WO 02/ 24679 PCT/ EP01/ 10405 -1 PYRI DI NE DERI VATI VES W TH | KB- KI NASE

(1 KK- BETA) | NHI BI TING ACTIVITY TECH NCAL FlI ELD The present invention

rel ates twowwaéopyri di ne derivatives, processes for prepadmgrorib@sn and
pharmaceuti cal preparations containing them The pyridine derivatives of

10 the present invention inhibit IxB kimase R (1 KK-(3 or |KK-beta)
activity, thus inhibit nuclear factor kappa B (NF-xB) activity, and can be
used for the prophylaxis and treatnent of diseases associated with NF-KB
activity, in particular for the treatnent of inflammtory di seases. 15
BACKGROUND ART Nucl ear factor kappa B (NF-KB) belongs to a famly of

cl osel y rel at BXRIPOWSH-DERIVATAEER WHTH diKBeKINASEr SITKeBETH) | OWHIBAETNY ACBH{ITEX es
conposed of various conbinations of the Rel/NF-KB fam |y of pol ypepti des.
NF-KB and related famly nmenbers are involved in the regulation of nore
than 50 genes relating to i Mmune and 20 i nflammtory responses ((Barnes PJ,
Karin M (1997) N Engl J Med 336, 1066-1071) and (Baeuerle PA, Baichwal VR
(1997) Adv Imrunol 65, 111-137)). In nost cell types, NF-KB is present as
a heterodinmer conprising a 50 kDa and a 65 kDa subunit (p50/RelA). The
het erodi mer is sequestered in the cytoplasmin association with inhibitor

of NF- B (I 5 N oteins to be kept in an inactive state. |xB 25
fam |y prot ﬁgﬁﬁg@éﬁ%ﬁécl ear translocation signal of NF-KB. Upon
stinmul ati onab présght Svéhtioh I‘éf’d’tés%%o%lt %Kidﬁﬁésdérﬁxaﬁveér rode¥ses ! fbr preparfig O

| i gand, |i popol ysaccharl de , OXi m togens (e.g. phorpol ester),

viruses or iemy amdt pMmacewﬁBa]mropwaMS cantamptg)&lpmor'ljheapﬂddlac denestives of seri ne
resid pal y- ubqu|t|nate , t.he
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pr et 2??23"32&@%&% o7 SRR B ol AgoBt Byl BeRebF G AL MRTRIREL ald o

Among t he geRgmeAtbNdistRes hssbeidtedWwildNFYB adtivitypity partiolan Gorfthe treatment
pro-inflammtory nedi ators, cytokines, cell adhesion nol ecules, and
of inflammatory diseases.

15  BACKGROUND ART
Nuclear factor kappa B (NF-xB) belongs to a family of closely related homo-and
hetero- dimeric transcription factor complexes composed of various combinations of
the Rel/NF-xB family of polypeptides. NF-xB and related family members are
involved in the regulation of more than 50 genes relating to immune and
20 inflammatory responses ((Barnes PJ, Karin M (1997) N Engl J Med 336, 1066-1071)
and (Baeuerle PA, Baichwal VR (1997) Adv Immunol 65, 111-137)). In most cell
types, NF-xB is present as a heterodimer comprising a 50 kDa and a 65 kDa subunit
(p50/RelA). The heterodimer is sequestered in the cytoplasm in association with
inhibitor of NF- B (IxB)-family of proteins to be kept in an inactive state. IxB-
25 family proteins mask the nuclear translocation signal of NF-xB. Upon stimulation of
cells with various cytokines (e.g. TNF-a, IL-1), CD40 ligand, lipopolysaccharide
(LPS), oxidants, mitogens (e.g. phorbol ester), viruses or many others. IxB proteins
are phosphorylated at specific serine residues, poly-ubiquitinated, and then degraded
through a proteasome-dependent pathway. Freed from IxB, the active NF-kB is able

30 to translocate to the nucleus where it binds in a selective manner to preferred gene-



acut e phase proteins. Expression of several of these cytokines and
mediators in turn can lead to further activation of NF-KB via autocrine
and par acwigw/geehani sms. 5 Broad evidence is avail abl e t hatr/snegaenss a
central role of NF-xB in many inflanmmatory di sorders including airway

I nflammation and asthma ((Yang L et al.s2d Exp Med 188 (1998), 1739-1750),
(Hart LA et al. AmJ Respir Crit Care Med 158 (1998), 1585-1592), ( Stacey
MA et al., Biochem Bi ophys Res Conmun 236 (1997), 10 522-526) (Barnes P
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with and inhibiting the activity of the transcription factors NF-xB and
activating fspte rhase proteigsaExpressioppfseverg qfib@v)cy&;m% andmedigiers in Tther apeut

10, 3-19) and A et. al. 98) Irends. Bi ochem Sci_ 23, 233-235)). In
general , i nhﬁaﬂiﬁ%agﬁ ?%?h%ﬁ?%%%#&?f'%xmraélgﬁwg aﬁl‘ﬁpﬁ%}‘fgﬁ‘& S8 | anmmat ory
effectg simlar or superior to those brought upon by steroids.
Consequently, NF- B 20 inhibition should inprove inflammatory synptons
typi cal for Brotdhnevidence ds gpvailatie rthati syggasteopd centealnedle tafs ; Ni-wiRsin many

conj uncti vi t.i a; ver na arrh, rheymatqid arthritis; system ¢ | upus

l..
eryt hemat osu¥ mﬁg’aﬁf&é}sgﬁeﬁﬁ 3 élpgalwine W%%’c%aéthmﬁ Qanalotpls J
response SyngrpNRd 1B8RPIGE), PRLYITSE J!gmi LACERL qufpﬁegﬂiécﬂf’@ayeﬁfgve{lggsnodoa:

m xed connective tissue di sease; egren's syndrone;” gout, a like.
25 Further, 3898y b38551392),e6Staogl MA étai., BfochdB Bibphys Res Consawd 236 (1967 i n

neopl asti c r.ans mat i on.  FqQr e, --KB i s, associated with cell
t ransf'or mat |@%§ (Ofé‘frfl‘&g ﬁ%Agwcgﬁ&gpt@n%sl\E@@ﬂP?déﬂ 13%&@9@;@6&9 essi on,
anplification, rearrangenent, or translocation (Mercurio, F., and Manning,
A M (1999) Oncogene, 18:6163-6171). 30 In certain human | ynphoid tunor
cel l's, the dJamther,df hadbeeBhéwmithay ghewobentisoids,evhicle arer oyn e dhe moahplfeckived. 1ts
possi bl e invol vene i n, cancer, .pat hol ¢ is also WO 02/24679, PCT/ EPO1/ 10405
-3 discl os ecfrqaﬁn%&ISF aghmp, mgﬁ“ﬁ%‘ﬁa}fé\. lanypaiiony) bypAedily wierasting; Wi wad ca
Acta 1470 inhibiting the activity of the transcription factors NF-xB and activating peptide-1

15 (AP-1) ((Bames P (1997) Pulmon Pharmacol Therapeut 10, 3-19) and (Dumont A et

al. (1998) Trends Biochem Sci 23, 233-235)).

In general, inhibition of NF-kB activation results in strong anti-inflammatory effects
similar or superior to those brought upon by steroids. Consequently, NF- B
20 inhibition should improve inflammatory symptoms typical for asthma; allergic
rhinitis; atopic dermatitis; hives; conjunctivitis; vernal catarrh; rheumatoid arthritis;
systemic lupus erythematosus; psoriasis; diabrotic colitis; systemic inflammatory
response syndrome; sepsis; polymyositis; dermatomyositis; Polyaritis nodoa; mixed
connective tissue disease; Sjoegren's syndrome; gout, and the like.
25
Further, several studies imply that NF-kB plays an essential role in neoplastic
transformation. For example, NF-xB is associated with cell transformation in vitro
and in vivo as a result of gene overexpression, amplification, rearrangement, or
translocation (Mercurio, F., and Manning, A.M. (1999) Oncogene, 18:6163-6171).
30 In certain human Iymphoid tumor cells, the genes of NF-xB family members are

rearranged or amplified. Its possible involvement in cancer pathology is also



Mb5- M62. Mayo MW et al., discloses the inhibition of NF--KB results in
the blockage the initiation and/or progression of certain cancer,

parti cul apgyo2aém@r ectal cancer. 5 Finally, NF-xB may al sedagepoine@oved in
the regul ation of neuronal cell death. It has been shown that NF-xB
beconmes activated and pronotes cell death-in focal cerebral ischema
(Nature nedicine Vol. 5 No. 5, May 1999). 10 Extensive research during the
past years led to the identification of an IBB kinase (IKK) conplex as

bei ng respongi ; ' | &Q@ | LENT i O,
F., and Man ﬁé\cgésg%\hil\)ﬂM lglg%w’%l?gﬁggggznngﬁla?n P‘f%‘%”%ﬁ%’gﬁfa Aﬁ%ﬁ?@ 232),
(Mercurio, RM552062. Vaviayon L. VA. &l al(, 1AQIYsenko geiiisition S fONB 3 kdshilts in the
(Barnkett, M, and Glnmore T.D. (1999) Oncogene 18, 6910-6924), (Zandi, E.,
and 15 Kar i rPlogigage theoipatjatipn: agior-pregression ok pertain cancer, pegtioylarly splgeectah CELL
Bl OLOGY 10:%559- 133), and (Hatada, E.N, et al. (2000) Current Opinion in

| mmunol ogy, "B 58)). This conplex is nost likely the site of
integra&tion of all of the different stimuli |eading to NF-KB activation.
The | KK-conpl ex (nol ecul ar weight 700 - 900 kDa) is conposed of various

prot ei ns i ndlinallyndFrB mahtlbobeiyolvwes ikithersgelatiompbf nenrprat-call Zgathnl hakk- ( 3,
t Ki | ich ind NF:i B, ff o] d ' | | ed

TRAPY i o et Al e Desalbes e tuated rrbirotoliicpel deatlindbii yehisin

| KK-y,  whi Gierehff @UAREIddidind VHESAE.S Ma&th%?t('(B- I KK-(3 is a 756 anino

acid serine-threonine kinase show ng 52 % identity to and the 25 sane
domain structure as IKK-a ((Mercurio F et al. (1997) Science 278,

860- 866. ), W [ J t.al. (1997) Sci 8,. 866-869. Zandi E et

al . ( 11&9)7) t?nrsgf%', rcegezacgl g‘mag) t.hefmkt v(%mf f?:dfﬁgctﬁ%ﬁsgen&ﬁﬁew afqar)l i&\éé éﬁ?l%r;lslﬁi rreres

ith | KK-a i it d.if. . | vel w.- - I | nt ith
ey e B g Ping StdshasihEoBE fhd Yt h S50 Rf L bR S

i B(3 at spggMebicaris,eiH.,Nand M >, WNID (3999 qCatret§ Uptdey inliCell Biolady,

(1998) J Biol Chem 273, 30736-30741.), (Zandi E, Chen WO 02/ 24679
PCT/ EPO1/ 104105226-282Y, (Mereutio,Ni-( agbdfangiige AcM. £8999) 10802e:36 3 8)616340K718 shows

a higher congblbtUhi¥e and Gilmore T.D. (1999) Oncogene 18, 6910-6924), (Zandi, E., and
15 Karin, M., (1999) 19:4547-4551), (Israel, A., (2000) trends in CELL BIOLOGY
10:129-133), and (Hatada, E.N, et al. (2000) Current Opinion in Immunology, 12:52-

58)). This complex is most likely the site of integration of all of the different stimuli

leading to NF-xB activation. The IKK-complex (molecular weight 700 — 900 kDa) is

composed of various proteins including two homologous IxkB kinases, called IKK-o

20 and IKK-f, an upstream kinase, NIK which induces NF-xB, a scaffold protein called
IKAP, which tethers together the three kinases, and a regulatory subunit IKK-y,
which preferentially interacts with IKK-f.

IKK-p is a 756 amino acid serine-threonine kinase showing 52 % identity to and the
25 same domain structure as IKK-a ((Mercurio F et al. (1997) Science 278, 860-866.),
(Woronicz JD et al. (1997) Science 278, 866-869.), ( Zandi E et al. (1997) Cell 91,
243-252.). IKK-P forms homo-dimers and hetero-dimers with IKK-o. iz vitro and in
cells, respectively. IKK-B also interacts with IKK-~y, IKAP, NIK and IxBo.
Recombinant TKK-B phosphorylates IxBa. and IxBp at specific serine residues with
30 equal efficacy (LiJ ef al. (1998) J Biol Chem 273, 30736-30741.), ( Zandi E, Chen



ki nase activity as conpared to IKK-a. This is in agreenent with data
suggesting that over-expression of |IKK-(3 activates the transcription of a

NF- xB- depadencioeporter gene with a higher efficacy as q@iparedodod | KK- a
| KK- (3 has been shown to be 5 activated in various cell lines or fresh

human cells in response to various stimg44 including TNF-a, 1L-10, LPS,
anti-CD3/anti-CD28 co-stimnulation, protein kinase C and cal ci neurin,
B-cell recept or/ CD40 | igand stinmulation, and vanadate. IKK-(3 is activated

in fibrobla ; L t
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ki nases MEKK-1 and NLK, nost likely throu hos ation of specific
serine resi 8% Wi mihigher &t feacy gp c(’ﬁ’@ﬁe@ét)l 5&5 ﬁﬁﬂ bggn é@%?% bdrotein
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3557 3502, ) fAE VBRI e HhesEhr fhediftlen Eﬁ%aﬁ%éw&%gﬁgéén%%ﬁﬁ%m ),
(Nenoto S etmahamg 1988}, Wbk @Ps Bt D3 Bnti (3B dRdBnlatibh, PrbRidkideat  al -

(1999) Mol Cell Biol 19, 21 0- 2188. )). Acatalytically inactive nutant of

| KK- (3 has anéemloiauwin, Becalhmcbptbr/GBﬂD\,l@andarstmﬂﬂdﬂén Kﬁdtyynémté aKK-p -4 ( 3,
LPS, anti - 8.stinulation [ 1997) .Sci ence
278, 860- 866° Wa%‘i) %r&h ; S@’POVA‘P 6&% Eé"ﬁ‘tc égeese!BO‘éa@ )0?. The
sane effect Qﬁgﬁ

Addi ti onal | TRk %egfﬂné*’n%“‘%ﬁ%?%%%ﬁﬂﬁ% PRGN A7) ang

TNF- a K gnaICGﬂﬁK mBhZﬁe) {O’Aonatll MA%Q) (%@dclmol Zhém 27H)-38280-3041B3sed on
the experinental , results described ve, there is _clear-cut _evidence for

a pivotal i rAbempiaken:ert. GlRR9)(hhnm%rh6ﬁu%17;§a?ilr&zéy5uﬁh@mor@IKKl IE\IFHIK§| 25
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potenti al ofthiotgh @hbﬁlﬂlorilhl@om Be epécyfid gerirtUfeSiRluey wathin Ake qﬂl@o?t b@tfvaﬁbfs eases.
In addition, anti-tunor and anti- 30 ischemc effects of an K- (3

i nhi bi tor mdgomendhyeeariain pratsin Kinpas Coissiomne (@ipkawy Biser al5(1998) Proc Natl
15 Acad Sci USA 95, 3537-3542.), (Lee FS et al. (1998) Proc Natl Acad Sci USA 95,

9319-9324.), (Nemoto S et al. (1998) Mol Cell Biol 18, 7336-7343.), (Lallena MJ et
al. (1999) Mol Cell Biol 19, 2180-2188.)). A catalytically inactive mutant of IKK-
has been shown to inhibit activation of NF-xB by TNF-a, IL-1B, LPS, anti-
CD3/anti-CD28 stimulation ((Mercurio F et al. (1997) Science 278, 860-866.),
20 (Woronicz JD ef al. (1997) Science 278, 866-869.)). The same effects are observed
when MEKK1 or NIK are overexpressed. Additionally, IKK-B mutations in the
activation loop inhibited IL-1 and TNF-a. signaling (Delhase M et al. (1999) Science

284, 309-313.). Based on the experimental results described above, there is clear-cut
evidence for a pivotal involvement of IKK-B in various pathways leading to NF-xB

25 activation.

In summary, the specific inhibition of IKK-B should result in a strong anti-

inflammatory and immuno-modulatory effect in vivo with the potential of improving

the underlying causes of asthma and other diseases. In addition, anti-tumor and anti-
30 ischemic effects of an IKK-f inhibitor may be expected.



Manna et al., disclose 4,6-disubstituted 3-cyano-2-am nopyri di nes
represented by general fornulas: R\ R ~OHCN KNNH2 5 wherein (R, R'")
represent wgdaHie79OCH3) , (A, d), (H 4), (H Br), (H Ch&wrEHol0409CH3),
(H, NO&2), or (H, N(CH3)2), or . OHCN N NHZ 10 as a general
anti-inflammtory, analgesic, and antipyyetic agent (Eur J. Med. Chem 34,
245-254(1999)). 15 Manna et al. neither disclose pyridine derivatives with
al i phatic groups at position 4 of the pyridine ring, nor suggest |KK-P

ki nase or NF-xB inhibitory activity on the above known pyridi ne
derivatives. The devel opnent of a novel conpound having effective

anti -i nfl amMhmiayetask,i di8slose?Q,6hdisitdtinfedas spaw-3ami ﬁieg%%fé&nkdahbpi tory
activity to NF-xB has been desired. WO 02/ 24679 PCT/EPO1/ 10405 -6- SUMVARY
OF THE | NVENePnew] fRsmplas: result of extensive studies on cheni cal

nodi fication of pyridine derivatives, the present inventors have found
that the conpound of novel chem cal structure related to the present

i nventi on have unexpectedly exc%u\\;mt | KK- (3 kinase inhibitory 5 activity.
This invention is to provide th |f |l owi ng general formula (1) and the
salts thereof. R3 2\ R4 Z

CN
NH,
5
wherein (R’, R”) represent (OCHs, OCH3), (Cl, C), (H, Cl), (H, Br), (H, CH3), (H,
OCH3): (H5 NOZ)a or (H, N(CH3)2)9
or
10
as a general anti-inflammatory, analgesic, and antipyretic agent (Eur J. Med. Chem.
34, 245-254(1999)).
15 Manna et al. neither disclose pyridine derivatives with aliphatic groups at position 4

of the pyridine ring, nor suggest IKK-B kinase or NF-xB inhibitory activity on the

above known pyridine derivatives.

The development of a novel compound having effective anti-inflammatory actions

20 based on a specific and selective inhibitory activity to NF-xB has been desired.



R~ NR5 10 wherein -Rl represents EN ~orbl in which R11 is hydrogen, Cl1_6
al kyl, hal ogen, hydroxy, Cl1_12 al koxy, nitro, amno, 15 Cl 6

al kyl sul fgwydaas00, ClL 6 al koxycarbonyl, Cl_6 al kyl am no, pdt/€fel/ 16105

al kyl yam no, Cl1_6 al kanoyl am no, phenyl Cl1_6 al kyl am no,

phenyl sul fonyl am no, or -O-(CH2)n- R''-@kherein n represents an integer
selected fromO to 6, and R111 is C2 6 al kenyl, 20 benzoyl,

di phenyl nethyl, di (Cl1L_6 alkyl)am no, Cl1_6 al kanoyl, Cl1_6 al koxycar bonyl,

or a3to 1osmgmd TH‘I@*WE aturated ring having O to 3
het er oat ons sel ect ed(?fomt e ggg‘tggﬂgonsi sting of S, 0 and N as
het er oat ons Asthei rssulpof extahdiye stadibs bi chémidabmobificatian s§ pyridine derdvatides,

hal ogen, hal pgen subpstit ut eg Cl.6 IEyI nitro, _ciano, Cl 6,
al koxycar bontg resgat inveniors; have, found, they theicompouprd | ofriews! chfmical steuctyrg

al kyl') am no, ] = %%i |45 : ents
hydr ogen or ﬁ%ﬁ?&gﬁ?@%@%@@e@g@ g%ll‘jlﬁlg%ﬁ A%gﬁce?@@ﬁgép%{% ﬁ@gﬁ?ﬁ/ rogen
or 1, 2,3, 6- Tetivajy This-ipyeritibnrie fo proCids tR3MAFing genwdnalrfoinulRgl) and thyshliegen or
Cl_6 al kyl, thZBks hydr ogen, a-am nobenzyl, Cl.6 al kyl optionally
substituted B¥°he or two substituents selected fromthe group consisting
of hydroxy, am no, am no substituted 10 phenyl, phenyl, hal ogen
substituted phenyl, and Cl_6 al koxy substituted phenyl, or a 5 to 8
menbered saturated ring having 0 RY 3 atons sel ected fromthe group

consisting of S, 0 and N as erQ ms and optionally substituted by C1_6
al kyl, and R33 is hydrogen, am nf, 1 _6 al koxycarbonyl am no, C2_6
al kenyl oxycar bonyl am no, 15 @' irRho- C1- 6 al kyl car bonyl am no,

pi peridinyl-Cl.6 al kyl carbonyl am no, or R32 and R33 may form together with
t he adj acent carbon atom a 5 to 8 nenbered saturated ring having 0 to 3

heteroiad ons v%ﬁére%ﬁt-ﬁdrgprrgs@nshe group consisting of N, O

(0]
H HO OH
| = N R11
=N \ s
, or

in which R"! is hydrogen, Ci.s alkyl, halogen, hydroxy, Ci.;» alkoxy, nitro, amino,

15 Ci-6 alkylsulfonylamino, C;.¢ alkoxycarbonyl, C;.¢ alkylamino, di (Ci.¢ alkyl)amino,
Ci alkanoylamino, phenyl C,¢ alkylamino, phenylsulfonylamino, or -O-(CHj),-
R

wherein n represents an integer selected from 0 to 6, and R is Cyy alkenyl,
20 benzoyl, diphenylmethyl, di (C, alkyl)amino, C.¢ alkanoyl, Ci¢ alkoxycarbonyl,
or a 3 to 10 membered saturated or unsaturated ring having 0 to 3 heteroatoms
selected from the group consisting of S, O and N as heteroatoms and is optionally
substituted by Ci.¢ alkyl, mono or di halogen, halogen substituted C,. alkyl, nitro,
ciano, Cis alkoxycarbonyl, phenyl, hydroxy, amino, Ci.s alkylamino, di (Cy.

25 alkyl)amino, Cy.¢ alkanoylamino, C;.¢ alkoxy, or carbamoyl;

R? represents hydrogen or halogen;



and S as heteroatons, which ring is optionally substituted by phenyl-Cl.6
al kyl, C1 6 20 al koxy substituted phenyl- Cl.6 alkyl, Cl.6 alkyl, am no,

ci ano, hydigeypae@ar banoyl, carboxy, Cl_6 al kyl am no, Cl_6GaElkexyemsbonyl
di (Cl.6 al kyl)am no, benzylam no, Cl1_6 alkylsulfonyl, piperidino Cl1_6

al kyl carbonyl, or optionally fused by -t#lenzene; or 25 -NR34R35 wherein R34
is hydrogen or Cl.6 alkyl and R35 is hydrogen, a 5 to 8 nenbered saturated
ring having O to 3 heteroatons selected 30 fromthe group consisting of N,
0 and S as heteroatonms, or -(CH2)m NR351R352 (m represents any of integers
froml to 6) V\D 02/ 24679 PCT/ EPO1/ 10405 -8 wherein R351 represents

hydr ogen, CR’Gepresonts hy@Bogenrariis36Tesralydio-pyadineCl- 6 al kyl, Cl_6 al kanoyl ,
Cl-6 al kyl substituted phenyl, 5 benzoyl, Cl-6 al kanoyl,

phenyl am nocar bonyl, phenyl sul fonyl, or R34 and R35 may form together with
the adjacent N atom a(-ﬁgul@zg%rrenber ed saturated heterocyclic ring, and
said ring may optionally contain NH S or 0 atom other than the adjacent N
atom arsd optionally substituted by carbanmoyl, am no, or 10 Cl-6 alkyl; R4
represents h drqx&ga nyl, Cl-6 k anoyl , carbarmyl, nitro, cyano,

car boxyl , @B’QF%HW 1@ > al kyI carbanoyl, Cl-6 alkylanmino, 5 to
10 rrenbered het eroaryl (hydroxy) nethyl, 5 to 10 nenbered heteroaryl-Cl-6
al kyl', or net hyI 15 substituted by hydroxy and a 5 to 7 nmenbered saturated
cyclic ring, R*€is andtdgy:h aaptinchealily Cay adityl toptiedalby sobstihged dagtcmi or owo t he

group consistjin 0 al kox 6 ,al kyl sul fonyl ami no, C1-6
al kyl car bonyPest %f%wt&esisuneonsa%gg%h V’ angno gl spRshttiedy | |
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1 to 6 and Rd438 membersé sitaratet-rgelavingy) to 3 atoms selected from the group consisting
of S, O and N as heteroatoms and optionally substituted by C;.¢ alkyl, and

R*® is hydrogen, amino, C,.s alkoxycarbonylamino, C,.¢ alkenyloxycarbonylamino,

15 piperidino-C;.¢ alkylcarbonylamino, piperidinyl-C;.¢ alkylcarbonylamino, or

R* and R* may form, together with the adjacent carbon atom, a 5 to 8 membered
saturated ring having 0 to 3 heteroatoms selected from the group consisting of N, O
and S as heteroatoms, which ring is optionally substituted by phenyl-C;. alkyl, Ci
20 alkoxy substituted phenyl- Cy.¢ alkyl, C;.alkyl, amino, ciano, hydroxy, carbamoyl,
carboxy, Cj. alkylamino, C;.¢ alkoxycarbony!l, di(Ci.s alkyl)amino, benzylamino,
C1-6 alkylsulfonyl, piperidino C;.¢ alkyl carbonyl, or optionally fused by benzene;

or

25 NR*R*
wherein R* is hydrogen or C,. alkyl and
R¥ is hydrogen, a 5 to 8 membered saturated ring having 0 to 3 heteroatoms selected

30 from the group consisting of N, O and S as heteroatoms, or —(CHy)n-NR* 1IR3 (m

represents any of integers from 1 to 6)



am no, phenylam no, Cl1-6 alkyl, Cl1_6 al kylam no, di(Cl-6 al kyl)am no, C3-10
cyclo- 25 alkylamno, R3 and R4 may form together with the carbon atons in
the pyri divgoarse®, 4 to 10 nenbered nonocycl oal kyl or bi gealemhMydos
optionally interrupted by NH and optionally substituted by benzyl, =NH or
=0; 30 R5 represents NR51R52, WO 02/ 246-/8- PCT/ EPO1/ 10405 -9- wherein R51
is hydrogen, Cl1.6 alkyl, R52 is hydrogen, Cl.6 al kyl, phenyl, benzyl, C-6
al kanoyl, or NR51 R52 may form 5 saturated 5-6 nenbered ring optionally
contain NH or 0 as other heteroatomthan the adjacent N atom or 10 R4
and R5 may form -R40-CO NH, -R40-S2-NH, -R40-C(=S)-NH 15

- R40- CH2- NH-whenkiar R hrepresehts RAogene@r.esleylt s - CHRA01- O-, - CH2- N 8401-,

-CO- NR401-, -CH2- CHR40l-, -CH=CR401-, (in which R401 is Cl-6 al kanoyl,
Cl-6 al kyl, phenyl, d-6 alkylsulfonyl, C3-8 cycl oal kyl am nocar bonyl,

hydr ogen, haps j .N maRo ZQ’H% ammo, S I,
c;r ba?myl , %d?g%fgéayp%sgﬁ}{ﬂr,%g&i%ﬁguégk&'gr ongfl?)dlé%@ %‘#’Ey g.ér(]l‘l %E:l It}%onyl ,
hal ogerb subsienzestle@; Lilkénayilkpheaylammoearbonyl) phetflstlfomfik@noyl am no, Cl-6

al kyl am no, di (Cl-6 al kyl)am nocarbonyl, di (Cl-6 al kyl)am noC -6
al kyl am nocar bonyl , hydroi ndenyl am nocar bonyl, di phenyl net hyl am nocar bonyl ,

pyrrolidino V3 Cl-6 Kk 5 -am r bo

nmor phol i noc;ﬁ(b)ér%@l%1 28’% %)lernégl %%P@gﬁgpg%%g%%%ﬁl %/SII ’gmgnrggrgp%rg%yl ,
hydr oxycar bosajuriitd batdsgdyelia fingomdr aihsihg nay- dhtioyally sbityinaNHNScardamyh, C3- 8
cycl oal kyl C1- 6al kyl am ng- carbonyl, hydroxyCl-6al kyl am nocar bonyl ,

car boxyet hyl qh@rr@e%ﬁ%ﬁﬁpgent}[ yamapd_optionally substituted by carbamoyl, amino, or

10 C1.5 a]kyl;

R* represents hydroxycarbonyl, Cy. alkanoyl, carbamoyl, nitro, cyano, carboxyl,
Ci.s alkoxycarbonyl, C, alkylcarbamoyl, C;.s alkylamino, 5 to 10 membered
heteroaryl (hydroxy) methyl, 5 to 10 membered heteroaryl-Ci.¢ alkyl, or methyl
15 substituted by hydroxy and a 5 to 7 membered saturated cyclic ring, Cy¢ alkyl
optionally substituted by one selected from the group consisting of hydroxy, Ci.
alkoxy, Ci¢ alkylsulfonylamino, Ci.s alkylcarbonylamino, Cs.jo aryl, Cs.o
arylsulfonyl, Cs.o arylsulfanyl, Cs,o aryloxy, imidazolyl, or dioxo substituted
pyrolidino-oxy,
20
—~(CH,),NHCOR", ((CH,),NHC(=S)R*!

wherein p represents any of integer from 1 to 6 and R* represents Cy.¢ alkoxy,
amino, phenylamino, Cy. alkyl, C;s alkylamino, di(C;.¢ alkyl)amino, Ci.;o cyclo-
25 alkylamino,

R’ and R* may form, together with the carbon atoms in the pyridine ring, 4 to 10
membered monocycloalkyl or bicycloalkyl optionally interrupted by NH and
optionally substituted by benzyl, =NH, or =O;

30
R’ represents NR® IR¥,



sul fonyl am nocar bonyl) 30 -CR41=N-NH (R41 is hydrogen, am no, or

Cl- 6al kanoyl am no), -CR42=N-C N- (R42 is hydrogen or am no). WO 02/ 24679
PCT/ EPOL1/ W¥22467910 The conpounds of the present inventi opcaumiiiGiongl v
show excell ent 1 KK-0 kinase inhibitory activity and cytokine inhibitory
activity. They are, therefore suitable-%specially as NF-xB inhibitors and
in particular for the production of medi canent or 5 nedical conposition,
whi ch may be useful to treat NF- KB dependent diseases. Mre specifically,
since the pyridine derivatives of the present invention inhibit IKK- R

ki nase activity, they are useful for treatnent and prophyl axis of diseases
i nvol ving NeherdBRAtis hyidrogeasCiqdlydws: i nfl ammat ory synpt ons i ncl udi ng
asthma; allergic 10 rhinitis; atopic dermatitis; hives; conjunctivitis;
vernal catarrh; chronic arthrorheumatism system c |upus erythenatosus;

psoriasis; gjsa i Ik t 1S .61 NEl y

(SIRS); sepg? s?sr g%ﬁﬁjg}gg‘fﬁ iu;(yl’ g%erakg{y gﬁz é’s?f’?gﬁ?@{l’; Oég’??g% @ngédoa (PN);
m xed donnechiuvaed 55 tenbersdaie oftidadlD) corfhinelyHeor © syotherdrterogiomttharand t he
i ke. 15 The, coppounds of the present invention are also useful for

treat ment adbe pHeSAYNAP®: of di seases |ike ischenia and tumor, since the
di seases also relate to | KK-P kinase and NF-xB activity. 20 Preferred
conmpounds of formula (1) are those wherein: -Rl represents HHOOH iN S/
or 25 in whisgth R* is hydrogen, Cl_6 al kyl, hal ogen, hydroxy, Cl-12 al koxy,
amno. Cl-6 al kanoyl am no, phenyl Cl1_6 al kyl am no, phenyl sul fonyl am no, or
-0 (CH2)n R111, WO 02/24679 PCT/ EPO1/ 10405

10 R* and R’ may form,

-R*.CO-NH-,

-R*-S0,-NH-,

R*_C(=8)-NH-
15 -R*-CH,-NH-,

wherein said -R¥- represents —CHR*"'-0-, -CH,-N R*!., _CO-NR¥!-, -CH,-
CHR™!L. . H=CR4°1-, (in which R is Cis alkanoyl, Ci¢ alkyl, phenyl, Ci.
alkylsulfonyl, Cs.3 cycloalkylaminocarbonyl, hydrogen, halogen, nitro, amino, ciano,
20 benzoylamino, phenylsulfonyl, carbamoyl, hydroxycarbonyl, C;.s alkoxycarbonyl,
Ci-12 alkylaminocarbonyl, halogen substituted Cj¢ alkylaminocarbonyl, Ci
alkanoylamino, C;.¢ alkylamino, di(C;.¢ alkyl)aminocarbonyl, di(C;.¢ alkyl)aminoCi.¢
alkylaminocarbonyl, hydroindenylaminocarbonyl, diphenylmethylaminocarbonyl,
pyrrolidinocarbonyl, C;.s alkoxy Ci. alkyl amino carbonyl, morpholinocarbonyl,
25 piperazinocarbonyl,  phenylC; galkylaminocarbonyl, hydroxycarbonylC; galkyl-
aminocarbonyl, Cs.g cycloalkylaminocarbonyl, Csjs cycloalkylC; galkylamino-
carbonyl, hydroxyC,.salkylaminocarbonyl, carboxyethylaminocarbonyl, C;.galkyl-

sulfonylaminocarbonyl)

30 -CRY=N-NH- (R41 is hydrogen, amino, or C;.¢alkanoylamino),
-CR*=N-C=N- (R* is hydrogen or amino).



-11 wherein n represents an integer selected froml to 6, and R"' is C2_6
al kenyl, benzoyl, diphenylnethyl, di (Cl.6 al kyl)am no, Cl_6 al kanoyl,
Cl 6 al kowycaraenyl, or a 3 to 10 nmenbered saturated or yrgatpeiqbes ri ng
having O to 3 heteroatons selected fromthe group consisting of S, 0 and N
as heteroatons and is optionally 5 substotuted by Cl.6 al kyl, nono or di
hal ogen, hal ogen substituted CL.6 alkyl, nitro, ciano, Cl-6

al koxycarbonyl , phenyl; R2 represents hydrogen; 10 R3 represents hydrogen,
1,2,3,6-tetrahydro-pyridine -CR31R32R33, 15 wherein R31 is hydrogen or
Cl-6 alkyl, R32 is hydrogen, a-am nobenzyl, Cl1_6 al kyl optionally

substi t ut ed Th¢ agpoands vOthesprbseht invetich Sepasihgls shoanexcbiteny MTRKRS &bmse St i ng
of hydroxy, .am no, am no substituted phenyl, phenyl, halogen substi tuted

phenyl , and I@nbréow RSy sk pytokiae lplﬁbﬁw agivity. 5They wge, dherefore sutiable

2ot o2t S AR s it B RGIT KR PR BRI, L

is hydrsogen,méam@o ?émﬁo@vhﬁdb’lﬁ a5 BONERATH BRat 1B & ﬁdh\‘l’tﬁfﬁé’é@é’d bonyl ani no,
pi peridino-Cl.6 al kylcarbdnylam no, or 25 R32 and R33 may form together

wi th the adjacent carbon atom a 5 to 8 nenbered saturated ring having O
to 3 heteroatons selected fr mth rooup cons of. N, .0 , s
het er oat ons MARERFOERFIY, Fiach gealimber of e pyynbsyion sltee kRS

Cl 6 al kox t fulCbr ?ﬁg) I XY,
Cl 6 al kyla ﬁHQS%Sdghgﬁﬁghéasrég%/%ar bo% k%ﬁlgﬁaﬁiﬁgﬁ ogr%?é%é%gtl?evg{}#%m no,

Cl_6 al kyl sNF-aBy lactivipi aer follows: Giflafimadtényl spaptoamsy inchaling pisthanal dllerdiased by
benzene; WO 02/ 24679 PCT/ EP01/ 10405 -12- or - NR34R35
10 rhinitis; atopic dermatitis; hives; conjunctivitis; vernal catarrh; chronic
arthrorheumatism; systemic lupus erythematosus; psoriasis; diabrotic colitis;
systemic inflammatory response syndrome (SIRS); sepsis; polymyositis;
dermatomyositis (DM); Polyaritis nodoa (PN); mixed connective tissue disease

(MCTD); Sjoegren's syndrome; gout; and the like.

15

The compounds of the present invention are also useful for treatment and prophylaxis

of diseases like ischemia and tumor, since the diseases also relate to IKK-f kinase

and NF-xB activity.
20 Preferred compounds of formula (T) are those wherein:

R! represents

H Ho OH
S R"
N
=", s o

25

in which R is hydrogen, Ci.¢ alkyl, halogen, hydroxy, Ci.;; alkoxy, amino, Ci¢
alkanoylamino, phenyl C,.¢ alkylamino, phenylsulfonylamino, or -O-(CHz),-R'!?,



, 5 wherein R34 is hydrogen and R35 is hydrogen, a 5 to 8 nenbered
saturated ring having 0 to 3 heteroatons selected fromthe group

consi sti ngoaf22k790 and S as heteroatons, or -(CH2) m NR351RGZ{pum/164Pr esent s
any of integers froml to 6) 10 wherein R351 represents hydrogen, Cl 6

al kyl, R352 represents hydrogen, Cl-6 alkyl, Cl-6 al kanoyl, Cl-6

al kyl substituted phenyl, benzoyl, Cl-6 al kanoyl, phenyl am nocarbonyl,
phenyl sulfonyl or 15 R34 and R35 may form toget her with the adj acent N

atom a 5 tq, a rgn nd may
optionally con a| n E&ﬁgﬁn& &gglﬁ%%?n;éfgc a;\qtoh% %}f gcen %\ta gléll
optional |y %ehsdylt diphehybyiethgl; dh Oy alksaloamm, acy.¢ zimarﬁ)yaldiﬁ/d alk@chbonyl,
represents hydroxycar bonyI Cl- 6 al kanoyl, car bam)%qy %ano car boxyl, Cl-6
al koxycar bord¥12 3de- §) aneahesas w&#ﬁw orcynsgluzatrd) rgi haying tfe 3 detpeoriange d

ot byl - subs PP RRCRaTe) U pig eoriffhe Sh S0 1€ g EHARA ai ity 11 g,

Cl-6 abkyl cpbitimnad Iby @ slkjls hiohu o dli iiloges r&@dg%ﬁtsaﬂstfm@mcltgealbﬂpnﬁro,

consi sting of hydrox Cl-6 al koxy, Cl-6 al kylsul fonylam no, Cl-6

al kyl car bonyiae fros 2 erb&nyll,phwi lo arylsulfan yl, C5-10 arylsul fenyl,
C5-10 aryl oxy, imdazolyl, or dioxo substituted pyrolidino-oxy,

- (CH2) pNHCOR4 1, -(CHZ)pNHC(-S) R41 30 wherein p represents any of integer
froml to 6 WO 02/ 24679 PCT/EPO1/10405 -13 and R4l represents Cl_6 al koxy,
am no, phenéam no, CI - 6 al kyl, Cl-6 alkylam no, di(Cl1_6 al kyl)am no,

C3 10 cyclo l@?PT&m hydrogen;

10
R? represents hydrogen, 1,2,3,6-tetrahydro-pyridine

_CRR2R*
15 wherein R* is hydrogen or C,.¢ alkyl,

32 is hydrogen, a-aminobenzyl, Cy.¢ alkyl optionally substituted by one or two

substituents selected from the group consisting of hydroxy, amino, amino substituted

phenyl, phenyl, halogen substituted phenyl, and C;.¢ alkoxysubstituted phenyl, or a 5

20 to 8 membered saturated ring having 0 to 3 atoms selected from the group consisting
of S, O and N as heteroatoms and optionally substituted by C;.¢ alkyl, and

R® is hydrogen, amino, C;.¢ alkoxycarbonylamino, C,.¢ alkenyloxycarbonylamino,
piperidino-C,.¢ alkylcarbonylamino, or
25
32 and R* may form, together with the adjacent carbon atom, a 5 to 8 membered
saturated ring having 0 to 3 heteroatoms selected from the group consisting of N, O
and S as heteroatoms, which ring is optionally substituted by phenyl-C;. alkyl, Ci.6
alkoxy substituted phenyl- Ci¢ alkyl, C,.¢ alkyl, amino, carboxy, Ci.s alkylamino,
30 Ci¢ alkoxycarbonyl, di(Ci.s alkyl)amino, benzylamino, Cis alkylsulfonyl,
piperidino Cy.¢ alkyl carbonyl, or optionally fused by benzene;



5 RRand R4 may form together with the carbon atons in the pyridine ring,
4 to 10 nenbered nonocycl oal kyl or bicycl oal kyl optionally interrupted by
NH and ofig @maéioy substituted by benzyl, =NH, or =0; RS reaAE®HeRbHs
NR51R52, 10 wherein R51 is hydrogen, Cl_6 al kyl, R52 is hydrogen, Cl 6

al kyl, phenyl, benzyl, Cl1.6 al kanoyl, o6rl12NR51 R52 may form piperidino, 15
or R4 and R5 may form 20 -R40-CO- NH, -R40-S2-NH, -R40-C(=S)-NH or
-R40- CH2- NH-, wherein said -R40- represents -CHR401-0-, -CH2-N 8401-,

-CO NR40ol1-, (in which 25 R401 is hydrogen, Cl1_6 al kanoyl, Cl1_6

al koxycarbonyl, Cl -6 al kyl, phenyl, C1_6 alkylsulfonyl, C3_8

cycl oal kyl amemocar bonyl, Cl1_6 al kyl am nocar bonyl, carbanoyl, di (Cl_6

al kyl ) am nocar bonyl ) ;.- £H2- CHR402-, - CH=CR402-, (in which R402 is hydrogen,
hal ogen, nitro, a R¢i ano, benzoyl am no, phenyl sul fonyl, carbanoyl,

hydr oxycar bonyl, Cl1_6 al koxycarbonyl, Cl1_12 al kyl am nocar bonyl, hal ogen
substituted 30 Cl.6 al kyl am nocarbonyl, Cl1_6 al kanoyl am no, Cl_6

al kyl arfi no, wihdgréih I8 isdykdydgenmndiocar bonyl , di (G _6 al kyl ) ani nod _6

al kyl am nocar bonyl, WO 02/ 24679 PCT/ EP01/10405 -14

hydr oi ndenyl am nocar bonyl, di phenyl nmet hyl am nocar bonyl

pyrrolidi noggaas C | KO z qﬂ@ r

nmor phol i nocglgbgﬁgﬁmﬁnbérégg?nocar%%@amegﬁgﬁy %égl%ky égénﬁo%tggngrsglgﬁtﬁl, C3_8
cycl oal ky!l anfromcthe lyesupl conbigtingus Dah and SGls_hetéraithmbs, 08 -HOER)HORT R>EGn 8

cycl oal kyl Cl1. 6al kyl am nqcar bonyl , hydroxyCl_6al kyl - 5 am nocar bonyl ,

car boxyet hy|APEeEBERANOMyNteesra I 519 Ponyl ani nocar bonyl, ) -CR41 N-NH (141
i's hydroxy, am no, Cl-6al kanoyl am no) or

wherein R*! represents hydrogen, Cy.6 alkyl,

R**? represents hydrogen, Cy.¢ alkyl, Ci.¢ alkanoyl, Cy¢ alkylsubstituted phenyl,
benzoyl, Ci.¢ alkanoyl, phenylaminocarbonyl, phenylsulfonyl, or

15
R* and R* may form, together with the adjacent N atom, a 5 to § membered
saturated heterocyclic ring, and said ring may optionally contain NH, S or O atom
other than the adjacent N atom and optionally substituted by carbamoyl, amino, or
Ci6 alkyl;

20

R* represents hydroxycarbonyl, C;.¢ alkanoyl, carbamoyl, cyano, carboxyl, C;¢
alkoxycarbonyl, Ci.¢ alkylcarbamoyl, C.¢ alkylamino, 5 to 10 membered heteroaryl
(hydroxy) methyl, 5 to 10 membered heteroaryl-C,.¢ alkyl, or methyl substituted by
hydroxy and a 5 to 7 membered saturated cyclic ring, Cj.s alkyl optionally
25 substituted by one selected from the group consisting of hydroxy, Ci.¢ alkoxy, Ci.g
alkylsulfonylamino, C;¢ alkylcarbonylamino, Cs.;o aryl, Cs.jo arylsulfanyl, Cs.o
arylsulfenyl, Cs.;o aryloxy, imidazolyl, or dioxo substituted pyrolidino-oxy,

—(CH,),NHCOR", <(CH,),NHC(=S)R*!
30

wherein p represents any of integer from 1 to 6



-CR42 NC=N- (R 42 is amno) 10 or a salt thereof. More preferred conpound
of fornmula (1) are those wherein: -Rl represents 15 HOH Nor | CRin

whi ch Rllwigsp2Mghivogen, Cl-12 al koxy, or -O (CH2)n-R111 20 pehermifho405
represents an integer selected froml to 6, and R'' is phenyl, C3_8

cycl oal kyl; R2 represents hydrogen; 25-R3-represents
1,2,3,6-tetrahydro-pyridine, -CR31R32R33, wherein R31 is hydrogen, WO

02/ 24679 PCT/ EPO1/ 10405 -15- and R32 and R33 form together with the

adj acent carbon atom a 5 to 8 nmenbered 5 saturated ring interrupted by
NH, which ring is optionally substituted by phenyl-Cl_6 alkyl, Cl_6 al koxy

subst it ut ed gudeR$! repfeerfis @, ydlkox§) afing, kpHenylaniing , Cicaalkpl \G;.(Cllk§lamino,

al kyl am no, Cl1_6 al koxycarbonyl, di (Cl-6 al kyl)am no, benzylam no, Cl_6

al kyl sul f ony$Cigs 3llerjaming, (Gho @"'&‘Paﬁ@ﬂa@ﬁ\%onyl , or optionally fused by
benzene; 10 or -NR34R35 wherein R34 is hydrogen and 15 R35 is -(CH2) m
NR351R352(m represents any of integers from1l to 6) wherein R351
represents hpHaapRA mdyliotmatdgether R3H2the eprbeacindms hy dieopeidingling, 4kkyd, Cl -6
al kanoyl, Cl1_6 al kyl substituted phenyl 20 benzoyl,. Cl1_6 al kanoyl ,

phenyl ani nocaembergl , mepesygloalivt gy Picyslealkh qntigpal ﬁp@nﬁpt&ﬁopyclﬂﬁe 2 ky|

optional |y syhablfikfdiiedBydbaiy, UNiChr8ca! koxy, or

R’ represents NR*'R*?,
10
wherein R is hydrogen, C,.¢ alkyl,

R* is hydrogen, Cy¢ alkyl, phenyl, benzyl, Cy.¢ alkanoyl, or NR>' R*?> may form
piperidino,
15

or
R*and R® may form,

20 -R¥.CO-NH-, -R*-S0,-NH-,
RY_C(=S)-NH- or
-R¥.CH,-NH-,

wherein said -R*’- represents —-CHR**'-0-, -CH,-N R*L., -CO-NR*'-, (in which
25 R s hydrogen, C;.s alkanoyl, C;s alkoxycarbonyl, C;¢ alkyl, phenyl, C;
alkylsulfonyl, Cs.s cycloalkylaminocarbonyl, C;.¢ alkylaminocarbonyl, carbamoyl, di
(C1.¢ alkyl)aminocarbonyl), -CH,-CHR -, -CH=CR**., (in which R*’* is hydrogen,
halogen, nitro, amino, ciano, benzoylamino, phenylsulfonyl, carbamoyl,
hydroxycarbonyl, C,.¢ alkoxycarbonyl, C;.;; alkylaminocarbonyl, halogen substituted
30 Cis alkylaminocarbonyl, C;¢ alkanoylamino, Ci.¢ alkylamino, di(C;
alkyl)aminocarbonyl, di(Cy.6 alkyl)aminoCi.¢ alkylaminocarbonyl,



- (CH2) pNHCOR41, -(CH2) pNHC(=S)R41 25 wherein p represents any of integer
froml to 6 and R4' represents ClL 6 al koxy, am no, phenylam no, Cl 6

al kyl , Clw® @lMyleam no, di (Cl-6 al kyl)am no, C3_10 cycl ogddgytmimn@s 30 R5
represents am no, WO 02/24679 PCT/EPO1/10405 -16- or R4 and R5 may form 5
-R40-CO-NH, -R40-SO2-NH, -R40-C(=S)~NM~ or -R40-CH2-NH, wherein said
-R40- represents -CHR401-O, -CH2-N R401-, -CO NR4ol-, (in which 10 R401

i s hydrogen, Cl1_6 al kanoyl, Cl 6 al koxycarbonyl, C -6 al kyl, phenyl, Cl_6

al kyl sul fon ;,%@k I RalcTp\V
car)l;armyl, ﬁ’{y &é# Qﬁé%?ﬁocfgﬂ%?mlg@g’ m&?@%ﬁ%y ﬁﬁ]r%l%mz_&l
whi ch R402 i@, @yhtbﬂgeml,s alkgl agemy carbionyl, masrphoimo«:aﬂmnyl l;nmragzhmarbmyl
phenyl sul fonyl , r hanoy!|, droxy car o Cl 6, al ar 1 12
al kyl ani noc atss 16a1ﬁ)§‘?6‘§‘&93‘>5é’851éth3t§t W°§W9 gm g@é‘b’ ?ﬂy €l 6
al kanoyl am ng . M nog b%mf i

al kyl );n‘i nod E%%?{ﬁy%gm dcar bom/{:},(c%]a)‘l/ig;lgf'?%g)r@%%&r{g@ylb ny+}fycq'6£]g‘1-

di phenyd net hathiaotatessyl, warbpikyethylamiddcaibonylamethylsdul fofllamimlckdonylC). 6 al Kyl

am no carbonyl, norpholinocarbonyl, piperazinocarbonyl,
phenyl C1_6al kyl am nocar bonyl, C3.8 cycl oal kyl am nocar bonyl ,

grg;f)éycg;FE%ﬁ%%ﬁ%?&ﬁ%&f%g C%P%n&m n(?iar bonyl ,

car boxyet hy| @R *HeN-Ga¥-i@ ik amirsf)hy| sul fonyl ani nocar bonyl ,) -CR41 N-NH (R4l
i s hydroxy, am no, Cl_6al kanoyl am no) or -CR42 N-C=N- (R42 is amno) 25 or
a salt thereof.

10 or a salt thereof.

More preferred compound of formula (I) are those wherein:

R represents

15
H OH
N X
=N , or R"
in which R is hydrogen, C;.i; alkoxy, or -O-(CHz)n-R111 ,
20 wherein n represents an integer selected from 1 to 6, and R is phenyl, Cas
cycloalkyl;
R? represents hydrogen;

25 R? represents 1,2,3,6-tefrahydro-pyridine,
_CRIR¥MR®

wherein R*! is hydrogen,



The preferable conpounds of the present invention are as follows or the
salt thereof: 30

7- (2- hydraxyphaew! ) - 5- ( 3- pi peri di nyl)-1, 4-di hydro- 2H pyri d@iZer1/49403, 3] oxaz
in-2- one; WD 02/24679 PCT/EP01/10405 -17

2- am no- 6- [ 2- (benzyl oxy) - 6- hydr oxyphenyl15--4- ( 3- pi peridi nyl)nicotinonitrile;
2- am no- 6- ( 2- hydr oxy- 6- pr opoxyphenyl ) -4-(3-pi peridinyl)nicotinonitrile;

2- [ 6- am no- 5- (hydr oxynet hyl ) - 4- (3- pi peri di nyl)-2-pyridinyl]-3-(benzyl oxy) ph
enol ; 7-[2-(benzyl oxy) - 6- hydr oxyphenyl ] -5-(3-pi peridinyl)-1, 4-di hydr o- 2H
pyrido[ 2, 3d] [ 1, 3] oxazi n- 2- one;

2- am no- 6- [ 2ardcycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 4- ( 3- pi peri di nyl ) ni cotin
o- nitrile trifluoroacetate;

7- (2- hydr oxyphenyl ) - 5- ( 3- pi peri di nyl ) -3, 4-di hydr o- 1, 8- napht hyri di n- 2( 1H) - on

e; 32 33 . .
2-am no- 6- [ 21-{( c%/néil lo{buﬁ/rfnr‘rgto%%t?(?/r) V-Vg}} h%/l?:l rag&agﬁrﬁe%%mn- 3t-0(%-%i5pgor i8dr|n ﬁrforr?flcot i no
- 10 nifri | egaturated ring interrupted by NH, which ring is optionally substituted by phenyl-Cy.

2 6= am no- o o0 M i RnfE . ) iy, St 4P
7- (2- hydr oxyz6; oxyphe - o 3-Di pef:tdi n - di hy < ricdo[ 2, 3d]
[~ {2y oxy akyBRARX ) hg;y(b}yc%rﬁo%yﬂ edi{l My tyhmitad! YOy AtdRy " 19

7- ( 2- hydr oxyalkylpulfonyk \pideeiditio) C s dkyl-carbodylpiop epiichallyl flisell, by, enderegt r ahydr o- 1,
8- 15 napht hyri di ne- 3- car boxyl at e;

7- (2- hydr oxy- 6- propoxyphenyl ) -5-(3-pi peridi nyl)-3,4-di hydro-1, 8- napht hyri di
n- 2(1y4) - ong;

2- [ 6- am no- 5- ( hydr oxynet hyl ) - 4- ( 3- pi peri di nyl ) -2-pyridinyl]-3-(cycl opropyl -
net hoxy) phenol ; ~ 20NR*R%,

2-[ 6-am no- 5- (hydroxynet hyl ) -4-(4-pi peridinyl)-2-pyridinyl]-3-(cycl opropyl -
met hoxy) phenol ;

; [ 2- (cycl in%'?%?%??bE)%g%%%ﬁg%{ﬁ;?xyphenyl ]-5-(3-piperidinyl)-3,4-di hydro-1,

napht hyr
7-[2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 2- oxo-5- (3-pi peridinyl)-1, 2, 3, 4-

25 tetrahydrosl, 8- napht hyt,i di,ne- 3- car boxyl at e;
15 Y R*1s -(CHZF)),,r,-ngég 1Rgb(m represents angr/ of integers from 1 to 6)

wherein R>*! represents hydrogen, C,.¢ alkyl,

R*? represents hydrogen, Ci alkyl, Ci.¢ alkanoyl, Cis alkylsubstituted phenyl,
20 benzoyl, C;.¢ alkanoyl, phenylaminocarbonyl, phenylsulfonyl; and

R represents cyano, Ci.¢ alkyl optionally substituted by hydroxy or C.¢ alkoxy, or

~(CH,),NHCOR*, ((CH,),NHC(=S)R*!
25
wherein p represents any of integer from 1 to 6 and R4 represents Cj¢ alkoxy,
amino, phenylamino, Cis alkyl, C;s alkylamino, di(Cy.s alkyl)amino, Cj.o
cycloalkylamino;

30 R’ represents amino,



7-[2-(cycl opr opyl nmet hoxy) - 6- hydr oxyphenyl ] - 5- (4- pi peri di nyl)-1, 4-di hydr o- 2H
- pyrido [2, 3 -d] [ 1, 3 ] ox azin-2-one;

6' - am no-Wo 2eoxynet hyl ) - 4' - (3-pi peri di nyl) -2, 2" - bi pyr ipdiTiers1/2d405

7-[2- (cycl opr opyl met hoxy) - 6- hydr oxyphenyl ] - 5- (4- pi peri di nyl ) -3, 4-di hydro-1,
8- 30 napht hyridin-2(1H)-one; WO 02/24676-PCT/ EPO1/ 10405 -18

7-[2-(cycl opropyl net hoxy) - 6- hydr oxyphenyl ] - 3-f | uor o- 5- ( 3- pi peri dinyl)-1, 8-
napht hyridin-2 (1 H)-one;

7- (2- hydr oxy;.6- pr opoxyphenyl ) - 5- (4- pi peri di nyl ) -1, 4-di hydr o- 2H pyri do[ 2, 3-
d [ 1, 3] Dx azin- 2- one; 5

7-12- (cyclopropylnethoxy) 6- hydr oxyphenyl ] - 5- (3- pi peridi nyl)-1, 4-di hydr o- 2H
- pyrido [2, 4£ ] oxazi n- 2-one; 3-(cycl opropyl met hoxy)-2-[5-(3
-piperidinyFB-%D 2H—pyr|do [2,3- 3] [ 1, 3] oxazin-7-yl]pheno |;
2- [ 6- am no- 5- (hydroxynethyl)-4-(3-piperidinyI)-2-pyridinyI]-3-(neopentyI-
10 oxy) phenol ;

2-[6' - @ no-5' - ( hyRFog@ANHRY-RILSO2NI-6- t et r ahydr o- 3, 4' - bi pyri di n-2' -yl ] phen
ol ;

7-[ 2- (cycl opr opyl mBf He®)-MEngtr oxypheny! | - 5- ( 3- pi peri di nyl ) - 1, 8- napht hyri d
in- 2(1H) -one; N 40_c

[ 2- ami no- 6-[ 2- (cycC oproﬁ&ﬂ%ﬁthoxy) 6- hydr oxyphenyl ] - 4- (3- pi peridinyl)-3 -
15 pyridinyl ] nmethyl} acetam de;

7-[2- (cyclopropylnethox ) - 6-hydro 2 0XO0- 3-piperjdinyl)-1,2-dih
dro- 1,8- qaismlsmdqeR"g EIPRORYS m‘ﬁ%lﬁp b H-N R I-E -803\1R‘1°q, (ih Which Y

i BT 9 A e
2-am no- [%Mﬁuﬁfoﬁm mxlcwbamymmﬁoohmhwm@amyla]miﬂoéa&b@iymeramhmyl )i cotin

- nitril
2. aﬂ n(r)l 4e[ (E1-a plkarDaminacybenyid) -Col CHR O L GFTORY [ -wéinHuhigh RSty hydiggen,

phenyl ] ni COtha'i‘o%re]:h} Mtllo, 'amino, ciano, benzoylamino, phenylsulfonyl, carbamoyl, hydroxy-

carbonyl, Ci. alkoxycarbonyl, C;, alkylaminocarbonyl, halogen substituted Ci-

15 alkylaminocarbonyl, Ci.s alkanoylamino, Ci.s alkylamino, di(C; alkyl)amino-

carbonyl, di(C;.¢ alkyl)aminoCj.¢ alkylaminocarbonyl, hydroindenylaminocarbonyl,

diphenylmethylaminocarbonyl, pyrrolidinocarbonyl, C;¢ alkoxy Ci.¢ alkyl amino

carbonyl, morpholinocarbonyl, piperazinocarbonyl, phenylCi.salkylaminocarbonyl,

Cs.g cycloalkylaminocarbonyl, hydroxycarbonylCi_¢alkylaminocarbonyl, Cj;. cyclo-

20 alkylC;.¢alkylaminocarbonyl, hydroxyC;.salkylaminocarbonyl, carboxyethylamino-
carbonyl, methylsulfonylaminocarbonyl,)

-CR*'=N-NH- (R* is hydroxy, amino, C,.¢alkanoylamino) or
-CR*=N-C=N- (R* is amino)
25

or a salt thereof.
The preferable compounds of the present invention are as follows or the salt thereof:

30 7-(2-hydroxyphenyl)-5-(3-piperidinyl)-1,4-dihydro-2H-pyrido[2,3-d]{ 1,3 Joxazin-2-

one;



N {

[ 2-am no- 6-[ 2- (cycl opr opyl nmet hoxy) - 6- hydr oxyphenyl ] - 4- (3-pi peridinyl)-3 -
25 pyridiwg qméBpyl }- N -propyl urea,; PCT/EP01/10405
7-[2- (cycl opr opyl met hoxy) - 6- hydr oxyphenyl | - 5- ( 3- pi peri di nyl ) - 3, 4-di hydr o-
pyrido [2, 3 -d]pyrimdin-2(1 H)-one; etiftyl

[ 2- am no- 6-[ 2- (cycl opr opyl nmet hoxy) - 6- hydr oxyphenyl ] - 4- ( 3- pi peri di nyl) - 3-
pyri di nyl ] met hyl car bamate; 30 2-am no- 6-

hirtte o baPHrGTL Bt ) R BRI o MR bR | 1

7-[2-(cycl oplmmonﬁ(m&t)oxﬁ-@mdpmwmmw 13-Biperidiny)hidotinguetrileli nyl ) - 1, 2, 3, 4-
etrahydro naphth ri di ne-3-carboxa
2 byt opt e i roB B it SRR O @cwéow@ngx s per i di n

t
7-[
%l %2 %cic?&??p@ ﬁn%ﬁﬂg@p? g&iﬁk@ﬂgﬁ liﬁcgﬁlﬂféf@ é?@ pI per| dinyl)-1, 4-

di hydr apyri cgﬁyddz[233d][py]omz1ﬂ42ame3( 2H) car boxyl at e;

{[2-am no-6-]2-(cycl oproPyI met hoxy) - hydroxyﬁphenyl 4 (3-p )pel‘l di nyl) - 3-
pyri di nyl ]| met-AHno-¢riZ=feyclo ropylrnethoxy) 6-hydroxyp enyl]-4- -pxpendmyl nicotino-

2-am no- 6- ( oxyphenyl)-4-(4-piperidinyl)nicotinonitrile; 10
N-cycl ohexyl - rﬁ?&ﬁ’%‘%yc o%%?egpyl met hoxy) - 6- hydr oxyphenyl ] - 2- oxo- 5- ( 3- pi peri di
nyl)- 1, 4-di hyzihﬁnyxyplﬁhﬂﬁ-(d}piyéﬂdm}d) BL@-dih;(cE&i)l-&ﬁﬁﬂlﬂx}aimﬁe(lH) one;

2-am no-6-[ 2- (cycl obut yl met hoxy t)h 6- hg/ roxyphenyl ] -4-(4-

pi peri di-nyl ) #rA@#0rerbr(§yclqbatylmethoxy) hydroxyphenyl] -4-(3-piperidinyl)nicotino-

7-[ 2- (gycl opk %ﬁél met hoxy) - 6- hydr oxyphenyl ] - N, N- di et hyl - 2- oxo-5-(3- 15

pi peridinyl)- di hydropyrido [ 2, 3-d] pyri m di ne-3 (2H)-carboxam de;

2-am no- 6- [ 22(6-yainop3- (imd!r@s@&mm)-msJm&hamygmapyﬂldlnﬁﬂ(slprapéMhe&i

p| peridinyl)nicotinonitril
7-[2- (cycl opf 6%:91’5#@1&%wyp@cynb@w@xfyﬁemwmz%ﬁnd@yg@-2H-pyndo[2 3d][1,3]-

- pi peridi nylg cadinD.-. ghg]ydr o- pyrido [2, -d] pyrim di ne-3 (2H)-car boxam de;
20 |sopropyl

[ 2- ani no- 6- [ dhylyCHoRepy-bPedgoaydlenh) RyckoosyPpRRyitiinyD- 1,33 pi-Reihydire1¥ 8} -
15 naphthyridine-3-carboxylate;

7-(2-hydroxy-6-propoxypheny!)-5-(3-piperidinyl)-3,4-dihydro-1,8-naphthyridin-
2(1H)-one;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl]-3-(cyclopropyl-
methoxy)phenol;

20 2-[6-amino-5-(hydroxymethyl)-4-(4-piperidinyl)-2-pyridinyl]-3-(cyclopropyl-
methoxy)phenol;
7-[2~(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-dihydro-1,8-
naphthyridin-2(1H)-one;
ethyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,2,3,4-

25 tetrahydro-1,8-naphthyridine-3-carboxylate;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(4-piperidinyl)- 1,4-dihydro-2H-
pyrido[2,3-d][1,3]Joxazin-2-one;
6’-amino-5’-(hydroxymethyl)-4’-(3-piperidinyl)-2,2’-bipyridin-3-ol;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(4-piperidinyl)-3,4-dihydro-1,8-

30 naphthyridin-2(1H)-one;



3-pyridi nyl ] nmet hyl car bamat e; i sopropyl

7-[2-(cycl opropyl net hoxy) - 6- hydr oxyphenyl ] - 2- oxo-5- ( 3- pi peridinyl)-1, 4-

di hydr opywigd@/2iée3- d] pyri m di ne- 3 (2H) - car boxyl ate; i sobutpdr/EPo1/10405

7-[2- (cycl opr opyl met hoxy) - 6- hydr oxyphenyl ] - 2- oxo- 5- (3-pi peridinyl)-1,4- 25
di hydr opyri do[ 2, 3-d] pyri m di ne- 3(2H) - cai®exyl ate; neopentyl

7-[2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 2- oxo- 5- ( 3- pi peri di nyl) -

1, 4-di hydropyrido [2,3-d] pyri m di ne-3 (2H)-carboxyl ate; neopentyl

o, AL B BB gt 49 1)

2- am no- 6- [ Zwuphbyydin:@(LHY-ohg,dr oxyphenyl ] - 4- (4- pi peridinyl)nicotinonitrile;
and WO 02/ 24679 PCT/ EPO1/10405 -20 . . . ) )
7-12- (cycl o rép‘wdﬁ%’f%mn%m@w@s&%mnqmw-éHh@lhyeét%%%n(l@ér peridinyl)-

1, 4- di hydr r168 422358l pyri m di ne-3 (2H)-car boxanm de The conpound of the
formula (1) Qigl%i’t]he presélni I nvention can be, but not limted to 5 be,

prepar é&d by Ze[@nafoyciopwpyhnétharsy)6Aouiroxyphdnytlss-(3-piperidimybrhoditydrd-2H- one or
nore of the sugs itaﬁnti, such as am no group, carboxyl group, and hydroxyl
group of tiPémﬁﬂt?p% 431K W-480%t arti ng materials or internediates are
advant ageous_ Ha al: o Ny r_qﬂlg, feN al se skilled in
the art. Exa P,celgﬁlg)ﬁ)gﬁgﬂo}g&ot 55(? ﬁ;rllgéﬁgdlﬁ‘g@pg’d'ar %g?\g??%rg%t[?’g "Protective
G oups in OdjdiB]oxd&ymThdlphendl2nd 10 Edition)” by Geene and Wits. The
conmpound (I - wherein X is CH or

N, R11, R2, 238@(1"5%2}0%O@%@ngﬁlygéﬁﬁé&}%@%ﬁ@lfgt(H@?P@B‘B’,l' can be
prepargd, f%yﬁ?ﬁ@ﬂaﬁe’ by the follow ng reaction A

2-[6’-amino-5’-(hydroxymethyl)-1,2,5,6-tetrahydro-3,4’-bipyridin-2’-yl]phenol;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-1,8-naphthyridin-
2(1H)-one;
N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinyl)-3-

15 pyridinylimethyl}acetamide;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,2-dihydro-
1,8-naphthyridine-3-carboxamide;
3-acetyl-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-
dihydropyrido[2,3-d]pyrimidin-2(1H)-one;

20 2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(4-piperidinyl)nicotino-
nitrile;
2-amino-4-[(2-aminoethyl)amino]-6-[2-(cyclopropylmethoxy)-6-hydroxy-
phenyl]nicotinonitrile;
N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinyl)-3-

25 pyridinylJmethyl}-N’-propylurea;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-dihydro-
pyrido[2,3-d]pyrimidin-2(1H)-one;
ethyl  [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidiny1)-3-
pyridinylimethylcarbamate;

30 2-amino-6- {2-hydroxy-6-[(4-methylpentyl)oxy]phenyl} -4-(4-piperidinyl)nicotino-
nitrile;



The conpound of the formula (11) OHO R2 iX 20 R11 (I1) in which R11 and
Ra are the sane as defined above, are reacted with an al dehyde of the

formul a R}qIRuéMl ), a nitrile of the fornula 25 NCCH2CN pdrfBo1a@san
ammoni um salt such as amoni um acetate. R3 is the sane WO 02/ 24679

PCT/ EPO1/ 10405 -21 as defined above. R39-CHQ(II11') can be advant ageously
used instead of R3- CHQ(IIl) in sone instances. R3' can represent
esterified R3 by ethyl, tertiary butyl or the like: or other esters or

ot her substiter éloimip Hn&ﬁ&ﬁz%@%?d f’i)&@-?-@%ﬁﬁu?ﬂs{l qgg\{@nt i onal

met hods. Hydroxyl group of t t he 5 protected
by an appronctrzényérqal,&naphﬂwgdgeémﬂ(oaagude,benzyl rret hoxybenzy and silyl)

duri h i on, d d a b db

ot de o ot Bl A braB e Rl s RSN RR PO BB Y DR S R PNy (or

R3- CHO ) (11 2.aflybbol 1 8l fR3rfiho SEnMic2 C N Step 1 step 2 FONZ I N
I X

5 ethyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo0-5-(3-piperidinyl)-1,4-
dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;
N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinyl)-3-
pyridinylJmethyl}urea;
2-amino-6-(2-hydroxy-6-propoxyphenyl)-4-(4-piperidinyl)nicotinonitrile;

10 N-cyclohexyl-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-
1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;
2-amino-6-[2-(cyclobutylmethoxy)-6-hydroxyphenyl]-4-(4-
piperidinyl)nicotinonitrile;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N,N-dimethyl-2-oxo0-5-(3-

15 piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;
2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(1-methyl-3-
piperidinyl)nicotinonitrile;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,4-dihydro-
pyrido[2,3-d]pyrimidine-3(2H)-carboxamide;

20 isopropyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinyl)-
3-pyridinyl]methylcarbamate;
isopropyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,4-
dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;
isobutyl  7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,4-

25 dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;
neopentyl  7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-
1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;
neopentyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-piperidinyl)-
3-pyridinyl]methylcarbamate;

30 2-amino-6-{2-(hexyloxy)-6-hydroxyphenyl]-4-(4-piperidinyl)nicotinonitrile; and



R11 R11 (1-a) step V step 3' step 3 R3 R3 BnOR2 CN RZ CN step 2° HOI N
NH2 N NI-12 R11 R11 Reaction A 10 In the sketch above, CN at position C3
can be replgapedesfy carboxyl ates derived from tertiary al gghiatpo13608 as
COOxBu with the use of NCCH2-COOXBu (N ) instead of NCCH2CN (IV). In this
case the follow ng conpound (I1-a') can-28-obtai ned. WO 02/24679 :

PCT/ EPO1/ 10405 -22 R3O HORZ O NNHZ R~ a (l-a') The step 1 and step
1' of the reaction A can be carried out without a solvent or in a soI vent

om0 5 ny T SRR R G Rl R AR B SR AEC cucn

as acet oni t rdihpdropyridaf23-dJpwrimiiined (2H)-barbbeaniidei de (DMVF) and

di met hyl acet am de; sul foxi des such as dinmethyl sulfoxide, and others. The
reaction terrper ature can be opti onaIIy set dependi ng on the conpounds to be
10 reacted. n.’ﬁ?cﬁfn t t about
50C to 200C otra reagﬁ}g%gﬁgﬁ con g?étsgﬁt}ﬂﬁfent%gugp% B@B]Ott mﬁ s °to 48
hours &hd pregbepatddybyl combidihgharioas kidven aetvaynds s@frletdﬁ&)o@ﬁﬂﬁits?ﬂonEer”w a
(rey, (rery, (n lvd% can be commercially 15 available, or can be prepared
by the use d¥1°119rﬂf e sabstiy §uch as amino group, carboxyl group, and hydroxyl group

of the compounds used as starting materials or intermediates are advantageously

protected by a protecting group known to those skilled in the art. Examples of the
protecting groups are described in “Protective Groups in Organic Synthesis (2™
10 Edition)” by Greene and Wuts.

The compound (I-a)

(I-a)

15 wherein X is CH or N, R", R?, and R? are the same as defined,

or a salt thereof, can be prepared, for example, by the following reaction A.

The compound of the formula (II)
OH O

X
=X

)

11

20 R
in which R'! and R? are the same as defined above,

are reacted with an aldehyde of the formula R*-CHO(III), a nitrile of the formula

25 NCCH;CN (IV), and an ammonium salt such as ammonium acetate. R’ is the same



Step 2 and step 2' of the reaction A can be carried out for exanple, under
the hydrogen atnosphere wi th hydrogeneous catal ysis, such as Pd-Cin a

sol vent wacdawdé®0g, for instance, esters, such as ethyl agetiatmi1efobers,
such as di oxane, and 20 tetrahydrofuran; aromatic hydrocarbons such as
benzene, toluene and xylene; nitriles -2ich as acetonitrile; am des such as
di nmet hyl formam de (DVF) and di net hyl acet am de; sul foxi des such as di net hyl
sul f oxi de, and others. The reaction terrperature can be, but not limted to,

about 50C t 0,s2Q0neq Thiye2 S RECEAIAT ﬁm%% f

m nutes to 48 ﬁoures an epre e?a?l lgefla ou Bﬁ%%&?fﬂgg@ 0¥ 1@0

PCT/ EP01/ 104CBO(HD 3n Shiap iiStamnes. RE eqmn3epregent batert fiicR Wethyl; ammmm dei nd of
convent i onal QE}%C“ on, starting ester to. obtain i d

f
treat nent, Bt QryQiBerRsicEs °ra9ﬁ1‘?5r Og]ﬁﬁuenéﬁ}’ oy Andg sty erﬁ?d B’c Re by

Compound (1 %y%ﬁmﬁ&%ﬁ%ﬂ' 56t AP Blboffia of e SR A ¥t 0E
the safe as metected byadmoapprapric\protectiie ddupl(&y), berizyl,RhdthexXyBidnzy) and isttyBhi ch
R111 and n afe, th same asqngé{ﬁ)ned above, or a;salt thereof can 10 be

obt ai ned by “ﬁ’é‘gf f FRARFIAR To¢tad afierwarde R G698 al3e be freaiad bysacidsde
obt ai ned inc;blgﬁnkegctlon BB RRHOR2CN | NNH rX

+ R-CHO + NCCH,CN + CH;CO,NH,

R (or R—CHO )
ar) i (v)

step 3' step 3

Reaction A
10
In the sketch above, CN at position C-3 can be replaced by carboxylates derived from
tertiary alcohol, such as COOtBu with the use of NCCH,-COO1tBu (IV”) instead of
NCCH,CN (IV). In this case the following compound (I-a”) can be obtained.



HO (I-b") 15 WO 02/24679 PCT/EPO1/ 10405 -24- Bn OR2 + R3 CHO + NCCH2CN +
CH3CO2NH4 i X BnO (or R3-CHO ) (Il-a) (Il1l) (V) RBR R3 Bn R2 CN HOR2 CN
N NHZ N NWd Bn@oV ) HO (V) R3 step 4 HORZ CN N NH2 i Xp1idpoYn6doe§ 1- 15)
BnO2 CN HOR2 CN 11 N NH2 I NI NH2 + LY step 3 BnO HO step 41 R3 step 3 HO
R2RCN 11 RBI I NNH2 2 XHOY-O ~BRHZ Reaction B X HO (I1-b'") In
reaction B, the conpound of the fornmula (ll1-a) is reacted with an al dehyde
(rrr)y, a nitrile (1V) and amoni um acetate under the same condition as the
reaction Ato 5 obtain the conpound of the formula (V). The benzyl

protecting groups in the R
HO l Xy~ "o
P
N” “NH,
R11 (I-a')

The step 1 and step 1° of the reaction A can be carried out without a solvent or in a
solvent including, for instance, ethers, such as dioxane, and tetrahydrofuran; aromatic
5 hydrocarbons such as benzene, toluene and xylene; nitriles such as acetonitrile;
amides such as dimethylformamide (DMF) and dimethylacetamide; sulfoxides such

as dimethyl sulfoxide, and others.

The reaction temperature can be optionally set depending on the compounds to be
10 reacted. The reaction temperature is usually, but not limited to, about 50°C to
200°C. The reaction may be conducted for, usually, 30 minutes to 48 hours and

preferably 1 to 24 hours.

The compounds of the general formula (II), (III), (II’) can be commercially

15 available, or can be prepared by the use of known techniques.

Step 2 and step 2’ of the reaction A can be carried out for example, under the
hydrogen atmosphere with hydrogeneous catalysis, such as Pd-C in a solvent
including, for instance, esters, such as ethyl acetate, ethers, such as dioxane, and
20 tetrahydrofuran; aromatic hydrocarbons such as benzene, toluene and xylene; nitriles
such as acetonitrile; amides such as dimethylformamide (DMF) and

dimethylacetamide; sulfoxides such as dimethyl sulfoxide, and others.

The reaction temperature can be, but not limited to, about 50°C to 200°C. The
25 reaction may be conducted for, usually, 30 minutes to 48 hours and preferably 1 to 24

hours.



conpound of the general fornmula (lI1-a) can be replaced with any of
appropriate protecting group. The protecting group is then renoved after

t he reactw@uaigrot he step 4 of the reaction B, the conpouwed/€pd)/ 16451 eact ed
with L-Y, wherein L represents a |leaving group, such as hal ogen atome.g.,
chl orine, bromne or iodine atom C6-Cl@310 aryl sul fonyl oxy group e.g.
benzenesul f onyl oxy, pol ysul fonyl oxy, or p-toluene- sulfonyloxy; and ClL-C4
al kyl sul f onyl oxy group, e.g. nethanesul fonyl oxy and the Iike Y represents

Cl1-C6 al kyl, ?:Eil?ea (3 i %ﬁ?}l ! ve).
The reacti onStgég’ & %fgltfn\é\&?‘\/?&c can eéoglgrg?@ % I'n taarﬁggl vent

i ncl udi ng, ffesmi @sdratc @btail GOh@lS, avidh tragment, hakall tmadnﬁithaﬁﬁdiatmﬁ; hads,

such as WO 02/ 24679, PCT/ EPO1/ 10405 -25 di oxane, and tetrahydrofuran
(THF) . ni t rihygEogsnatipns r efhek rsagtionjspeh asglkylationserdhe like tawtiainrRi f or mani de
(DVF) and di nmet hyl acet am de; sul foxi des such as dinmethyl sulfoxide, and
others. Optionally, two or nore of the solvents selected fromthe |Iisted
above Gan beAlmdristived)theathoubd (Y reaction tenperature of the reaction

bet ween compound (V) and L-Y cap be optionally set depending on the
conpounds to be reacted. The ré&action tenperature is usually, but not
limted to, about -10C t Nreferably about 10C to 80C. The
reaction nmay be carried o t f usually, 30 mnutes to 48 hrs and 10
preferably 1 to 24 hrs. can be advant ageously conducted in the
presence of a base. Exatypplgs of the base include an alkali netal hydride
such as sodium hydri dé-@r potassi um hydride; alkali netal al koxide such as
sodi um met hoxi de or sodi um ettfdxi de; al kali nmetal hydroxide such as sodi um
hydr oxi de or potassi um hydroxi de; carbonates such as sodi um carbonate or
pot assi um car bonate, and 15 hydrogen car bonat es such as sodi um hydr ogen

car bonat e anwhgreinaXs inIn’amy ogye nthe csaanmgoma tiefinedr glarviecaramYn éss Csuyc hlkyb or

triethylam Lhe. reaction B i h ane as t reactlon
n 507 Al enbar Gy FTHBCR B Gl 6t heame g REATEOAPoLs, o Bi5glthopgpt can

10 be obtained by the following reaction B.

The compound (I-b”) can be also obtained in the reaction B.

15



HOR2Z CN N NH2 i X R' (l-c) wherein X, R11l, R2, R34 and R35 are the sane as
defi ned above, can be 25 advantageously prepared by the follow ng reaction
C. WO 02/ k4002486 T/ EP01/ 10405 -26- Reaction C R60 Bn O gln/€poRetosN Bn CN
CSz SIR60 CONF12 X Rso Il i XHOLR R I X (VII) R(MIlI) O R60 0"
R60 oxidation Bnl GNXCH2CONH2 Bn24 CNHO HO~-NH iXiX O R (IX
R(X) 34 N3s R34 NR35 34 35 RHRBnOR2 | CNHOR2 I CN NN NHZ ~fN N H2
iXiX R (XI) RB(l-c) First, the conmpound of the forrmula (VI) nay be
reacted with cgpbog disulfide and 5 R60-L (wherein R60 represents Cl_6

al kyl and L repieséntg a | eaving group as defined above) to obtain the
conpound of th Flor mul a { \A4-gHo Ben¥aEHCNr et €5LPANG: group in the conpound of
the formul a gno Xcan be r&REaggsy Wi th any of an appropriate protecting

(I-a) (i) (v)
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Reaction B

HO (-b")

In reaction B, the compound of the formula (II-a) is reacted with an aldehyde (III), a

nitrile (IV) and ammonium acetate under the same condition as the reaction A to

5 obtain the compound of the formula (V). The benzyl protecting groups in the
compound of the general formula (II-a) can be replaced with any of appropriate
protecting group. The protecting group is then removed after the reaction. In the

step 4 of the reaction B, the compound (V) is reacted with L-Y, wherein L represents

a leaving group, such as halogen atom e.g., chlorine, bromine or iodine atom; Cg-Cio

10 arylsulfonyloxy group e.g. benzenesulfonyloxy, polysulfonyloxy, or p-toluené—
sulfonyloxy; and C;-Cs4 alkylsulfonyloxy group, e.g. methanesulfonyloxy and the

like. Y represents C;-Cs alkyl, or -(CHp),-R'" (wherein R'"! is the same as defined
above). The reaction with the compound (V) and L-Y can be carried out in a solvent

including, for instance, alcohols such as methanol and ethanol; ethers, such as



group. This reaction may be advant ageously conducted in the presence of
base, such as the conbination of sodi um hydride and di nethyl acetam de. 10
The resul tvigwaemwpound (VII) may be reacted with cyanoacetmygi®ioyos he
presence of a solvent and a base. Then the conpound (VII1) may be oxidi zed
to yield the compound (IX). The conpourd-(1X) is then reacted with

hal ogenoacet oam de such as chloroacetanmide in the presence of a base in a
solvent. The resulting conpound 15 (X) is reacted with NHR34R35 (R34 and
R35 are the a ' i t e LS
reacted mﬁtHﬁgﬁggkgmg%%hﬁgggg%%%gzg?gdﬂﬁgk%B?%ﬁggﬁﬁgaﬁégﬁbgﬁﬁﬁggﬁg%f# The
sol vent s us edimethytfamharpide c@MFp fantl hdimedgtdcktamide) cdulfdeidel wuch nst dintthyl

et hers, such as WO 02/24679 PCT/ EP01/ 10405 -27 di oxane and

t et r ahydr of ubigxidsy aneh pthsrsny OpBenallye o o dporg ofifhe selvents; sslqtadetromdthe

xyl ene; nitry Ktrid e; am des such as di nethyl fornmaide
(DMF) and ﬁﬁ%@yggﬁ%ﬁg@?%@%ﬁ@ki des such as dinethyl sulfoxide, and
ot hers.5 The above solvent may be used alone or in conbination. 5 Exanples
of the base used in the reaction include an alkali nmetal hydride such as

sodi um hydr i Hee Eactinn tesperatigyofr the acaciipr detwaep: comnourd (VaeandulefY san dodi um
o ) ST . | : B
ot e o PRI uBREtlae orf thé TolnrB A o BEIERed ST fllofth Bl

pot assi um cait hea4lye bufl Aotlistithy ts, apent SBI°001a203C Jnd prafersbbyliabat yaC agen
car bonate and 08°t assi um_ hydrogen carbonat e; oragani c am nes such as
tri et hyl ani m9°CThdhe agactips ima: bp cqasricsh euicfos, penalyp: B8namuesstx 43 dpemating on

the c oun e d . ' e r i Sse
st at ect GoovdreReBf L EF AL ThENGkBREH Pbd R B SRS TD 1
conduct ed f osf, a bsdeal Exyamples 6F e Bssetificld@e ah @ikl @eEl Pyefids sidhyaslsddud4
hours. Am no group at position 2 of the pyridine ring is, if necessary,

modi fi ed accBidgidngr inetasgismykydridshalkalianoteloaliexie spely as sediem metbopde such as
al kyl am no, s%ldhﬁ?%oﬁ{aep%lkaﬁtlﬁetal hydroxide such as sodium hydroxide or potassium

hydroxide; carbonates such as sodium carbonate or potassium carbonate, and

e

15 hydrogen carbonates such as sodium hydrogen carbonate and potassium hydrogen

carbonate; organic amines such as triethylamine.

The step 3 of the reaction B is the same as that of reaction A.

20 Alternatively, the compound of the formula (I-c) below:

R (I-c)

wherein X, R R2, R* and R* are the same as defined above, can be

25 advantageously prepared by the following reaction C.



20 Wien R11 is Cl_6 al kyl sul fonyl am no, Cl1_6 alkylami no, di (Cl-6

al kyl )anino, C1_6 al kanoyl am no, phenyl Cl_6 al kyl am no, or

phenyl sulmhamgno it is derived from -NH2 with the useairmenymgti onal
met hods during the course of reaction A 25 The conpounds of the fornul as
(1-a), (I-b) and (I-c) can be further r@éeted to nodify the substituents
at position 2 and position 3 of the pyridine ring to synthesize the
desired conpounds in the scope of the present invention. Also, in the
course of 1&3&% . A, B, and C above, the substituents at position 2 and
position 3 pyri d| ne ring can be nodified. 30 WD 02/ 24679

PCT/ EPO1/ 10405 -28 The am no npi ety at po§| tion g can be nodigr’td by the

conventi onal f&Fho as foll owsB"0+ PZSRNH2 -fF- -L Nein L is
the | eaving gr and théSsane gsov e O s ben yl cl 6 al kyl

or phenyl, or may fogemsat ur
NH or O as Bther heteroatomtRi8h the adj acent N atom
enbodi ment, the amino noiety at positfbn 2 can be convErted t¥anide 10
with the use of acid chloride. The cyano noi ety at p05|t| on 3 can be
converted to carbanoyl réonvent i onal al kal i ne®hyeif ol ysis. 15 The
tertiary but ox)gd carbon I Qsition 3 can be easily i foned, by the
convent i onal PHEY Lons o" ] | ke.

Al cohol or carboxy may be Ner converted tofa N ituent s by the
conventional rmethods. S28XI n 'sonme enbodi nent, t bstituent® of the
positions 2 and 3 togffher f@rmring optionalR'y havieg substituents. Any
conventional method or conbination of any conventional nethods can be used
to formthe rings. The exanples of formng the

34
\N/R
35

35

R*_ _R

Iz

First, the compound of the formula (VI) may be reacted with carbon disulfide and
5 R®-L (wherein R represents Cy.¢ alkyl and L represents a leaving group as defined
above ) to obtain the compound of the formula (VII). Benzyl protecting group in the
compound of the formula (VI) can be replaced with any of an appropriate protecting
group. This reaction may be advantageously conducted in the presence of base, such
as the combination of sodium hydride and dimethyl acetamide.
10
The resulting compound (VII) may be reacted with cyanoacetamide in the presence
of a solvent and a base. Then the compound (VIII) may be oxidized to yield the
compound (IX). The compound (IX) is then reacted with halogenoacetoamide such
as chloroacetamide in the presence of a base in a solvent. The resulting compound
15 (X) is reacted with NHR*'R* (R* and R* are the same as defined above). Finally,
the generated product is reacted with a base and is deprotected to obtain the

compound (I-c).

The solvents used in each process of the reaction include, for instance, ethers, such as



rings are shown bel ow. WO 02/ 24679 PCT/EP01/10405 -29 CN NH2NH2 NH2 \ IN
LINNNOIi NH NN~O&,--NH2Z H N2 ONLNHLOOOO CXH2 I \ N NH2
NHONMNDIMMD®O0 ""oN kt"N~"NH2 NL NH (XH2 N H YetpCT/EPoanewber
enbodi nent, the substituents of the positions 3 and 4 together form ring
optionally having substituents. Any comZnti onal nethod or conbination of
any 5 conventional nethods can be used to formthe rings. The exanpl es of
forming the rings are shown bel ow. WO 02/24679 PCT/EP01/10405 - 30-

NIDIO~ N Qokdn dMdNetdhyd¥ofiran; aromatic hydrocarbons such as benzene, toluene and
Xylene; nitriles such as acetonitrile; amides such as dimethylformaide (DMF) and
dimethylacetamide; sulfoxides such as dimethyl suifoxide, and others. The above

solvent may be used alone or in combination.

Examples of the base used in the reaction include an alkali metal hydride such as
sodium hydride or potassium hydride; alkali metal alkoxide such as sodium
methoxide or sodium ethoxide; alkali metal hydroxide such as sodium hydroxide or
potassium hydroxide; carbonates such as sodium carbonate or potassium carbonate,
10 and hydrogen carbonates such as sodium hydrogen carbonate and potassium

hydrogen carbonate; organic amines such as triethylamine.

The reaction temperature can be optionally set depending on the compound to be
reacted. The reaction temperature, unless otherwise stated above, is about 10°C to

15 200°C. Each process of the reaction may be conducted for, usually, 30 minutes to 48
hours and preferably 1 to 24 hours.

Amino group at position 2 of the pyridine ring is, if necessary, modified according to

conventional method to prepare other groups such as alkylamino, alkanoylamino, etc.
20

When R is Cy alkylsulfonylamino, Cy alkylamino, di (Cy.¢ alkyl)amino, Cys

alkanoylamino, phenyl C.¢ alkylamino, or phenylsulfonylamino, it is derived from

-NH, with the use of conventional methods during the course of reaction A.

25 The compounds of the formulas (I-a), (I-b) and (I-c) can be further reacted to modify
the substituents at position 2 and position 3 of the pyridine ring to synthesize the
desired compounds in the scope of the present invention. Also, in the course of
reaction A, B, and C above, the substituents at position 2 and position 3 of the
pyridine ring can be modified.

30



OHI V\ON N N Wen the conpound shown by the formula (1) or a salt thereof
has tautoneric isoners and/or stereoisoners (e.g, geonetrical isoners and
conf or mat wen@l4émoners), 5 each of their separated i somerpcEanchoh¥fosir es are
al so included in the scope of the present invention. \Wen the conpound
shown by the fornmula (1) or a salt ther-@8- has an asymmetric carbon in the
structure, their optically active conpounds and racem c m xtures are 10

al so included in the scope of the present invention. Typical salts of the
conmpound sh : £ i oel I of

t he corrpounggﬁbogﬁl‘ %Iﬁ;ﬁlp?ﬁ%g eql.tlntp aflﬁéﬁer%t éhgln%\c/i\nﬁ}oﬁma ;bﬁgﬁﬁéﬁgng%éghﬁgﬂ%i , or
an organi c ofollowsr gani ¢ base. Such salts are known as acid addition and
base 15 addition salts, respectively. Acids, to formacid addition salts

i nclude inorganic acids such as, wthout | fi?'f‘?‘ﬁti on, _sulfuric acid,
phosphoric acid, hydrochl Ofec acid,” hydtobrom™ aci &H¢hydriodic acid and
the like, and organic acids, such as, without limtation, p-toluenesulfonic
acid, 20 methanesul fonic acid, oxalic acid, p-bronophenylsulfonic acid,
carboni g aci @hereUcfsithe Tea%%?%a‘olﬁi dnldithe Sipidhs RENEPLBOVRCY 95 balFL ¢, afkyd, and
the like. Base addition salfs include those derived frominorganic bases,
such as, wi térqbenyl, oniNEE may formsawmiaterh Sh§ drembieds], ring kptionally wedtain Midroxi de,
al kal i ne earth ta] WO 02/24679 PCT/ERQ1/ 10405 -31 hydroxides,

car bonat es, @iaﬁgﬁ’ﬁﬁh?}?@&%ﬂé {hfadiace N 210 or gani ¢ bases, such as,

wi thout limtation, ethanolam ne, triethylam ne,

tri s(hydroxynet hyl )am nonet hane, and the |ike. Exanples of inorganic bases
i ncl ude, sodinuanothed embiodenentotha ssiincmoletyl mb positon Rataads comveredionahide

sodi un} ar bonaﬂt& , sodi.um.bj carbonate, potassium 5 bicarbonate, calcium
hydr oxt'de, c%t e f pOHANONAdS g the 1ike. The conpound of the present
invention or a salts thereof, depending on its substituents, may be
nodified to form|ower al kylesters or known other esters; and/or hydrates
or ot her sol Tkt esno Thoisty agiosition 3hearrist emyeraibtoscarbanad byrthe icomtentenkli n t he

alkaline hydrolysis.

15 The tertiary butoxy carbonyl at position 3 can be easily modified, by the
conventional reactions of ester, to alcohol, carboxyl, and the like. Alcohol or
cartboxy may be further converted to another substituents by the conventional

methods.

20 In some embodiment, the substituents of the positions 2 and 3 together form ring
optionally having substituents. Any conventional method or combination of any
conventional methods can be used to form the rings. The examples of forming the

rings are shown below.



10 scope of the present invention. The conpound of the present invention
may be adm nistered in oral fornms, such as, wthout Iimtation normal and
enteric cogt@stmbl ets, capsules, pills, powders, granul egT/Edoh 1408,

tinctures, solution, suspensions, syrups, solid and |iquid aerosols 15 and
enul sions. They may al so be adm ni stered9i-n parenteral forns, such as,

without I|imtation, intravenous, intraperitoneal, subcutaneous,

i ntranuscular, and the like forms, well known to those of ordinary skil.

in the pharmaceutical arts. The conpoundSpgj the present invention can be
admnistered in in $al formVia t I use of suitable intranasa

vehicles, or viat germal routes, i N 20 transdernal delivery systens

wel | known to those of ordi nary skillediM the art. The dosage regimen with

the use of the conpounds of the present invention is selected by one of
ordinary skill in the arts, in view of afvariety of factors, including,

without Iimtation, age, meight sex, medical condition of the

reci pient, the 25 seve |ty of th I to be treated, the route of

adm ni stration, th M, netabolic and excretory function of the

reci pient, the dos forntenployed t he ticular conpound and salt

t hereof enpl oyed. The cdnp ds of the pme invention are preferably
formulated prior to 30 adnlnis i o r with one or nore

phar maceuti cal |y acceptabl e eXC|p|entb cipients are inert substances
such as, without limtation carriers, |Nueﬁts flavoring WO 02/ 24679
PCT/EP01/10405 -32 agents, sweeteners, lubricants, solubilizers,
suspendi ng agents, binders, tablet disintegrating agents and encapsul ati ng

material. Yet, another nbodinent of @ he present ntion is
phar maceuti cal for gn _5 co g a_conp fr"the invention and

one or nore pharma e ically ac ablfe exci pi | /Qgt are conpatible
with the other ingrétlidfts of the Nfdfnul ation and ot %el eterious to the
reci pient thereof. Pharmaceutical formulations of the invention are
prepared by conbining a therapeutically effective anount of the conpounds
of the invention to bW th on re pharnmaceutically acceptable 10
exci pients thereforll Jin nakkﬁgathiiﬁggﬁgsitions of the present invention,
the active N "NH, N °

X0 X X0 A
® e — = D

& N
N NH, N L N h

A OH A (o}
Et(\ > m
P
N7 NH, NN

Yet, in another embodiment, the substituents of the positions 3 and 4 together form
ring optionally having substituents. Any conventional method or combination of any
5 conventional methods can be used to form the rings. The examples of forming the

rings are shown below.



ingredient may be mxed with a diluent, or enclosed within a carrier, which
may be in the formof a capsule, sachet, paper, or other container. The
carrier nmwpo@eay® as a diluent, which may be solid, sem -malimi/1e0s! i quid
material which acts as a vehicle, or can be in the formof tablets, pills
powders, | ozenges, elixirs, suspensions30enul sions, 15 solutions, syrups,
aerosol s, ointnents, containing, for exanple, up to 10% by weight of the
active compound, soft and hard gel atin capsul es, suppositories, sterile

i njectable solutions and,;steril e packaged powders. For oral adm nistration,

t he active ingredi be conbi ne n oral, an 0 non-toxic,
phar maceuti cal | y- agcdpt abl e carrier,(_sich as, without Ijfn¥tation, |actose,
starch, sucrose, gl ficose, sodium carbpnate, mannitol, itol, calcium
XD
. N

carbonate, calciu o%phat e, cal ci s fate, nethyl ' | I ul ose, and the
li ke; together witRy” optionally, dintegrating agents, such as, without
limtation, nmaize, starch, nethyl cellulose, agar bentonite, xanthan gum
alginic acid, and the Jjke; and optionaldy, 25 binding gagents, for exanple,
without Iimtation, gglgtin, acacia, n ral sugars, a- lactose, corn
sweet eners, natural Bay synthetic gumss Yacaci a, tragacanth, sodium

al gi nate, carboxynet cel | ul eses> pof! hyl ene—gtyrcol ,\waxes, and the |ike;
and, optionally, |upN 4 ng agents, ~gxanple, wthoat |imtation
magnesi um st earate, ks#di um stearate, sflearic acid, s@dliumoleate, sodi um
benzoate, sodium acetate, 30 sodiumcHWlioride, talc, ald the like. WO

02/ 24679 PCT/ EPO1/ 10405 -33 In powder fornms, the carrier may be a finely
divided solid, which is in adm xture wth the finely divided active

i ngredi ent. When dloed compomgl elibvanby nthy foemuih XEd oniat $altatheest riiae rtaltamierig

bi ndi ng properties |n suitable proportions and conpacted in the shape and
si ze desi r edSURFTH ARAHOEHCTQISPRES (o8 geQIBRHHIER.dsoapRTS %fgmfgmaﬁt@n@ﬂmvs)@om ain
from 5 sb0Uteady bP (P YhpaPled Rl aREfikResClre 1 BEhIYE ih RGE GLlpe e i ch 15
t he novel conposition of the present invention. Suitable solid carrrers
are nmagnesi presentinbentionet hyl cel l ul ose, | ow nelting waxes, and cocoa
butter. Sterile liquid formul ations include suspensions, enul sions, syrups
and elixirs. The 10 active ingredient can be dissolved or suspended in a

phar maceut i Ggly tl%c&ﬁl%cﬁﬁ’ih%hown by the formula (I) or a salt thereof has an asymmetric

carbon in the structure, their optically active compounds and racemic mixtures are

10 also included in the scope of the present invention.

Typical salts of the compound shown by the formula (I) include salts prepared by
reaction of the compounds of the present invention with a mineral or organic acid, or
an organic or inorganic base. Such salts are known as acid addition and base

15 addition salts, respectively.

Acids to form acid addition salts include inorganic acids such as, without limitation,
sulfuric acid, phosphoric acid, hydrochloric acid, hydrobromic acid, hydriodic acid
and the like, and organic acids, such as, without limitation, p-toluenesulfonic acid,
20 methanesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic acid,

succinic acid, citric acid, benzoic acid, acetic acid, and the like.

Base addition salts include those derived from inorganic bases, such as, without

limitation, ammonium hydroxide, alkaline metal hydroxide, alkaline earth metal



carrier, such as sterile water, sterile organic solvent, or a m xture of
both sterile water and sterile organic solvent. The active ingredient can
al so be diwgsRlned in a suitable organic solvent, for exanpl@yepolsom@gueous
propyl ene glycol. Qther conpositions can be nade by dispersing the finely
di vided active ingredient in aqueous stdtch or sodi um car boxynet hyl
cellulose solution or in suitable oil. The fornmulation may be in unit
dosage form which is a physically discrete unit 20 containing a unit
dose, suita admni .| |.n.h re I i 1. dosage
form can betﬂ chp(getﬁ'T gg}cl))r% h?(%%?ﬁel% %?o%a?esa%g%lermg%’ hag@ps es garseéa% gt és.’ A
"unit dose" withomt fingicktion) sthardarginanirlethylahinke) &istiotdrogmestinglyaitoraéthhuis
present invention, calculated to produce the desired therapeutic effect,

i n associ at i%f the dike. oBxangples\pf mopgasiqbasss dncludes sgdizm hydroyideapetpssiim

I ngredient | 6 LA | 143 . b to
about 1000 PR potRtnlBodtc sl Gibiaid ot HickltBHE Bitheek

i nvol vesd. Tyhidaelbdnats, dhicii@sRgtexidé, chlefunp tabeite, iand & fiked, when used for the
i ndicated effects, wll range fromabout 0.01 ng /kg/day to about 100

ny/ kg/ day, preferably fromO0.1 30 ng/kg/day to 30 ny/kg/day, and nost
preferably f i / \ o] 1 / Vs, .t he case of
par ent er al a&%%%??‘%ﬁ&l)gg,eﬁlgt&%%g?gne“tr’léehrﬁgﬁl §II &r gﬁ%%@%ﬂfﬂ%@é&g on”f8

PCT/ EPO1/ 1040bstitucifs, athyet ragdified tot forrd dw/¢x a3lyiéstétsl ankndviresthef estpquind@r 001 to
100 ng /kg/day, preferably fromO.01 ng/kg/day to 1 ng/kg/day. The
conpounds  ofhydratesppreaiBen splygtent TBPseras(ers, ngmﬁﬁ aRd selvates pig incladesyinghaai | y
dose, @ th t ) .;ay be administered in divided doses, two,
t hr ee,l%or nt?sfé&%&n%g%ggntgl%ﬁu%ere delivery is via transdermal 5 forns,
of course, admnistration is continuous. The effect of the present
conpounds was exam ned by the follow ng assays and pharnmacol ogical tests.
10 [ KK- (3 Kkihszeompoynd 9f thsr present Bypntion mpy b adwminisiaredfin jorat-fomns ispels as,
protein. A ci;v%ui rRAQiEn gﬁr?zﬂl el Q:H{é%@ cl:orgt(écf %ab?@tg,n carlpesﬁféals,n%ﬂ{sf aprgew erss,

gener at ed

granules, elixirs, tinctures, solution, suspensions, syrups, solid and liquid aerosols
15 and emulsions. They may also be administered in parenteral forms, such as, without
limitation, intravenous, intraperitoneal, subcutaneous, intramuscular, and the like
forms, well known to those of ordinary skill in the pharmaceutical arts. The
compounds of the present invention can be administered in intranasal form via
topical use of suitable intranasal vehicles, or via transdermal routes, using

20 transdermal delivery systems well known to those of ordinary skilled in the art.

The dosage regimen with the use of the compounds of the present invention is
selected by one of ordinary skill in the arts, in view of a variety of factors, including,
without limitation, age, weight, sex, and medical condition of the recipient, the
25 severity of the condition to be treated, the route of administration, the level of
metabolic and excretory function of the recipient, the dosage form employed, the

particular compound and salt thereof employed.

The compounds of the present invention are preferably formulated prior to
30 administration together with one or more pharmaceutically acceptable excipients.

Excipients are inert substances such as, without limitation carriers, diluents, flavoring



by PCRwith the use of a pair of priners designed fromthe published 15
sequence (Woronicz JD et al. (1997) Science 278, 866-869). A tenplate was
obt ai ned g @tiockcl one cDNA (C ontech) using El ongaseTMpamatpoihe@si on
kit (Life Technol ogies). The DNA fragnments generated by PCR were gel -
purified and subcl oned into pBluescript32The cDNA fragnent cloned in

pBl uescript was inserted into pcDNA3.1/H s C Kpnl/Notl, and transferred 20
into pVL1393 Smal/ Xbal (Pharm ngen) to construct a bacul ovirus transfer

vector. The e t QG 1.4 R | d tze guhkQwvi r us
(Bacul oGol d%ﬁ/%&bhéﬁ%t%eer?f) was Qﬁé’egﬂﬁ"gﬂ]hg%hs#g%? hgéz%gg@f’l st ﬂﬂe:f’lsfli Eaplc?(tgen,
San Di ego, @QiSinteSiating agents andenodpsolatihg haciabvi rus was cloned and anplified

in Sf21 cells, grown in TNM FH insect cell medium (Life 25 Technol ogi es,
Inc.) supplenented with 10% FCS, 50 g/m Gentamycin, 0.1% Pluronic F-68

Life Techn o] I : nsi re . ' r.ennmeyer
1£ | ask; 27C; e‘;eg’oh?";‘h 3 a@?%dfﬁté:%tlsyfzﬁl\%e Ileeg‘%hrﬁﬁ g%%nggﬁvhgﬁ:h%gpﬂ%cghﬁ%a&rpt%}Wl éddgl?/i rus
wi th aSnul t icpmpeising af compeati oh thd ibvdntichomd @nst andase phirelaeadicslly
(Crossen R Guenwald S (1997) Bacul ovirus ExtELeSSi on Vector 30 stem
| nst ruct i on 2REEREARIC exeipienth db# ers sormeatible) wilid thearopkest ingradients 50%\@16

02/ 24679 P 0 - | : . r o the
pr oduced cﬁ?@eﬁ?‘ﬁ%ﬁépnr 0 eloﬁ dgl? teﬂ%(‘-i éh';r%‘?l g@é lﬂ%ﬂ%@d%’i‘}%ﬁaﬁg‘%ﬂkg} ﬁogltn ?Hﬁg{ﬁ agged
| KK-bet a) . (©Z}helineentiotnae piepared 0 couibirfihgd tkerdpeutibilyf effdctive RO dThé An
expression vector containing_ the nucl eotide sequence encoding fusion

protei n of compaiads ofrihednveation fogsthgwithone @rzuorg phasamiceuiitally acerptadat r ol

of anRyl PTG | (o] . UCt e p  on.vect.or was
intr 03 8c ed iesrﬁa X ﬁtso ?reggr{'d ?1@ | fﬁr@nilg % gﬁlﬁégnlﬂ&\s/\siagf tg%—&&?e&rgﬁe(tdh g%nzioﬁyglgaacbge obtain
a GST- | xBa ifigisdieit papbemiked Witha divéent, @8 ehdlosed wathin b icaibiar, Misitiomapbetiei N was
10 purified and biotinated for kinase assay. (3) The neasurenent of |KK-(3
ki nase acti ¥he {ormnef @eansale; sachetnpapek orntkerpogipnesf Thrar®T mayesepes 4502 ned t 0
test the

diluent, which may be solid, semi-solid, or liquid material which acts as a vehicle, or
can be in the form of tablets, pills powders, lozenges, elixirs, suspensions, emulsions,
15 solutions, syrups, aerosols, ointments, containing, for example, up to 10% by weight
of the active compound, soft and hard gelatin capsules, suppositories, sterile

injectable solutions and sterile packaged powders.

For oral administration, the active ingredient may be combined with an oral, and
20 non-toxic, pharmaceutically-acceptable carrier, such as, without limitation, lactose,
starch, sucrose, glucose, sodium carbonate, mannitol, sorbitol, calcium carbonate,
calcium phosphate, calcium sulfate, methyl cellulose, and the like; together with,
optionally, disintegrating agents, such as, without limitation, maize, starch, methyl
cellulose, agar bentonite, xanthan gum, alginic acid, and the like; and optionally,
25 binding agents, for example, without limitation, gelatin, acacia, natural sugars, beta-
lactose, corn sweeteners, natural and synthetic gums, acacia, tragacanth, sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like; and,
optionally, lubricating agents, for example, without limitation, magnesium stearate,
sodium stearate, stearic acid, sodium oleate, sodium benzoate, sodium acetate,

30 sodium chloride, talc, and the like.



inhibitory activity of the conmpounds of the present invention. First, 5|
of a 15 test conpound was put in the presence of 2.5% dinethyl sulfoxide
(DVBO) i nwepRrqgwl | in a U-bottonmed 96-wel |l plate (Fal con)pctheifo1Ger ol

wel I's of background (BG and total phosphorylation (TP), 5 1 of 2.5% DVBSO
was put. Reconbinant IKK-(3 (final 0.638fm ) and bi o-GST-I1xBa (1-54)
(final 0.2 M were diluted in 25 | of 2 x kinase buffer (3 (40 nM
Tris-HC1, pH 20 7.6, 40 mM MgCl12, 40 mM ( 3-gl ycerophosphate, 40 mM p-nitro-

phenyl phosp DEA, t \ whhi T,

Na3VO4, O. 2@3’?’ vy, Bbe e cafffer H 8ﬁ‘é’§3‘| %‘%?%”y“ P@ﬁ@?}@r ihichls e) xteid!

t ransf er r ed with thedin8B dieided pétateangBdientCHThel dcBae {nkr&ignt nmyAse mixefl vitixa

ki nase buffer 0 git'hogx L KK- (3 was, tran ferred,tqu%g wel l's. Then 20 gl of
25 12.5 M AFRTicsaying binding properyp insspiaple AprastoRsHnd  Getnagteditn thethppoas
added and t I B ' ' W .
t enper at ur egﬁd‘?ﬁg%%l%égggﬂaggg% Fag%a?vx};}% t eremgarl]r{adt)%tc)iﬁgw r?%gébé}égcﬁiﬁ%r? o(r)r]g 150
gl of ®6erm mbbutoh tobatiolie99 (viéightmpbrEEdE Aof thenaptivt iBSiadiefit Hhiah NNalid) novehe
handred and fifty. of the sanple weretranferr(ﬁdtoa

. gl ) . i
strept avi di FOBPAREEN o thee PRAPRNIMVERHQH: f oPitad{c) SRUM FAER'S 2578 | PSSR H

#08114E14. F\é@l | Q1 e s. After 1 hr of

i ncubat i on, nor?%g%igtr?i@i %@f&ggg?ﬁ%%h%%%%%%&%m/ EP01/ 10405 - 36
elimnated by washing the wells five times with 300 | of washing buffer
including 0.9 % Nad  and 0.1% (wv) Tween-20 wth the use of MMI6 plate
washer (Bi oTéeyle lignid Ksmulatipnginslide isysnepsions, cHrisions sEUrs pad Fﬁ¥% Theidi ti on
of 17Q4 Mgt Nz sGLntd ki atd ldd hPRoK A et pCount
aci nt (11 ati aeive et e Uil of QRbiies TP RRkEbelTAl), dceptal?

sel ect i vi t y]carriet,) subh ap sterleivaterpfterfglorgunid solvent, Or A miRbite bf bothsterilewateti ng
human Syk openreadi ng frame was cloned from total RNA of human Burkitt's

| ynphona B @@fsterilg@ganipsplventareri can Type Culture Collection), with the
use of RT-PCR nethod. The cDNA fragnent

The active ingredient can also be dissolved in a suitable organic solvent, for example,
15 aqueous propylene glycol. Other compositions can be made by dispersing the finely
divided active ingredient in aqueous starch or sodium carboxymethyl cellulose

solution or in suitable oil.

The formulation may be in unit dosage form, which is a physically discrete unit
20 containing a unit dose, suitable for administration in human or other mammals. A
unit dosage form can be a capsule or tablets, or a number of capsules or tablets. A
‘“unit dose” is a predetermined quantity of the active compound of the present
invention, calculated to produce the desired therapeutic effect, in association with
one or more excipients. The quantity of active ingredient in a unit dose may be
25 varied or adjusted from about 0.1 to about 1000 milligrams or more according to the

particular treatment involved.

Typical oral dosages of the present invention, when used for the indicated effects,
will range from about 0.01 mg /kg/day to about 100 mg/kg/day, preferably from 0.1
30 mg/kg/day to 30 mg/kg/day, and most preferably from about 0.5 mg/kg/day to about
10 mg/kg/day. In the case of parenteral administration, it has generally proven



was inserted into pAc&T (Pharm ngen, San Di ego, CA) to construct a

bacul ovirus transfer vector. Then the vector, together with the |inearized
15 bacul owig ¢g4éBacul oGol dTM Phar m ngen), was used to trgegfEei/ 16681l cells
(I'nvitrogen, San Diego, CA). Cenerated reconbi nant bacul ovirus was cl oned
and anplified in Sf21 cells. Sf21 cellg4were infected with this anplified
high titer virus to produce a 20 chineric protein of Syk kinase fused by
gl ut at hi one-S-transferase (GST). The resulting GST-Syk was purified with

the use of glsubal o‘aé‘ ﬁﬁ}hﬂﬁgﬂer c&ﬁ%ﬁéshﬁ*ﬂb ﬁ??@@f”t@éﬁb Mﬁigt%dé% I[)lilé?eg?[ﬂ#ﬁé

Sweden) accordin turer™s 1 ructi

protein was mmt)mmg/krgm@eo 1215g/k@’ﬂeyt s cSipounyds SDfheitdent Rentipmningesi ze
of a peptide Next,.a peptide fragment of 30 residues including two tyr05| ne
resi dues, meagpmsmm@amm@%@m aily flopeBiay bg aéymaste Bepti de

2%?2??&23'& nwa‘% Bl_%gegrﬁ vglﬂ 2 Hb?e Elpep de mg%hgél%‘h%&&%qeﬁ&l

PCT/ EPG1/ 10465113,03301(@6), ai[ﬂnﬁumsnﬁmmhu@is Syk tyrosine kinase activity All
reagents were diluted wth the Syk kinase assay buffer (50 mM Tris-HC1 (pH
8.0), 10 mM MyCl2, 0.1 nM Na3VQ4, 0.1% BSA, 1 m\/IDTT) First, a 5 nixture
(35 1) incl %% Il in
96-wel | pl a’t‘lgﬂs t%f ?esg‘}'ﬁ %ﬁggﬁgt‘)’%ﬁf I n“%ﬁie prﬂ)égggor@g&%# r&s%gggn&e

di met hyl sulghaxhat® c(glizl%@)gtswas added to each well. To this mxture was
added 300 MATP (10 1) to initiate the kinase reaction. The final reaction
m xture (50 |) consists of 0.65 nM GST-Syk, 3 gM AL, 30 M 10 ATP, a test
conmpound, 0.-25% and.a Syk kinase assay buffer. The m xture was
incubgtrbed f({ﬁ%fowgelpﬁ%ﬁ?l{ye aé’&ature (RT), and the reaction was

term nated by the addition of 120 gl of term nation buffer (50 nM Tris-HCl

(pH 8.0), 10 mM EDTA, 500 mM Nadl, 0.1% BSA). The m xture was transferred
to (1)  Preparation of IKK-f kinase protein. ‘

A cDNA fragment encoding human IKK-f open reading frame was generated
by PCR with the use of a pair of primers designed from the published
15 sequence (Woronicz JD et al. (1997) Science 278, 866-869). A template was
obtained from Quickclone cDNA (Clontech) using Elongase™ Amplification
kit (Life Technologies). The DNA fragments generated by PCR were gel-
purified and subcloned into pBluescript. The cDNA fragment cloned in
pBluescript was inserted into pcDNA3.1/His C Kpnl/Notl, and transferred
20 into pVL1393 Smal/Xbal (Pharmingen) to construct a baculovirus transfer
vector.  Then the vector, together with the linearized baculovirus
(BaculoGold™, Pharmingen) was used to transfect Sf21 cells (Invitrogen,
San Diego, CA). Generated recombinant baculovirus was cloned and
amplified in Sf21 cells, grown in TNM-FH insect cell medium (Life
25 Technologies, Inc.) supplemented with 10% FCS, 50 g/ml Gentamycin, 0.1%
Pluronic F-68 (Life Technologies, Inc.) as suspension culture (200 mlin 1 L
Erlenmeyer flask; 27°C; 130 rpm). Sf21 cells were infected with this
amplified virus with a multiplicity of infection of 5 following standard
protocols (Crossen R, Gruenwald S (1997) Baculovirus Expression Vector

30 System Instruction Manual, Pharmingen Corporation) and harvested 48 hrs



15 streptavidin-coated plates and incubated for 30 mn. at roomtenperature
to conbine biotin-AL to the plates. After washing the plates with

Tri s- buf f @tgad/96di ne (TBS) (50 nM Tris-HCO (pH 8.0), 138 poYi¥athe408. 7 MM
KC') containing 0.05% Tween-20 for 3 tinmes, 100 | of antibody sol ution
consisting of 50 MM Tris-HCL(pH 8.0), %38- M NaCl, 2.7 nMKCl, 1% BSA, 60
ng/ m anti-phosphot yrosi ne nonocl onal 20 anti body, 4Gl0 (Upstate

Bi ot echnol ogy), which was | abel ed with europium by Anmer sham Pharmaci a' s

kit in advance, ! i %ﬁﬁ@
m nutes. After was ﬁlﬂg%g%&&% g%%%rre% utron {(1%\ ?Ote chIﬁgﬁ%r maci a
Bi ot ech) was addqdngsacfugehephﬁstlﬂmer(elss;taggeﬂmmleﬁ);cence was rreasured by

mul ti-Iabel counter ARVO (Wallac Oy, Finland) at 340 urn for excitation and
615 25 nmfor em ssion with 400 nsec of delay and 400 nsec of w ndow. [ The

t E d t 1o TNF-a f A549 [ 1
b opar at | on G pol RS AR S TR irloR o iR e T cel | 11 ne. (ATCE
#CCL- 885) was Cprxré@ﬁoﬂ Rebt IasﬁtﬁﬁmﬁgBmédhﬁdmldE Berfee NEHEbEIRY (fsidEM

Ni kken WD 02/ 24679 PCT/ EPO1/ 10405 -38 Bionedical Institute) supplenented
with 10% FCS (G lpotein afiGSTivnth anpiamacidlrbsmues 100 5¢/ofllxBenmgdenihy controlaxid 2 mM
glutam ne (culture | u Forty .t housan 4 1 cells (80 I/well)

S baded I oreni-adyeibig, Pragdater TS COBUEIsH | 1E6 SEPEETioh MEctpr A

(Fal con #3072). E?ﬁocﬁic@&ﬁlﬂaéolﬁﬁﬁcpﬂﬁ%aﬁsﬁ)ﬁnﬁt% dufttred zﬁiﬁSIysetdnH dgtﬂ?acel I's
were adhered to the bottom of each To the each well " was a d

vehi cl e (1% DMSOGSEéxBalfusion ptateins ’Idxientﬂwtesulungrﬂﬂmﬁd?»a m‘uswﬁﬂﬁihms 5 nM
Dexanet hasone in 1% DVSO as a reference. The mixture (90 gl/well) was

i ncubakled for 1 Hwurified gndbiogingted for kingse assapg/ i TNF-a (10 [) in culture
medi um was added to the mxture to 10 obtain 100 d of reaction m xture. The
reaction m xture was cultured for 24 hrs to stinmulate the cells with 100
ng/ M TNF-a. S3§:e| | Bhe\whéRuieatth€bFIKM -Blientse addVitya stimul ati on were al so

pr epar ed. Measur enent of RANTES production
The 96-well format kinase assay of IKK-B were performed to test the

inhibitory activity of the compounds of the present invention. First, 5 pul of a
15 test compound was put in the presence of 2.5% dimethyl sulfoxide (DMSO)
in each well in a U-bottomed 96-well plate (F alcdn). For control wells of
background (BG) and total phosphorylation (TP), 5 pl of 2.5% DMSO was
put. Recombinant IKK-B (final 0.6 pg/m!) and bio-GST-IxBa (1-54) (final
0.2 uM) were diluted in 25 pl of 2 x kinase buffer f (40 mM Tris-HCI, pH
20 7.6, 40 mM MgCl,, 40 mM B-glycerophosphate, 40 mM p-nitro-
phenylphosphate, 2 mM EDTA, 40 mM creatine phosphate, 2 mM DTT, 2
mM NazVOy, 0.2 mg/ml BSA and 0.8 mM phenylmethylsulfonyl fluoride)
and transferred to the 96-well plate. Bio-GST-IxkBa (1-54) in 25 pl of 2 x
kinase buffer § without IKK-p was transferred to BG wells. Then 20 pl of
25 12.5 uM ATP, 62.5 uCi/ml [y-*P] ATP (Amersham Pharmacia Biotech) was
added and the resulting mixture was incubated for 2 hrs at room temperature.
The kinase reactions were terminated by the addition of 150 pl of termination
buffer (100 mM EDTA, 1 mg/ml BSA, 0.2 mg NaN3). One handred and fifty
ul of the sample were transferred to a streptavidin-coated, white MTP
30 (Steffens Biotechniche Analysen GmbH #08114E14.FWD) to capture the

biotinylated substrates. After 1 hr of incubation, non-bound radioactivity was



15 Then the concentrati on of RANTES rel eased fromthe cells in the
supernatants of each well was determ ned using a quantitative sandw ch
enzyme i nigRassey technique. First, 2gg/m nouse anti - hupViihiA¥¥es ( R&D
Systens, #mAb678) in PBS buffer (pH 7.4, 1001li1) was put in each well of
96-wel | NUNC fluoro plate (Nalge Nunc, -l86w York USA) (Final 20 200ng/well)
and the plate was allowed to stand for overnight at 4C to be coated by the
anti body. Each vveII of the plate was then washed with 350 | wash buffer

(0. 05% Tween- 20, +ITES.
Bl ocki ng buffer cont al ni ng‘?(%/f?’%%ﬁ%a ﬁ{sé %r&e}w%g% ”g?{f w%&n?ﬁ%%egg
(Nacal ai tesque, iA8udingre9 %MC@)andam%Qwﬁa%\amndm wikhctht aise 26 atM$VH96,

100% 500 g) were added_ (200, {l) to eac{‘)p wel | _and then the pl, ate was
al l oned to stand B@f ‘Ma%het; B°)st ABe by radioachity yvagndqteriyed &%@tttheso |

super nat ants of u roRa méﬁ 'l of
the 96-well NUN%%Htﬁ)%r %fg gtl'g W t cgrcl)éat eg%tlaagdﬁdy lg?rén na Wﬁ
RANTES § Pepr o TeclopUonat sc#@ilioh romas. used as the standard for the 30

determ nation of RANTES production (linear range between 1 and 10 ng/m).
Eu- | abel | ed nouse anti-huRANES mAb (60 ng/m: R&D Systens, WO 02/ 24679

PCT/ EPO1/ 10 o g{ﬁ?,ﬂﬁ; d by 1% BSA and 0. 05% Tween
20 was addée@%(é}gg%g %ﬁlb\%\tgpjl:%%ﬁfgprgéelac I ﬁ m xtures were incubated at
room tenperature for 4 hrs After washing with wash buffer (0.05%
Tween-20, 0,85% Nad, and 25 mM Tris/HC pH7.4, 350 |/well) for 5 timnes
with the 5 Ude of r@%ﬂ%m&m i o- Tech #MWM 96R), the enhancenent

sol uti ( DELFI pI ate
vas 1B upated 1o s fragtient é.aI[Qleh %%P%?g%n% frafiR s Bblea AR

Fl uor escent i nt ensial RN¥a»f h&mau&dlqttﬁ‘s lymmoﬁElB:béll llheBQIRaﬁliB(Eﬁﬁﬁer(cmVITy@é)
Exci tation was performed at nm and em_ssion was nmeasured at 615 nm 10

[ The measur ement @ Wﬁogeﬁ%u‘(‘f’tth e vs¢ of RbBASRemethodp<he oAk gt 4|

bl ood was inserted into pAcG2T (Pharmingen, San Diego, CA) to construct a

baculovirus transfer vector. Then the vector, together with the linearized
15 baculovirus (BaculoGoldTM, Pharmingen), was used to transfect Sf21 cells
(Invitrogen, San Diego, CA).

Generated recombinant baculovirus was cloned and amplified in Sf21 cells.
Sf21 cells were infected with this amplified high titer virus to produce a
20 chimeric protein of Syk kinase fused by glutathione-S-transferase (GST).

The resulting GST-Syk was purified with the use of glutathione column

(Amersham Pharmacia Biotech AB, Uppsala, Sweden) according to the

manufacturer’s instruction. The purity of the protein was confirmed to be
25 more than 90% by SDS-PAGE.

(2)  Synthesize of a peptide
Next, a peptide fragment of 30 residues including two tyrosine residues,
KISDFGLSKALRADENYYKAQTHGKWPVKW, was synthesized by a
30 peptide synthesizer. The N-terminal of the fragment was then biotinylated to
obtain biotinylated activation loop peptide (AL).



nmononucl ear cells (PBMO)] (1) Preparation of PBMC 15 Human PBMC were
prepared by first obtaining blood fromhealthy donors and isolating the
cell s fromghpesbloood. The isol ati on was done by Ficoll PCT/EP01/10405

gradi ent-centrifugati on nmethod using Ficoll Pacque (Pharnmacia #17-1440-
02). Wthin three hours from donation, -8Biie i sol ated PBMC was used. After
three tines washing with PBS, PBMC were resuspended with RPM 1640 20

(Ni kken Bi oMedi cal Institute) supplenented with 10% FCS (G bco), 100 U m
penicillin, 100 g/m streptonycin, and 2 mM glutam ne (culture nediun).
The cells (1 x 105 in 150 | /well) were seeded in each well of 96 well

fl at - bot t om(B) ssUkhectidsurement off Syk(tyrsekintasddjvityTo the each well was
added 20 | vehicle (1% DVSO), serial _dilutions of test co_rgﬁounds in 1% 25

lD}VSO| | or 250 nM E%lk%@W&%ﬁ@dﬂWGQW&tbmﬁsk@aﬁeeqsé%éhe@er Mg HEE (170
1 o, I
LLELr) vas, Lneubghatl 96 shvilieet, 81 i sigd ot s Noh0H DR Sphdla!) 11

m xturé. The readhixfure rciypl)rlﬁcluaﬁlg(fm ugrefdGSDSyK and<0.5 qugsdfl AL Ivedseputt lie
cells with 3 ng/m LPS. Cells with vehicle w thout LPS stinulation were

al so 30 prepar edachrielldn 6rwrlt H]ﬁfeéi dhen Aul plentost epmpeund indhearesence of
| | ected. WO 02/ 7 0 t +f
S(r)odﬁgt ?on The Tl%g)g d?:I(l)lnﬁ‘}gi EE%A%Bn@ﬁSPP]e s&ézei?dr\llgotag%@g‘gags’[g tpg%efgd usi ng

a DuoSet TM ELI SAvdgeadde@B00NIMKATP ((Bondy weitgdhe the Mrase aqotions, TUSAInal
foll owi ng the manufacturer's recommendations. First, 4 g/m_ of nouse anti 5

human TNF-a Ab i Acgstignpnpdue (540d) sousigssofn®fs inM LavF-Suki B 1Y Ak MM pl at e
(NUNC, ; veixi sor p T, 6’.ar'tgst cggqggln?& éaiéﬁ’s #@‘éﬁ?xﬂtahsgrkﬁ{ﬁ%g agéiir b?lﬁfg{ night at 4C

to be coat ed with antl washed 5
times with 350 | of wash buffer contai ning PBS, 0.05% Tween 20 ( Nakal ai
t esque) usi n'%sSera Washer (Bi o-Tech, #MM96R). To each well 10 was added

300 | of 1% HmAnxGirgyas ingsainddend dir jahroopstemyerature ARAD gand the reaction was
terminated by the addition of 120 pl of termination buffer (50 mM Tris-HC1 (pH

8.0), 10 mM EDTA, 500 mM NaCl, 0.1% BSA). The mixture was transferred to

15 streptavidin-coated plates and incubated for 30 min. at room temperature to combine
biotin-AL to the plates. Afier washing the plates with Tris-buffered saline (TBS) (50
mM Tris-HC1 (pH 8.0), 138 mM NaCl, 2.7 mM KCI) containing 0.05% Tween-20
for 3 times, 100 pl of antibody solution consisting of 50 mM Tris-HCI (pH 8.0), 138
mM NaCl, 2.7 mM KCl, 1% BSA, 60 ng/ml anti-phosphotyrosine monoclonal
20 antibody, 4G10 (Upstate Biotechnology), which was labeled with europium by
Amersham Pharmacia’s kit in advance, was added and incubated at room temperature
for 60 minutes. After washing, 100 pl of enhancement solution (Amersham
Pharmacia Biotech) was added and then time-resolved fluorescence was measured by
multi-label counter ARVO (Wallac Oy, Finland) at 340 nm for excitation and 615

25 nm for emission with 400 msec of delay and 400 msec of window.
[The measurement of RANTES production in response to TNF-a from A549 cells]
(1)  Preparation of A549 cells

30 The A549 human lung epithelium cell line (ATCC #CCL-885) was
maintained in Dulbecco’s modified Eagle’s medium (D-MEM, Nikken



I ncubation at roomtenperature, the buffer was discarded, and 50 | of
culture nediumwas added. Next, 50 | supernatant of stinulated cell
culture wooapaued (1) above was put in each well of the 9¢cwatdo1RbMEe.
Reconbi nant human TNF-a (Genzyne Techne) was used as the standard for the
15 determ nation of TNF-a production (LBRear range between 30 and 2, 000
pg/mM). The reaction m xtures were incubated for 1 hr at roomtenperature.
After 5 tines washing, 100 gl biotinylated goat anti-human TNF a anti body
(Genzynme Techne, ) 0 n

di | uent) was addgéglt%o&]igglc i F)O sﬁﬁ%&?ﬁ‘gaga\?@g l-aat%regg?n {@% e)F atu

hr. 20 After 5 thamllmsmmgg/nﬂl(b& {zltoﬂfyciﬁ'g aﬂDQaﬁMighxtﬁﬁmel(gﬁih&d medlum)
hor ser adi shper oxi dase (CGenzyne Tec 1/100 i n Reagent diluent) was added

to each well. Af thrtyzlbomand (éafcho \)\/@Bllls G0 nliwelp) vete seadednimsenst veelk pHB6  wi t h
wash buffer (350 subs our p XI dase an H202
(TMBZ per oxi dase 1%O(Str‘?nfk Sue ﬁaqioﬁ%%iﬁ;gvﬁ@ 108 &S 2HoWEd ¢ he

m xture and the %maua@oﬁ@ﬁrsaiﬂu@ﬁ%kemw%%@mleﬁd tb IREH SR OF BAcAell. THe
reaction was termnated after 10 min by addi ng 2N H2SO4. Optical density

at 450 nm was nedsaead well twashdderds €0 il vehinfed(l &% DAMBO),eswdel dihitioab of yest ens,
Mul tiscan Mul tisoft aptifjcation of TNF-a production i sanpl e
was perfornmed by CEB&’BH‘%J 1% ﬁﬂ%ﬁgc% dB&ER‘?‘E@ tg‘éf‘W@eW é{ﬁlbi’?ﬁ% Bafpl e
and the standard ﬁf\;] 4 a nt of
I'L-2 production |§1ilré ur {“1%?36@% Jlgonse %ﬁt?ﬁ%&k@ﬁfm@%gﬁ]

I L-2 production wasl mﬁﬁum & 10 ﬁ)l)kﬁtcu-ftuf‘eﬁinleﬁluﬁﬁﬁra@ adieng theTidnife T B- 152)

in 5 response to stinulation with anti-CD3/anti-CD28 anti bodi es. (D)
Preparldt i on of i mbtsih 100 edl of ractierdindsguiei r'Eh:e reagtion- I@mularwastmldtu@d f(m%

/wel'l N chi 00 S h
wel 1 of 96-vel & prarestimdpdo sl sungls 1865 qell ik VaheBidiats ot and
for 2 hrs at roowezps%mmow&eaﬁoﬁpe%%ﬁwth the

1

(2) Measurement of RANTES production
15 Then the concentration of RANTES released from the cells in the
supernatants of each well was determined using a quantitative sandwich
enzyme immunoassay technique. First, 2pg/ml mouse anti-huRANTES mAb
(R&D Systems, #mAb678) in PBS buffer (pH 7.4, 100ul) was put in each
well of 96-well NUNC fluoro plate (Nalge Nunc, New York USA) (Final
20 200ng/well) and the plate was allowed to stand for overnight at 4°C to be
coated by the antibody. Each well of the plate was then washed with 350 pl
wash buffer (0.05% Tween-20, 0.85% NaCl, and 25 mM Tris/HC1 pH7.4) for
three times. Blocking buffer containing 1% BSA (Sigma 99% pure, 100 g),
5% sucrose (Nacalai tesque, 99% pure, 500 g), and 0.02% azide (Nacalai
25 tesque, 100%, 500 g) were added (200 pul) to each well and then the plate was
allowed to stand for 4 hours to stabilize the coated antibody. Next, 50 ul
supernatants of cell culture prepared in (1) above were put in each well of the
96-well NUNC fluoro plate with coated antibody. Recombinant Human
RANTES (Pepro Tech, Inc. #300-06) was used as the standard for the
30 determination of RANTES production (linear range between 1 and 10 ng/ml).
Eu-labelled mouse anti-huRANES mAb (60 ng/ml: R&D Systems,



anti body. Each well of the plate was then washed with 250 | PBS 3 tines.
(2) Preparation of Jurkat cell culture Jurkat T cells were cultured in RPM
1640 nedi wio eppglenmented with 10% 15 heat-inactivat ed fetmdomhfioperum 2
mM L-glutamne, 100 UWm penicillin G and 100 g/m streptonycin (culture
medi um). Two hundred thousand (2x105)-86l1s (190 I/well) were seeded in
each well of 96-well U-bottom tissue culture plates (Falcon #3077). To
each well was added 10 | vehi cI e (0.2%DVsO), serial dilution of conpounds
in 0.2% DVSO, or r r 0 The

m xture (200 I|) \X#/glgAwgéqﬂat ed ggé%ﬁrg%%%r ?% B %Cgﬁ?\%aos%%‘%é?%%g@

envi ronnment . (3) agtednfGapl)an eath wed. CHid reId:tmnrmmttuesnwerexﬂambaedlat aoamed i n

presirca 11 (5 *%%p%w&m%%&s@as.@ Ao RO s 2+ ©
anti - m)usegkapparb ain anf %%J%S (%éprtgggég%lorl e%%r(%cgfﬂ%é?g@a‘%}‘é/x) 10

g/m irsculture nidisfm Malwwief )(BioFlech, HABI-DER), nihist etthendemean ebluieh| was
i ncubated for 24 hrs at 37C to stinulate 30 cells with imobilized anti-CD3

anti bodi es (400 fBELELA) #ézﬂﬂ%nﬁ,ulﬂmﬂweﬂbmglagd@m pacty weib 1 The pbe wag 2

anti bodies (1.5 j.i and.t hen to crossl rece ells with
anti- nouse kappén%’l’]i’n*e)lq 5?‘& ?8 é% (it c@ﬁ/tr?w’f?’era{'iff ﬁfétg gﬁéﬁt elba?mﬁ_
production 5 The HuResdat atémit)Twishedsarat iy B BELFEA WRibfinteh@ (Waakyct ed.
The IL-2 concentration in the supernatants was determ ned using a DuoSet TM
ELI SA Devel opnedixckation Genpsriasmed Ahdt0 mvh and emission, waggpgastustl pbél Smamt he
manufaﬁurer s recomrendations. First, 2 gg/m of nouse anti-hulL-2 Ab in
PBS bufter (100 gl) was put in each wel | of 96-well pl ate (NUNC, Maxisorp
10 TM and t[i1ge phab@ciRat 8f *I"NPE&’ piodudtichia fe§fonSY &6 MPSMrodtPefiphéral BRogoat ed

with the antibody. Each well of the pl ate was then washed 5 tinmes wth 350
gl of mononuclear cells (PBMC)]

(1)  Preparation of PBMC
15 Human PBMC were prepared by first obtaining blood from healthy donors
and isolating the cells from the blood. The isolation was done by Ficoll
gradient-centrifugation method using Ficoll Pacque (Pharmacia #17-1440-
02). Within three hours from donation, the isolated PBMC was used. After
three times washing with PBS, PBMC were resuspended with RPMI 1640
20 (Nikken BioMedical Institute) supplemented with 10% FCS (Gibco), 100
U/ml penicillin, 100 pg/ml streptomycin, and 2 mM glutamine (culture
medium). The cells (1 x 10° in 150 pl/well) were seeded in each well of 96
well flat-bottom tissue culture plate (Falcon #3072). To the each well was
added 20 pl vehicle (1% DMSO), serial dilutions of test compounds in 1%
25 DMSO, or 250 nM Dexamethasone in 1% DMSO as a reference. The
mixture (170 pl/well) was incubated for 1 hr at 37°C. After 1 hr, 20 ng/ml
LPS (30 pl) in culture medium was added to the mixture to obtain 200 pl of
reaction mixture. The reaction mixture was cultured for 7 hrs to stimulate the
cells with 3 ng/ml LPS. Cells with vehicle without LPS stimulation were also

30 prepared. The supernatants of the reaction mixture were then collected.



wash buffer containing PBS, 0.05% Tween 20 (Nakal ai tesque) using Sera
Washer (Bio-Tech, #MM96R). To each well was added 250 gl of 1% BSA
(Sigma) i woRBB46M. 05% Tween 20 (dilution buffer). After 2 pusepongodagti on at
15 roomtenperature, the buffer was discarded, and 50 gl of culture nmedium
was added. Next, 50 gl supernatant of -gpi-nul ated cell culture prepared (3)
above was put in each well of the 96-well plate with coated nobuse
anti-hullL-2 antibody. Reconbinant Human IL-2 (Genzynme Techne) was used as

the standarg, for el . | L-2 production (linear range
bet ween 200 (gb ar%g%?ﬁ%ﬁéngé; H ;.d@ﬁ%&{tlggct lon m xtures were incubated for 1
hr at room tenpefirt ANE-oAbérRentiation s (@ S0pérgatadBOwah dbtainined asiag sabbi t

anti-hullL-2 anti bodsy &fenzyne Techne, 1.25 gg/m) in dilution buffer was
added to each waPyoSehndBLARAAgvelprment &dtn(Gengyaredcetine, Minngapglis, WpAdr 5

ti hing, 1 Co q : )

(Genzyme: Techne, 13botlazdyn Mt S of ARiUHRbE, I AELPM SRGH R

After Z0 mn, eadiunyll TNPio Abhia FBSbEFUERS 00a8h Sehs It iiARECH e oFwBlf f er

(350 gl/well). Substrate and H20%¥, TMBZ peroxi dase detection kit, SUM LON
X

: ( :
#M.- 1 120T) wer e PAdtddTUNG Mpxisorp xt Lians! tha glateavagiallowed tonstendafor owemight st and
at room tenperature., The reactia s terminated after. 10 m.n b ddi ng 2N
H2S04. Optical 3t delisid §e§9aa v n}rl‘v‘?‘?rd%“‘%%‘gg‘%u?%%f%t?ﬁ qfi{e plage gres fhen

m cropl at e reader | td S0 : of i | of
| L-2 production Ivg\asé}\%@gg%e}é%gf g%ﬁ# ?%&g@ Eé}ﬁ%@cﬁ%%lé‘rﬁéﬁ 2
perfornmed by coniNakslaintesfue)pisinga$eralVisshtr @BiobRdche éMWGR). SEovpach welll t he
standard curve. [Muse LPS-induced TNF-a production] 5 Eight weeks old

BALB/ cl® emal e ni deasweddedpi0cieliof hteoBBao(Sigratp e suerest ibPBYr offer adds a

t ted . A.sol,ut.i t.ai ni 200 g/ f LPS i . 9%

created 0roun A salL 2 S0 RTA R BRSBTS e
the control — m CenedihmCwal dab&d. t NG& 290 JTIOMPNBES fdff SimiiRHe8 B chiRur th

conmpounds of the present
prepared (1) above was put in each well of the 96-well plate. Recombinant

human TNF-o (Genzyme Techne) was used as the standard for the
15 determination of TNF-o production (linear range between 30 and 2,000
pg/ml). The reaction mixtures were incubated for 1 hr at room temperature.
After 5 times washing, 100 pl biotinylated goat anti-human TNF-a antibody
(Genzyme Techne, 300 ng/ml) in 0.1% BSA, 0.05% Tween in PBS (Reagent
diluent) was added to each well, and incubated at room temperature for 1 hr.
20 After 5 times washing, 100 pl of Streptavidin-conjugated
horseradishperoxidase (Genzyme Techne, 1/100 in Reagent diluent) was
added to each well. After 20 min, each well of the plate was washed 5 times
with wash buffer (350 pl/well). The substrate of hourseradishperoxidase and
H,0; (TMBZ peroxidase detection kit, SUMILON #ML-1120T) were added
25 to the mixture and the mixture was allowed to stand at room temperature.
The reaction was terminated after 10 min by adding 2N H,SO,;. Optical
density at 450 nm was measured with the use of a microplate reader
(Labosystems, Multiscan Multisoft). Quantification of TNF-o production in
each sample was performed by comparison of optical densities between each

30 sample and the standard curve.



10 invention 30 mnutes prior to the LPS injection. Under anesthesia with
pentobarbital (80 ng/kg, i.p.), blood was collected fromthe posterior
venous cawigos2aé7ot he treated and control mce at 90 m n peIiEReT0408) ecti on
into 96-wel| plate containing 2% EDTA solution. The plasma was separ at ed
by centrifugation at 1800 rpmfor 10 m4muies at 4C and then diluted with
four times volunmes of phosphate buffer saline 15 (pH 7.4) containing 1%
bovi ne serum al bum n. TNF-a concentration in the sanple was determ ned

usi ng an ELI ' ' n i ko) T T :a | in 5
mce from eameg{rﬁgﬁ%)‘ﬁgv\&géﬁpdgl?gf rzﬁpggguégﬁgg@h% petrrge‘% Sr}?éﬁﬂ%’ |%?\° iaﬁﬁ%\ﬁia
| evel s was cetiraulativeld. The treated mice showed significant 20 decrease in
the |l evel of TNF-a as conpared to the control mce. The result indicates

t hat the compounds of the present invention can restrain LPS-induced

cytoki ne aci wi I Iqt- 14l ; Y | 549)
a%/e shown i n%g#r%?%@%gwssﬁéﬁ% Il{elgu%@§ ?h%ggrrpl I Qéﬂ%eﬁ(\?v.e #I'Eéﬁgg%)aﬁﬁ
correspdnds tegpoddve t6 stimpalatios with apii- DB ehtbrD28ahtidodibase synthesis and thus

to levels of purity of about 40 to 90% For practical reasons, the
conpounds are grouped in four classes of activity as follows: In vitro |1 C50

= A(=or <.Q.5 = QF o< : . qr:. <) 10 JIM<D 30 Cellular 1C50 = A
(=or <) 1 o eg’a%aﬁ°§)°_f5@“§)f“¥§%%bgé’f’§4679 PCT/ EP01/ 10405 - 44 The
conpounds of theFgpegatiCDIBIBJIIRR @06 hgpREVNEGER) ROLTS @l £&hil iht dooad
strong activity in other cellular activity and in vivo assays. WO 02/ 24679
PCT/ EPO1/ 10405 DaibeceXsRBSFwemrmut i essbrvell off$nvelbplatd (Falcon #3820 rndét i n

detail ;helow in t f orm of exanpl ut . they should no an e
constr &Qd as def Prﬁ?%gﬁ %oﬁtgé%ﬁg\g%%gﬁd@ r8?mttﬁré’per§1'"[5‘? géé%‘foafrzﬁy%ﬁ]??@n. In
the exanpl es bel gitibgdlyl Fab@eil bfthe\atéldfad thenfwaiRéd WitALSO LPPBSBWMEs, rel ate
to percentages by weight. Proton nuclear magnetic resonance (1H NVR)

spectra were
(2)  Preparation of Jurkat cell culture

Jurkat T cells were cultured in RPMI 1640 medium supplemented with 10%
15 heat-inactivated fetal calf serum, 2 mM L-glutamine, 100 U/ml penicillin G,
and 100 pg/ml streptomycin (culture medium). Two hundred thousand
(2x10°) cells (190 pl/well) were seeded in each well of 96-well U-bottom
tissue culture plates (Falcon #3077). To each well was added 10 ul vehicle
(0.2% DMSO), serial dilution of compounds in 0.2% DMSO, or 25 nM
20 cyclosporin A as a reference in 0.2% DMSO. The mixture (200 pl) was

incubated for one hour at 37°C in a humidified 5% COQ, environment.

(3)  Stimulation of the cell
The reaction mixture obtained in (2) (100 ul) was put in the each well of the
25 antibody-immobilized plate prepared in (1). To this well was added anti-
CD28 antibodies (Nichirei, KOLT-2, 6 pg/ml in cell culture medium, 50
pl/well) and 2.5 pg/ml goat anti-mouse kappa chain antibodies (Bethyl
Laboratories, (Cat#A90-119A) 10 pg/ml in culture medium, 50 pl/well). The
reaction mixture in each well was incubated for 24 hrs at 37°C to stimulate

30 cells with immobilized anti-CD3 antibodies (400 ng/well) and anti-CD28



recorded at either 300 or 500 MHz by Bruker DRX-300 10 500 Bruker
U traShi el dTM and chemi cal shifts are reported in parts per mllion

rel ative o g2@2uémnet hyl silane (TMS). Mass spectra were obtpupna®didéiosd
el ectrospray (ES) ionization techniques (mcromass PlatformLC). 15

[Starting conpound 1A] YOOHCH3 O ~ 2+ % CH3 i ( AO (Starting conpound
1A) A mxture of 2'-hydroxyacetophenone (68.1 g, 0.500 nol), benzyl brom de
(94.1 g, 20 0.550 nol) and K2C03 (103 g, 0.750 nmol) in acetone (1.0 L) was

heat ed at. 1 ef | e, o @ P sSLhf] A9 1891 RS BHEH MBI VARE coff VF 200! e

to roomtenperature was concentr uced preéssure.

The residue was didousekhpph chain watitridiesqR8 @itiacted with ethyl acetate. The
separated organi c phase was washed wth brine, dried over MgpSO4, filtered
and concentr at ed under reduced pressure. The 25 crude product was purified

by distill at nyI Pfgg%aéﬁ%cbﬁ_@rp%@& ?et o give 1-[2-

(benzyl oxy)p none as a co ss oil. (100 g, yield; 88% WO

02/ 24679 PCT/ EPO1TRO4Upernatdfts df IharreadtioncamigrorendrertBiher acollested.ut The ID2 2'
hydr oxyacet ophenone (6.79 g, 30 nml) in ether (200 n) was _adgded a
sol ution of brom wceaﬁﬁwngn@qswa;mtﬁ“@ﬁwéwnpmdwylg %ﬂueﬁeboel%lsé\u rred

5 at roomtenpera %HS r W 100
m.), and then vvasPlé{’av\f) @Ent %l{lrr(gﬁe aqlurggglfl% ﬁ@gi(l%oﬁ)) f{)ﬁ]oﬁ ’\%g I;[hqf)ri ne
(100 L), succesfiavefaytureiaecomméniatony. JRiRit2 patdeesuse antdHull-2 rANNER SA4,
filtered and concentrated under reduced pressure. The resi due was washed

with ether and heRBRduffsrl044d) was put inreackimieB of Jacres!] pleteu@BING, Maxisew t o

give 1_1(13 2- (benzyl m)ygndptgg ?)%.ltJ ‘_vgs_ allowed to stand for overnight at 4°C to be coated with
the antibody. Each well of the plate was then washed 5 times with 350 pl of

wash buffer containing PBS, 0.05% Tween 20 (Nakalai tesque) using Sera

Washer (Bio-Tech, #MW-96R). To each well was added 250 pl of 1% BSA

(Sigma) in PBS, 0.05% Tween 20 (dilution buffer). After 2 hrs incubation at

15 room temperature, the buffer was discarded, and 50 pl of culture medium was
added. Next, 50 pl supernatant of stimulated cell culture prepared (3) above

was put in each well of the 96-well plate with coated mouse anti-hulL-2

antibody. Recombinant Human IL-2 (Genzyme Techne) was used as the

standard for the determination of IL-2 production (linear range between 200

20 and 5,400 pg/ml). The reaction mixtures were incubated for 1 hr at room
temperature. After 5 times washing, 100 ul biotinylated rabbit anti-hull.-2

antibody (Genzyme Techne, 1.25 pg/ml) in dilution buffer was added to each

well, and incubated at room temperature for 1 hr. After 5 times washing, 100

ul of Streptavidin-conjugated horseradishperoxidase (Genzyme Techne,

25 1/1000 in dilution buffer) was added to each well. After 20 min, each well of
the plate was washed 5 times with wash buffer (350 pl/well). Substrate and

H,0, (TMBZ peroxidase detection kit, SUMILON #ML-1120T) were added

to the mixture and the mixture was allowed to stand at room temperature.

The reaction was terminated after 10 min by adding 2N H>SO4.  Optical

30 density at 450 nm was measured with the use of a microplate reader

(Labosystems, Multiscan Multisoft). Quantification of IL-2 production in



10 br onpet hanone. (8.42 g, yield; 929 0 0 0 0O Br -~ 1 F (Starting
conpound 1B) 15 To a solution of 1-[2-(benzyl oxy) phenyl]-2-bronoet hanone
(2.59 g, ®c2mawle) and pyridine (1.37 nL, 17 mmol) i n THevasPoadeles

t et rabut yl ammoni um hydrogen difluoride (4.78 g, 17 nmol ). The reaction

m xture was stirred under reflux for 22-4%hs. The m xture was diluted with
ether (250 nlL), then washed with 1N aqueous hydrochloric acid (100 nL) and
brine (100 nmL), successively. The organi c phase 20 was dried over Na2SO4,
filtered and conc ool S
purified by col unﬁgﬁ}hﬁhﬁgﬁgggg& c{/rﬁ'%g [ OH{é)gﬁ§ée}{gf -e[{%glngé Hﬁf/P ace{t.]!gteﬁ,va
4:1) to give 1-[2sdrhpleand theyiqndardydulve?2- f | uor oet hanone (688 ng, yield; 33%.
WO 02/ 24679 PCT/ EPO1/ 10405 -47- [Starting conpound 1C] NO2 N2 OHO\ + O
O Br (Starting corrpound 1C) To a stirred solution of

2' - hydr oxyac p?lQF mmol) in 5 acetonitrile (200 nL)
was added po aSSI um car‘%‘o nat'e %p%%&%ﬂ% 086 mmol ). The m xture was
stirredsat 50 C for 30 min. 4-Ntrobenzyl brom de (8.727 g, 40.396 mol)

was added to_the m xture, and the stirring was continued at 50 C for 12
hrs. Potass E@ghtmeb@ﬁhltléA%B/%@ma& mgzebwge PhasEd inin dwa-grounsodeptyal geumi de

(0.793 g, wer e added, t.o th the r ture
Cos oti Pt ea” b 2o TeRlgl BBRS. 3% Ronlige; i a0 Gtmaie, BE RS % |

reaction m X‘p ﬁomgﬁap&w&t é(ﬁhﬁﬂteréﬂ‘ﬂﬂntfa’ﬁéﬂ&ﬁ@hl pr*?%ﬁ%tﬁ)@ﬂ% gie! déh&gl with
ethyl acetate.” The organic phase was Wwashed with water, dried over Na2SO4,

filtered, anthiconikceindbeticatdhgrone seke firsyjinjected ip with compounds of the present

10 invention 30 minutes prior to the LPS injection. Under anesthesia with pentobarbital

(80 mg/kg, i.p.), blood was collected from the posterior venous cavity of the treated
and control mice at 90 min post-LPS injection into 96-well plate containing 2%
EDTA solution. The plasma was separated by centrifugation at 1800 rpm for 10
minutes at 4°C and then diluted with four times volumes of phosphate buffer saline
15 (pH 7.4) containing 1% bovine serum albumin. TNF-o concentration in the sample

was determined using an ELISA kit (Pharmingen, San Diego, CA.)

The mean TNF-a level in 5 mice from each group was determined and the percent
reduction in TNF-o levels was calculated. The treated mice showed significant
20 decrease in the level of TNF-a as compared to the control mice. The result indicates
that the compounds of the present invention can restrain LPS-induced cytokine

activity.

Results in vitro test and Cellular assay result (A549) are shown in Examples and
25 tables of the Examples below. The data corresponds to the compounds as yielded by
solid phase synthesis and thus to levels of purity of about 40 to 90%. For practical

reasons, the compounds are grouped in four classes of activity as follows:

In vitro ICsp=A (= or<) 0.5pM <B (or<)2 ypM<C (=or<) 10 ytM <D
30 Cellular ICsp=A (=or<) 1luM<B (=or<) 10 yM < C



resi due was washed with hexane to give
1-{2-[(4-nitrobenzyl ) oxy] phenyl } et hanoneas a white solid. (8.900 g, yield,
89% 15 [Woaniuem conmpound 1D] In a sane manner as the netprqdedod/1pfo€par e
starting conmpound 1A, except that benzyl brom de was replaced with

met hoxybenzyl chl ori de, net hoxybenzyl - 2044acet ophenone was prepared. OCH3 O
Ol \ CH3 (Starting conpound 1D) WO 02/ 24679 PCT/ EPO1/10405 -48- [Starting
compound 1ff GHO0O 00O CH3 + 1 \ Br -~ 1 \ CH3 COHO Il \ (Starting
conmpound 1E) 5 A suspension of (2',6'-dihydroxy)acetophenone (25.0 g, 164
mol ), benzyl bromde (40 ni, 337 nmmol), potassium carbonate (136 g, 986
mol ) and scTheicompstinde of (& regent Ibvention hlsb shewadxoeltent S6l6ctivily ariSstinigr r ed

at reflux overnight. The nixture was concentrated under reduced pressure,
and di | ut ed 3GtVHY & pther eellalas pelivitygmd i yive@ss®ys wat er (250 ni). The
separ at ed agueous phase was extracted with ethyl acetate (200 nL x 2). The
conbi ned organi ¢ phase was washed with brine (100 nL), dried over Na2SO4,
filtered and concentrated under reduced pressure. The residue was
triturated with hexane, collected by filtration, washed with hexane and
dried under reduced pressure to give 1-[2, 6-bis(benzyl oxy) phenyl ] et hanone
(24.9 g, yield; 46%. 15



[Starting conpound 1F] A suspension of 3-hydroxypicolinonitrile (3.00 g,
25.0 mml ), which was prepared according to "Synthesis" 316 (1983) and "
J. Og. Gwu24¢B8 1375 (1983), potassium 20 carbonate (5.p60/18013803 nmol)
and benzyl bromide (5.10 g, 29.8 mmol) in acetone (150 nL) was stirred at
roomtenperature for 20 hrs. The reacti-ag.-.m xture was filtrated and the
filtrate was evaporated. The residue was purified by colum chronmat ography
on silica gel (ethyl acetate/n-hexane = 1/3 to 1/2) followed by

recrystal | i zggi f QM ethyl acetate/n-hexane = 1/4 to give
3- benzyl oxy trile 25 as a colorless solid (4.354 g, yield; 83%.
WD 02/ 24679 PCT/ EP0O1/ 10405 -49- |, + MeMgBr 0 ON OO M 1 N1 e N

(Starting conpound 1F) To a cold (0 ©) solution of
3- benzy| oxyplecopresfahtventien will bodescribad i datgibbgloin tise fosmyreftprampless bt (100

m.) was add h n ra uran
(150 ni, 132&%8@@& %gg)%vx‘i}ai)snss ‘?%r ?SZS&SM%Q@ ?‘6‘3 36“‘#7.%%%‘%‘%3&"@% t hen
at roorﬁtengﬁe@huﬁﬁeﬁtﬁmA hrs. The reaction m xture was poured into water

(2000 nmL) and acidified with 10% sulfuric acid (500 nm.). After being
stirred for 30 mn, the reaction m'xture was poured into saturate aqueous

phase was welh >t 8o A ARG D o, o B THA  co
The residue pacenpiges by arkigh. @edtuﬁrnud@é}rrﬁ@feﬁgmaﬂm&mﬁlm sp&dira(wéBY !

acetate/ n-hexane = 1/3) to give 1-(2-benzyl R% henyl ) - et hanone as a
col orl ess 0|ﬂe°‘{rﬂed1§$%the§/3®<2!5092»%121)!@1’[1@&} 38 corrpound 1G To a stirred

sol utlﬁ of 1-(2,6-di hydroxyphenyl)et hanone (50.0 g, 328 mml) in acetone
(1000 ) was added potassium carbonate (227 g, 20 1643 mmol ) and

(br omonet hyl jooyBhiker QReihi¢ldBML ad ciBdicalebifls arbhRpited W Parts per million

relative to tetramethylsilane (TMS). Mass spectra were obtained using electrospray

(ES) ionization techniques (micromass Platform LC).

15 [Starting compound 1A]

O  CH,

0
©/g (Starting compound 1A)

A mixture of 2-hydroxyacetophenone (68.1 g, 0.500 mol), benzylbromide (94.1 g,
20 0.550 mol) and K,CO; (103 g, 0.750 mol) in acetone (1.0 L) was heated at reflux,

OH CHj (P
@° g

and the stirring was continued overnight. After cooled to room temperature, the
mixture was concentrated under reduced pressure. The residue was diluted with
water, and extracted with ethyl acetate. The separated organic phase was washed
with brine, dried over MgSOs, filtered and concentrated under reduced pressure. The
25 crude product was purified by distillation under reduced pressure to give 1-[2-

(benzyloxy)phenyl]ethanone as a colorless oil. (100 g, yield; 88%)



was stirred at 50 C for 2 days. The reaction mxture was filtrated on
Celite(r), and then the filtrate was concentrated under reduced pressure.
The resi dugoy@ie®i | uted wth water and extracted with ethpdryEweuaie. The
separated organi c phase was washed wth water and brine, dried over MgSH,
filtered and concentrated under reduced-26-pressure. The residue was
suspended i n hexane. Then the suspension was stirred at 80 C for 30 mn.
The solution was filtered and the filtrate was allowed to cool to room

tenperature. dheshes b2 jte solid was collected by filtration, washed
with WD 02/ 2 %7?1%%%1%8&!)5 -50 hexane, and dried under reduced
pressure to give 1-{2-[(cycl opropyl net hyl )oxy] -6- hydroxyphenyl} ethanone

as a pale yellowsolid (56.3 g, yield, 83%. TQO TOOI/ \ OH Ql-1
(Starting cordotRiut of 3 hb@f%ygts?tmﬂ@a%%@?ﬂ &r{:‘%mmo?) in ether (200 mL) was

1-{2- I ] = 0= l; I
" acet one ( 1008V IS SRR ROV ENARY i HEDPTIRD, Wity Belle sy ™)
4- met ho$y benzy koo tempeadstutedfdr 30rthin, FOmintwie)wasndiluted wathudtidr- (160mmi), und
iodide (20.2 g, 54.6 mpl ). The m xture was stirred at_ reflux overnight. 10
éﬂlgd on

The reacti on thgvashed with satysisd pqusowsolrHED: (&mldnng, with tamer(1DQ

Celite(r), 3 t I ; PO o requ ure.
The residue %/g%eg%ﬁlﬂt 2@1 {Mb(%rhﬁ%(?eor anﬁﬁg%.ep‘g%s?gﬁgdvm%? %reg\{ah%@,ﬁ‘é{ ‘g[{ gﬁéThe

separ at ed or gan¢entrpied sadsvasduced prssshired The fesidue wad washedowith eliaSad héxiahé er ed
and concentrated under reduced  pressure. Then the resulting white solid

was recryst alSpeceesively.cidednedgder sedueed: pressurs, to give  I-k2-@ensroxsiahsad i t h

et hanolyy and i Meal . sure to give 1-{2-
(cycl or}PopyI r?gtgrh%%%{ﬁgg[(?é@%?%g%%gazyl ) oxy] phenyl} ethanone as a white
solid (79.2 g, yield; 89%. [Starting conpound 1H]

0 (o] O (0]

(Starting compound 1B)

15 To a solution of 1-[2-(benzyloxy) phenyl]-2-bromoethanone (2.59 g, 8.5 mmol) and
pyridine (1.37 mL, 17 mmol) in THF was added tetrabutylammonium hydrogen
difluoride (4.78 g, 17 mmol). The reaction mixture was stirred under reflux for 22
hrs. The mixture was diluted with ether (250 mL), then washed with 1N aqueous
hydrochloric acid (100 mL) and brine (100 mL), successively. The organic phase

20 was dried over Na SOy, filtered and concentrated under reduced pressure. The crude
product was purified by column chromatography on silica gel (hexane/ethyl acetate,

4:1) to give 1-[2-(benzyloxy)phenyl]-2-fluoroethanone (688 mg, yield; 33%).



20 NOz NOZ 0----" N2 O 11 V 0Y)" H OH OTo a stirred solution of
5-nitro-4H 1, 3-benzodi oxine (10.0 g, 55.203 mmol) in carbon tetrachloride
(70 mL) waioep2adét®d N- br omosucci ni m de (10.808 g, 60. 723 mminemndode®

02/ 24679 PCT/ EPO1/ 10405 -51 2, 2'-azobisisobutyronitrile (0.906 g, 5.520
mmol ). The m xture was stirred at 100 C4Teor 2 hrs. After cooled to room
tenperature, a solution of sodiumethoxide (4.884 g, 71.764 mmol) in

et hanol (70 nL) was added to the m xture, and the stirring was continued
at roomtenp The reaction was quenched with water 5 and
extracted w ﬁﬁgﬁ§f$§@g€%‘?g.@] The organi ¢ phase was washed with brine,
dried over magnesiumsulfate, filtere#§i®and concentrated under reduced
pressure. The residue was puid,fied by~gol um chromatography on silica gel

(hexane / ethyl aceiate = 9/)

4- et hoxy-5-ni tro- 41,8 ben} Se ag a pale yellow oil (10.8 g, vyield;
87% . 10 To a sti @. sol Ut i~ez xy-$-ni tro-4H 1, 3- benzodi oxi ne
(5.80 g, 25.755 D in et noI (15 d THE (10 nL) was added 4N HC
in 1, 4-dioxane (20 nL). THie m'xture stirred at 60 C for 6 hrs and 90
Cfor 6 hrs. After cooled to room turgtartiﬁ?cbﬁa@gﬁmpm)m xture was
diluted with water and extracted vmth et hyl acefate. The organi c phase

was dried over nagnesiumsulfate, filtered and concentrated under reduced

pressure. The, residue was..pur (= chr a n_silica gel

(hexane / etHyl @ aﬁtﬂ,’f% 301%“571 15’{ tzo%é'%éy%’eﬁ)g’g? Mq)tggr gée%%glrﬁlgﬁ d¥ as a

pal e yekl ow @tdtotiftilé FEOM®mLY ivkds hddétipdthssium E&Boﬁtm@g, 55.086 mmol). The
mixture was stirred at 50 °C for 30 min. 4-Nitrobenzyl bromide (8.727 g, 40.396

mmol) was added to the mixture, and the stirring was continued at 50 °C for 12 hrs.
Potassium carbonate (0.508 g, 3.672 mmol) and 4-nitrobenzyl bromide (0.793 g,
3.672 mmol) were added to the mixture and the resulting mixture was stirred at 50 °C

10 for 12 hrs. After cooled to room temperature, the reaction mixture was concentrated
under reduced pressure and diluted with ethyl acetate. The organic phase was
washed with water, dried over Nay,SQy, filtered, and concentrated. The resulting
residue was washed with hexane to give 1-{2-[(4-nitrobenzyl)oxy]phenyl}ethanoneas
a white solid. (8.900 g, yield; 89%)

15
[Starting compound 1D]
In a same manner as the method to prepare starting compound 1A, except that
benzylbromide was replaced with methoxybenzylchloride, methoxybenzyl-
20 acetophenone was prepared.

OCHj

o O

(Starting compound 1D)



20 OH OH To a stirred solution of 2-hydroxy-6-nitrobenzal dehyde (4.5 g,

26. 926 nmmol ) was added dropw se trinethylal umnum (2Min toluene, 27 nlL)
under an @igRR4edt NOSphere. The m xture was stirred at rogoEwpasmsure for
1 hr. The reaction 25 mixture was poured into a cold (0 C) aqueous IN
hydrochl oric acid and extracted with et-l#gl- acetate. The organi c phase was
washed with brine and dried over Na2SO4, filtered and concentrated. The
resi due was purified by colum chronat ography on silica gel (hexane /

et hyl acet at Q5.8 i 2- (1- hydroxyet hyl )-3-ni trophenol as an orange
oi |l (4.660 gl‘,suilrite ?"n@&?h\ﬁ% 02/ 24679 PCT/ EPO1/ 10405 -52 NOCH NOOH C1
(50 (t'"CkH O c To a stirred solution of 2-(1-hydroxyethyl)-3-nitrophenol
(0.300 g, 1.638 nmol) in 5 acetone (5 nL) was added potassi um carbonat e
(0.25 g, 1.802 mol ). The m xture was stirred a om tenperature for 15
m n, and 4-net hoxybenzyl chloride (0.22 m., 1.6 | ) was added to the
m xture. The m xture was stirred at roomtenperatufe for 2 hrs and at 60 C
for 3 hrs. The reactiongyas, quenched wi th saturatetg@queous anmmoni um
chloride solution and e)ftrdcted with ethyl acetate. IThejlorgani c phase 10
was dried over Na2SO4, exced an cemt rated. restfdue was purified
by colum chromat ogr on silic | (hexane / &ibx oacetate = 4/ 1). The
purified conpound was wasH&d with dii sopropyl ether tojgive
1-{2-[ (4- nmet hoxybenzyl ) oxy] - 6-nitrophenyl} ethanol as a~ywhiki{e solid (0.201
g, yield: 41 %. NOZ OHN®R2 OI\ I\ 0o 1511 To a co(O O, stirred
solution of 1-{2-[(4-nethoxybenzyl)oxy]-6-nitro- phenyl} et’hanol (0.20 g,
0.659 mmol ) in dichl oronet hane(St2finglpmpeuiRl Brided

5

A suspension of (2°,6’-dihydroxy)acetophenone (25.0 g, 164 mmol), benzyl bromide
(40 mL, 337 mmol), potassium carbonate (136 g, 986 mmol) and sodium iodide
(2.5 g, 16 mmol) in acetone (500 mL) was stirred at reflux overnight. The mixture
was concentrated under reduced pressure, and diluted with ethyl acetate (500 mL)
10 and water (250 mL). The separated aqueous phase was extracted with ethyl acetate
(200 mL x 2). The combined organic phase was washed with brine (100 mL), dried
over Na;SQg, filtered and concentrated under reduced pressure. The residue was
triturated with hexane, collected by filtration, washed with hexane and dried under
reduced pressure to give 1-[2,6-bis(benzyloxy)phenyl]ethanone (24.9 g, yield; 46%).
15
[Starting compound 1F]

A suspension of 3-hydroxypicolinonitrile (3.00 g, 25.0 mmol), which was prepared
according to “Synthesis” 316 (1983) and “ J. Org. Chem.” 48 1375 (1983), potassium
20 carbonate (5.40 g, 39.1 mmol) and benzyl bromide (5.10 g, 29.8 mmol) in acetone
(150 mL) was stirred at room temperature for 20 hrs. The reaction mixture was
filtrated and the filtrate was evaporated. The residue was purified by column
chromatography on silica gel (ethyl acetate/n-hexane = 1/3 to 1/2) followed by
recrystallization from ethyl acetate/n-hexane = 1/4 to give 3-benzyloxypicolinonitrile

25 as a colorless solid (4.354 g, yield; 83%).



nol ecul ar sieves 4A (1 g), N-nethyl norpholine N-oxide (0.15 g, 1.319 mol)
and 20 tetra-n-propyl anmoni um perrut henate (0.01 g). The m xture was
stirred alvg@oasret enperature for 12 hrs. The reacti on m Xtpgeepyagodos! t er ed
on Celite(r), and the filtrate was diluted with ethyl acetate. The organic
phase was washed with saturated aqueoug9anmoni um chloride solution and
dried over Na2SO4, filtered and WO 02/24679 PCT/ EPO1/ 10405 -53
concentrated under reduced pressure to give 1-{2-[(4-nmethoxybenzyl) oxy]-6-
ni trophenyl} ethanone as a white solid (0.159 g, yield; 80%. The residue
was used for the next step without further purification. NO O NHZ O 601-/
Ol / O51 1 (St I ng conpound 1H) To I rred suspension of

1-{2-[ (4- met hoxy yl ) oxy] - 6- ni t rophenyl } anone (0.50 g, 1.659 mmol) in
et hanol was added sol uti on ofyegprmoniwm chforide (0.10 g, 1.825 mmol) in
water (5 nmL) follo by iron powder (0.75 Phe m xture was 10 stirred

at 100 C for 1 hr. e action mxture was fij !l tlitated on Celite(r). The
filtrate was diIu|eH“vvith ethyl acetate an sh¥d with water. The

separated organic psaSe was washed with briweYand (@tdrtiss compoubd 28B4,
filtrated and concentrated under reduced pressure to give
1-{2-am no- 6- [(4 rret hoxybenzyl ) oxy] phenyl } et hanone as a vyellow solid

(0,730 9. 211} Lol A et il 50, MRS, (15
NO F® 20 tE@a}ﬁydﬁdfufbn((QO@)nLﬁ)Qi'astad@éd drbpwist IOLQZMnﬁetﬂimdn@nyh&mzlﬁomand
(5.00°0. 32 tgt%e?hyrggooflul)'an (150 mL, 138 mmol). The mixture was stirred at 0 °C for 30 minutes
and then at room temperature for 4 hrs. The reaction mixture was poured into water
(2000 mL) and acidified with 10% sulfuric acid (500 mL). After being stirred for 30
min, the reaction mixture was poured into saturate aqueous NaHCO3 solution slowly
10 and extracted with ethyl acetate. The organic phase was washed with brine, dried
over NaySQ,, filtrated, and evaporated. The residue was purified by column

chromatography on silica gel (ethyl acetate/n-hexane = 1/3) to give 1-(2-benzyloxy-
phenyl)-ethanone as a colorless oil (2.49 g, yield; 92%).

15 [Starting compound 1G]
To a stirred solution of 1-(2,6-dihydroxyphenyl)ethanone

(50.0 g, 328 mmol) in acetone (1000 mL) was added potassium carbonate (227 g,
20 1643 mmol) and (bromomethyl)cyclopropane (35.1 mL, 361 mmol). The mixture
was stirred at 50 °C for 2 days. The reaction mixture was filtrated on Celite®, and
then the filtrate was concentrated under reduced pressure. The residue was diluted
with water and extracted with ethyl acetate. The separated organic phase was washed
with water and brine, dried over MgSQ,, filtered and concentrated under reduced
25 pressure. The residue was suspended in hexane. Then the suspension was stirred at
80 °C for 30 min. The solution was filtered and the filtrate was allowed to cool to

room temperature. The resulting white solid was collected by filtration, washed with



in dinethyl formam de (200 nlL) were added N, O di net hyl hydr oxyl am ne hydr o-
chloride (6.25 g, 64.057 mol),

1- et hyl - 3wio3naisémt hyl am nopropyl ) car bodi i m de WO 02/ 24679 peGI¥ioi@d403 0405
-54 hydrochloride (9.82 g, 48.043 nmol), 1-hydroxybenzotriazole (5.19 g,
38.435 mml), and triethylamne (8.93-0,- 64. 057 mml ). The m xture was
stirred at room tenperature for 15 hrs. The reaction m xture was extracted
with ethyl acetate and water. The separated organi c phase was washed with

brine, drie A HicRd prbs@iélyF B §DI AL @ﬁfn g
pressure. Tﬂle&?%ééﬁﬁl ngQ&’rugg? &Jﬁe vva? |Eg)urb|SI g { gfar#ﬁ Eggogr aphy on
silica gel (Ilstdaytyphemtlp¢tharionhexapale yelIdvl);olidJ(S(;ﬁ/g yaeld; 83%).

fl uor o- 6- hydr oxy- N- net hoxy- N- met hyl benzam de as an orange solid (4.320 g,

yield; 68%. 10 To a stirred solution of

2-fl uor o- 6- hydr oxy- N- met hoxy- &net hyl benzam de (4.320 g, 21.689 mmol) in
acetone (50 nL) were added 4-nget hoxy benzylchloride (3.74 g, 23.858 mmol),
potassiun1caﬁEZ:ate (4.50 g, 3 o53 mol ), and potassium iodide (360 ng,
2.169 mol ). [TThe mixture was stirrgd at reflux for 15 hrs. After cooled to
room t enper at , dhe reaction e was filtered, and the filtrate was
15 concentrat ed upgder reduced sure. The residue was extracted with

et hyl acet ated wat er. The sepaPat ed organi c phase was washed with
brine, dried ovEr~gp2S, filter eé\@concentrat ed under reduced
pressure. The resulting residue was fied by colum chromatography on
silica gel (hexane / ethyl acetate = 27 1f° t (Stgitmg cempound 1G)

fl uoro-g\l- met hoxy- 6- [ (4- met hoxybenzyl ) oxy] - N- net hyl benzam de as a pale
yellow=20 oil (6.926 g, yield; quant.). \l o~ \l ONy NoFO1FO

1 Fuor oo\ ey Aoy 8- PRy O T ACRI RIS E) S toydromyphenyl, elhanopeq g
21.70 nmol ) (56.3t g,t Z'Iéhmimcd) i acetqre0(1600 nﬂaswadatkbdlmtasmmwrbmés&&gn
wee st rred LIOA BT HORCBORRETArlarideo G b r 9B ep et thabust " ©
ammonium 1od1de (20.2 g, 54.6 mmol). The mixture was stirred at reflux overnight.
10 The reaction mixture was allowed to cool to room temperature, filtered on Celite®,
and then the filtrate was concentrated under reduced pressure. The residue was
diluted with water and extracted with ethyl acetate. The separated organic phase was
washed with brine, dried over MgSQ,, filtered and concentrated under reduced
pressure. Then the resulting white solid was recrystallized from ethanol, collected by
15 filtration, washed with ethanol, and dried under reduced pressure to give 1-{2-
(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy] phenyl}ethanone as a white solid
(79.2 g, yield; 89%).

[Starting compound 1H]
20
NO, NO, o/\ NO, O
y — oy — QL

To a stirred solution of 5-nitro-4H-1,3-benzodioxine (10.0 g, 55.203 mmol) in carbon
tetrachloride (70 mL) were added N-bromosuccinimide (10.808 g, 60.723 mmol) and



WO 02/ 24679 PCT/ EPO1/ 10405 -55 the reaction m xture was quenched with
saturated aqueous NaHCO3 solution, and extracted with ethyl acetate. The
separ at edw@y @@a6® phase was washed with water and brine, pdrEd19yeE
Na2SO4, filtered, and concentrated under reduced pressure. The resulting
residue was purified by colum chronmat ogriaphy on silica gel (hexane : 5
ethyl acetate, 3/1) to give

1-{2-fl uoro 6- [ (4- met hoxybenzyl ) oxy] phenyl } et hanone as a pale yellow solid

(1.21 g, %@5 u MVe 110 s
COzZMe s ~\- %%—1 %Q)%Qsistohr n%x (ﬁgg@%’ %diﬂcl)xy- th| opﬁ%\tg{:eaﬁg%%{gflegw 00
g, 31.61 mMolQ0 °C feerzlits. bAfien ctoldd3o fborltempdratute, EdlntioradtsodRal) 3tho4id81 g,
34.77 g) in acetone was stirred at reflux for 1.5 hrs., After

cool ed Lo 1 dariee é%éﬁmo?)@m@thmmmwam@dqq ‘bt miticanend he sk at e
vas COnCent r L e of AOHCERBERRS I TNl RALANE vl TRl bkt

col um chr onat ography on s éexane: 9/ 1)
to gives et hyid eacu(abedzwimmm acettzhe omher&gaitﬁé)phadea«ws washd poitie biiee, | diadoi |
(7.91 g, yield: quant.). 20 To _a solution of nethyl

3- (benzyl oxyquep MENSHNEH sulateofiljerad @nd woasergratesilu@ciermeéuqed prasspEoHThg2 i)

on) T (15 ey S B BT e LS 0 =0

resi due was =€|I9Vl)ttedgl\vnbtmetha;t}e&mtv@&HEEB-%ﬁzbdﬁkh@ as 4 fpaleswwvabﬂctlaaugeous
phase was acidified with 5N HCI. The precipitated solid was coll ected by

filtration, Yeldn€@e»5 with hexane, and dried under reduced pressure at 60 C
to gi VFOB (benzyl oxy)-2- thiophenecarboxylic acid as a yellow solid (6.76
g, yield; 91%. WO 02/ 24679 PCT/EPO1/ 10405 -56 O

To a stirred solution of 4-ethoxy-5-nitro-4H-1,3-benzodioxine (5.80 g, 25.755 mmol)
in ethanol (15 mL) and THF (10 mL) was added 4N HCI in 1, 4-dioxane (20 mL).
The mixture was stirred at 60 °C for 6 hrs and 90 °C for 6 hrs. After cooled to room

temperature, the reaction mixture was diluted with water and extracted with ethyl

15 acetate. The organic phase was dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (hexane / ethyl acetate = 9/1) to give 2-hydroxy-6-
nitrobenzaldehyde as a pale yellow oil (4.450 g, yield; quant.).

NO, O NO, QH

2
o — QL
OH OH

20
To a stirred solution of 2-hydroxy-6-nitrobenzaldehyde (4.5 g, 26.926 mmol) was
added dropwise trimethylaluminum (2M in toluene, 27 mL) under an argon
atmosphere. The mixture was stirred at room temperature for 1 hr. The reaction
25 mixture was poured into a cold (0 °C) aqueous 1N hydrochloric acid and extracted

with ethyl acetate. The organic phase was washed with brine and dried over Na;SOy,
filtered and concentrated. The residue was purified by column chromatography on
silica gel (hexane / ethyl acetate = 9/1) to give 2-(1-hydroxyethyl)-3-nitrophenol as
an orange oil (4.660 g, yield; 95%).



o-~/\o / SCO¥H/NOWw To a solution of

3- (benzyl oxy) - 2-t hi ophenecar boxylic acid (3.00 g, 12.81 nmmol) in CH2Cl2
(30 mL) waioep2adeted oxalyl chloride (1.34 ni, 15.4 mol) ampd1iaNo1(60d5 5
m.). The m xture was stirred at roomtenperature for 1 hr, and concentrated
under reduced pressure. The residue was$2di ssolved in ethyl acetate (10
m.). Then the solution was added to a m xture of N, O di nethyl hydr oxyam ne
hydrochl oride (1.50 g, 15.37 mmol) and K2C03 (3.54 g, 25.62 mmol) in ethyl
acetate (30 nL) and water (30 nmL) at O C. The m xture was vi gorously
stirred at 0 Cfor 0.5 hrs, and at room 10 tenperature for 1.5 hrs. The
organi ¢ phase was separated, washed with 1 N HO, &8 @ated NaHCO3, and
brine, dried over Na2SO4, filteregg, and evaporated resi due was
purified by colum chrof¥ aphyl on_silica gel (n ane/ ethyl acetate =
2/1) to give 3-(benzyl mgt ho met hyl - 2-t hi Oph@&necar boxam de as a
pale yellow solid (3.4 , yield; o 1500 - CS ~\ / N=OVve
(Starting conmpound 1J) To &Hcold (0 C polution of

3- (benzyl oxy) - N- net hoxy- N- et hyl - 2-t hi ophene- carboxam de™~3™7 g, 12.50
mml) in THE (50 nmL) was added a solution of nmethyl- 20 magne'si um brom de
in THE (1 M 35 nL). After being stirred at 0 C for 1 hr, the reaction

m xture was quenched with saturated aqueous NH4CLl solution, diluted with
water, and epd haghed leﬁiBnQif@ydl-l%@ﬁig%ﬁ 1) A BitBPRHA(69002I2E38 s anWas
washed wth brine, dried over Na2SO4, 1ylltered and evaporated. Thé residue
was puri fi edachipn\(S adlL 2w a7 gldedpoEsdurn rarboBate-(8.25 @ 1802 mmobnalthsgnixtiry on
silica gel (vrs}aGSXs?irllr%/deat’t ?Xgm ?e(%r%}e%t&rle%_}zl%lr%ﬁn: argfcll 2l{m:l'gthg}(()}llblegzvy\/(?%hloride (0.22 mL,

1.638 mmol) was added to the mixture. The mixture was stirred at room temperature

for 2 hrs and at 60 °C for 3 hrs. The reaction was quenched with saturated aqueous
ammonium chloride solution and extracted with ethyl acetate. The organic phase

10 was dried over Na,SOy, filtered and concentrated. The residue was purified by
column chromatography on silica gel (hexane / ethyl acetate = 4/1). The purified
compound was washed with diisopropyl ether to give 1-{2-[(4-methoxybenzyl)oxy]-
6-nitrophenyl} ethanol as a white solid (0.201 g, yield; 41%).

15 l I
To a cooled (0 °C), stirred solution of 1-{2-[(4-methoxybenzyl)oxy]-6-nitro-
phenyl}ethanol (0.20 g, 0.659 mmol) in dichloromethane (20 mL) were added
molecular sieves 4A (1 g), N-methylmorpholine N-oxide (0.15 g, 1.319 mmol) and
20 tetra-n-propylammonium perruthenate (0.01 g). The mixture was stirred at room

temperature for 12 hrs. The reaction mixture was filtered on Celite®, and the filtrate
was diluted with ethyl acetate. The organic phase was washed with saturated

aqueous ammonium chloride solution and dried over NaySO,, filtered and



by recrystallization fromn-hexane/ethyl acetate to give

1-[ 3- (benzyl oxy)-2- thienyl]ethanone as a white solid (2.592 g, vyield;
89% . 5 [Woaniuee compound 2A] O o0 0 OH H3C To a cold (Gp@)rmyspeesi on of
l'ithium alum num hydride (2.44 g, 64 mmol) in THE 10 (40 nlL) was added

nmet hyl 1-benzyl - 5- oxo- 3-pyrrolidi necarbagyl ate (5.00 g, 21 nmol). The
reaction mxture was stirred at roomtenperature for 5 hrs. To the
reaction m xture were added wat er (2 5nm), 15% aqueous sodi um hydr oxi de

solution (2.3 n 5 SHCC [ ' S
filtered throﬁ%ﬁr@l \ﬁ% d‘fﬁéd Pi urr%tfeb 2éclcl)gbggf eg&un 10% uced
pressure to rﬂtrmﬁlehﬂz}} e&ﬁndit&rk&yd whit@yolid{0. thiony,| yield] Beapl Thé fesiduegvasyused d;
gquant.) N pNH i a suspensign of Pd(OH) 2 (0.4 g) in methanol (30
m.) was addéﬁr@ﬁlﬁéﬁwwﬁhoﬁ@ﬂﬂwpﬂnﬁ@ﬁtml)rret hanol (4.16 g, 21 mmol). The
reaction mxture was stirred under a hydrogen atnosphere for 24 hours. The
reaction mxture was diluted with ethyl acetate (200 nL), then filtered
through a Cellte(r)‘lo the filtrate was coNde rat ed under reduced pressure

to give 3-pyrroli o et hanol (2. 33 g, quant ) WO 02/ 24679
PCT/ EPO1/ 10405 - .. NH O O PAC~- 10 NO-~O
o o
5 ! (Startmg compound 1H)

To a stirred suspension of 1-{2-[(4-methoxybenzyl)oxy]-6-nitrophenyl}ethanone
(0.50 g, 1.659 mmol) in ethanol was added a solution of ammonium chloride (0.10 g,
1.825 mmol) in water (5 mL) followed by iron powder (0.75 g). The mixture was
10 stirred at 100 °C for 1 hr. The reaction mixture was filtrated on Celite®. The filtrate
was diluted with ethyl acetate and washed with water. The separated organic phase
was washed with brine and dried over Na,SO,, filtrated and concentrated under
reduced pressure to give 1-{2-amino-6-[(4-methoxybenzyl)oxy]phenyl}ethanone as a
yellow solid (0.790 g, yield; 108%). The residue was used for the next step without
15 further purification.

[Starting compound 11]

O\
OH OH]
OH ’ N 0
<|> I
F O F O Nvo
F o |

To a cold (0 °C) solution of 2-fluoro-6-hydroxybenzoic acid (5.00 g, 32.029 mmol)
in dimethyl formamide (200 mL) were added N,O-dimethylhydroxylamine hydro-
chloride (6.25 g, 64.057 mmol), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide

20



(Starting compound 2A) To a solution of 3-pyrrolidinylnmethanol (2.33 g, 21
nmml ) and triethylamne (4.8 5 nL, 35 nmmol) in dichloronmethane (60 nL) was
added di (iverdarhagtoyl ) di carbonate (5.3 g, 24 nmol) at 0 Cpciaepoiga®si on

m xture was stirred at roomtenperature for 26 hrs. The m xture was
diluted with ethyl acetate (200 nlL), ard4washed with 1IN HC (100 nL), with
a saturated aqueous NaHCO3 solution (100 nL) and with brine (100 nmi),
successi vely. The organi c phase was dried over Na2SO4, filtered, and 10

concentrate d r giqV 'Hiﬁt%f : r 9x yl)-1-
pyrrolidi neéil r o?{ﬂrgdtacek%ggo% ?é‘g gﬁug‘;gl)’gégggy&%{fog co %Zo?eo((%igng’x?grqg?of
tert-butyl 3wmnbl)damkirietityharhine (8.93/md 964957 @maclhoThe atirturd wadstiyred2d rooml| ) ,

di chl or onet hane (100 m_g di net hyl sul foxide (20 nL) and tri- 15 et hgl am ne
(16.9 ni, 129MRsHBYe dpfar hs r@?@@ﬁctm%ﬁ@r%awaa ewitly gihy] acetate an

trioxide- pyrygine 140 'E%h&?éteﬁ %r géﬁcg gh%(é @H@Waﬁheﬁh%ith%ﬁ{e[ ARl HEUNG, Y85
allowed to warmto roomtenpérature, and the stirring was conti nted”for 1
hr. Thé m xtfilteeed\arsd cactiiteat¢dwhder tddueddygesshO OThd Yeswulting sesithie wastpadifiequeous

NaHCO3 sol ution (100 nmL). The separated aqueous phase was further
extract ed wityhodtwarchramatogiaphy 251.5311‘146%@366‘2‘8%‘?%6? 3K © Phal¥esNa-washed

with a 1IN a I _ﬂ—}ggr fgpll_ 4 ( nAmi é%fﬁ #ﬁ)lﬁ I-Qgﬁj
sol ution (1%52{)%, an0 br:{%éetﬁ%%qgnﬂi guccelgé:%lve y@ﬂg eﬂgggggl%t phdse was
dried over Ng2%O4, filtered and concentrated under reduced pressure (5.32

g, yield; quant.). WO 02/ 24679 PCT/EP01/10405 -59- [Starting conpound 2B]
To a cooled (0 C), stirred solution of 3-piperidinecarboxylic acid (100.000

g, 77.233rfg’r0)'- i ( O(Zr_%% By >4 __§n nmol )
and di -tert-%uts;t/l?regi gségh@gﬁaibg 1 Org%ﬁ}é&gggg‘%g%‘% éﬁ&}]e m x{agre was
al l oned to wareotgy 21 @3 mmpdnaketore (FmhLf)heerstadded Agnethexycbaizilehlptideor 12
hrs. The m xture was concentrated under reducedégressure. The resi due was

dil uted wi _n(%ﬁét%_r%am ma@i)fjp?taw SPFDonaty (40018, 2dure6 RmeR, pRELPYBISIHT ON.
e resultl Ngaiae ﬁ@@@? 2085 BHbA THOM b s firea B Foftl) fof 13384 AR

di ssolved in ate a
cooled to room temperature, the reaction mixture was filtered, and the filtrate was

15 concentrated under reduced pressure. The residue was extracted with ethyl acetate
and water. The separated organic phase was washed with brine, dried over Na,SOs,
filtered and concentrated under reduced pressure. The resulting residue was purified
by column chromatography on silica gel (hexane / ethyl acetate = 2/1) to give 2-
fluoro-N-methoxy-6-[(4-methoxybenzyl)oxy]-N-methylbenzamide as a pale yellow

20 0il (6.926 g, yield; quant.).

F O (Starting compound 1T)

To a cold (0 °C) solution of 2-fluoro-N-methoxy-6-[(4-methoxybenzyl)oxy]-N-
25 methylbenzamide (6.926 g, 21.70 mmol) in tetrahydrofuran (10 mL) was added 1IN
methyl magnesium bromide in tetrahydrofuran (43.40 mL, 43.40 mmol). The

reaction mixture was stirred at reflux for 4 hrs. After cooled to room temperature,



10 The separated organi c phase was dried over Na2SO4, filtered, and
concentrated. The resulting solid was suspended in hexane and col | ected by
filtrati owo®@nde®ri ed under reduced pressure to give PCT/EP01/10405
1-(tert-butoxycarbonyl)-3-piperidine carboxylic acid as a white solid.
(156 g, yield; 8% 0 HX N-O O + NHs5M 1 Me ONIOMe OOH 15 M To
a cold (0 © solution of 1-(tert-butoxycarbonyl)-3-piperidine carboxylic
acid (7.000 g, 30.531 nmol) in dichloromethane (200 nL) incl uding
triethylam ( 5 1) - .

benzotri azolqg“-3 fé%ﬁ%éxr§/l rfg’?aﬁycﬁlég{%i %\Iléﬂ\%h@gag%&oig uer(r)1u§6\I afl{le(;(oaf’f Fot}%trl%nﬁhagg phat e
(15.885 g, 3dktfdtdwit dthylNcEatdi Tab kiated orpuaiziphese(Bas2v4shed witBIvAiédnanol )
and triethylam ne (4.255 nm, 30.531 mml) successively. The m xture was

al | oned to vime daiod sier NasYfdw diltared, andh gongeatrated rundayTedueed piessitiedieor 12

hrs. The re ' ] r .[] e ' i [ d with
an aqueousar%%lﬁl@%%%{lu ?’8%32%‘%ﬁgtcegﬂ%%&g&?ggﬁﬁ%aggpﬁctaﬁ%g,(H%%glgbri ne,
25 suceessi véthyl actiagy, 3710abigivePh 3B Flubrs6- 4l Rethexfienid hehyll éth@she aand
concentrated. The resulting residue was purified by colum chronat ography
on silica gedpaleyplloy eolist HBtdhyieldiddlat e = 10/1-9/1) to give

3-{[ met hoxy( net hyl ) am no] car bonyl } - 1-pi peridi ne-carboxylic acid tert-butyl
ester as a white solid. (8.050 g, yield;96% WO 02/24679 PCT/ EPO1/ 10405
-60- O 9b0 OStattirgQompddnd 1]

/ \ - 0 —_— °
g~ ~COMe [—S\
[_g\coam () COH

10 S S

A mixture of methyl 3-hydroxy-2-thiophenecarboxylate (5.00 g, 31.61 mmol),
benzyl bromide (3.76 mL, 31.61 mmol), and K,CO; (4.81 g, 34.77 g) in acetone (50
mL) was stirred at reflux for 1.5 hrs. After cooled to room temperature, the mixture

15 was filtered, and the filtrate was concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (hexane: ethyl acetate = 15/1 to
9/1) to give methyl 3-(benzyloxy)-2-thiophenecarboxylate as a pale yellow oil
(7.91 g, yield: quant.).

20 To a solution of methyl 3-(benzyloxy)-2-thiophenecarboxylate (7.85 g, 31.61 mmol)
in MeOH (32 mL) and THF (16 mL) was added 2 N NaOH (21 mL), and the mixture
was stirred at reflux for 10 hrs, and then concentrated under reduced pressure. The
residue was diluted with water, washed with ether. The separated aqueous phase was
acidified with 5N HCI. The precipitated solid was collected by filiration, washed

25 with hexane, and dried under reduced pressure at 60 °C to give 3-(benzyloxy)-2-
thiophenecarboxylic acid as a yellow solid (6.76 g, yield; 91%).



NOI HOM' O (Starting conmpound 2B) To a cooled (-15 C), stirred
suspension of lithiumalum num hydride (4.355 g, 5 114.743 mml) in

di et hyl ewmoer2/24800 nl) was added dropw se a sol ution of 3-PCT/EP01/10405

{[ met hoxy( net hyl ) am no] car bonyl } - 1- pi peri di ne-carboxylic acid tert-butyl
ester (25.000 g, 91.795 mmol) in THE 566 nlL) over 30 nmin. The reaction
m xture was quenched wi th aqueous 1N potassium hydrogen sulfate (300 m),
and extracted with a 1:1 mxture of diethyl ether and ethyl acetate. The
organi ¢ phase was dried over 10 MpSO4, filtered, d concentrated under
reduced pressure to give 3-f | - piperidine-1 boxylic acid tert-butyl

ester, which was used for th Xt steps wthouy urther purification.
(22.56 g, yield; quant.) tarting conpound A 15 To a cooled (0 C) and

stirred solution of ni tinic acid (3.0/0,\\ 2303 Mol ) in 1,4- dioxane (12
n.) was added 2N NaOH #ol\ution (24.0 nL, 2 0~fnol) followed by a solution
of benzyl chl oroformates 3%”9 23.2 mml) i NNLo@s di oxane (12 nl). The
reaction mxture was allowed to warmto room (errperature and the stirring
was 20 continued for 3hrs. The m xture was concentrated under reduced
pressure. The residue was diluted with water and acidified with 1H HO (pH
3-4). The miRd arselutidn of éx(bemyﬂcmy)—\m-thiopheﬂeyhrbaxﬁicaa@d (20d gt h2.8% apavhtind

evapor at ed. Gl (4TI ferteatdd @i abaeiss Wt Gumabis mrolesa BVE 19 8351 e
T B e e o AR S
(4.4 g, yiel@ducéd%ressuido. Ghb&éﬁdlﬂe 15,55 ) /(Eé’ﬂlirbd.ﬁrﬂ(wlyl -dodtat® MOHND). NF{en+hdl O Me
NLIO - e solution was added to a mixture of N,O-dimethylhydroxyamine hydrochloride (1.50
g, 15.37 mmol) and K,CO; (3.54 g, 25.62 mmol) in ethyl acetate (30 mL) and water
(30 mL) at 0 °C. The mixture was vigorously stirred at 0 °C for 0.5 hrs, and at room
10 temperature for 1.5 hrs. The organic phase was separated, washed with 1 N HCI,
saturated NaHCO;, and brine, dried over Na;SQ,, filtered, and evaporated. The
residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate
= 2/1) to give 3-(benzyloxy)-N-methoxy-N-methyl-2-thiophenecarboxamide as a
pale yellow solid (3.473 g, yield; 98%).
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15

(Starting compound 1J)

To a cold (0 °C) solution of 3-(benzyloxy)-N-methoxy-N-methyl-2-thiophene-
carboxamide (3.47 g, 12.50 mmol) in THF (50 mL) was added a solution of methyl-
20 magnesium bromide in THF (1 M, 35 mL). After being stirred at 0 °C for 1 hr, the
reaction mixture was quenched with saturated aqueous NH4Cl solution, diluted with
water, and extracted with ethyl acetate. The separated organic phase was washed

with brine, dried over Na;SO,, filtered and evaporated. The residue was purified by



OH ONIO M M To a cooled (-15 Cto -20 C) and stirred solution of

1-[ (benzyl oxy) car bonyl ] - 3- piperidinecarboxylic acid (4.0 g, 15.2 nmol) in
dry THE (%@ ¢3kiedoncl uding 5 net hyl norpholine (2 nL) was addachodne@s se a
solution of isobutyl chloroformate (2.28 g, 16.7 mmol) in THE (10 niL).
After the mxture was stirred at the sadg- tenperature for 20 mn, a

sol ution of N, O dinethyl hydroxyl am ne hydrochloride (1.63 g, 16.7 mmol) in
THE (20 nl) incI udi ng met hyl nor pholine (2 nL) was added. The reaction

m xture was A = 10 16
hrs. The r eactl on m %&%p&tsoﬁggﬁggi 6@5{5%%%6@%&%@ pfszis/%{r%glogvgg
partitioned Byetreagstatiization aehanecheaank/shyleracetitee to egiveatie[s-Genaiog)fhase
was washed with_ 1N HCI, saturated NaHCO3, and hrine, successively. The

or gani c phastblenMH%théﬁqnéésB\Y‘@Fteﬁﬂlids@ﬂf592f&lﬁf‘é¢e&?@and concentrated under
reduced pressure to give benzyl 3-{[nethoxy(nethyl)am no]carbonyl}-1-pip
eri di necarboxylate as a colorless 15 oil (4.7 g, yield; quant.). 0 1 NO
9,. O G O ' NStdrtinglcompdund®A) H (Starting conpound 2C) To a cooled (-78 Q)
suspension of lithiumalum num hydride (0.70 g, 18.4 nmol) in 20 dry THE
(100 nlL) under an argon atnosphere was added dropw se a solution of benzyl
3-{[ mét hoxy( et hyl ) ami no] cay bonyl } - 1- pi peri di necar boxyl ate (4.5 g, 14.7

mmol) in THE (30 nL), and t estlrrlng was continyed at -78 C for 45 mn.

The reaction m xture was{qu , th 0 SN KHS "13 and t hen

extracted with ether. Th par § over MgSH4,
5 -6

filtered, and concentr d WO 02/34 9 PCT/ EPOl/ 040 under reduced
pressure to give benzyl 39f onnyl - | - pi peri di necar B8xyl ate as a colorless
oil (0.54 g, yield; 82%)C

To a cold (0 °C) suspension of lithium aluminum hydride (2.44 g, 64 mmol) in THF
10 (40 mL) was added methyl 1-benzyl-5-oxo-3-pyrrolidinecarboxylate (5.00 g, 21
mmol). The reaction mixture was stirred at room temperature for 5 hrs. To the
reaction mixture were added water (2.5 mL), 15% aqueous sodium hydroxide
solution (2.5 mL), and water (7.5 mL), successively. The mixture was filtered
through Celite®. The filtrate was concentrated under reduced pressure to give (1-

15 benzyl-3-pyrrolidinyl)methanol. (4.16 g, yield; quant.)

o - &

OH

To a suspension of PA(OH); (0.4 g) in methanol (30 mL) was added (1-benzyl-3-

20 pyrrolidinyl)methanol (4.16 g, 21 mmol). The reaction mixture was stirred under a
hydrogen atmosphere for 24 hours. The reaction mixture was diluted with ethyl
acetate (200 mL), then filtered through a Celite®. The filtrate was concentrated under
reduced pressure to give 3-pyrrolidinylmethariol (2.33 g, yield; quant.).



[Starting conpound 2D] 5 NH2 NHBoc Boc20 CO2H CO2H To a cold (0 C©

m xture of 3-am nocycl ohexane-carboxylic acid (10.0 g, 69.8 nmol) in

1, 4- di oxawe® (2b@§9nL) and 2N NaCH (100 nli) was added di (t ergeraggoyhdsos 10

di carbonate (15.2 g, 69.8 mml). The m xture was stirred at room
tenperature for 1.5 hrs, and then neutraBi-zed with 2N HC1. The resulting

m xture was concentrated wunder reduced pressure. The residue was acidified
with 2N HCl and extracted with ethyl acetate. The separated organi c phase
was washed with brine, dried over Na2SO4, filtered and evaporated. The
residual solid was Ariturated with hexane, 15 coll eé’\by filtration, and
dried under reduc&d Pfessure fto [gi vg 3-[(tert- 0

but oxycar bonyl ) anyno] cycT oh C &Y+ c actd ag a white solid (8.00 g,
yield; 479%. NHBgc cr NHBoc O N-',Ove CO2H | 20 To a cold (0 C©
solution of 3-[ (tQF't - but oxycar bonyl ) am no] - cycl ohexanecar boxylic acid
(5.00 g, 20.6 mml) in CH2C12 (50 nL) including triethylamne (3.1 nL, 22.2
nmol ) were added benzotriazol - 1-yl ox(ytri s(pyrrolLi di no) phosphoni um hexa-

fl uorophosphate (10.7 g, 20.6 mmpl),7 N, O di yl hydr oxyam ne hydrochl ori de
25 (2.21 g, 20.6 mmol) and Et3 ) 23.0 mmol ) successively. The
resulting mxture was all owed war m roomtenperature, and the

stirring was continued for 18f(jrs. The reaction mxture was diluted with
CH2C12 and washed with 1N HCI, OAD 02/ 24679 PCT/ EPO1/ 10405 -63

(Starting compound 2A)

To a solution of 3-pyrrolidinylmethanol (2.33 g, 21 mmol) and triethylamine (4.8

5 mL, 35 mmol) in dichloromethane (60 mL) was added di(tert-butyl) dicarbonate

(5.3 g, 24 mmol) at 0 °C. The reaction mixture was stirred at room temperature for

26 hrs. The mixture was diluted with ethyl acetate (200 mL), and washed with 1N

HC1 (100 mL), with a saturated aqueous NaHCO; solution (100 mL) and with brine

(100 mL), successively. The organic phase was dried over Na;SOy, filtered, and

10 concentrated under reduced pressure to give tert-butyl 3-(hydroxymethyl)-1-
pyrrolidinecarboxylate (4.06 g, yield; 96%).

To a cold (0 °C) mixture of tert-butyl 3-(hydroxymethyl)-1-pyrrolidinecarboxylate
(4.0 g, 20 mmol), dichloromethane (100 mL), dimethyl sulfoxide (20 mL) and tri-
15 ethylamine (16.9 mL, 121 mmol) under an argon atmosphere was added sulfur
trioxide-pyridine complex (9.63 g, 60 mmol). The reaction mixture was allowed to
warm to room temperature, and the stirring was continued for 1 hr. The mixture was
extracted with ether (200 mL) and a saturated aqueous NaHCO3 solution (100 mL).
The separated aqueous phase was further extracted with ether (100 mL x 2). The
20 combined organic phase was washed with a 1N aqueous HCI solution (100 mL), a
saturated aqueous NaHCO; solution (100 mL), and brine (100 mL), successively.
The organic phase was dried over Na,SOy, filtered and concentrated under reduced

pressure (5.32 g, yield; quant.).



sat urat ed aqueous NaHCO3 sol ution, and brine, successively. The organic
phase was dried over Na2SO4, filtered, and evaporated. The residue was
purified W @aksien chromat ography on silica gel (hexanel gidiytpoagefgat e =
1:1) to give tert-butyl 3- {[nethoxy(nethyl)am no]carbonyl}

cycl ohexyl carbamate as a colorless oil (.39 g, 5 yield; 92%. Me NHBoc |
N,Boc ONOw ONOW M M To a suspension of NaH (60% 340 ny, 8.38
mmol) in THE (10 nL) was added 10 dropwi se a solution of tert-butyl

3-{[ met hoxy( Fﬂﬁ‘l“ onyl }cycl o- hexyl carbamate (2.00 g, 6.98 mmol)
in THE (10 n@%n}q%&% rre]*t]hyl lodide (1.09 g, 7.68 mml). The m xture
was stirred at 60 C for 0 5 hr. After cooled to roomterrperature the

m xture was poured jntg water, and extracted with ethyl  acetate.

organi ¢ phas °v%§°93§§ HOd Gk tsHimed i seltttiogy ple d-nincasidingsomonyliq pride¢l0Q. 099d3a15

(noxanal ot hyl " Y MRy LoD 0) Pkt SRR REREDRD SheP) e, o
car banay| ) cydi-eftyyl] dlwvmfatw(ma@ba@wemss anraol) omesmlmﬂe Vds Albveed i el d;

93%. M | N, M Boc | Boc N, I CHO 20 (Starting conpound 2D) To
a cold (0 C)Waua ﬁérfsq%ﬁpmﬁerm&aﬁm t@asmnm was gontyed forlZhiso Theomiptyrena s

added dr opw
N[ 3- (N- et h‘?)’%/@?\l@%%%&?c ar%ar[r%{/%?g) hTeI§<e efldKE et hy]IuE:egr ana\{ater(a?_d% g,
7.92 mol ) i seidfi;O©HHEG Mﬂﬂﬂ@feoﬂ@l]ﬂf&l s'BllﬁldﬁO The 24l BHd Wk ddilodd5

by filtration. The white solid was dissolved in ethyl acetate and washed with water.

10 The separated organic phase was dried over Na,SOy, filtered, and concentrated. The
resulting solid was suspended in hexane and collected by filtration, and dried under
reduced pressure to give 1-(tert-butoxycarbonyl)-3-piperidine carboxylic acid as a
white solid. (156 g, yield; 88%)
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To a cold (0 °C) solution of 1-(tert-butoxycarbonyl)-3-piperidine carboxylic acid
(7.000 g, 30.531 mmol) in dichloromethane (200 mL) including triethylamine (4.681
mL, 33.584 mmol) were added benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
20 hexafluorophosphate (15.885 g, 30.531 mmol), N,O-dimethylhydroxyamine (3.276
g, 33.584 mmol) and triethylamine (4.255 mL, 30.531 mmol) successively. The
mixture was allowed to warm to room temperature, and the stirring was continued for
12 hrs. The reaction mixture was diluted with dichloromethane and washed with an
aqueous 1IN HCl solution, saturated aqueous NaHCO; solution, and brine,
25 successively. The organic phase was dried over Na,SO,, filtered, and concentrated.
The resulting residue was purified by column chromatography on silica gel
(chloroform/ethyl acetate = 10/1-9/1) to give 3-{[methoxy(methyl)amino]carbonyl}-
1-piperidine-carboxylic acid tert-butyl ester as a white solid. (8.050 g, yield;96%)



-64 reaction m xture was stirred at 0 Cfor 0.5 hr, and quenched with 1N
KHSO4 (100 nl). The organi c phase was separated, dried over MgSO4 and
evapor at e @/gse tert-butyl 3-fornylcycl ohexyl (nmethyl) garibavatends a
colorless oil, which was used for next step without purification (1.66 g,
yield;87%. 5 [Starting conpound 2E] Te&-cold (0 C) solution of ethyl

ni pecotate (7.86 g, 50 mmol) in CH2C12 (120 nL) was added di-tert-butyl

di carbonate (11.46 g, 52.5 mmmol ). The resulting m xture was 10 stirred at
roomtenperature for 4 hrs. The reaction mxture was diluted with a 5%
aqueous NaHCO3 sol ution. The or gani c phase was separated, dried over MySO4,
filtered and evaporated under( uced pressurg to give 1l-tert-butyl 3-ethyl
1, 3- piperidi nedi car boxyl J{\ g, yield; Jguant.). NKO J< + Mel 3 15 0
0-1' 0 0 To a cold (-78 qutlon of " | il AG sopropyl am de (LDA) (23.3
mol) in THE (10 nL) undef an argon=ar ere was added dropw se a
solution of 1-tert-butNd~3xcet hyl 1, 3-pipdridi nedi carboxylate (3.0 g, 11.6
mmol) in THE (5 ), the6 stirred at -5 for 2 hrs. To the resulting

m xture was added a sofition of Mel (1.98 g, 14 20 (Htesing qomppum 3B) - 50 C.
The reaction mxture was allowed to warmto room tenperature, and quenched
W th saturated aqueous NHACLl solution. The m xture was concentrated under

reduced presPyfaceocdéi (Ilbef’o)esmlwa siépendied toff titkined ai%ﬂilﬁ\ﬁﬁfhgeﬁﬂ}ﬂ@ 33sed ate
and water. The organi c phase was seFar ated, dried over , filtered and

concent¥ at edl Wt mmal) &k digihyd sethere 5%@%%@4&@@6&@mwm9 pelution off 3oy

colum 25 ch a 0N s | ,ca ane h ace Q give

tert - but y1 SRRy ERaSloat SRt AT RabbRile, G alEr ) i

yel low oi | (@5200g, 9Yi765 imdif i THN{188 eocr’r B ThiEPOiHe@4dton mix@ife whsO
quenched with aqueous 1N potassium hydrogen sulfate (300 mL), and extracted with

a 1:1 mixture of diethyl ether and ethyl acetate. The organic phase was dried over
10 MgSO;, filtered, and concentrated under reduced pressure to give 3-formyl-
piperidine-1-carboxylic acid tert-butyl ester, which was used for the next steps

without further purification. (22.56 g, yield; quant.)

[Starting compound 2C]
15
To a cooled (0 °C) and stirred solution of nipecotinic acid (3.0 g, 23.3 mmol) in 1,4-
dioxane (12 mL) was added 2N NaOH solution (24.0 mL, 48.0 mmol) followed by a
solution of benzyl chloroformate (3.96 g, 23.2 mmol) in 1,4-dioxane (12 mL). The
reaction mixture was allowed to warm to room temperature, and the stirring was
20 continued for 3hrs. The mixture was concentrated under reduced pressure. The
residue was diluted with water and acidified with 1H HCI1 (pH 3-4). The mixture was
extracted with ethyl acetate, and the separated organic phase was washed with brine,
dried over Na,SOy, filtered, and evaporated. The resulting white solid was
suspended in hexane, collected by filtration, washed with hexane, and dried under
25 reduced pressure to give 1-[(benzyloxy)carbonyl]-3-piperidinecarboxylic acid as a
white solid (4.4 g, yield; 71%).



NkOj<oig< OO~ OHTo acold (-20 © solution of 1-tert-butyl 3-ethyl
3-net hyl -1, 3-pi peridi nedi - carboxylate (2.3 g, 8.48 mol) in dry THE was
added Li B (22¥79n THF, 10.6 5 nmol), and the stirring wagtgcmhoged
overnight. The reaction mxture was allowed to warmto roomtenperature.
The reaction m xture was cool ed by ice wHter and acidified (pH 5-6) with
aqueous 1N HCl. The m xture was concentrated under reduced pressure, then
extracted with ethyl acetate. The organi c phase was separated, dried over
MySO4, filtered, and eryaporat ed. Thewcrude product wasopurlfled by 10

col um chr omat ogr a ﬁ n silica gel.o(hexane: ethyl cellate, 4:1-3:1) to
give tert- butyl ydPoxyrret hyI )+3-'¥'Teet hyd- pi pdri di netar boxyl ate as a

colorless oil for |eIdMe78% 0 NO-0 @] 0 (Starting
conpound 2E) 15 T an i C ter cool ed solution ofAtest- I
3- (hydr oxynet hyl )93-Ret hyl ~1- pi peri di necar boxyl ae Nl 3%y ~6.6 mol) in

CH2C12 were added DMSO (7.1 g, 91.6 nmmol), Et3N (5.5°r, 39.8 mml), and
sul fur trioxide-Pyridine conplex (3.1 g, 19.9 nmol) successively. The
mxture was stirred at roomtenperature for Ihr. The 20 reaction mxture

was di | uted W @rroeledel-15 purtp 28 Qyandottivied sohttiorerfolhprayleny)erhanyl-3-ge|

h th te- DL Yo s | 3- I -1 -
bi por di meoa BaiGhERoxyiid seif' hb be 12 bty iy otk D Ly bR
02/ 24679 PCThERYIMdPH6lme (2&6L) wak addddrtﬁopmeammtﬁﬁ]of@cahtﬁ%l&oﬁnﬁ%% )P

:?,%, 301 1 CO2H CO2Me
(2.28 g, 16.7 mmol) in TI—[F (10 mL). After the mixture was stirred at the same

temperature for 20 min, a solution of N,O-dimethylhydroxylamine hydrochloride
(1.63 g, 16.7 mmol) in THF (20 mL) including methylmorpholine (2 mL) was added.
The reaction mixture was allowed to warm to room temperature, and then stirred for
10 16 hrs. The reaction mixture was concentrated under reduced pressure and
partitioned between ethyl acetate and water. The separated organic phase was
washed with 1N HCI, saturated NaHCO3, and brine, successively. The organic phase
was dried over Na,SO,, filtered, and concentrated under reduced pressure to give
benzyl 3-{[methoxy(methyl)amino]carbonyl}-1-piperidinecarboxylate as a colorless
15 oil (4.7 g, yield; quant.).
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To a cooled (-78 °C) suspension of lithium aluminum hydride (0.70 g, 18.4 mmol) in
20 dry THF (100 mL) under an argon atmosphere was added dropwise a solution of

(Starting compound 2C)

benzyl 3-{[methoxy(methyl)amino]carbonyl}-1-piperidinecarboxylate (4.5 g, 14.7
mmol) in THF (30 mL), and the stirring was continued at —78 °C for 45 min. The
reaction mixture was quenched with 0.5N KHSO, (130 mL), and then extracted with
ether. The separated organic phase was dried over MgSOy, filtered, and concentrated



5 To a solution of 1, 3-cycl ohexanedi carboxylic acid (10 g, 58 nmol) in MeOH
(50 ) was added conc. H2S04 (2 nlL). Then the m xture was stirred at room
tenpera- twoy@-figo 4 hrs. The m xture was concentrated undaicTgdyseds
pressure, and then partitioned between ethyl acetate and a saturated
aqueous NaHCO3 sol ution. The organic please was washed with brine, dried
over Na2SO4, and evaporated to give 10 di net hyl

1, 3-cycl ohexanedi car boxyl ate as a colorless oil (11.6 g, yield; quant.). To
a solution [ I -yl 'c_rggisx_l_- . 1 1) in
MeOH (58 m@dﬁgs@ﬁédp%s%hgagﬂg% I ongl(f rr1_])alt)1 ?Ig%]\i/llme%é%c’)( %rze %smloat 0
C. The resudoldriegs oil X0.54 g, yield; 82%).red at 0 C for 0.5 hrs, and at room
tenperature for 2 hrs. The m xture was concentrated under reduced
pressure, and the residual solution was 15 partitioned between et hyl
acetate and s phase was separated, acidified with conc.
HO (15 rrL),ng%lﬁI} act-ggﬁ)o\%ﬂ?h Cl, and then extracted with ethyl acetate.
The extyact was dried over Na2SO4, filtered and concentrated under reduced
pressure to give 3- nethmoxycar bonyl ) cycl ohexanecar boxylic acid as a
colorless oil (6. e, §i ebodo 57N ¥ecoene coemve co2ve )P 130 9 CORH
CHO OH (Starting pound—2F>To gold (-78 C solution of

3- (et hoxycar bonyl ) ¢ycl ohexanecarbogylic acid 25 (1.25 g, 6.71 mmol) in
THE (20 nmL) was add€gHBH3Me2S (0.7 %A 7.38 mmol). The resulting mxture
was stirred at -78 Cto roomtenperature overnight. The reaction m xture
was quenched with a saturated aqueous NHAC sol ution and WO 02/ 24679

PCT/ EP01/ 104P§a colf (0 e&) indehRb - dhin6ét¥dheRHRt @foxylib @cid (16.0i S 69B8asRoNaS
washed with brine, dried over Na2SO, and evaporated. The residue was

purified by ol drdioxaneo (i0ogrlapiagd oN NaOHc 41k imih-wasx addsdediffart-bpbat e =
2/1) tﬂ) gl Vedig;}f)gﬁlalte (?'1-5({| é,d 5&§%&By l”l)h%yn%{x?dre was stirred at room temperature for

1.5 hrs, and then neutralized with 2N HCI. The resulting mixture was concentrated

under reduced pressure. The residue was acidified with 2N HCI and extracted with
ethyl acetate. The separated organic phase was washed with brine, dried over
Na,SOs, filtered and evaporated. The residual solid was triturated with hexane,
15 collected by filtration, and dried under reduced pressure to give 3-[(tert-

butoxycarbonyl)amino]cyclohexanecarboxylic acid as a white solid (8.00 g, yield;

47%).
NHBoc
NHBoc
___>
o N _OMe
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CO.H

20
To a cold (0 °C) solution of 3-[(tert-butoxycarbonyl)amino]-cyclohexanecarboxylic
acid (5.00 g, 20.6 mmol) in CH,Cl, (50 mL) including triethylamine (3.1 mL, 22.2
mmol) were added benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexa-
fluorophosphate (10.7 g, 20.6 mmol), N,O-dimethylhydroxyamine hydrochloride
25 (2.21 g, 20.6 mmol) and Et;:N (3.2 mL, 23.0 mmol) successively. The resulting
mixture was allowed to warm to room temperature, and the stirring was continued for

18hrs. The reaction mixture was diluted with CH,Cl, and washed with 1N HCI,



hexanecar boxyl ate as a colorless oil (845 ny, yield; 73%. To a solution of
met hyl 5 3-(hydroxynet hyl)cycl ohexanecar boxyl ate (840 ng, 4.88 nmmol) in

Et 3N (4. 4wio2/23¢79 ol ) and DVSO (10 nlL) was added sul f ur gamEpondepyri di ne
conplex (2.56 g, 16.1 nmol). The m xture was stirred at roomtenperature
for 1 hr. The reaction m xture was par8ti oned between ethyl acetate and
wat er. The organi c phase was washed with brine, dried over Na2SO4,
filtered and evaporat ed. The residue was purified by 10 col um

chr omat ogr a Ngg]b I : t hyl
3- fornyl cy(%a exan Ltégﬁﬁoxy gﬁoggégr%{g%geﬁegﬁhgﬁﬁ -T}%/o}%r%ﬁ&e evagSG%

[ Starting caledwvdr Na,SBgcfiltdBed; ahd Nvagddiied.5 THeQesidoe avastmlpéiedlbo'moddmn

met hoxynet hyl phosphonj um ch) ori d 5. 14 15 mmol ) in THE
added pot assqHRFALRETEPRY X Fiiga (gffs(ge ifgywtytear blkto giye ﬁ%b“‘afi Fure

e e S Tt SR S T A

-20 C, snd tyields$296).t i ng m xture was stlrred at 0 Cto roomtenperature
overnight. The mxture was partitioned between toluene and water. The
separated organic phase was washed with brine, dried over Na2SO4,
filtered, and evaporated. Purification by calunm chromatography on silica
gel (hexane/ et hyl acet er rlrbutyl

3- (2- met hoxyet henyl ) - 1t pi peri di necar box @ aga col orl ess oi | (1.16 g,
yield; 48% . WO 02/2467§ PCT/ EPOL,13405 8- Boc N Boc MeO CHO (Starting
conpound 2G tert-Butyl i di
g, 4.81 mmol) was o= o

To a suspension of NaH (60%, 340 mg, 8.38 mmol) in THF (10 mL) was added
10 dropwise a solution of tert-butyl 3-{[methoxy(methyl)amino]carbonyl}cyclo-
hexylcarbamate (2.00 g, 6.98 mmol) in THF (10 mL)followed by methyl iodide
(1.09 g, 7.68 mmol). The mixture was stirred at 60 °C for 0.5 hr. After cooled to
room temperature, the mixture was poured into water and extracted with ethyl
acetate. The organic phase was washed with brine, dried over Na,SO,, filtered and
15 evaporated. The residue was purified by column chromatography on silica gel
(hexane/ethyl acetate = 1/1) to give tert-butyl N-[3-(N-methoxy-N-methyl-
carbamoyl)cyclohexyl]-N-methylcarbamate as a colorless oil (1.94 g, yield; 93%).

l}/le

N\Boc I\|/le
NQ

Boc
OMe
-
Me CHO
20 (Starting compound 2D)

To a cold (0 °C) suspension of LiAIH; (380 mg, 9.9 mmol) in Et;0 (40 mL) was
added dropwise a solution of tert-butyl N-[3-(N-methoxy-N-methylcarbamoyl)cyclo-
hexyl]-N-methylcarbamate (2.38 g, 7.92 mmol) in Et20 (40 mL) over 10 min. The



di ssolved in 90%formc acid (2 nL). The m xture was stirred at room
tenperature 5 for 40 mn. The m xture was then partitioned between ethyl
acet at e anwg @ausvat ed aqueous NaHCO3 sol uti on. The separ atgd/EFoganis phase
was washed with brine, dried over Na2SO4, filtered and evaporated.
Purification by columm chronat ography -@dexane/ethyl acetate = 4/1) gave
tert-butyl 3-(2-oxoethyl)-1-pip eridinecarboxylate as a colorless oil (652
m-, yield; 60%. 10 [Starting conmpound 2H] 0 HCI NHNO< OO OO0 0015

ot and. EERCRT RS o g ol O LR B, oy BulRhRd 8RR BFKHROLG08 )

was added a mBpl crhe @Iﬂgainﬁc ﬂhasbevds depﬁydedddrwmaﬂgsmin&egapo%&w@m) i n
di chl or onet hane (100 he m xture was stirred at roomtenpperature for

2 hrs and cdfddH la?rﬁqamy élohe}fsémﬁf@d)csfb@wt%s a-pRiorless; Py Whigh Wasuussd ned
wth water, NgSO4 filtered, and
evapor at ed ttgiqé&\f/{g{ lert I?Bl%ﬁ?%gn ﬁe%ﬁg’l ﬁ%dt%?g/

pi peri & nedi car boxyl ate, whi ch was used for the next reaction wthout
further purification. (14.9 g, yield; quant.) WO 02/ 24679 PCT/ EPO1/ 10405
269 0 0 N)-IStartingcopmpound2Bh 11 00 1~1 OO0 To a cold (0 O sol ution of
l-tert-butyl 3-nethyl 4-oxo-1, 3-piperidinedicarboxylate (134.0 g, 520.8
mol ) in nethanol (800 nL) was added NaBH4 (9.85 g, 260.4

To a cold (0 °C) solution of ethyl nipecotate (7.86 g, 50 mmol) in CH,Cl, (120 mL)
was added di-tert-butyl dicarbonate (11.46 g, 52.5 mmol). The resulting mixture was

10 stirred at room temperature for 4 hrs. The reaction mixture was diluted with a 5%
aqueous NaHCO; solution. The organic phase was separated, dried over MgSOy,
filtered and evaporated under reduced pressure to give 1-tert-butyl 3-ethyl 1,3-
piperidinedicarboxylate (12.8 g, yield; quant.).

N)OLO/|< gﬁqj\o/k

15 o7
To a cold (-78 °C) solution of lithium diisopropylamide (LDA) (23.3 mmol) in THF
(10 mL) under an argon atmosphere was added dropwise a solution of 1-tert-butyl 3-
ethyl 1,3-piperidinedicarboxylate (3.0 g, 11.6 mmol) in THF (5 mL), then stirred at
-50 °C for 2 hrs. To the resulting mixture was added a solution of Mel (1.98 g, 14

20 mmol) in THF at —50 °C. The reaction mixture was allowed to warm to room
temperature, and quenched with saturated aqueous NH4Cl solution. The mixture was
concentrated under reduced pressure, and the residue was partitioned between ethyl
acetate and water. The organic phase was separated, dried over MgSOQy, filtered and
concentrated under reduced pressure. The crude product was purified by column

25 chromatography on silica gel (hexane:ethyl acetate, 9:1) to give 1-tert-butyl 3-ethyl
3-methyl-1,3-piperidinedicarboxylate as a pale yellow oil (2.27 g, yield; 72%).



5 mol ) portionw se. The resulting m xture was stirred overnight to be
allowed to warmto roomtenperature. The solvent was renoved under reduced
pressur e, wid®@/4é®si due was di ssolved into ethyl acetate, wagha@dimbdolh bri ne,
dried over MgSH, filterd, and concentrated under reduced pressure to give
l-tert-butyl 3-nmethyl 4- hydroxy-1, 3-prp&ri di nedi carboxyl ate, which was
used for the next reaction without 10 further purification. (120.8 g,
yield 90% kO- N~OYNI OO0 ""O0 HO1l1l: To a cold (0 C solution of
l-tert-butyl 3-nethyl @&-hydroxy-1, 3-pipepidipe- 15 dicarboxylate (1,64 g,
6.32 mol ), 4-di methyl am nRpyri di ne 6. 0.13 mmol ), and
triethylamne (2.164 29. 0 mmol ) | i chPor onet hane (25 nlL) was added
dropwi se trifluor tic anhydri#e 22 m., 7.91 mol). The reaction

m xture was stir#dd at roomtenperatjure for 40 hrs. The reacti on was
guenched with 10% solurtion, ex{yacted with CHCL3. The separated
organi ¢ phase was washed with brine, 20 dried over MgSO4, filtered and
evapor at ed under reduced pressure The crude product was purified by

T tert- but yites oy (4 668G B(‘Qfeéat pufi)r ¥ iR ob Cintbasl T pvkrige '-VSare
yel low oi I'. 43¢ ﬂt ?%'.413 Tﬁff@%@s E&é@d%%hlfﬁ@ﬁn T}ﬁﬁ 10% O
N~O N "O O HO ol @ (-20 on of 1l-tert-buty met hyl

5, 6-di ydro rﬂmab,zafbd- thp)snrrdlgrmah mﬂhmdydwtmgl@t? Oﬂle&eaql,onZnﬁmlrmmls ellowedir y

toluene (40 n) was added a 5 solytion of diisobutylal upjnumh drrd
tol uene (1.3RWaMge Hpom temperaiurg )ﬂ'tfr Wgrwﬁ% ME\ The

reaction mog i@ IVGSH SI-bY Wl Q&uegusclﬁoﬁ(}'ﬁo The mixture was concentrated under

reduced pressure, then extracted with ethyl acetate. The organic phase was separated,

dried over MgSQs, filtered, and evaporated. The crude product was purified by

10 column chromatography on silica gel (hexane: ethyl acetate, 4:1-3:1) to give tert-
butyl 3-(hydroxymethyl)-3-methyl-1-piperidinecarboxylate as a colorless oil form
(1.5 g, yield; 78%).

J Kk
AEean

To an ice water cooled solution of tert-butyl 3-(hydroxymethyl)-3-methyl-1-
piperidinecarboxylate (1.5 g, 6.6 mmol) in CH,Cl, were added DMSO (7.1 g, 91.6
mmol), Et;N (5.5 mL, 39.8 mmol), and sulfur trioxide-Pyridine complex (3.1 g, 19.9

(Starting compound 2E)
15

mmol) successively. The mixture was stirred at room temperature for lhr. The
20 reaction mixture was diluted with ether, purified by column chromatography on silica
gel (hexane:ethyl acetate, 5:1 — 4:1) to give tert-butyl 3-formyl-3-methyl-1-

piperidinecarboxylate as a colorless oil form (1.3 g, yield; 86%).



mn and then stirred at roomtenperature. The reaction was quenched by an
addition of water and the stirring was continued for additional |hr. The
preci pit afvedoz22abm num salts were filtered off. The filtr glca/mms 6ok ut ed

Wi th saturated NHACL 10 solution, extracted with ethyl acetate. The
separated organi ¢ phase was washed wi th.gbcine, dried over MpSO4, filtered
and evaporated to give tert-butyl 5-

(hydroxynet hyl ) - 3, 6-di hydr o- 1( 2H) - pyri di necar boxyl at e, whi ch was used for
the next reagtiqgn WlthOUt further purification. (580.0 ng, yield 94% NAO-
NAQJ< 15 HO t(“S“HgtcPH’é’oBBflrﬁgjmd 2H) To a solution of tert-butyl

5- (hydroxynet hyl ) - 3, 6-di hydro- 1( 2H) - pyri di necar boxyl ate (14.65 g, 68.69
nmol ) i n dichioronmethane was added l\/hogzim%SQ 58 g, 103Q,36 nmol ), then
stirred over ni ght Gl t enper e reacti Rfre was filtered 20
through Celite(r), filt+aee concentr2ated r reduced pressure to
give tert- butyl 5-fornyl-3, 6-di hyfiro-1(2H)-pyri di hecar boxyl ate, whi ch was
pure enough to be wuaegd for the nek@Meeaction. (13¢85 g, yield 94% WO

02/ 24679 PCT/ EPO1/ 10405 -71- Exanple 1-1 (1) A m xture of

2' - benzyl oxyacet ophenone (starti ng conpound 1A) (10.00 g, 44.19 nmol),
tert bulyl >1ghmoh l}t{onpéfpf cJLiBfe d?@dfu&?ﬁu% 44 10 D98 GO UNMABH (5B

(10. 37 n|tr e rrm)l) and anmoni um
acetate (17.G3Lywa@ a@deﬂ?comdﬂgsomz hdL)uél?ien(tE@mﬂth)lrem&S stirfed ab BP0 tSIHSIE f or

2 hrs. After cooled to room fenperature, e,reactio ut ed
with ethyl adéteaf@ 411% Hhegmrtare yas gongsat f%ﬁ@ rﬂg@emdil %Pégg‘gﬁ\é@’gda%lr“at ed
brine, dried Rl 258 eed bih F%&gate aﬁmacsfaaﬁaea agh&shs NAIBCOS Sblt6n Wehe

purified by JdBY unm chromat ography on silica gel 10 (hexane/ethyl acetate =
2/1). The purd,rfgzuﬁd phaspoas dvasyel Withy boink) dried owchyﬁCaL land edaporFtesnia gH#nol

to give tert-but {2-am no- 6- benzyl ox hen
pyrl dinid}-1- @F}ﬁéﬁi db%@f?&?}}%%}ﬂd&taé’ %gla@ %ﬁﬁ‘ioigrgﬁf Pﬁ( ](ggB%fIl gloqﬁyl?népd;rroﬁ% :
N Tk 0-~ N~ Solutldn bt dimethyl 1,3-cyclohexanedicarboxylate (11.6 g, 57.9 mmol) in MeOH (58
mL) was added a 1N NaOH solution (58 mL) dropwise over 1 hr at 0 °C. The

resulting mixture was stirred at 0 °C for 0.5 hrs, and at room temperature for 2 hrs.

9

The mixture was concentrated under reduced pressure, and the residual solution was

15 partitioned between ethyl acetate and water. The aqueous phase was separated

acidified with conc. HCI (15 mL), saturated with NaCl, and then extracted w1th ethyl

acetate. The extract was dried over Na;SQy, filtered and concentrated under reduced

"~ pressure to give 3-(methoxycarbonyl)cyclohexanecarboxylic acid as a colorless oil
(6.16 g, yield; 57%).

20
CO,Me COMe COMe

—_— —

COH oH ) CHO

(Starting compound 2F)

To a cold (-78 °C) solution of 3-(methoxycarbonyl)cyclohexanecarboxylic acid
25 (1.25 g, 6.71 mmol) in THF (20 mL) was added BH;3-Me,S (0.7 mL, 7.38 mmol).
The resulting mixture was stirred at —78 °C to room temperature overnight. The

reaction mixture was quenched with a saturated aqueous NH,Cl solution and



OOHNNH2 NNH2 15 (2) A mxture of tert-butyl

3-{2-am no- 6-[ 2- (benzyl oxy) phenyl ] - 3- cyano- 4-

pyri di nyl wolppuemr i di necar boxyl ate (2.160 g, 4.457 nmol) ged/BfYmé@s C
(0.720 g) in ethyl acetate (30 nL) was stirred at roomtenperature for 2

days under a hydrogen atnosphere (3 at-i/.- The m xture was filtrated with
Celite(r) and the filtrate was 20 concentrated under reduced pressure. The
residue was recrystallized fromdiethyl ether to give tert-butyl

3-[ 2- . . .
o1 bor | di necar Bacfl Al Eagy Aty DRADtepnit BHELTRBWaEhdd with brpe diisc15, 67
PCT/ EPO1/ 1041.05;8047 2ad evd}idrat%OFhK:tesNuelw:@-plﬁﬁeﬁ NHuflanﬂ‘lZomﬁograph}T ©na

t d | ut, f t-b [ 2- 3- 2- hyd yl)-4-
e 5T S bl e 00 RN

Lenperat ur o or g jordlaft - PRAolcls Bikaad B Tialt 00k oFo SEb Bl T bpdi ™
filtration ahthydhexyhdthyljtyelohexancoassixgthte (84D nki, d:¢8n@miod) ig BN (4 4 mlL, 32
ydr ochi or 1 GBS IS Wb Xssegadded sulpi cEride PUBMighEomBisy (656 Bmi6
spect romet  ynmd®S tid fidthr was stirred at room temperature for 1 hr. The reaction mixture
was partitioned between ethyl acetate and water. The organic phase was washed with
brine, dried over Na;SO,, filtered and evaporated. The residue was purified by
10 column chromatography on silica gel (n-hexane/ethyl acetate = 2/1) to give methyl 3-
formylcyclohexanecarboxylate as a pale yellow oil (795 mg, yield; 96%).

[Starting compound 2G]

Boc
llaoc rl'
N
0 — JLJ
HC
MeO

To a suspension of methoxymethylphosphonium chloride (5.14 g, 15 mmol) in THF
(18 mL) was added potassium tert-butoxide (1.98 g, 15 mmol) at 0 °C, and the
mixture was stirred at 0 °C for 0.5 hr. A solution of tert-butyl 3-formyl-1-
20 piperidinecarboxylate (2.13 g, 10 mmol) in THF (8 mL) was added dropwise at

15

-20 °C, and the resulting mixture was stirred at 0 °C to room temperature overnight.
The mixture was partitioned between toluene and water. The separated organic
phase was washed with brine, dried over Na,SO,, filtered, and evaporated.
Purification by column chromatography on silica gel (hexane/ethyl acetate = 5/1)

25 gave tert-butyl 3-(2-methoxyethenyl)-1-piperidinecarboxylate as a colorless oil
(1.16 g, yield; 48%).



In vitro activity grade: A Cellular activity grade: (A549)-A/(Jurkat)-A
1H NVR(300 MHz, DVMSO-d6): 1.81 - 1.89 (4H, m, 2.88 - 2.92 (1H, nm, 3.31 -

15 3.40 (+¥id o2mhe796.89 - 6.94 (2H, m, 7.32 - 7.38 (1H, m pcivid1/dds S),
8.05 (1H, d, J =- 7.4 Hz), 8.83 - 8.85 (1H, br s), 9.45 - 9.47 (1H, br s).
Example 1-2 i Ho NNHz F F OH 105~ X820 F WO 02/ 24679 PCT/ EPO1/ 10405
-73 Wth the use of starting conpound 2A instead of 2B,

2- am no- 6- ( 2- hydr oxyphenyl )- 4-(3-pirrolidinyl)nicotinonitrile
trifluoroacetate was prgpared in a simlar nmanner as described in Exanple
1-1. 5 Mol ecul ar wei ght}_ 394.36 Mass E‘Bectrorretry: 281 (M+ H+ In vitro
activity grade: A Cellful3ar activity gMade: (A594)-A/ (Jurkat)-B 1H NVR(500
MHz, DMSO-d6): 2.10 m5 3.60 - |3.70 (2H, m, 6.91 (2H, m, 10 7.36 -
7.44 (4H, n), 8.05 (iH, d, J = 8.2 7 9.00 (2H, br), 13.35 (1H, s).
Exarrpl e 1-3 NH @kt OH I \ N NHzZHol5 (Startlng compound 2G—)

tert-Butyl 3-(2-methoxyethenyl)-1-piperidinecarboxylate (1.16 g, 4.81 mmol) was
dissolved in 90% formic agid (2 mL). The mixture was stirred at room temperature
5 for 40 min. The mixture was then partitioned between ethyl acetate aﬁd saturated
aqueous NaHCO; solution. The separated organic phase was washed with brine,
dried over Na;SO,, filtered and evaporated. Purification by column chromatography
(hexane/ethyl acetate = 4/1) gave tert-butyl 3-(2-oxoethyl)-1-piperidinecarboxylate as
a colorless oil (652 mg, Zield; 60%). )
10 o
'[Starting compound 2H]

) 0
HCl NH J<
N/U\O
O ——
- o
0" o
oo

15 To a cold (0 °C) mixture of 3-methoxycarbonyl 4-piperidone HCI1 (10 g, 51.6 mmol)
and triethylamine (10.8 mL, 77.5 mmol) in dichloromethane (100 mL) was added a
solution of di-tert-butyl dicarbonate (11.8 g, 54.2 mmol) in. dichloromethane (100 -
mL). The mixture was stirred at room temperature for 2 hrs and concentrated under
reduced pressure. The residue was quenched with water, extracted with ether, dried

20 over MgS0O,, filtered, and evaporated to give 1-tert-butyl 3-methyl 4-oxo-1,3-
piperidinedicarboxylate, which was used for the next reaction without further

purification. (14.9 g, yield; quant.)



Wth the use of starting conmpound 2E instead of 2B,

2- am no- 6- ( 2- hydr oxyphenyl ) - 4-(3-nethyl pi peridin-3-yl)-nicotinonitrile
hydr ochl ofigdg/M8® prepared in a simlar manner as descri bhgd/ipakx@sp! e
1-1. 20 Mol ecul ar weight: 344.85 Mass spectronetry: 309 (M+ H+ 1In vitro
activity grade: B Cellular activity grad®- (A594)-B 1H NVR(500 MHz,
DMSO-d6): 1.52 (3H, s), 1.78 (2H, br d, J = 38.1 Hz), 1.97 - 25 2.04 (1H,
m, 2.37 - 2.44 (1H, m, 2.99 (2H, br d, J = 31.7 Hz), 3.34 (1H, dd, J =

5.5, 12.5 Hz), 3.75 (1K, 5.5, 125Idz) 6.92 - 6.96 (2H, M, 7.22
(1H, s), 7.33 - 7.39.(2H_ 33%805-808 1M o 9.02 (1H, br s), 9.42

(1H, br s). WO 02/ 2f6 P01/ 10405 F74Y ERanple 1-4 H/N HOF 1 \ O
\ NNHZ F OH F Fgo ¥th the use of t g ting compound 1B instead of 1A,

2-am no- 5-f| uoro- Q: (4 hydroxyphenyl)-4- (3¢ pi peridinyl)-nicotinonitrile
trifluoroacetate wés pPepared in a simParOmanner as described in Exanple
1-1. Mol ecular weight: 426.3 7 10 Mass spectronetry: 313 (M+ H+ 1In vitro
activity grade: A Cellular activity grade: (A594)-B/(Jurkat)-B 1H NVR(500

'_VHg 3$NESZOHd 616 ?Jaofd7%d‘5ﬁ'j sol[ﬂtlonjof 915te£t36ﬁty1 '3;-r,ne§1y94 ogx%f_'i )3 blpeﬁdmeé:l@ar%oxﬁéﬁe Hg) ,25
(134 0g, 520 8 mmol) 1n metha;nol (800 mL) was added NaBH4 (9 85 g, 2604

5 mmol) portionwise. The resulting mixture was stirred overnight to be allowed to

warm to room temperature. The solvent was removed under reduced pressure, the

residue was dissolved into ethyl acetate, washed with brine, dried over MgSQ,,

filterd, and concentrated under reduced pressure to give 1-tert-butyl 3-methyl 4-
hydroxy-1,3-piperidinedicarboxylate, which was used for the next reaction without

10 further purification. (120.8 g, yield 90%)

HO
~

0 o
N/U\OJ< Q/U\o/k
0" Yo

To a cold (0 °C) solution of 1-tert-butyl 3-methyl 4-hydroxy-1,3-piperidine-

15 dicarboxylate (1,64 g, 6.32 mmol), 4-dimethylaminopyridine (16.0 mg, 0.13 mmol),
and triethylamine (2.64 mL, 19.0 mmol) in dichloromethane (25 mL) was added
dropwise trifluoroacetic anhydride (1.12 mL, 7.91 mmol). The reaction mixture was
stirred at room temperature for 40 hrs. The reaction was quenched with 10% K,CO;
solurtion, extracted with CHCl3. The separated organic phase was washed with brine,

20 dried over MgSO,, filtered and evaporated under reduced pressure. The crude
product was purified by silica gel column chromatography (hexane: ethyl acetate =
5:1) to give 1-tert-butyl 3-methyl 5,6-dihydro-1,3(2H)-pyridinedicarboxylate as a
pale yellow oil. (707.4 mg, yield 46%)



15 6.93 (1H, d, J = 8.2 Hz), 7.03 (2H, br), 7.32 (1H, dt, J = 1.6, 8.5 Hz),
7.47 (1H, dd, J =1.6, 7.9 Hz), 8.73 (2H, br), 10.72 (1H, s). Exanple 1-5
CH N N NWo 24 02/ 24679 PCT/ EP01/ 10405 -75 Wth the useraipoifieost arti ng
conmpound 2D instead of 2B, 2-am no-6-(2-

hydr oxyphenyl ) - 4-[ 3- met hyl anmi no] cycl ohexl-] ni cotinonitrile hydrochl oride
was prepared in a sane manner as described in Exanple 1-1. Ml ecul ar
weight: 3 5 8.87 5 Mass spectronetry: 323 (M+ H+ In vitro activity
grade: A Cellular activipty,grade: (A594)-B '& NVR(300 MHz, DVMSO-d6): 1.34 -
1.86 (5H, m, 1.86-2.}0{1 , m, 2.04 -2 10 , m, 2.50 - 2.60 (3H,

m, 2.76 - 2.95 (1 (1H, br s)[ &'8®-6.96 10 (2H m), 7.20 -
7.40 (3H, m), 7.99 ,dJ 8.1 F), 1 (2H, br s). Exanple 1-6 CH NH

CH /NOHNNHZ N 15 Wth the use of starting conpound iF instead of 1A
6- am no- 3' - hydroxy-04 Q- pi peridinyl)-H%2' -bipyridine-5-carbonitrile
hydr ochl ori de was prepared in a same mnanner as described in Exanple 1-1.

To a cold (20 °C) solution of 1-tert-butyl 3-methyl 5,6-dihydro-1,3(2H)-
pyridinedicarboxylate (700.0 mg, 2.90 mmol) in dry toluene (40 mL) was added a

5 solution of diisobutylaluminum hydride in toluene (1.5M, 4.83 mL, 7.25 mmol)
dropwise under an argon atmosphere. The reaction mixture was stirred at 0 °C for 30
min and then stirred at room temperature. The reaction was quenched by an addition
of water and the stirring was continued for additional lhr. The precipitated
aluminum salts were filtered off. The filirate was diluted with saturated NH4Cl

10 solution, extracted with ethyl acetate. The separated organic phase was washed with
brine, dried over MgSO,, filtered and evaporated to give tert-butyl 5-
(hydroxymethyl)-3,6-dihydro-1(2H)-pyridinecarboxylate, which was used for the
next reaction without further purification. (580.0 mg, yield 94%)

gjiok Qiok

15 HO 0 (Starting compound 2H)

To a solution of tert-butyl 5-(hydroxymethyl)-3,6-dihydro-1(2H)-pyridinecarboxylate
(14.65 g, 68.69 mmol) in dichloromethane was added MnO, (89.58 g, 1030.36
mmol), then stirred overnight at room temperature. The reaction mixture was filtered

20 through Celite®, the filtrate was concentrated under reduced pressure to give tert-
butyl 5-formyl-3,6-dihydro-1(2H)-pyridinecarboxylate, which was pure enough to be
used for the next reaction. (13.55 g, yield 94%)



Mol ecul ar wei ght: 368.27 20 Mass spectronetry: 337 (M+ H+ In vitro
activity grade: A Cellular activity grade: (A594)-A 1H NMR (500 MHz,

DVSO- d6) : wb 06B46791. 82 (2H, m), 1.93 - 1.95 (2H, m, 3.03 -pcviEPi1fddos M,
3.27 - 3.37 (3H, m, 3.56 (1H m, 7.39 (1H, dd, J = 1.6, 8.5 Hz), 7.43 25
(1H, dd, J = 4.1, 8.5 Hz), 7.56 (1H, brJ)71-7.76 (1H, s), 8.23 (1H, dd, J =
1.6, 4.1 Hz), 8.78 (1H, br), 9.18 (1H, br). WO 02/24679 PCT/ EPO1/ 10405
-76- Exanple 1-7 NHBrH N HNNH2 s 5 Wth the use of the starting
conmpound 1J % ef 1A, 2-am no- 6-( 3- hydroxy- 2-

t hi enyl)-4-( plgerl dinyl)nicotinonitrile hydrobrom de was prepared in a
sanme manner as described in Exanple 1-1. Mol ecular weight: 3 81.30 10 Mass

spectronetry;. 301 (M vitro activity grade: A Cel|ul ar act|V|
grade: (A594§DA m@w@d@ﬂ?ﬂﬁ erseheagne (stardog compand HA) (1900 g, 4449. Y2 00

682 (b, o, el bl Thonea-tipalicd s)éﬁ%@?zﬁfﬁﬁ?gﬁ%ﬁﬁ.%%%.55
- 8.70 §1H, €0,378,84.61 ﬁnm) fbldnonitrileH8 1, 6181618mitiol )y ahth amnsenimh acétete
starting conaound 2F |ns ead of 2B, matg;yLé 3-[2-am no-_3-

- 20
o (2 hydr oxy dRyE) 2.5 riehnip pliee (oh Bl s SBBA 458 bty BarA®eT n o
simlar  mngfefR rggr?l%ﬂlpﬁgtuké? X RIR R lixfure was diluted with ethyl acetate. The

organic phase was washed with water and saturated brine, dried over Na,SO,, filtered
and concentrated. The residue was purified by column chromatography on silica gel
10 (hexane/ethyl acetate = 2/1). The purified compound (yellow oil) was recrystallized
from ethanol to give tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-cyano-4-
pyridinyl}-1-piperidinecarboxylate as a white solid. (5.83 g, yield; 27%).

N j\o/g N jLO/k

OH =

15
(2) A mixture of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-cyano-4-
pyridiny1}-1-piperidinecarboxylate (2.160 g, 4.457 mmol) and 10% Pd-C (0.720 g)
in ethyl acetate (30 mL) was stirred at room temperature for 2 days under a hydrogen
atmosphere (3 atm). The mixture was filtrated with Celite® and the filtrate was
20 concentrated under reduced pressure. The residue was recrystallized from diethyl

ether to give tert-butyl 3-[2-amino-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl]-1-
piperidinecarboxylate as a white solid. (0.180 g, yield; 10%)



COOVe OOH OH OH iNgN N N NH2 NH2 WO 02/ 24679 PCT/ EPO1/ 10405 -77 A
suspensi on of nethyl

3-[ 2- am n@rg322M&0- 6- ( 2- hydr oxyphenyl ) - 4- pyri di nyl ] cycl o- peaxaneaafpboxyl at e
(151 nmg, 0.43 mmol) in 2N NaOH (1 nL) and THE (2 nL) was stirred at 60 C
for 4 hrs. The reaction m xture was neutmalized with 1IN HJ (2 nlL), and
then diluted with water. The resulting precipitates were collected by
filtration, 5 washed with EtOH, and dried (60 C, 2 hrs, under reduced

pressure) to give 3-[2- 0

am no- 3- cyano- 6- ( 2- hydre ,ﬁb | )-4-pyridi nyTTeycl ohexanecar boxylic acid as
a yellowsolid (105 ie 72% . Mplecul wei ght: 337.38 10 Mass
spectronetry: 338 (M + In vitro activit gr/de: B Cellular activity
grade: (A594)-C' H—NI\/R Wz, PVBO d@h: - 2.14 (84 m, 2.30 - 2.59
(1H, m, 2.70 - , .24 - 7.38 (4H, m,
8.00 - 8.10 (1H, 1 ; .4'7( ? s). Exanples 1-9 NH CH
/N OH N NHZ 20 the use of the starfing conpound 1D instead of 1A and
the starting conpound 2H instead of 2B,

2' -am no-6'-(2- hydr oxyphenyl)-1, 2,5, 6-tetrahydro-3, 4'-bi pyri di ne-
3'-carbon|tr h roc Io |de r epa in a,sane as des rjibed in
Banpl o1 1000 e et Bl e fort Bl B amind’s SFo-B L Ry droRypheny b4
pyridinyl]-1-piperidinecarboxylate (0.170 g, 0.431 mmol) in dioxane (30 mL) was
5 added 4N HCI in dioxane (3 mL). The mixture was stirred at room temperature for

12 hrs. The resulting precipitates were collected by filtration and the filtrate was
washed with dioxane to give 2-amino-6-(2-hydroxyphenyl)-4-(3-piperidinyl)-
nicotinonitrile hydrochloride(0.075 g, yield; 53%).

10 Molecular weight: 330.82
Mass spectrometry: 295 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A/(Jurkat)-A
'H-NMR (300 MHz, DMSO0-d6): 1.81 — 1.89 (4H, m), 2.88 — 2.92 (1H, m), 3.31 —
15 3.40 (4H, m), 6.89 — 6.94 (2H, m), 7.32 — 7.38 (1H, m), 7.43 (1H, s), 8.05 (1H, d, T =
7.4 Hz), 8.83 — 8.85 (1H, br s), 9.45 - 9.47 (1H, br s).

Example 1-2

20 : F



Mass spectronetry: 293 (M+ IT)+ WD 02/ 24679 PCT/ EPO1/ 10405 -78- In vitro
activity grade: A Cellular activity grade: (A594)-A 1H NWVR (500 MHz,

DVSO- d6) : wd d224628H, br s), 3.24 (2H, br s), 4.05(2H, br s)pc1EPdP10403H, S),

6.90 - 6.93 (2H m, 7.35 - 7.46 (44 m, 8.01 - 8.02 (1H, m, 9.37 (1H, br
5 s). Exanples 1-10 NHCH N NH, Nz~-N3NHLCH 10 Wth the use of starting
conpound 1H i nstead of | A 2-am no-6-(2-am no-6-

hydr oxyphenyl ) - 4 (3-piperidinyl) nicotinonitrile hydrochl oride was prepared

ined spaur oRgtige SR bR AL f AL BB

activity gr aﬂes-pmaﬂwi)ﬁcbhhéﬂhﬁilé S udvbitetatdMvhs pepared.iBh similaOdahidr,asn) ,
2.89-293 3.28 - 3.32 (3H, m, 6.97 (2H, dd, j = 11.7, 8.2 Hz),
7.30 (2H, e§crﬂ>eéquN@}1plegl bl (1H m, 20 9.59 (1H, n). Exanples 1-11 (1)
Wth the use of the starting conmpound 1H instead of 1A, tert-butyl

3-(2-am no-6- 25 {2-am no-6-[ (4-net hoxybenzyl)

oxy] pheny| } - Bokyalapwéighy 30di36y| ) - 1- pi peri di necar boxyl ate was prepared in a
sanme manner as described in the step (1) of Exanple 1-1. WO 02/ 24679

PCT/ EPO1/ 104¥8ss spggfrometry: 281 (M + H)

In vitro activity grade: A

Cellular activity grade: (A594)-A/(Jurkat)-B

'H-NMR(500 MHz, DMSO0-d6): 2.10 (1H, m), 3.60 — 3.70 (2H, m), 6.91 (2H, m),
10 7.36 — 7.44 (4H, m), 8.05 (1H, d, J = 8.2 Hz), 9.00 (2H, br), 13.35 (1H, s).

Example 1-3

15
With the use of starting compound 2E instead of 2B, 2-amino-6-(2-hydroxyphenyl)-
4-(3-methylpiperidin-3-yl)-nicotinonitrile hydrochloride was prepared in a similar

manner as described in Example 1-1.

20 Molecular weight: 344.85
Mass spectrometry: 309 (M + H)"
In vitro activity grade: B
Cellular activity grade: (A594)-B
"H-NMR(500 MHz, DMSO-d6): 1.52 (3H, s), 1.78 (2H, br d, J = 38.1 Hz), 1.97 -
25 2.04 (1H, m), 2.37 - 2.44 (1H, m), 2.99 (2H, br d, J = 31.7 Hz), 3.34 (1H, dd, ] = 5.5,
12.5 Hz), 3.75 (1H, dd, J = 5.5, 12.5 Hz), 6.92 — 6.96 (2H, m), 7.22 (1H, s), 7.33 ~
7.39 (2H, m), 8.05 — 8.08 (1H, m), 9.02 (1H, br s), 9.42 (1H, br s).



(2) To a cooled (0 C), stirred solution of tert-butyl

3-(2-am no-6-{2-am no-6-[(4-

met hoxybewayd2)2a5¥] phenyl } - 3- cyano- 4- pyri di nyl) -1 - pi peri di ngaardoydost e
(0.30 g, 0.566 nmmol) in nethanol (10 nli) including acetic acid (0.03 g,
0.566 mml) was 5 added benzal dehyde (078 ni, 1.133 mmol) foll owed by
sodi um cyanoborohydride (0.04 g, 0.566 mmol), and the stirring was
continued at 0 Cfor 3 hrs. The reaction was quenched with water and
extracted with ethyl acetate. The organic phase was dried over sodi um
sulfate, filtered and concentrated under reduced pressure. The residue was
purified by Bxdmglalgel col um chromatography (hexane / ethyl acetate = 10
4/ 1) to give tert-butyl

3- (2-am no- 6-{2-(benzyl am no) - 6-[ ( 4- net hoxybenzyl ) oxy] -

phenyl } - 3- cyano- 4-pyri di nyl ) - 1- pi peri di necar boxyl ate as a yel | ow anor phous
(0.299 g, vield, %9 . (3) Then the yell ow anor phous was treated under
acidic conditionsy'n the simlar 15 manner as that of the step (3) in
Exanpl e 1-1 t@ giwe-2Z-am no-6-[ 2- (benzyl ami no) - 6-

hydr oxyphenyl ]I- 4 l(B pi peridnyl) nicotinonitrile hydrochloride. 'NH NH CH
I\ /  NH2 0@! Nol Beul j ght: 435.96 Mass spectronetry: 400 (M+ H+
In vitro activfty grade: B Cellular activity grade: (A594) C'H NWVR (500

MHz, DMSO-d6): 1.69 - 1.83 (2H, m, 1.90 - 1.92 (2H, nm), 2.89 - 25 2.92
(1Hm) 3.15 - 3.18 (1H, ), 3.28 - 3.33 (3H ), 4.28 (2H s), 6.17 (1H,
: J 8 2 Vth, the. 82 qfithe sthrtnig co@pgundz | B idistedd ofHA,t2- atﬂmm-ﬁﬂﬁoﬂdzf) -(2-7. 09

212 b bbb Bl S e
SUi 1160 SO Uil Sk ABekbba B iyl 19, 6 (2- i n0- 6- (4

AD_

Molecular weight: 426.37
10 Mass spectrometry: 313 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A594)-B/(Jurkat)-B
"H-NMR(500 MHz, DMSO-d6): 1.77 (2H, m), 1.95 (3H, m), 2.94 (1H, t, J = 10.7
Hz), 3.25 — 3.37 (2H, m), 3.50 (1H, d, J = 12.0 Hz), 6.90 (1H, dt, J = 1.0, 8.2 Hz),
15 6.93 (1H, d, J = 8.2 Hz), 7.03 (2H, br), 7.32 (1H, dt, J = 1.6, 8.5 Hz), 7.47 (1H, dd, J
= 1.6, 7.9 Hz), 8.73 (2H, br), 10.72 (1H, s).

Example 1-5

CH

20



5 met hoxybenzyl ) oxy] phenyl } - 3- cyano- 4- pyri di nyl ) - 1- pi peri di necar boxyl ate

(0.10 g, 0.189 nmol) obtained in the step (1) of Exanple 1-11 in

di chl or onigh@ne67#%10 nmL) including triethylamne (0.02 g, g&122P01A0%0E) was

added acetic anhydride (0.08 g, 0.889 mml). The stirring was continued at

O Cfor 5 hrs. The mxture was all owed -6 warmto roomtenperature, and

the stirring was continued for 30 mn. The 10 reaction was quenched with

wat er and extracted with ethyl acet ate The organic phase was washed with

brine and dr r f%ahﬁrg e edcupdery . r

pressure. Th@egli‘{é;u%éyav\éﬁqgﬁrl e ??d:cgﬂgefﬁs P ot Zgr ozn%‘f‘ﬁ;‘g@ y

(hexane / et]mdlromhm@tl)ﬂ:ﬁ-Zﬂelhylatﬁinb]cyclbhé‘:)yllrm@mamtmmr t hjpdroghiloride was

3-(6-{2-(acetyl argino) 6- [(4-net hoxybenzryEé) OX}/ ﬁ_henyl}

- 2- am no- 3- RFERBE mp"}/?ﬁ“?fﬁ‘i‘??‘l“)erﬂs Bessabgddn kgamplecklpoxyl ate as a pal e yel | ow

oil (0.102 Then the yellow oil was treated with acids in

t he sane m%g?’e‘cﬁfgﬁwg&%ﬁ?%%p (2) in Exanple 1-1 to give

N-{2- [ 6 am nifass-spyetromelry(: 32pi(eer HIT nyl ) - 2- pyri di nyl ] -3- hydroxyphenyl }

acet am de hydr ochl ori.de. e‘%o NHCIH ON ANH Nz~ N NHZ OH Ml ecul ar

wei ght : 3 S7FHQACEIY RIS dretry: 352 (M+ H)+ 25 In vitro activity

grade C Cel wr(A594) C WD 02/ 24679 PCT/ EPO1/10405 -81
" H NVR (500 %ﬂ&lﬁwgﬁaﬁe%@g%Bl 86 (4H, m, 1.90 (3H, s), 2.88 - 2.95

(1H, m, 112NMB(32)6MHH,DMSO-616781$4LH185(5H=m)3 ]28642)20zV(H£1ﬁ)1,|2045;L 7.23
(1H t, J = 8.2 S m &{ 9.40 - 9.42
(1H ), 9.983( @H, IB} z;;o 260(3H m), 2.76 — 295(1H m), 317(1 brs),685 6.96

10 (2H, m), 7.20 — 7.40 (3H, m), 7.99 (1H, d, T = 8.1 Hz), 9.11 (2H, br s).

Example 1-6

15 With the use of starting compound 1F instead of 1A, 6-amino-3"-hydroxy-4-(3-
piperidinyl)-2,2'-bipyridine-5-carbonitrile hydrochloride was prepared in a same

manner as described in Example 1-1.

Molecular weight: 368.27
20 Mass spectrometry: 337 (M + H)"
In vitro activity grade:A
Cellular activity grade: (A594)-A
'H-NMR (500 MHz, DMSO-d6): 1.78 — 1.82 (2H, m), 1.93 — 1.95 (2H, m), 3.03 —
3.07 (1H, m), 3.27 — 3.37 (3H, m), 3.56 (1H, m), 7.39 (1H, dd, J = 1.6, 8.5 Hz), 7.43
25 (1H, dd, J = 4.1, 8.5 Hz), 7.56 (1H, br), 7.76 (1H, s), 8.23 (1H, dd, J = 1.6, 4.1 Hz),
8.78 (1H, br), 9.18 (1H, br).



5 Exanples 1-13 to 1-44 In simlar manners as described in Exanple 1-1 to
Exanpl e 1-12 above, conpounds in Exanples 1-13 to 1-44 as shown in Table 1
wer e syntwesizzagho WO 02/ 24679 PCT/ EPO1/ 10405 -82- Tabl e JpdpwpolN@o4osr uct ure
wei ght Mass v tro A549 NWR 1-13 522.41 295 A A (300 MHz, DVMSO-d6): 1.99
(4H, m, O0 3.11 (3H, m, 3.43 (2H, d, -J6= 13.2 Hz), 6.91 (2H, m, 7.20 (1
H s), 7735 FCH (3H, m, 7.94 (1H, d, J = 8.5 Hz), F 8.46 (1H, br), 8.76
(1H, br), 13.20 O (1H, br). F~- cN F 1-14 330.82 295 B B (300 MHz,
DMSO-d6): 1.67 - 2.05 CH (6H, m, 3.19 - 3.26 (1 H m, 3.42 - 3.51 (1 H,
m, 4.30 - 433 (1 H m, &( 6.91 - 6.95 (2H, m, 7.35 - 7.40 (1 H m,
7.65 (1 H DbExa&)pled-07 (1 H s), 818 (1 H d, J =7.3 Hz),9.41 - 9.45 (1
H m, 10.27 - 10.30 (1 H, . 1-15 FN 0 523.40 296 B B (300 MHz,

DMSO-d6): 3.00 (3H m, 3.69 (3H m, 4.06 (1H, m, 4.55 (1H, F d, J =
3.7 Hz), 5.14 (1 dd, J = 4.0, 11.7 Hz), 6.95 (2H m, 7.38 (1H t, J CH
F=28.3H), 7.8 (31 ™, 7.98 (1H d, 0J = 8.3 Hz), 9.40 (3H, br), 13.5
Hz, F~ CH F~

5 With the use of the starting compound 1J instead of 1A, 2-amino-6-(3-hydroxy-2-
thienyl)-4-(3-piperidinyl)nicotinonitrile hydrobromide was prepared in a same

manner as described in Example 1-1.

Molecular weight: 381.30
10 Mass spectrometry: 301 (M + H)"
In vitro activity grade:A
Cellular activity grade: (A594)-A
'H-NMR (500 MHz, DMSO-d6): 1.69 — 1.84 (2H, m), 1.84 — 2.00 (2H, m), 2.94 —
3.06 (1H, m), 3.12 — 3.28 (2H, m), 3.28 - 3.40 (2H, m), 6.82 (2H, d, J = 5.4 Hz), 6.83
15 (1H,s), 7.63 (2H, d, ] = 5.4 Hz), 8.55 — 8.70 (1H, m), 8.85 —9.00 (1H, m).

Example 1-8
With the use of the starting compound 2F instead of 2B, methyl 3-[2-amino-3-cyano-

20 6-(2-hydroxyphenyl)-4-pyridinyl]-cyclohexanecarboxylate was prepared in a similar

manner as described in Example 1-1.

COOMe OOH
OH S — Z
OH X
~ | ~
N” “NHp N~ “NH,



F 1-16 378.86 343 D (500 MHz, DVMsO-d6): 2.89 (1 H d, J = 14.8 Hz), 2.92 -
3.19 (2H, m, 3.38 CH- 3.41 (2H m, 6.54 (1 H mM, 6,59 0H d, J =7.9
Hz), 6.84wo0 ®299(2H, n), 6.94 - 6.97 (2H, M, 7.30 - 7. IeT/Epbldrosad, 7. 96
(1 H d, J=8.2H), 13.45 (1 H, br). 1-17 344.85 309 B B (300 MHz,
DVMSO-d6): 1.78 - 1.96 (4H, m, 2.20 (3H/7s), 2.87 - 2.93(1 H CHm, 3.23
- 3.43 (4H, m, 6.32 (0.7H, br s), 6.82 (1 H t, J =7.5Hz), 7.25 (1 H,
d J=7.2 H), 7.42 (3H, br s), 7.91 (1 H d, J =8.3 Hz), 13.88 (1 H,
br s). WD 02/x2 (3 E

DIVBC}) Hey e 1 %glﬁé&&&mﬁﬁ%&llﬁ)fﬂgméng@gﬁan%% n?”hgcﬁéx 3%1{} 4%%&%@]%%‘2
3.31-3. 39(3Hhﬂ:)a,nﬁcai’50§mtd (1]5=1 mg, Q4B—In)mol§n86N(Ma®H (ddnL)]aml'lZHB (28nl7) Wadiz) ,
7.24 (1 H s 1H d J-= 1) ., 7 H, br
5), o 36 (1 g ok ath0 G, forg Yo Therediioh, Kty s Mﬁalﬁﬁ)é@t%’el)l‘] Bl iy, o7
4H, 4

(7' 30 [T) y 35 ?rid tl%ngtﬁhﬁél?d {jhthﬁat?f f ,resﬁtll%g gfe%%i:‘ltﬁfgsgg&g ;%gll%ct&t l%( ?ﬁtﬁtﬂg, m
8.5 5 washed w1th EtOH, and dried (60 °C, 2 hrs, under reduced pressure) to give 3-[2-

amino-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl]cyclohexanecarboxylic acid as a
yellow solid (105 mg, yield; 72%).

Molecular weight: 337.38
10 Mass spectrometry: 338 (M + H)*
In vitro activity grade: B
Cellular activity grade: (A594)-C
'H-NMR (300 MHz, DMSO-d6): 1.30 — 2.14 (8H, m), 2.30 — 2.59 (1H, m), 2.70 —
2.89 (1H, m), 6.83 — 6.93 (2H, m), 7.24 — 7.38 (4H, m), 8.00 — 8.10 (1H, m), 12.41
15 (1H, s), 13.47 (1H, s).

Examples 1-9

20 With the use of the starting compound 1D instead of 1A and the starting compound
2H instead of 2B, 2'-amino-6'-(2-hydroxyphenyl)-1,2,5,6-tetrahydro-3,4'-bipyridine-
3'-carbonitrile hydrochloride was prepared in a same manner as described in Example
1-1.

25 Molecular weight: 328.80
Mass spectrometry: 293 (M + H)"



FI Hz), 860 (1 H br s), 899 (1 H br s), F 13.83 (1 H br s). F 1-20
442.83 329 A A (500 MHz, DVMBO-d6): 1.74 - 1.97 (4H n), 2.86 - 2.92 (1 H,
M, 3.23 wolthchdH, M. 6.94 (L H t, J = 7.8 Hz), All5~ptrddboidodds br s),
7.55 (L H dd, J = 7.6, 1.4 Hz), 7.59 (2H, br s), 8.07 (1L H, dd, J = 8.5,
1.4 Hz), 8.60 (1 H, br s), 8.99 cH (1H7%rs), 14.58 (1H, brs). F 1-21 CH
344.85 309 C B (500 Mz, DVBO-d6): 1.79 -1.95 (4H, n). 2.20 (3H s), 2.90
(1H dd, J =10.4, 11.3 Hz), 3.23 - 3.42 (4H m, 6.82 (L H t, J =7.6
), 726 (1 , 7.43 (2H, br s), 7.43 (1 H s), 7.91 (1H
d, J = H trga%glfy%}]“d@br) 9.51 (1 H br), 13.91 (1 H br). 1-22 A
344 85 505 ACBI(RORtiVity criddS(i98)-A 1. 40 - 2.20 (8H, m), 2.60 - 2.88 (1 H

m, 310 zgni{é{ﬁﬁéoy A q%@o 462,52 gzrgir};rgsﬂ} 243'2‘1{1,’ o s i lp A M-
EASER AT s e R R R

.00

Examples 1-10

10 With the use of starting compound 1H instead of 1A, 2-amino-6-(2-amino-6-
hydroxyphenyl)-4-(3-piperidinyl) nicotinonitrile hydrochloride was prepared in a

same manner as described in Example 1-1.

Molecular weight: 345.83
15 Mass spectrometry: 310 (M + H)"
In vitro activity grade: C
Cellular activity grade: (A594)-C
'H-NMR (500 MHz, DMSO-d6): 1.81 — 1.92 (3H, m), 2.89 — 2.93 (1H, m), 3.28 —
3.32 (3H, m), 6.97 (2H, dd, j = 11.7, 8.2 Hz), 7.30 (2H, t, J = 8.2 Hz), 9.01 (1H, m),
20 9.59 (1H, m).

Examples 1-11

(1) With the use of the starting compound 1H instead of 1A, tert-butyl 3-(2-amino-6-
25 {2-amino-6-[(4-methoxybenzyl) oxy]phenyl}-3-cyano-4-pyridinyl)-1-
piperidinecarboxylate was prepared in a same manner as described in the step (1) of

Example 1-1.



N7.80 (3H m, 7.80 - 8.40 (3H, m. CH 1-24 CH 344.85 309 A B (500 Mz,
DVMSO-d6): 1.25 -1.38 (1 H m, 1.58 - 1.70 (1 H, m, 1.72 - 1.84 (2H, m),
2.15 - 2.3® d2bik7on), 2.60 - 2.85 (4H, n), 3.10 - 3.22 (2hciNpwk/i104s88 -
6.94 (2H, m), 7.34 (1H, t, J =7.7 H), 7.38 (1 H, s), 7.45 (2H, br),

7.95 (1 H d, J =8.5H), 870 (1 H byg, 9.05 (1 H br). 1-25 366.85 331
A B (300 MHz, DVMBO-d6): 3.20(1H, dd, J = 9.5, 13.2 Hz), 3.22 (1 H, dd, J =
5.7, 13.2 Hz), 4.54 (1H, br), 6.90 - 6.95 CH HP (2H, m), 7.10 - 7.13 (2H,
m, 7.22 - 7.51 (7H, n), 8.09 (1H, s), 8.12 (1H CHd, J = 7.9 Hz), 9.00
(3H, br). NNI 1-26 396.88 361 A B (500 Miz, DMSO-d6): 3.11 - 3.24 (1 H,

M, 327 - 3@STEs doled 0 TPRiréSibluton o tkebitsl BGNtning-6- @iz 24,
(3H, m, 7. H@ﬂ(%ymnzy})ompb@yz}ﬁﬂyarw-pyn@lmyli 1splpsr1d_1n¢@5boxmtel40(3ﬁ? B s).

127 37995 B8 S0 i s g fhgh g,
Hz), 6.93 - Zdd¥d Ke&h’aldeliﬁde (0.08L:, 171BImindt), folloivedDy sodiim 8yanobdroBsfdfide H, br
s). 807 (1 (HO 049 ng, 0%66 mmol) and the stirring was continued at 0 °C for 3 hrs. The reaction

was quenched with water and extracted with ethyl acetate. The organic phase was

dried over sodium sulfate, filtered and concentrated under reduced pressure. The

residue was purified by silica gel column chromatography (hexane / ethyl acetate =

10 4/1) to give tert-butyl 3-(2-amino-6-{2-(benzylamino)-6-[(4-methoxybenzyl)oxy]-
phenyl}-3-cyano-4-pyridinyl)-1-piperidinecarboxylate as a yellow amorphous
(0.299 g, yield; 85%).

(3) Then the yellow amorphous was treated under acidic conditions in the similar
15 manner as that of the step (3) in Example 1-1 to give 2-amino-6-[2-(benzylamino)-6-
hydroxyphenyl]-4-(3-piperidinyl) nicotinonitrile hydrochloride .

20 Molecular weight: 435.96
Mass spectrometry: 400 (M + H)"
In vitro activity grade: B
Cellular activity grade: (A594) C
'H-NMR (500 MHz, DMSO-d6): 1.69 — 1.83 (2H, m), 1.90 — 1.92 (2H, m), 2.89 —
25 2.92 (1H, m), 3.15-3.18 (1H, m), 3.28 - 3.33 (3H. m), 4.28 (2H, s), 6.17 (1H, 4, J =
8.2 Hz), 6.32 (1H, d, ] = 8.2 Hz), 7.00 (1H, t, J = 8.2 Hz), 7.09 (1H, s), 7.20 — 7.23
(1H, m), 7.28 — 7.33 (4H, m), 8.97 (1H, m), 9.47 (1H, m).



14.9 Hz), 9.53 (1H, s). WD 02/24679 PCT/ EPO1/10405 -85 1-28 332.84 297 A C
(300 MHz, DMSO-d6): 0.85 (3H, t, J = 6.7 Hz), 1.17 - 1.30 (4H n), 1.88-
CH Hp 1. 9%/0(0&/2]4‘679”) 1.97 - 2.12 (1 H m, 4.29 (1 H br YcrEee9306p2H t, J
=6.5 Hz), 7.37 (L H t, J =7.6H), 7.60 CHJ | H br s), 7.92 (1 H =
7.8, 14.5 Hz), 8.99 s), (28.07 (1 H H-8)- dd, 1-29 458.44 345 B C (300
Mz, DMSO-d6): 2.08 (1 H, m), 5.03 (1H dd, J = 4.1, 6.8 Hz), 6.92 (2H,
m, 7.15 - 7.39 (6H, m, 7.70 (3H d, J =5.6 Hz), 8.06 (1 H, dd, J =

1.3, 8.3 Hz), 8.87 (1L H br), 9.25 (1 H al m, 10.34 (1 H m, 13.69 (1 H,
s). CH\ I'FIl F 1-30 F 384.84 349 A B (300 Mz, DMBO-d6): 3.15 - 3.23
(1H m, 3. BlampBI5R (1 H n), 4.47 - 4.51 (1 H, ), 6.91 - 6.98 (2H, m,

7.06-7.20 (4H, ), 7.35-7.48 (1H, CHn), 8.11 (1L H s), 813 - 8.17 (1 H,
M, 9.10 (2H, br s). it 1-31 316.79 281 B B (300 Mz, DMSO d6): 1.34 -

1.53 AH ( 47.(3H 7 4 (1
RSN 8’5‘0 amfoéldzﬁ o, %?ﬁ Zm—ge% golﬂ?ioin }fi%? qﬁtﬁ 343! Hhnif-6- B:ino-6424 (

5 methoxybenzyl)oxy]phenyl} -3-cyano-4-pyridinyl)-1-piperidinecarboxylate (0.10 g,
0.189 mmol) obtained in the step (1) of Example 1-11 in dichloromethane (10 mL)
including triethylamine (0.02 g, 0.227 mmol) was added acetic anhydride (0.08 g,
0.889 mmol).The stirring was continued at 0 °C for 5 hrs. The mixture was allowed
to warm to room temperature, and the stirring was continued for 30 min. The

10 reaction was quenched with water and extracted with ethyl acetate. The organic
phase was washed with brine and dried over Na,SO,, filtered and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography
(hexane / ethyl acetate = 2/1 — 1/1 — 1/2) to give tert-butyl 3-(6-{2-(acetylamino)-6-
[(4-methoxybenzyl)oxy]phenyl}-2-amino-3-cyano-4-pyridinyl)-1-piperidine-

15 carboxylate as a pale yellow oil (0.102 g, yield; 94.5%).

Then the yellow oil was treated with acids in the same manner as in the step (2) in
Example 1-1 to give N-{2-[6-amino-5-cyano-4-(3-piperidinyl)-2-pyridinyl]-3-
hydroxyphenyl}acetamide hydrochloride.

20

Molecular weight: 387.87

Mass spectrometry: 352 (M + H)"
25 In vitro activity grade: C

Cellular activity grade: (A594) C



M, 7.65 (L H s), 7.97 (L H d, J =82 Hz), 810 (3H br), 9.85 (1 H, br
s), 10.02 (1 H, br s). 1-32 CHR N 290.75 255 A B (300 MHz, DwVsO-d6): 1.58
(3H, d, IJwo022489Hz), 4.45 (1 H m, 6.91 - 6.96 / N (2HpdDEPI(ABA5- 7. 40
(1LH m, 7.90 CFl (1L H s), 8.06(1L H d J =80 H), 894 (1H brs).
N WA WO 02/ 24679 PCT/ EPO1/ 10405 -86 1-8B-396.37 283 A B (300 Mz,
DMSO-d6): 0.64 (3H, d, J = 6.8 Hz), 108(3H d J =6.9 H), 4.96 (1 H,
s), 6.90 - 6.95 (2H, m, 7.36 (1H t, 84HZ) 7.61 (1H, s), 0 7.72

WSy FF TAMEERMIEDRO- Loy f%@%ﬁ%%{%w%ﬁ* grug

9.4, 13.2 Hz)n),312}—326lﬂ4Hﬁni) Q78(115.d7 J 48221} 7 024184 sy, 7.2, (1L, ), ] 6.8  CH
6.99 (2H, 24, , 7.22 - _71.29 (4H, , (.35 - 7.55 (3H,
01 % o (D T 5 70 G Y 880 8,951, 540 o 0 i) 990 (L B B b
no A B (300 Mz, DVBO-d6): 3.26 - 3.34 peak (1 H n), 3.48 - 3.57 (1 H,
M, 4.02 - 4.80 (1 H n), 6.87 - 6.93 (2H ),

5 Examples 1-13 to 1-44

In similar manners as described in Example 1-1 to Example 1-12 above, compounds

in Examples 1-13 to 1-44 as shown in Table 1 were synthesized.



CH7.30 - 743 (1 H, m, 7.53 (2H, d, J = /N6.4 Hz), 7.89 (1 H d, J =
8.8 Hz), 8.79 (2H, br s). I j"Nri 1-36 382.35 269 A B (300 MHz, DMSO- d6):
1.21 (3H wdo2bicms 6.4 Hz), 2.88 - 3.08 (2H, m), 3.73 H-J fd1(Bproldiodes S),
6.89 (1 H s), 6.92 (1 H br s), 7.35 (2H, t, J = 6.8 Hz), 7.43 (1 H O br
s), 7,95 (3H, br s), 13.36 (1 H, s). Nit8-x "CHF_ 1 F 1-37 368.32 255 A
A (500 MHz, DMSO-d6): 3.03 (2H, t, J N = 7. 5 Hz), 3.23 (2H, t, J = 7.7 Hz),
6.89 - 6.99 (2H, m, 7.35 (2H t, J = O Hz), 7.41 (2H, br s), 7.88 -
7.98 F K ( 4'1'§b{9 13.38 1H, s). FFV\DO/ 4679 CT/EP01/10405 -87 1-38 0
337.38 338 A 00 MHz, DMBO-d6): 1.47 (2H, dg, J = 3.0, 12.8 Hz), 1.72
(2H, dg, J = 3.0,12.8 Hz), 1.84 (2H J = 3.0, 128Hz)205(2H dd,
J 3.0, 12. 8—Hz) 2 3 Hz) 273 (2H _tt 1l =
o 93(2H N, Tme3

3 1 ,

3.2, 12.0 He 6. 7,38 (4H 8.04 (L H d |J=
7.9 H), 12. :'ﬁ"?’ﬂ&f “or 13. 51 ( Jwerdnt 1S )vitro]_%‘g@ %%.30 ccC

1-13 522.41 (295 A A (300 MHz, DMSO-d6): 1.99 (4H, m),

o 3.1 (3H, m), 3.43 (2H, d, J = 13.2
. Hz), 6.91 (2H, m), 7.20 (1H, s), 7.35
H (3H, m), 7.94 (1H, d, J = 8.5 Hz),
z Fl 8.46 (1H, br), 8.76 (1H, br), 13.20
o I l o (1H, br).
N, F.
F

7.
2
47 (2
dd

3{2H tt 3 =33 12

1-14 330.82 |295 B B (300 MHz, DMSO-d6): 1.67 - 2.05
(6H, m), 3.19-3.26 (1H, m), 3.42 -
CH 3.51 (1H, m), 4.30 - 4.33 (1H, m),
6.91-6.95 (2H, m), 7.35-7.40 (1H,
m), 7.65 (1H, br s), 8.07 (1H, s), 8.18
(1H, d, J = 7.3 Hz),9.41 - 9.45 (1H,
& m), 10.27 - 10.30 (1H, m).

1-15 52340 [296 |B |B  |(300 MHz, DMSO-d6): 3.00 (3H, m),
FN/\ o 3.69 (3H, m), 4.06 (1H, m), 4.55 (1H,
F d, J = 3.7 Hz), 5.14 (1H, dd, J = 4.0,
P 11.7 Hz), 6.95 (2H, m), 7.38 (1H, £, J
H N\ = 8.3 Hz), 7.81 (3H, m), 7.98 (1H, d,
| o J = 8.3 Hz), 9.40 (3H, br), 13.5 Hz,
R (1H,s).

F

378.86 |343 D (500 MHz, DMSO-d6): 2.89 (1H, d, J
O = 14.8 Hz), 2.92 - 3.19 (2H, m), 3.38
CH - 3.41 (2H, m), 6.54 (1H, m), 6.59
(1H, d, J =7.9 Hz), 6.84 - 6.90 (2H,
m), 6.94 - 6.97 (2H, m), 7.30 - 7.37

q (4H, m), 7.96 (1H, d, J = 8.2 Hz),
O 13.45 (1H, br).

AN

117 344.85 (309 B B (300 MHz, DMSO-d6): 1.78 - 1.96
(4H, m), 2.20 (3H, s), 2.87 - 2.93(1H,
CH m), 3.23 - 3.43 (4H, m), 6.32 (0.7H,
brs), 6.82 (1H, t, J = 7.5 Hz), 7.25
(1H, d, J =7.2 Hz), 7.42 (3H, br s),
7.91 (1H, d, J = 8.3 Hz), 13.88 (1H,
Z br s).

AN




Nchl | O
br), 1.60 (5H,

- 3. 20 CHWO2H3246%,
0 (8H m),
N 9.58 (1
4" Cto 1-42 0 10 486. 47
3.62 (3H, d, J
8. 02(1H, dd, J=1. 4, 8. 4Hz) ,

7.21 - 7.45
J = 8.1 He),

(5H, m,
PCT/ EPO1/ 10405

~\V Y "'Ci

FF 1-40 506.05 470 B B (300 MHz, DMBO- d6):
2.69 - 2.80 (4H, m, 3.04 (2H, d, J = 7.5 Hz),
(1H, dd, J = 7.4, 15.4 Hz),
7.56 (1 H, s), 7.96 - 7.99 (1 H,
H br), 13.33 (188 br s).
373 C B (300 MHz, DVMSO-d6): 1.85 (4H, m), 3.00
=11.2 Hz), 6.90 (2H, m, 7.37 (3H m,

13.4 (1H s). F Cfi agsN F WD 02/ 24679

-88 1-43 506.57 393 A A (500 MHz, DMSO-d6): 0.93 (6H,

br

m,
5.19

m, 9.14 (1 H,
1-41 0 661.61 B B\

1.25 (1H,
3.12

6. 91 pCTEMT/16485, ™M,

d,
I F

1.68 (8H, m
(1H d J=

118,
13.

oL (4H 8400 (SHER)[F116 92 ([BH, [[PR VR HSOGGATE s e
s , M), o. , M),

2 (1 H br}, 13.4 (1 R S)3uF tElan m) 6.6 (R o J =

2.3 Hz), 6.36 (1H, dd, J = 2.3, 8.7

Hz), 7.24 (1H, s), 7.31 (1H, br s),

7.87 (1H, d, J = 8.7 Hz), 8.77 (1H, br

s), 9.36 (1H, brs).

8. 02

1-19

426.37 {313 (500 MHz, DMSO-d6): 1.76 - 1.97
(4H, m), 2.88 - 2.90 (1H, m), 3.22 -
3.27 (4H, m), 6.88 - 6.94 (1H, m),
7.30-7.35 (1H, m), 7.44 (1H, s),
7.55 (2H, brs), 7.88 (1H, d, J=8.5
Hz), 8.60 (1H, br s), 8.99 (1H, br s),

13.83 (1H, brs).

1-20

442.83 (329 (500 MHz, DMSO-d6): 1.74 - 1.97
(4H, m), 2.86 - 2.92 (1H, m), 3.23 -
3.45 (4H, m), 6.94 (1H, t, J = 7.8 Hz),
7.47 (1H, brs), 7.55 (1H, dd, J = 7.6,
1.4 Hz), 7.59 (2H, br s), 8.07 (1H, dd,
J=8.5, 1.4 Hz), 8.60 (1H, brs), 8.99

(1H, br s), 14.58 (1H, br s).

1-21

344.85 |309 (500 MHz, DMSO-d6): 1.79 - 1.95
(4H, m), 2.20 (3H, s), 2.90 (1H, dd, J
=10.4, 11.3 Hz), 3.23 - 3.42 (4H, m),
6.82 (1H, t, J = 7.6 Hz), 7.26 (1H, d,
J=7.6Hz), 7.43 (2H, brs), 7.43 (1H,
s), 7.91 (1H, d, J = 7.6 Hz), 8.86 (1H,

br), 9.51 (1H, br), 13.91 (1H, br).

1-22

344.85 (309 (300 MHz, DMSO-d6): 1.40 - 2.20
(8H, m), 2.60 - 2.88 (1H, m), 3.10
and 3.48(1H, brs), 6.75 - 6.95 (2H,
m), 7.00 - 7.85 (3H, m), 7.85- 8.25
(1H, m), 8.14 (1H, br s), 8.37 (1H, br

s).

N

s
L )< =




F 1-44 369.30 256 B B (300 MHz, DvsO-d6): 3.18 (2H, t, J = 6.2 Hz), 4.76
(2H, t, J =6.2 Hz), 6.90 (2H, m, 7.23-7.82 (4H, m, 7.95 (1H, dd, J
=1.6, 8.4widz)22448.39(1 H s). F CFl  F WD 02/ 24679 PCT/ EHeql¥ph946fps - 89-
Exanple 2-1 (1) Wth the use of starting conmpound | E instead of I|A,
tert-butyl 3-{2-am no-6- [2,6-bis(benzy}t84&y)phenyl]-3-cyano-4-pyridinyl}

- 1- pi peridi necarboxylate (3.54 g, 5 yield; 30% was prepared in a simlar
manner as described in step (1) in Exanple 1- 1. 0 0 1\ NO- 2~-NO- N O ™
N NH2 NH2 1B ~-0 ( b SUSPENST 0784485 T T TADUTKI (300 MHz, DMSO-d6): 1.27 - 2.17
3-{2-am no-6{[ 2, 6- bi s( zyl oxy) phenyl ] - 3- cyaho- 4- 1Q(8H, m), 2.75-3.00 (1H, m), 3.19

pyri di nyl }- 1 pi pelr Ui ar o;<y| ate (B.461|g, 5/9 nnol )gaﬁ%}?%?ﬁ@gb

OJ

ng) in ethy|l acedtate including acetic acjid ( or
2 days at ropm t re under a hydrdgen atngsphgre. The reaction
m xture was il ut v JTHE (200 m.) and fi|terjed tlhrough Celite(r). The

filtrate was|conc jated under reduced |pressureg. The resi due was washed

with ethyl agetatle and hexane, and dried
1-24 cH 34485 (309 |A |B (500 MHz, DMSO-d6): 1.25 - 1.38
(1H, m), 1.58 - 1.70 (1H, m), 1.72 -
1.84 (2H, m), 2.15 - 2.25 (1H, m),
2.60 - 2.85 (4H, m), 3.10 - 3.22 (2H,
N m), 6.88 - 6.94 (2H, m), 7.34 (1H, t, J
| N =7.7 Hz), 7.38 (1H, s), 7.45 (2H, br),
p 7.95 (1H, d, J = 8.5 Hz), 8.70 (1H,
N br), 9.05 (1H, br).

125 366.85 |331 |A |B (300 MHz, DMSO-d6): 3.20(1H, dd, J
O =9.5,13.2 Hz), 3.22 (1H, dd, J = 5.7,
13.2 Hz), 4.54 (1H, br), 6.90 - 6.95
HHN (2H, m), 7.10 - 7.13 (2H, m), 7.22 -
_ 7.51 (7H, m), 8.09 (1H, s), 8.12 (1H,
- z d, J = 7.9 Hz), 9.00 (3H, br).

126 396.88 |361 |A |B (500 MHz, DMSO-d6): 3.1 - 3.24
(1H, m), 3.27 - 3.45 (1H, m), 3.68
(3H, s), 5.24 (1H, brs), 6.79 (2H, d, J
= 8.8 Hz), 6.88 - 6.99 (2H, m), 7.08
(2H, d, J = 8.8 Hz), 7.33 - 7.41 (3H,
m), 7.63 (1H, s), 8.00 (1H, dd, J =
1.3, 8.2 Hz), 10.14 (1H, s).

1-27 378.86 |343 Cc (300 MHz, DMSO-d6): 2.77 - 2.86
O (1H, m), 4.82 (1H, d, J =17.4 Hz),

5.08 (1H, dd, J =4.2, 11.9 Hz), 5.20
CH (1H, d, J = 17.4 Hz), 6.93 - 7.00 (2H,
m), 7.28 - 7.51 (4H, m)7.83 (1H, s),
™ 7.94 (1H, brs), 8.07 (1H, dd, J = 7.2,
14.9 Hz), 9.53 (1H, s).




15 under reduced pressure to give tert-butyl

3-[ 2- am no- 3- cyano- 6- (2, 6-di hydr oxy-

phenyl ) - Awoyn2idémnyl | - 1- pi peri di necar boxyl ate (1.82 g, yi elrT/iHo409 N ~O
NNN OHI -~ OHNNH2 NNH2 OH OH HO (3) tert-butyl

3-[ 2- am no- 3- cyano- 6- ( 2, 6- di hydr oxypheny83) - 4-pyri di nyl ] - 1- pi peri- 20

di necar boxyl ate (200 ng, 0.49 mml) was treated under acidic conditions in
a simlar manner as described in the step (3) of Exanple 1-1. The
resulting pr@&espilt al € was WO 027 2467338 TezPOW 10805 [(3edNtHzOnEd-esyb.esi3hyJ
filtration, yashed with pthyl acetate and hexane, and-@l?ﬁ%d%r‘ié@e@“ m), é8Buged

pressure to give [FHaff'ne- 6- (2, 6- di hydroxyphenyl)-4-(34%%}@ J:)(Ig‘rgg no-

nitrile hydrechlo Z'ng, yield] 73% . 5| Mllecullg VRS S
[

spectrometry} 311 In vitro actiVvity grade: A(1ﬁ‘alré)ulga(nHa)c¢amthy
grade: (A549]-A 1 MHz, DVBO-d6)|: 1.66 -| 1. 99={&M5Hs) 8.992Hep). - 3 20
(2H m, 3.28 - 1 , M, 6.41 (24, d,|J 57.9 Hz), 7.08 (1H t, =
7.9 Hz), 7.28 (2H 7.65 (1H,|s), |8.82|(1H, br| d), 9.17 (1H, br JI)

Exanpl e 2-2 [®9A|suspensjQn of tert-badal|ass [B c (300 MHz, DMSO-d6): 2.08 (1H, m),

3-[ 2-ami no- 3jcyan di hydr oxyphenyl|) - 4- 503(1“ dd, J =4.1, 6.8 Hz), 6.92
pyridinyl]-211pip¢g car boxylate (800 ng, 0] 73 mml rig&ﬂéﬁ'&tzﬁog 5t ep
(2) of Exanple 2 brom de (0.1 |nL, 0.80 mm 8an | eRPHASS b bEAH,
carbonate (303 n /mml) in a sol utlion of acetomeﬂ(slﬂHnrlL)wmnH,ﬂfHE (15

m.) was stirged f

: t roomtenpgrature. {The [reaction m xture was
concentrat ed{unde

1-30 384.84 349 |A |B (300 MHz, DMSO=d6): 3.15- 3.23

(1H, m), 3.47 - 3.53 (1H, m), 4.47 -

4.51 (1H, m), 6.91 - 6.98 (2H, m),

7.06 - 7.20 (4H, m), 7.35 - 7.48 (1H,

cH m), 8.11 (1H, s), 8.13 - 8.17 (1H, m),
y 9.10 (2H, br s).

1-31 31679 (281 B |B (300 MHz, DMSO-d6): 1.34 - 1.53
(1H, m), 2.30 - 2.47 (34, m), 3.40 -
3.67 (2H, m), 5.03 - 5.14 (1H, m),
N 6.82 - 7.00 (2H, m), 7.28 - 7.44 (1H,
o AN m), 7.65 (1H, 5), 7.97 (1H, d, J = 8.2
Hz), 8.10 (3H, br), 9.85 (1H, brs),
N 10.02 (1H, brs).

1-32 CH HN 290.75 |255 |A B (300 MHz, DMSO-d6): 1.58 (3H, d, J
= 6.9 Hz), 4.45 (1H, m), 6.91 - 6.96

N (2H, m), 7.34 - 7.40 (1H, m), 7.90

z (1H, s), 8.06 (1H, d, J = 8.0 Hz), 8.94

(1H, brs).




20 pressure, then dissolved in ethyl acetate (100 nL) and water (100 ni).
The separated agueous phase was extracted with ethyl acetate (100 nL x 2).
The conbwerda¢@ani ¢ phase was washed with brine (100 mi)pctdrpogdofeyer
Na2SO4, filtered, and concentrated under reduced pressure. The crude
product was purified by columm chronmato8faphy on silica gel (hexane/ethyl
acetate, 4:1-2:1-1:1) to give tert 25 butyl
3-{2-am no- 6-[ 2- (benzyl oxy) - 6- hydr oxyphenyl ] - 3- cyano- 4- pyri di nyl } - 1-
pi peri di necafiB®Xylate (239 Ny, VI el Ojze83p%ge3 TR a |80l UBoodiz, OMSO-&5): 0.643H, 9/ U
3-{2-am no- 6} [ 2- ( y) - 6- hydr oxyphenyl ] - 3-cyano--68Hz),108(3HdJ = 6.9 Hz),
4-pyridinyl }}1-pi rboxyl ate| (239 ny, | 0. 48 nT ﬁﬁeaggé g m.)
T-aer

was 30 addef 4N NgKane (25 mL)| The reagctign mj¥ He:,,J

room t enperat ure g . Th resu| ting pregi pltatEszaqu d)e:x:ésel
filtration, pashe 2/ 24 $CT/ EP01/ 10405 -91 wijth et hyl acet at e a1d
hexane, driefd ung reduced pressure|to give R-amni no-
(benzyl oxy) - p=hydroxyphenyl ] -4- (3-piperidinyl)ni gotin

(184 "y, yi BrY: 88%.@H O CN \[*MRuB'oH*HC [B5 |

436. 95 Mass ppect/ronetky: 401 (M+ H+ |In vifro |actiyt by @1H,
Cellular act]vity (A549) - A 1H NVR|[(500] MHz7, DNV&®H )71111 i3t ni),4 1H,
M, 1.65-1.7% (3H 267-2.73 (2H, )y, 3.p7-3. 12| @%ﬂf@(
(2H, nm), 5.0 (1H 11.3 Hz), B.12|(1H,| d,| J = %1 ’jz‘ %77 (1H,
d, J =8.3|Hz), 7.24 - |7.4¢ 8.72 (1
12.54 (1H, s). 15

d, J = 8.3 Hp)
br d), 9.01 [1H,

366.85 [no A B (300 MHz, DMSO-d6): 3.26 - 3.34
peak (1H, m), 3.48 - 3.57 (1H, m), 4.02 -
4.80 (1H, m), 6.87 - 6.93 (2H, m),
7.30-7.43 (1H.,m), 753 2H,d, J =
N 6.4 Hz), 7.89 (1H, d, J = 8.8 Hz),
8.79 (2H, brs).

1-36 382.35 (260 |A |B (300 MHz, DMSO-d6): 1.21 (3H, d, J
= 6.4 Hz), 2.88 - 3.08 (2H, m), 3.73
HN y (1H, brs), 6.89 (1H, s), 6.92 (1H, br
Z s), 7.35 (2H, t, J = 6.8 Hz), 7.43 (1H,
| o brs), 7,95 (3H, br s), 13.36 (1H, s).

1-37 368.32 {255 A A (500 MHz, DMSO-d6): 3.03 (2H, t, J
=7.5Hz),3.23 (2H,t,J =7.7 Hz),
6.89-6.99 (24, m), 7.35 (2H, t, J =
[ 0 7.1 Hz), 7.41 (2H, br s), 7.88 - 7.98

7 B (4H, m), 13.38 1H, s).
e OH




Exanple 2-3 Wth the use of the starting conpound 1G instead of I A and
4-fonnyl - pi peridine-1- carboxylic acid tert-butyl ester prepared in a
simlar nagnerne® that of the starting 20 conpound 2B, t gidryinsiNé405
4- (2-am no- 3-cyano- 6-{2- (cycl opropyl net hoxy)-6-[ (4

met hoxybenzyl ) oxy] phenyl } - 4- pyri di nyl ) -48pt peri di necar boxyl ate was prepared
ina simlar manner as that of step (1) of Exanple 1-1. To a stirred
solution of tert-butyl 4-(2-am no-3-cyano-6-{2-(cycl opropyl met hoxy)-6- 25

[ (4- met hoxybPREYIT) OXYBl pheENyl - 4- pPyT | @bAzy 1338 L- N pgBi dl mmm3 g,
1.077 nmol)fin 1, 4-dijoxane (25 nL) Wwas added| 4N |HC msoywmmaheiq%

mL). The mkturg was Stirred at roomn ternperaf ur¢d for1i?%qq1§%$§€§’;ig@%% ing
f

solid was coll ect|ed 02/ 24679 PCT/ EP01/j1040p -[92
washed with fiisapr her to give 2-am nof 6-[|2- |273(@H, tt,J=3.2 12.0 Hz), 6.86 -
(cycl opr opyl pret hgx dr oxyphenyl | - 4- (13- pi peri|di ny6 wmmmomswme
hydrochl ori dp as solid (0.340 g, yie|d; [79%(% ‘tg' 912, 1§14 N NH2
OH 5 Mol ecul pr wei : 400. 91 Mass spectnonetry: |365 ?ﬁ)r “}n vitro

activity grafe: A Cellular activity gradﬁh: (AP49)|A 10 1H NWR (500 MHz,
DVSO-d6): 0.B1 - 10.34 (2H, n), 0.55 F 0,59 (2 ) 03 - 1.04 (1H m
1.91 - 1.99 ['AH, 3.14 (3H3%%%,| 3.3F - 8.39 (2H m, 3.87 (2H
d, J =7.3 Hp), Md, J = 9.P, 842 Hz), 7.23|(1H, t, J = 8.2 Hz),

9.19 - 9.11 [1H, i:)‘EB(lH m .
oH

506.05 |470 |B  |B (300 MHz, DMSO-d6): 1.25 (1H, br),
1.60 (5H, br m), 2.69 - 2.80 (4H, m),
3.04 (2H, d, J = 7.5 Hz), 3.12 - 3.20
(2H, m), 5.19 (1H, dd, J = 7.4, 15.4
Hz), 6.91 - .97 (2H, m), 7.21 - 7.45
(8H, m), 7.56 (1H, s), 7.96 - 7.99
(1H, m), 9.14 (1H, d, J = 8.1 Hz),
9.58 (1H, br), 13.33 (1H, br s).

1-40

1-41 o 661.61 B B

1-42 ) 48647 (373 |C B (300 MHz, DMSO-d6): 1.85 (4H, m),
- 3.00 (5H, m), 3.62 (3H, d, J = 11.2
Hz), 6.90 (2H, m), 7.37 (3H, m),
8.02 (1H, dd, J = 1.4, 8.4 Hz), 13.4
Z (1H, s).




15 Exanples 2-4 to 2-87 According to the simlar synthetic procedure of

Exanples 2-1 to 2-3,
02/ 24679 ROl2RREDH/ 10405

conpounds

shown in Tables 2 were prepared. WO

-93- Table 2 Ex. No Structure weipgghtEpdageuoNi tro

A549 NVR Mol 2-04 CIH 346.82 311 (500 MHz, DMSO-d6): 1.88 - 1.98 (4H, m,
3.05 - 3.10 (3H, m, 3.38 - 3.57 (2H, ~p8-6.43 (2H, d, J = 8.2 Hz), 7.09
(1H t, NJ=28.2H), 7.56- 7.60 (1 H brs), 7.60 HI (1H, s), 8.94 -
9.01 (2H, mM. I NNHZ OH 2-05 1 505.84 470 A B (500 MHz, DMSO- d6): 1.26
(1H, br), 1. FSsofT NACI Hl/.kdl'l m 2. 5@6571345 W) TA2 - Sit608 Mriz DMs6hoy 0.05xert ), | ( 1
H br), 3.28|(1 H, br) 07 (1 H d{ J 3 117 Hz), [sed@H, 61)’L2d11,(4Hdu),3.boe5H 1.
Hz), 6.59 N { (1h 69 (1H d, ) = §.5 Hy), 7. 1568 @im. 185uiian.20
7.26 (2H, m| 7. 1.9, §. 2Hz ,7.69(151%%]—_)13 o8 B pay )
8.76 (1 H b (1H, bry, 9. 40 [(1H "Br s). 2-06 N
528.54 415 A 92 (|1H, @dd,}J 5 ~9, 3.5, 3.5, 12.8
Hz), 1.58 - 1. s),| 2. B0-2.70 |(3H, m), 3.06
(IH t,J=12.0 H F (|1H, d| J=1{1. OHz), 5. 13(1H, d, J=10. 8 |
F OH Hz), 6. 5.77 [(1H,|d, |HHB J = 8.2 Hz),
7.23-7.31 (6l 36920 G261z ) B 8. [B9 (@Osz.M§0d€83784(2 HaH,
br), 12. 82 ( 415 {A B (500 NHZB.Q{J%% BZ(H@*Q LA
ddd, J = (1H, dd, J = 1.6, 8.4 Hz), 13.39(1H,

s).

7



3.8, 4.1, 12.6 Hz), 1.58 - 1.72 (3H, n), /N 2.27 (3H, s), 2. 30-2.70 (3H,
M, 3.07 (LH m, 3.25 (1 H t, J =095 H), 5 08 N N
(1H, d, J=16ieue®. 13(1H, d, J=10.7 F OH Hz), 6.56 (1H, dd, pb17Erhbi@es08. 2 Hz),
6.77 F~||AHF(1 H d, J = 8.2 HZ), 7.23-7.31 (6H, IT), 7.43 (lH, d, J =
7.3 Hz), 8.59 (1H, br), 8.75 (1 H br);892.83 (1 H br). 2-08 528.54 415 A
A (500 MHz, DMBO-d6): 0.85 (1 H, m, 1.62 NH - 1.95 (3H n), 2.31 (3H s),
2.°30-2.70 (3H n), 3.08 (1 H n), 3.20-3.50 (1 H, ),
5.02(1H d,J ﬂa%lb‘gg ? 07(1H,d,J= 10. 7 HZ), 6. 55 (l H dd, J = 1.0, 8.2
Hz), 1 N NH 7(1H, d, J = 8.2 Hz), 7.22.7.27 (6H 1 >( oHm, 7.37
(1HdJ:79Hz)858(1H of f FFbr), 876 (1H br), 12.68 (1 H
bl’) WO 02/ 24679 P EPOl/ 104Q5 -94 2-09 F F 582.51 469 A

OVEO 46) -1 4D Wit 4§ starypmepmpindy L dnstepdoal’ [ A fevyutyb3-J3 aming-65 (21

11’ 7|2—|z§3 33_ 12(@@ "%fb ?‘Z{%"@‘Yk@ﬁﬁ%‘é@@%@%ﬂﬁ PilPiperdineegboxylate  3.58, 8. £ o
(1H, d, 53 §iedd; 300s) ﬁagﬂreﬁ)érbﬂ irla sithilar thafnerGd desdritidd)in sipX(1) ﬁﬂE}tdmlﬂé I{Iz 7.17

(2H br s), 7.25 (L H t, J =8.2 H), 7.64 (1 H dd, J = 7.9,
7.71 (2H m L7.75 (1 H 'd J = 7.9 Hz). 8.60 (1 H br) 880(1H br

5
11.9 (1H, br). 2-10 582.51 469 A B (500 Mz, DVSO- d6 .24 - 1.31 (1 H F
Fm, 1.71 (3H, n)lf\/?eo .69 (1 H,
(o]

(2) A suspension of tert-butyl 3-{2-amino-6-[2,6-bis(benzyloxy)phenyl]-3-cyano-4-
10 pyridinyl}-1-piperidinecarboxylate (3.46 g, 5.9 mmol) and Pd/C (10%, 600 mg) in
ethyl acetate (50 mL) including acetic acid (5 mL) was stirred for 2 days at room
temperature under a hydrogen atmosphere. The reaction mixture was diluted with
THF (200 mL) and filtered through Celite®. The filtrate was concentrated under
reduced pressure. The residue was washed with ethyl acetate and hexane, and dried
15 under reduced pressure to give tert-butyl 3-[2-amino-3-cyano-6-(2,6-dihydroxy-
phenyl)-4-pyridinyl]-1-piperidinecarboxylate (1.82 g, yield; 76%).

L

(3) tert-butyl 3-[2-amino-3-cyano-6-(2,6-dihydroxyphenyl)-4-pyridinyl]-1-piperi-
20 dinecarboxylate (200 mg, 0.49 mmol) was treated under acidic conditions in a similar

manner as described in the step (3) of Example 1-1. The resulting precipitate was



| NHm, 2.88 (1 H brt, J =123 H), 3.13 (1 H i m, 519 (1 H d, J =
12.3 Hz), 5.24 (1 H ~d, J = 12.3 H), 6.57 (1 H d, J = 8.2 H), 6.70 (1
H d, J =w®@skp, 7.17 (L H s), NNH FOH 7.19 (2H, br 9crme2dodd H t,
J=82H), HFF7.66 (2H d J =7.9 H), 7.77 (24, d, J = 7.9 Hz),
8.66 (2H, br), 11.95 (1H, s). 2-11 e593.40-no pea A B (500 Mz, DNVSO- d6):
1.22 (1H, rr) 1.74 NH (3H, m, 2.69 - 2.81 (2H, m, 3.13 (1 H t, /NJ =
12.3 Hz), 5.07 (1 H, d, J = 11.4 Hz), o O 5.12(1H,d, J=11. 4Hz), 657(1HdJ—
N N2 F\ 8.5 9 )

N N2, P 8- 5 o § s, Sugtbg ey ol B, S gl unly 19

H d, J = 7. 9eddedd p%sﬁﬁre (olgllvle 2dim1ﬂo-€ (2,6ihyirpxyphefif) 4 3Hpipdridim))ni @S- ( 1 H,
br s), 8.79 (L H s) (1 H _br). 2-12 NH 559.51 446 A B (500 Mz,
DVBO- d6) : 1. @ztn{elhydr%)hloqdw@%mzmehiﬂﬁ ., 2.30 - 2.70 (3H, m, 2.80 (1 H,
INM, 3.14 (1 H n), 542 (1 H d, J=13.2 Hz), 5.46 (1 H d, J =13.2
Hz), 6.58 (1 H O NNH Fd, J=28.2H), 6.67 (1L H d J=282H), >A
OH F F 6 7. 1044lédalasweight: 396.62H, brs) 7.24 (1H, t, J = 8.2 Hz), 7.64 (1 H,
dt, J =1.3, 8.2Hz), 7.71 (1 H d, J =7.6H), 7.78 (1 H d, J = 7.6
Hz), 8.11 (2Mlasgspérteonmtiey: Bbh (Mg (1H, br), 8. 74 (1H br), 11.94 (1H,

br). 2-13 0z 5 B (500 Mz, DVBO-d6): 1.29 (1H n), 1.71
(3H m, 2.3 %%%ﬁ%ﬁﬁﬁgAZGQ (1 H .4 mM, 2.84 (1H, dd, J = 11.4,11.6
Hz), 3.14  Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO-d6): 1.66 — 1.99 (5H, m), 2.91 — 3.20 (2H, m), 3.23 —
10 3.42(3H, m), 6.41 (2H, d, ] = 7.9 Hz), 7.08 (1H, t, J = 7.9 Hz), 7.28 (2H, br d), 7.65

(1H, s), 8.82 (1H, br d), 9.17 (1H, br d).
Example 2-2

15 A suspension of tert-butyl 3-[2-amino-3-cyano-6-(2,6-dihydroxyphenyl)-4-
pyridinyl]-1-piperidinecarboxylate (300 mg, 0.73 mmol) obtained in the step (2) of
Example 2-1, benzyl bromide (0.1 mL, 0.80 mmol) and potassium carbonate (303
mg, 2.19 mmol) in a solution of acetone (15 mL) and THF (15 mL) was stirred for 2
days at room temperature. The reaction mixture was concentrated under reduced

20 pressure, then dissolved in ethyl acetate (100 mL) and water (100 mL). The
separated aqueous phase was extracted with ethyl acetate (100 mL x 2). The
combined organic phase was washed with brine (100 mL), dried over Na;SO,,
filtered, and concentrated under reduced pressure. The crude product was purified by
column chromatography on silica gel (hexane/ethyl acetate, 4:1-2:1-1:1) to give tert-

25 butyl 3-{2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl}-3-cyano-4-pyridinyl}-1-
piperidinecarboxylate (239 mg, yield; 65%).

To a solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl]-3-cyano-
4-pyridinyl}-1-piperidinecarboxylate (239 mg, 0.48 mmol) in dioxane (25 mL) was
30 added 4N HCl/dioxane (25 mL). The reaction mixture was stired at room

temperature overnight. The resulting precipitate was collected by filtration, washed



(1H m, 5,23 (1 H d, J =12.3 Hz), 5.28 NNH, F (1H, d, J = 12.3 Hz),
6.59 (1H, dd, J = offl FFH1.0, 8.5 Hz), 6.71 (1 H d, J = 8.5 Hz),

7.12 (1 Hwosgr24@916 (2H, br s), 7.25 (1 H t, J = 8.5 Hz)pcr/epdl@odos t, J =
7.9 Hz), 7.89 (I H d, J =7.6 Hz), 8.20 (1H, dd, J = 1.3, 8.2 Hz), 8.24

(1H s), 8.58 (1 H br), 8.82 (1 H br9l-W0 02/24679 PCT/ EP01/ 10405 -95
2-14 N2 559.51 446 A A (500 MHz, DMSO-d6):1.38 (1H, m), 1.75 NH (3H m,
2.30 - 2.50 (1 H m, 2.73 (1 H dd, J=10.7, 12. OHz), 2. 88( 1H, dd, J= _N 10.7,

11.6 Hz), 3. J4q(

118 R S Wil e, oyt el bl pifhrs i Sardfl PO
s), 7.19 (2Hbeazylexy)-6-hfdrokypheRyl]-2H3tpiperiiidyimicotinoRitrile, thydmchl&n&e HE)84 8. 26
(1H d, J=28.8H), 854 (1H s), 8.79 (1H br), 11.8 (1H br). 2-15 NC
NH 539. 52 42@w1¢%%w DVBO-d6): 1.24 (1H, m), 1.68 - 1.81 (3H, n),
2.30 - 2.50 (2H, M, 2.72 (1H, dd, J =10.1, 12.3 Hz), 2.82 (1H, dd, o J =
10.4,12.0 H), 3.13 (IH m, 5.12 LN N F~~f yI(l H d, J =11.7 Hz), 5.18
(1H d J=11.7 HHz), 6.58 (1 H d, J=285H), 6.71 (1 H,

d, J = 8.5 Hz), 7.18 (2H, brs),
7.26(1H, t, J=8. 5Hz) = 7.9 Hz), 7.79 (1 H d, J =7.9 Hz), 7.84
(1H, d, J = 7.9 Hz) o), 8.59
NH,
5 HCI

Molecular weight: 436.95
Mass spectrometry: 401 (M + H)*
In vitro activity grade: A

10 Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO-d6): 1.07-1.14 (1H, m), 1.65-1.74 (3H, m), 2.57-2.73
(2H, m), 3.07-3.12 (1H, m), 3.17-3.23 (2H, m), 5.07 (1H, d, J = 11.3 Hz), 5.12 (1H,
d,J=11.3 Hz), 6.57 (1H, d, J = 8.3 Hz), 6.73 (1H, d, J = 8.3 Hz), 7.24 — 7.49 (8H,
m), 8.72 (1H, br d), 9.01 (1H, br d), 12.54 (1H, s).

15
Example 2-3

With the use of the starting compound 1G instead of 1A and 4-formyl-piperidine-1-
carboxylic acid tert-butyl ester prepared in a similar manner as that of the starting
20 compound 2B, teri-butyl 4-(2-amino-3-cyano-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-4-pyridinyl)-1-piperidinecarboxylate was prepared in a

similar manner as that of step (1) of Example 1-1.

To a stirred solution of tert-butyl 4-(2-amino-3-cyano-6-{2-(cyclopropylmethoxy)-6-
25 [(4-methoxybenzyl)oxy]phenyl}-4-pyridinyl)-1-piperidinecarboxylate (0.63 g, 1.077
mmol) in 1,4-dioxane (25 mL) was added 4N HCI in 1,4-dioxane (25 mL). The

mixture was stirred at room temperature for 12 hrs. The resulting solid was collected



(1H, br), 8.76 (1H, br), 11.95 (1H, br). 2-16 N 539.52 426 A A (500 Mz,

DVMSO-d6): 1.31 (1 H n), 1.68 -1.91 (3H m), 2.30 - 2.50 (2H, n), 2.73 NH
(1H, ), Wo¥baudd, dd, J =11.4, 12.3 Hz), 3.14 (1 H, t, J perhdeodibdey, 5.19
(1H d J= /N12.6 Hz), 5.22 (1 H d, J = 12.6 Hz), 6.57 | (1 H d, J
= 8.2 Hz), 6.68 (1 H d, J =28.2 NNH292 ), OHHz), 7.13 (1 H, s), 7.18

(2H, br s), 7.24 F OHF (I H t, J =8.2 Hz), 7.62 (1 H t, J =8.2 Hz),
7.88 (1 H d, J =8.2H), 858 (1H, br) 8.80 (1 H br), 11.84 (1 H br

. 2-17 NH 5Ag. A : 1 Hooipd o160 clry- 1. 80
?éH, M, 2. 534@ g@%‘g?“m alz%lké ?Q%‘.eﬁlﬂgﬁg"l ﬁj?o?@’ﬁ% %@9} (St?JISgI?al %4}““3{;0 §12 11 4
Hz), 5.21 (lkgycthprdpydméthody)hydr6xyphefiyilii4-@epipetidmylMiddtidomitrile. 9, 8.2 Hz),

674(1H d (1H s). 7.24 (2H, br), 7.28 (1 H,
t, hyé’ﬂiljﬂmﬁaﬁis%ﬁ]ﬂod‘f Sojldioéi‘? Egyigld; ')9%)44 (1H, dt, J = 1.9, 7.6
Hz) 757(1H dd, J = 1.4 7.9 Hz), 7.61 (1Hdd,J= 1.9, 7.3 Hz), 8.61

(1H br), 8. 77 (1H br).
(1H, m, 1.74 NH (8
(1 H d J=11.3 H
| NN F xoH H),
br), 7.25 (1H, t, J

BCI548. 95 435 A B (500 Mz, DMVBO-d6): 1. 22
71 (2H, M, 3.13 (1H, t, J = 12.3 Hz), 5.08
W od, J =113 H), 6.57 (L H d, J =82\
J =8.2 Hz), 7.17 (1H, F's), 7.20 (2H,

Molecular weight: 400.91
Mass spectrometry: 365 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)A

10 'H-NMR (500 MHz, DMSO-d6): 0.31 — 0.34 (2H, m), 0.55 — 0.59 (2H, m), 1.03 —
1.04 (1H, m), 1.91 — 1.99 (4H, m), 3.06 — 3.14 (3H, m), 3.37 — 3.39 (2H, m), 3.87
(2H, d, J = 7.3 Hz), 6.55 (2H, dd, ] = 9.9, 8.2 Hz), 7.23 (1H, t, ] = 8.2 Hz), 9.19 —
9.11 (1H, m), 9.20 - 9.23 (1H, m).

15 Examples 2-4 to 2-87

According to the similar synthetic procedure of Examples 2-1 to 2-3, compounds

shown in Tables 2 were prepared.



OHF 7.42 (3H n), 7.48 (1H, s), 8.62 (1H, br), 8.82 (1H br). WD 02/24679
PCT/ EPO1/ 10405 -96 2-19 1 548.95 435 A A (500 MHz, DVSO-d6):1.13 (1H, ),
1.73 NH 4@Hb2m7e 2.50 - 2.80 (3H, m), 3.11 (1 H t, J =pdyeoidadsos5. 07 (1
H d, J =11.0 Hz), 5.12(1H d, J=11.0Hz),6.56(1H d,J= 8.2 Hz), 6.70 (1 H,
d, J =8.2 Hz), 7.19 NNHZ F _ (1H, s),-9321 (2H, br), 7.25 (1H, t, J = 8.2
1 all Ix OHHz), 7.49 (4H, dt, J = 2.5 8.8 Hz), 8.61 OHF F (1H, br), 8.80
(1H, br), 12.33 (1H, br). 2-20 NH 583.40 470 A B (500 Mz, DMBO-d6): O.85
( 1H, rr) 15 ol (1H d, J =12.6 Hz); 1.69 (2H m), 3.07 ~ (I H m, 5.24

H d, TB £ tp). 533 (1H.d, J=10.4Hz), 6. 60( 1H, dd, J= N NHs F~ }' <]

) A, d J = 8. fmariz)|, UCHh F

e 1 14 (1A, 7.29
7. fé'q'(’%"ﬁ 5, = 8.2 Imapt (151 V(tr4H,AA49 ook 2 ¢ 0
4

= 7.6, 8.8 Hz), V.63
9 Hz), 8n 646,,(1 H, br)346s828377 [ 1H,[ br ¢($00M2z9f$’5 H18$)-r1 B@R- P1 |
, DMBO-dG): 0. 82 (1 H mm)3

p [ (2 m) 5.pa (1 H'ﬂ)‘ i%%gf? éo
"t

(1
0.9
(2H ,
( 2H J
7

8.2
br)
d, .
.. 564.57 45) A |A (50
(2H, m, 2.08( 1H, rr) ,
0% (I H, d, J=1p. 7Hz) oib ,dd,J= 1.0, 8.2 Hz),| 6. 3{31 )lnggtﬂ(zH

5LN NH, F “>po" [7 br) 7.26 (1 H, s), 7.29/(1 ,

Hz), 7.55 (2H m) 62 (lH dd, Jj= QHF F 1.6, B.2 Hz), 7.95(3H, n')
8.03 (1 H s), [B.EB5Y¥1LH br), 12|65 (1 H|s).

2-05 I 505.84 {470 |A B (500 MHz, DMSO-d6): 1.26 (1H, br), 1.75
ci ny CH (3H, m), 2.71 (1H, br), 2.88 (1H, br), 3.18
(1H, br), 3.28 (1H, br), 5.07 (1H, d, J =
11.7 Hz), 5.12 (1H, d, J = 11.7 Hz), 6.59
XN (1H, m), 6.69 (1H, d, J = 8.5 Hz), 7.15

l _ (1H, d, d = 8.2 Hz), 7.26 (2H, m), 7.45

N™ “NH, (1H,dd, J=1.9,8.2Hz), 7.69 (1H,d, J =

oH 8.2 Hz), 8.76 (1H, br), 8.92 (1H, br), 9.09
(1H, br), 9.40 (1H, br s).

N
=

3.5, 3.5, 12.3 Hz), 1.58 - 1.72 (3H, m),

2.27 (3H, s), 2. 30-2.70 (3H, m), 3.06

| (1H, t, J = 12.0 Hz), 3.25 (1H, m), 5.08
T F>'/ﬁ\ (1H,d, d=11.0 Hz), 5.13 (1H, d, J = 10.8

* OH Hz), 6.56 (1H, d, J = 8.2 Hz), 6.77 (1H, d,

oH F J = 8.2 Hz), 7.23-7.31 (6H, m), 7.43 (1H,

d, J =7.6 Hz), 8.59 (1H, br), 8.74 (1H,

br), 12.82 (1H, br).

2-06 % NH 528.54 (415 A B (500 MHz, DMSO-d6): 0.92 (1H, ddd, J =
=N
A

3.8, 4.1, 12.6 Hz), 1.58 - 1.72 (3H, m),
o 2.27 (3H, s), 2. 30-2.70 (3H, m), 3.07
| (H, m), 3.25 (1H, t, J = 9.5 Hz), 5.08
o F}/{L (1H, d, J = 10.7 Hz), 5.13 (1H, d, J = 10.7
on Hz), 6.56 (1H, dd, J = 1.0, 8.2 Hz), 6.77
ot F (1H, d, J = 8.2 Hz), 7.23-7.31 (6H, m),
7.43 (1H, d, J = 7.3 Hz), 8.59 (1H, br),
8.75 (1H, br), 12.83 (1H, bn).

2-07 \@ N 528.54 (415 |A B (500 MHz, DMSO-d6): 0.92 (1H, ddd, J =
>

- 1.95 (3H, m), 2.31 (3H, s), 2. 30-2.70
(3H, m), 3.08 (1H, m), 3.20-3.50 (1H, m),
5.02 (1H, d, J = 10.7 Hz), 5.07 (1H, d, J =
10.7 Hz), 6.55 (1H, dd, J = 1.0, 8.2 Hz),
6.72 (1H, d, J = 8.2 Hz), 7.22-7.27 (6H,
m), 7.37 (1H, d, J = 7.9 Hz), 8.58 (1H,
br), 8.76 (1H, br), 12.68 (1H, br).

2-08 528.54 415 |A A (500 MHz, DMSO-d6): 0.85 (1H, m), 1.62




2-22 NH 590.61 477 A B (500 MHz, DMBO-d6): 0.94 (1H, m, 1.63 (3H, m,
3.07 (1 H t, J=11.4 Hz), 4.90 (1 H d, J =10.4 Hz), 4.99 (1 H d, J =
10. 4 Hz)wdbhaleol H, d, J = 8.2 Hz), 6.53 (1 H, d, N NHpdr&@idossS. 2
Hz), 7.19 (1 H t, J =8.2 Hz), 7.26 OHF F (2H, br), 7.35 (6H, m, 7.48
(2H, m, 7.66 (1 H d, J =7.3 H), 8.6M¢(1 H br), 8.76 (1H, br). 2-23 p
ClH 436.95 401 A B (500 MHz, DMBO-d6): 1.65 - 1.89 (4H, m), 2.93 - 3.10
(3H, m, 3.29 (2H, d, J = 12.3 Hz), 5.13 (2H, s), 6.62 (1 H d, J =N8.2
Hz), 6.72 (1[2Hs 158251 (469, SIA 7 -[BO( A7LA;

t, J =7.4 Hp), 7/4 Hz), NHZ 7. 46 Zld4 1t7;z(aﬂim;2m4zdelz2

7.72 (2H, br}, br s). W3 02/ 24679 P F 81711 P4 r
593.40 480 Al A 1.14) (1H m)|, 1[7 HZ) ‘ o)
(2H, m, 3.11 ( Hz), 5. 05( 1H d,J=11 671(1HdJ 82

(1H d, J=11. 4Hz) , 6. : ‘2 Hz), 670 {1 Hi, dHZIJ71ﬂ(’8|.$L7 o7 186 (1L H,
s), 7.22 (2H| br), 7.25 (1 H, t, J|= 8.0 Hz), NNHWEZ)J% ng El %) =
8.2 Hz), 7.6L (2H, d, J = OHF F 8.2 Hz), B.6C (17@,Hz (m 1@ ),
12.36 (1 H, br).| 2-25 NH 532. 50 419 MHiz, .d6) : ,

Ned
1

1.71 (3H, nj, 2.64 (2H, ), 3.10 (1 H|t,
10.4 Hz), 5. 3

12| 3 Hz), 3.28 (2H t,

582.51 (469 B (500 MHz, DMSQ-d6): 1.24 - 1.31 (1H,

m), 1.71 (3H, m), 2.60 (2H, m), 2.69 (1H,

F—l—F
NH m), 2.88 (1H, br t, J = 12.3 Hz), 3.13 (1H,
m), 5.19 (1H, d, J = 12.3 Hz), 5.24 (1H,
\ A d,J = 12.3 Hz), 6.57 (1H, d, J = 8.2 Hz),
| 6.70 (1H,d, J = 8.2 Hz), 7.17 (1H, s),
N NH, F>'J\0H 7.19 (2H, br s), 7.24 (1H, t, J = 8.2 Hz),
OH e

7.66 (2H,d, J=7.9Hz),7.77 (2H,d, J =
7.9 Hz), 8.66 (2H, br), 11.95 (1H, s).

2-11 593.40 |no peakA B (500 MHz, DMSO-d6): 1.22 (1H, m), 1.74
(3H, m), 2.69 - 2.81 (2H, m), 3.13 (1H, {,
J=12.3 Hz), 5.07 (1H, d, J = 11.4 Hz),
5.12(1H,d, J =114 Hz), 6.57 (1H,d, J =
8.5 Hz), 6.69 (1H, d, J = 8.5 Hz), 7.16
(1H, ), 7.19 (2H, brs), 7.25 (1H, t, J =
8.5 Hz), 7.37 (1H, 1, J = 7.9 Hz), 7.46
(1H,d, J=7.9Hz),7.55(1H,d, =79
Hz), 7.61 (1H, br s), 8.59 (1H, br s), 8.79
(1H, br s), 12.10 (1H, br).

(3H, m), 2.30 - 2.70 (3H, m), 2.80 (1H,
N m), 3.14 (1H, m), 5,42 (1H, d, J = 13.2
\ Hz), 5.46 (1H, d, J = 13.2 Hz), 6.58 (1H,
o >(1L d, J = 8.2 Hz), 6.67 (1H, d, J = 8.2 Hz),
oH 7.10 (1H, 8), 7.19 (2H, br s), 7.24 (1H, t,
J = 8.2 Hz), 7.64 (1H, dt, J = 1.3, 8.2Hz),
7.71 (1H,d, J=7.6 Hz), 7.78 (1H, d, J =
7.6 Hz), 8.11 (2H, d, J = 8.2 Hz), 8.56
(1H, br), 8.74 (1H, br), 11.94 (1H, br).

2-12 /(P H 559.51 |446 |A B (500 MHz, DMSO-d6): 1.24 (1H, m), 1.73
ON

(3H, m), 2.30 - 2.50 (2H, m), 2.69 (1H,
m), 2.84 (1H, dd, J = 11.4, 11.6 Hz), 3.14
l (1H, m), 5.23 (1H, d, J = 12.3 Hz), 5.28

P F>(ﬁ\ (1H, d, J = 12.3 Hz), 6.59 (1H, dd, J =

oH 1.0, 8.5 Hz), 6.71 (1H, d, J = 8.5 Hz),

7.12 (1H, ), 7.16 (2H, brs), 7.25 (1H, 1,
J=8.5Hz), 7.71 (1H, t, J = 7.9 Hz), 7.89
(1H, d, J = 7.6 Hz), 8.20 (1H, dd, J = 1.3,
8.2 Hz), 8.24 (1H, s), 8.58 (1H, br), 8.82
(1H, br).

2-13 OzN\@ aH 569.51 (446 A B (500 MHz, DMSO-d6): 1.29 (1H, m), 1.71
[~




(1 H d, J:11.0 Hz), 5.18 (1 H d, J =11.0 1 NNHF }o ~I Hz), 6.58 (1
H d, J =85Hz), 6.76 (1 H d, 2x "OHJ =28.5Hz), 7.20 (1H, s), 7.26
(4H, fT), W@'J)25467|9F 7.47 (L H m, 7.58 (1 H t, J=7.6 HZP)GT/EP&l@(&OélH
br), 8.82 (1H, br). 2-26 F 550.49 A A (500 MHz, DVM5O-d6): 1.09 (1H, m,
1.71 V~-'"N(3H, m, 2.64 (2H, m, 3.10-93-H, t, J = 123Hz) 3. 28 (2H,
t, J =10.4 Hz), 513 FN (1 H, d, J= 11.0Hz),5.18(1H,d,J=11.0 Hz), 6.58
(1H, d, J =8.5 Hz), 6.76 (1H d, 2 FN'OHJ =8.5 Hz), 7.20 (1 H 5s),
7.26 (4H, m [2aT] mA7( IH Iy, 7. 58( L50.51)#46. OAZ) ,|A I—(écoﬂH;bWS_{O]Hﬁ1ﬁl‘(1)|-|,m)&%Z
(1H, br). 2-P7 H ~a0 419 A A|(500] MHz|, DNBO m)12@52§011Hlm 73(111, 3
(3H, m, 2.6 (1 10.8, 11.7 Hz),| ON 2. F§7 %gh; W?P 31” =7
11.7 Hz), 3.1L3 0 12 3| Hz), 5. 0B (1 H 52 (2Fl'd ‘]'g% 14
(1 H d, J=|11. % N NH2| F OH d(1|—LJdd=J=81028HIz)66961 QJél H,
d, J =8.2 Hp), d?(') 7.45 (1H m, 1§|(-1H slbﬁ)9(2H9881 1
H br), 12.19 (1 : F 532.50 [419 A A |( 0 JI4
(1H, m, 1.7 (BH, m, 2.69 (3H, , 3.10 (1 FLI, t s)ﬁ7 13 :)6
(1 H d, J=11.0 Hz), 5.10 (1 H, |d, J = 1a.0 Hz) 5
Hz), 6.72 (1|H, d, J = 8.5 Hz), 1 (4 H p s), 725(5H n) 753(2H
dd, J = 5.7 N : . (IH_br 8 811 _hy) —_OH E OHE
' ' [2-15" 'ne " 539.52 (426" [A’ |A (500 MHz, DMSO-d6): 1:24 (1H, mj, 1.68
- 1.81 (3H, m), 2.30 - 2.50 (2H, m), 2.72
\(? 2 (1H, dd, J = 10.1, 12.3 Hz), 2.82 (1H, dd,

S J=10.4, 12.0 Hz), 3.13 (1H, m), 5.12
P, F% (1H,d,J =11.7 Hz), 518 (1H, d, J = 11.7
oH Hz), 6.58 (1H, d, J = 8.5 Hz), 6.71 (1H, d,
J=85Hz), 7.13 (1H, ), 7.18 (2H, br s),
7.26 (1H, t, J = 8.5 Hz), 7.62 (1H, 1, J =
7.9 Hz), 7.79 (1H, d, J = 7.9 Hz), 7.84
(1H, d, J = 7.9 Hz), 7.88 (1H, s), 8.59
(1H, br), 8.76 (1H, br), 11.95 (1H, br).

-1.91 (3H, m), 2.30 - 2.50 (2H, m), 2.73
(1H, m), 2.87 (1H, dd, J = 11.4, 12.3 Hz),
3.14 (1H, 1, J =123 Hz), 519 (1H,d, J =
12.6 Hz), 5.22 (1H, d, J = 12.6 Hz), 6.57
P 0 (1H, d, J = 8.2 Hz), 6.68 (1H, d, J = 8.2
N NH, Fh)J\oH Hz), 7.13 (1H, s), 7.18 (2H, br s), 7.24
oH ¢ (1H,t,J=8.2 Hz), 7.62 (1H, 1, J =8.2
Hz), 7.88 (1H, d, J = 8.2 Hz), 8.58 (1H,
br), 8.80 (1H, br), 11.84 (1H, br s).

2-16 N 539.52 426 A A (500 MHz, DMSQ-d6): 1.31 (1H, m), 1.68
NH
=N
S

- 1.80 (3H, m), 2.50 - 2.70 (m, 4H), 3.10
N (1H, m), 5.13 (1H, d, J = 11.4 Hz), 5.21
(1H, d, J = 11.4 Hz), 6.58 (1H, dd, J =
i, F>(iL 0.9, 8.2 Hz), 6.74 (1H, d, J = 8.2 Hz),
S o 7.21 (1H, s), 7.24 (2H, br), 7.28 (1H, 1, J
o F =8.2 Hz), 741 (1H, dt, J = 1.6, 7.3 Hz),
7.44 (1H, dt, J = 1.9, 7.6 Hz), 7.57 (1H,
dd, J = 1.6, 7.9 Hz), 7.61 (1H, dd, J =
1.9, 7.3 Hz), 8.61 (1H, br), 8.77 (1H, br).

2-17 /EP NH 548.95 1435 |A B (500 MHz, DMSO-d6): 1.06 (1H, m), 1.60
c

2-18 | " 548.95 (435 |A [B  [(500 MHz, DMSO-d6): 1.22 (1H, m), 1.74
: I (3H, m), 2.71 (2H, m), 3.13 (1H, t, J =
N 12.3 Hz), 5.08 (1H, d, J = 11.3 Hz), 5.13
S (1H,d, J = 11.3 Hz), 6.57 (1H, d, J = 8.2
P, F>\)L Hz), 6.70 (1H, d, J = 8.2 Hz), 7.17 (1H,

OH s), 7.20 (2H, br), 7.25 (1H, t, J = 8.2 Hz),

oH F \ 7.42 (3H, m), 7.48 (1H, s), 8.62 (1H, br),

8.82 (1H, br).




WO 02/ 24679 PCT/ EPO1/ 10405 -98 2-29 F 550.49 437 A B (500 MHz, DNMSO- d6):
1.28 (1H, m, 1.73 NH(3H m, 2.69 (1 H m, 2.84 (1 H dd, J = 11.4,
11.4 Hz) , wd cbBeéd H t, J = 12.3 Hz), 5.05(1H,d, J=11. 4HZ)p(£1‘,/131Qﬁ/1M,0§l J=
11.4 Hz), 6.57 (1 H d, J =8.2H), 6.69 NN=F (1 H d J=282H),
7.17 (1 H s), 7.20 OHF F OH (2H, br).9§-25 (1H, t, J = 8.2 Hz) 7.33
(1H, br), 7.50 (2H, m), 8.60 (1H, br), 8.82 (1 H, br) , 12,07 (1 H br).
2-30 0 0111 572.55 459 A A (500 MHz, DMSO-d6): 1.22 (1H, n), 1.70 NH (3H
M, 2.65 (IHGRT & 79 (1, 00, J Tsaedei[ads Lin 2 [RIZ) {508 MiZ DS 6y .43 (¥H, m), £73] 3
Hz), 3.29 (2H ©p 544, (lH J = 1.0 Hz), (3H, m), 2.50 - 2.80 (3H, m), 3.1 (1H, t,
5.22(1H d, J=12.0 . o'l 8.0 Hz), . 69|{12BHIE07 GH.S, 45 190 K
7.17 N N2 F| J1|olf (U H=s), 7.23 (2H br], 7.25 g(;i,k%‘;ofmﬁ =y ga
Hz), 7.59 (2H, d . 99 (2H d,| J|= 8 zuz&b'éévz% -
8.80 (1 H, bi). b. §TYE76. 82 AS7~A A (50D MHz, OVBOJHIE].49 @H, 871 =2, amaz
m, 2.71 (1 H, dp %410.4, ¥1.4 Hz), P.89] NH (1KH: 688011*&“&123&(1”1@
Hz), 3.13 (1H, t| J =12.3Hz), 5. 04(1H d, P=11{ 4Hz) ,
5.10(1H, d, J=11. 4Hz), 6. 55(1H d, Il 8,2 Hr), |6.7]
7.22 N NHz FlH{2H—
s), 7.37 (2H| d,

8.84 (1 H 1Ibr),

FF

1J

I
(LH d J=82H],

24 1’:84.4I 4700 AJ 189 2, Dr(nso‘de) rrm 1.
41 2H

5
8 "l Ll H,
d 5 s Jiﬂw, . ot &ﬁf N 33
(1H, m), 5.24 (1H, d, J = 10.4 Hz), 5.33
(1H, d, J =10.4 Hz), 6.60 (1H, dd, J =
0.9, 8.2 Hz), 6.84 (1H, d, J = 8.5 Hz),
7.14 (1H, 8), 7.29 (2H, br), 7.32 (1H, t, J
= 8.2 Hz), 7.51 (4H, dd, J = 7.6, 8.8 Hz),
7.63 (2H, d, J = 7.9 Hz), 8.64 (1H, br),
8.77 (1H, br), 12.95 (1H, br).

2-21 564.57 (451 A A (500 MHz, DMSO-d6): 0.82 (1H, m), 1.09
(1H, m), 1.41 (2H, m), 2.08( 1H, m), 2.99
(2H, m), 5.24 (1H, d, J = 10.7 Hz), 5.30
(1H,d, J = 10.7 Hz), 6.57 (1H, dd, J =
1.0, 8.2 Hz), 6.80 (1H, d, J = 8.2 Hz),
7.23 (2H, br), 7.26 (1H, s), 7.29 (1H, t, J
= 8.2 Hz), 7.56 (2H, m), 7.62 (1H, dd, J =
1.6, 8.2 Hz), 7.95 (3H, m), 8.03 (1H, s),
8.55 (1H, br), 12.65 (1H, s).

2-22 500.61 |477 |A |B (500 MHz, DMSO-d6): 0.94 (1H, m), 1.63
(3H, m), 3.07 (1H, 1, J = 11.4 Hz), 4.90
(1H, d, J = 10.4 Hz), 4.99 (1H, d, J = 10.4
Hz), 6.51 (1H, d, J = 8.2 Hz), 6.53 (1H, d,
J=82Hz),7.19 (1H, t, J = 8.2 Hz), 7.26
(2H, br), 7.35 (6H, m), 7.48 (2H, m), 7.66
(1H, d, J = 7.3 Hz), 8.60 (1H, br), 8.76
(1H, br).

223 i o 436.95 401 |A |B__ |(500 MHz, DMSO-d6): 1.65- 1.89 (4H,
m), 2.93 - 3.10 (3H, m), 3.29 (2H, d, J =
12.3 Hz), 5.13 (2H, s), 6.62 (1H, d, J =
_N 8.2 Hz), 6.72 (1H, d, J = 8.2 Hz), 7.13
N (1H,'s), 7.28 (1H, t, J = 8.2 Hz), 7.33 (1H,
L t,J = 7.4 Hz), 7.40 (2H, t, J = 7.4 Hz),
N NH, 7.46 (2H,1,J =7.4 Hz), 7.72 (2H, br),
o 9.10 (1H, brs).




2 VI ~-N 564.57 451 A B (500 MHz, DVBO-d6): 0.24 (1H, m, 1.13 (1 H, d,
9 Hz), 1.42 -1.52 (2H, m), 2.04 (1 H dd, J = 11.0, 12.0 Hz), 2.19

Vi
3.
d, J=Wb 2/23&90Hz) , 2. 87(1H,t,J F12.0 Hz), 3.08 (1 H, dcHEPsldesdsHz),

4Hz) , 5. 18( 1H,
7.94 (4H, M|
FFH(2H d|
, 8.55 (1
PCT/ EPO1/ 104
1.64 NH
12.9 Hz),

7.27 (1

6. 60

7.34

8.00 (3H M,

(1H
8. 46

t, J

(1 H br),

H3.15 (1 H d, J = 12.0Hz),5.54(1H d, J=
(1H, d, J=8. 2Hz), 6. 95( 1H, d92=8.2 Hz),
=" 8.2 Hz),

7.56 (3H,

11.0

n,
8.60 (1H, br).

Hz) ,
7.10 (1 H s),
7.71 (1H d, J =
2-33 590.61 477 A B

7.2

3
6.
(

2241
.07 -
d,J
7.
J

1H, d, J=

1 (iR, m,
7 m, 5.13

Hz
br 8Ny
L 99284 1 583,

78 (3H, m,

1. 9Y

40 4
3. 12(1
11.4 H),

593.40
(1
d, J=

.6 H
1, d,

br d

70 A B

H t

5. 20| (

8 (

H V

A,
NH d,
8. 2Hy) , 6. 76('
4 (1
Hze), 7.222H, 3r) QZme d J=
. 47(1 |'T44b°-ﬁ d, J X2 HRRT.D4BI/QJ =
0 |MHz )8

3|4z

d,| J {

V.

b0

7.

48
9

12.

| B ENAY

Ay

J—:L(QH m),269(2H m), 3.11 (1H, t, J =

11,4 He)

(800 iz, OMSGte): GLak (1H) my-1.741 -

iR

d2 ),

690(

st 451G iy
3932 (2H, t, J
6.59 (1 |

~- 1 II
L

533.5d'\i

Yz Tz

[ (506‘124Hk, 15M§®-d6? )I .09 (7H, %)?1.1?1‘-

(3H, m), 2.64 (2H, m), 3.10 (1H, t, J =
12.3 Hz), 3.28 (2H, {, J = 10.4 Hz), 5.13
(1H, d, J=11.0 Hz), 5.18 (1H, d, J = 11.0
Hz), 6.58 (1H, d, J = 8.5 Hz), 6.76 (1H, d,
J =8.5 Hz), 7.20 (1H, s), 7.26 (4H, m),
7.47 (1H, m), 7.58 (1H, t, J = 7.6 Hz),
8.63 (1H, br), 8.82 (1H, br).

2-26

550.49

(500 MHz, DMSO-d6): 1.09 (1H, m), 1.71
(3H, m), 2.64 (2H, m), 3.10 (1H, t, J =
12.3 Hz), 3.28 (2H, 1, J = 10.4 Hz), 5.13
(1H, d, J = 11.0 Hz), 5.18 (1H, d, J = 11.0
Hz), 6.58 (1H, d, J = 8.5 Hz), 6.76 (1H, d,
J =85 Hz), 7.20 (1H, s), 7.26 (4H, m),
7.47 (1H, m), 7.58 (1H, t, J = 7.6 Hz),
8.63 (1H, br), 8.82 (1H, br).

2-27

532.50

419

(500 MHz, DMSO-d6): 1.25 (1H, m), 1.73
(3H, m), 2.69 (1H, dd, J = 10.8, 11.7 Hz),
278 (1H, dd, J = 11.7, 11.7 Hz), 3.13
(1H,t,J = 12.3 Hz), 5.08 (1H, d, J = 11.7
Hz), 5.14 (1H, d, J = 11.7 Hz), 6.57 (1H,
d, J = 8.2 Hz), 6.70 (1H, d, J = 8.2 Hz),
7.26 (6H, m), 7.45 (1H, m), 8.60 (1H, br),
8.81 (1H, br), 12.19 (1H, br).

2-28

532.50

419

(500 MHz, DMSO-d6): 1.14 (1H, m), 1.71
(3H, m), 2.69 (3H, m), 3.10 (1H, t, J =
12.3 Hz), 5.06 (1H, d, J = 11.0 Hz), 5.10
(1H,d, J = 11.0 Hz), 6.56 (1H, d, J =85
Hz), 6.72 (1H, d, J = 8.5 Hz), 7.21 (1H,
s), 7.25 (5H, m), 7.53 (2H, dd, J = 5.7,
8.5 Hz), 8.59 (1H, br), 8.81 (1H, br).

5.59 (1H, d, J =

9
500
4,

4-
56
7.9



OHFFt, J=28.2H,), 7.51 (1H, dd, J =1.9,8.2 Hz), 7.62 (1 H d, J = 8.2
Hz) | 7.76(1H d, J =1.9 Hz), 8.63 (1H, br), 8.81 (1H br). 2-35 450.97
415 A A (d@2Make DVSO-d6): 1.09 (1H, m, 1.68 NH CIH (3hctmeo12e482 (3H,
s), 3.08 - 3.31 (4H, m), 5.02(1H,d, J=10.6Hz),5.07(1H d,J= 10.6 Hz), 6.56
(1H d J=28.3 Hz) 6.72 ON (1 H, d, 398-8.3 Hz), 7.22 - 7.29 (6H ),
7.36 (2H, d, J = 7.5 Hz), 8.79 (1H, br), N"'2 9.16 (1H, br). OH 2-36 F
504. 94 469 A A (500 MHz, DVBO-d6): 1.29 (1H, m, 1.72 F F (3H m, 292(1
H m, 3.17 3@ B7 £330, NH aft T, Sgsbdo (437 Ha O, [ T(50044r, DWED-do): 2.
d, J =12.4 8.3 ON H%H&ﬁ;ig@)(é&}()aﬁudiédr 8.3
Hz), 7.18 ( H o dt, J =|n4g1.48z 3H2). 7. 66
(2H, d, J = = 8[3 Hz), $3°4 gL 13§f§51°§,”g '(1H
br 500 IWHz,| DVERGH,dG)=s.2 z)175|7(1ﬂls H,
m Fim,| 3. J@Hbr)32526H.. mﬁ 14
(1 = 11.0 |Hz) ¢ '2120 %EWH &), &82$ 2
H 1 H, [s),| 7. 28207284 7]46
(2 BT ’1“1 z’DMS o gz\% d).
2- rd6) 1 1..29 5(1 6}7 H-’%
2. 4, 12.7 Hz), 113 4H)3!l'1|2(1 32&&) 3H,
S) 3.29 (2H, br)517(1HdJ 12.0 Hz),

5.22 (1H,d, J=12.0 Hz), 6.57 (1H, d, J =

8.2 Hz), 6.69 (1H, d, ) =8.2 Hz), 7.17

(1H, s), 7.22 (2H, br), 7.25 (1H, t, J = 8.2

Hz), 7.59 (2H, d, J = 8.2 Hz), 7.99 (2H, d,

J = 8.2 Hz), 8.58 (1H, br), 8.80 (1H, br).

2-31 570.62 457 A A (500 MHz, DMSO-d6): 1.67 - 1.78 (3H,

m), 2.71 (1H, dd, J = 10.4, 11.4 Hz), 2.89
(1H, dd, J =114, 11.7 Hz), 3.13 (1H, 1, J
=12.3 Hz), 5.04 (1H, d, J = 11.4 Hz),
5.10 (1H,d, J =114 Hz), 6.55 (1H,d, J =
8.2 Hz), 6.72 (1H, d, J = 8.2 Hz), 7.22
(2H, brs), 7.24 (1H, 1, J = 8.2 Hz), 7.27
(1H, s), 7.37 (2H, d, J = 8.2 Hz), 7.41
(2H, d, J = 8.2 Hz), 8.61 (1H, br), 8.84
(1H, br), 12.20 (1H, br).

2-32 564.57 [451 A B (500 MHz, DMSO-d6): 0.24 (1H, m), 1.13
(1H, d, J = 13.9 Hz), 1.42 - 1.52 (2H, m),
2.04 (1H, dd, J = 11.0, 12.0 Hz), 2.19
(1H, dd, J = 11.0, 12.0 Hz), 2.87 (1H, 1, J
=12.0 Hz), 3.08 (1H, d, J = 11.4 Hz),
3.15(1H, d, J =12.0 Hz), 5.54 (1H,d, J =
11.0 Hz), 5.59 (1H, d, J = 11.0 Hz), 6.60
(1H,d, J=8.2Hz),6.95(1H,d, J=8.2
Hz), 7.10 (1H, s), 7.23 (2H, br s), 7.34
(1H, t, J = 8.2 Hz), 7.56 (3H, m), 7.71
(1H, d, J = 6.9 Hz), 8.00 (3H, m), 8.46
(1H, br), 8.60 (1H, br).

2-33 50061 |477 |A |B  |(500 MHz, DMSO-d6): 1.17 (1H, m), 1.59

@ - 1.68 (3H, m), 2.76 (1H, dd, J = 11.4,
11.7 Hz), 3.07 - 3.17 (3H, m), 5.13 (1H,
® i d, J = 11.4 Hz), 5.18 (1H, d, J = 11.4 Hz),

o 6.57 (1H, d, J =8.2 Hz), 6.76 (1H, d, J =
S 8.2 Hz), 7.24-7.94 (4H, m), 7.39 (1H, t, J
W, F>(iL =7.6 Hz), 7.48 (1H, t, d = 7.6 Hz), 7.56

o T (2H,d, J=8.2Hz), 7.69 (2H, d, J=7.9
Hz), 7.73 (2H, d, J = 7.9 Hz), 8.5 (1H, br
d), 8.77 (1H, br d), 12.47(1H, br).




5.17(1H, d, J=12. 0Hz), 5. 22(1H d, J=_ VI-IN" 12.0 Hz), 6.62 (1 H d, J = 8.2
Hz), 6.71 (1 H d, J =8.5H), 7.20 (L H s), 7.27 = (1 H, dd, J = 8.2,

5 Hz), Wop@mk d, J = 8.2 Hz), 7.99 (2H d, J = 8.2 HOuE@1960E1 H br
d), 9.41 (1 H br d). WD 02/24679 PCT/ EPO1/10405 -100 2-39 r 515.84 479 A
A (500 MHz, DMBO d6):1.12 (1H, m), 1.73.90H CIH (3H, m), 2.66 (1H, nm), 2.75
(1H, t, J = 12.3Hz),3.13(1H m,5.05(1H d, J= /N 11.0 Hz), 5.10 (1 H, d, J =

11.0 Hz), 6.56 (1Hd,J=8.2Hz),6.70(1H d,J=8.2 Hz), 7.19 (1 H s), 7.21
(2H, bl‘ S), -‘=2T32-5 A \IHL \II_IL F=8—"21 40/.47%‘-‘}(/“, \J— MH =d6): g a4 d,

J = 8.5 Hz), |9.08 ), 12.37|(1 H s)| 2- 20 lh{m@«inﬁmﬁﬂtém&g D
MHz, DMSO d6): 2| br s), 5.[15 (RH, 5), |6. 553 LHH J=d2.9d),51T1Rd,E] ,
6.68 (1 H dj J F 8! 27.22 - 7.25 (3H | fN|m, 17 gqf’ggﬁlﬂid 114'72%%%9
7.35 (1 H nj, p7. w45, (H, |m), [7.95] (1 |H, 12)' ')G(H,Sf»ﬁ oH F
F 2-41 / NH ¢l H 450! 415 A %00 MHz, DMSO- d6) : Sl(1Ha ,,J 19

J |=

-1.90 (3H, nj, 2085 (1°H m, 3.03|(2H | dd 6|
M, 3.26 i B8.36/ (3H, n), 4.20 (2H| dd,|J =|6.4, 6J919|—*f2>)8636
8.2 Hz), 6.68 (1H, d,

(9* m;'szm 126 ((H, dH,
e [ |9 =

235 450.97 [415 |A |A (500 MHz, DMSO-d6): 1.09 (1H, m), 1.68
- (3H, m), 2.32 (3H, 5), 3.08 - 3.31 (4H, m),
5.02 (1H, d, J = 10.6 Hz), 5.07 (1H,d, J =
10.6 Hz), 6.56 (1H, d, J = 8.3 Hz), 6.72
oN (1H, d, J = 8.3 Hz), 7.22 - 7.29 (6H, m),
7.36 (2H, d, J =7.5Hz), 8.79 (1H, br),

N, 9.16 (1H, br).

236 | * 504.94 (469 |A |A  |(500 MHz, DMSO-d6): 1.29 (1H, m), 1.72
F—F (3H, m), 2.92 (1H, m), 3.17 - 3.37 (3H,

N CH m), 5.18 (1H, d, J = 12.4 Hz), 5.24 (1H,
d,J = 12.4 Hz), 6.59 (1H, dd, J = 2.3, 8.3
o Hz), 6.70 (1H, d, J = 8.3 Hz), 7.18 (1H, d,
J=23Hz),7.25 (1H,dt, J=7.9,8.3
N, Hz), 7.66 (2H, d, J = 8.3 Hz), 7.78 (2H, d,
o J = 8.3 Hz), 8.78 (1H, br), 9.21 (1H, br).

2-37 45404 (419 |A |A  |(500 MHz, DMSO-d6): 1.15- 1.20 (1H,
m), 1.66 - 1.77 (3H, m), 2.52 - 2.73 (2H,
m), 3.15 - 3.28 (3H, m), 5.14 (1H, d, J =
11.0 Hz), 5.18 (1H, d, J = 1.0 Hz), 6.62
(1H,d, J = 8.2 Hz), 6.78 (1H, d, J = 8.2
Hz), 7.20 (1H, s), 7.26 - 7.33 (3H, m),
7.46 (2H, m), 7.58 (2H, dt, J = 1.6, 7.6
Hz), 9.00 (1H, br d), 9.50 (1H, br d).

2-38 | 0x O 49498 [459 |A |A (500 MHz, DMSO-d6): 1.29 (1H, m), 1.73
(3H, m), 2.64 (1H, m), 2.89 (1H, dd, J =
1.4, 12.7 Hz), 3.24 (3H, m), 3.86 (3H, s),
517 (1H,d, J = 120 Hz), 522 (1H,d, J =
12.0 Hz), 6.62 (1H, d, J = 8.2 Hz), 6.71
(1H, d, J = 8.5 Hz), 7.20 (1H, 8), 7.27
(1H, dd, J = 8.2, 8.5 Hz), 7.59 (2H, d, J =
8.2 Hz), 7.99 (2H, d, J = 8.2 Hz), 8.95
(1H, br d), 9.41 (1H, br d).




NNHJ = 8.5 Hz), 7.18 - 7.24 (5H, n), 7.23 (1H, s), 7.26 (1H, dd, J = 8.2,
8.5 Hz), OH7.95 (1 H brs), 911 (1 H br s), 9.65 (1 H,  br s). 2-42 NH
CH 437. 93w42/28B (500 Mz, DMSO-d6): 1.42 - 1.86 (4H,  mMpc1Ze®®10408. 29
(5H, m), 5.27 - 5.36 (2H, N m),6.64(1H d, J=8.2Hz),6.72(1H d, NJ = 8.5

Hz), 7.26 - 7.32 (2H, n), 7.51 - 0 7.73108H, n), 8.15 - 8.18 (1 H, t, J =
7.5 NNHHz), 8.77 - 8.93 (2H m, 9.47 (1 H br d, J H,, 10.4 Hz). OH
2-43 YN NH CIH 437.93 402 A A (500 Mz, DMSO-d6): 1.33 -1.36 (2H, m), 1.73
- 1.82 (4H, : 3727 (31, 1584547®U (AT TAS ) (500 MaZ DIISO-9): 158 (T my-1 73| 2
Hz), 1iN 6. 74 = &ud Hz), |7.13] (1H, s)i, 3H, m), 2.66 (1H, m), 2.75 (1H, t, J =
7.29(1H t, J=8. . H, brs), N NH [7. 98| (1 |H, %ﬁ 533&8(1 TR0 @ 0Y == 7. 6
Hz), 2 8.84 . , 8.89- 8.91 (L H, r’r),1°§ o Jgg,w*ﬂg?
9.45 (1 H b N Hz). WO 92/ 24679 PCT/ EPo:ulz;LﬁMbQ& s),712@(]2H3rs4;42§ 01 H
437.93 402 A O d6): [1.52 -1.86 (|3H, |(1H) ) =82 9744 @1, 83= gaH

m, 5.42 (2H . (1H d, J=8. 2Kkz) , 6| 65( LH, d, J= Hzezﬁf; jt%w 175*12@9(’31( s),
7.22 - 7.38 {3H|m, 7.90 (2H d, |3 =5.7 H),| 8. & B8 (3H, . 942

(1 H br d J =10.4 Hz). 2-45 487.99 450 A A (500 M4z, DMSO-d6): 1. 27 -1.29
(1 H CH a4 4@ 167 (3H Ny, (&4 80361 3[A30 [A4H,| (500 MHz, DMSO-d6): 2.92 (4H, brs),

5.15 (2H, s), 6.55 (1H, d, J = 7.2 Hz),
6.68 (1H, d, J = 8.5 Hz), 7.22 - 7.25 (3H,
m), 7.30 (1H, s), 7.33 - 7.35 (1H, m),

0 7.40 - 7.45 (4H, m), 7.95 (1H, br s).

2.41 on  |450.97 (415 |A |A  |(500 MHz, DMSO-d6): 1.63 (1H, m), 1.78
NH - 1.90 (3H, m), 2.85 (1H, m), 3.03 (2H,
dd, J = 6.6, 6.9 Hz), 3.12 (1H, m), 3.26 -
N 3.36 (3H, m), 4.20 (2H, dd, J = 6.6, 6.9
l x Hz), 6.62 (1H, d, J = 8.2 Hz), 6.63 (1H, d,
P J =8.5Hz), 7.18 - 7.24 (5H, m), 7.23
NT TNH, (1H, s), 7.26 (1H, dd, J = 8.2, 8.5 Hz),
oH 5.95) (1H, br s), 9.11 (1H, br s), 9.65 (1H,
rs).

2-42 437.93 1402 |A B (500 MHz, DMSO-d6): 1.42 - 1.86 (4H,
m), 2.80 - 3.29 (5H, m), 5.27 - 5.36 (2H,
m), 6.64 (1H, d, J = 8.2 Hz), 6.72 (1H, d,
J=8.5Hz),7.26 -7.32 (2H, m), 7.51 -
7.73(3H, m), 8.15-8.18 (1H, t, J=7.5
Hz), 8.77 - 8.93 (2H, m), 9.47 (1H, br d, J
=10.4 Hz).

2-43 43793 (402 |A |A  [(500 MHz, DMSO-d6): 1.33 - 1.36 (2H,
m), 1.73 - 1.82 (4H, m), 2.80 - 3.27 (3H,
m), 5.30 (2H, s), 6.64 (1H, d, J = 8.2 Hz),
6.74 (1H, d, J = 8.5 Hz), 7.13 (1H, s),
7.29 (1H, t, J = 8.2 Hz), 7.48 (1H, brs),
7.98 (1H, m), 8.46 (1H, d, J = 7.6 Hz),
8.84 (1H, d, 5.4 Hz), 8.89 - 8.91 (1H, m),
8.95 (1H, s), 9.45 (1H, brd, J = 10.1 Hz).




NH m, 4.61 (2H, br s), 5.41 - 5.42 (2H, m, " 6.63 (1H d, J = 8.2 Hz),
6.75 (1H, d, J = 8.5 Hz), 7.25 - 7.29 (2H, nm), 7.66 - 7.71 | (2H m,
7.85 (1 Hwd@n2lem 7.6 Hz), 8.08 N NHZ (2H, to J = 9.3 Hz) ,Pc&y]ﬁ% fdaokt, d, J
=85 OHHz), 8.81- 8.83(1H n, 9929 (1 H br d J =9.8 H). 2-46
618.66 505 A B (500 MHz, DMBO-d6): 1.53 101.-66 (3H, NH m, 1.81 (1 H m,
3.02 (LH m, 3.15 - 3.42 (4H, m), 3.73 - 3.81 (2H, n), 3.90 | 4 00 (2H,
m, 4.04 (1H, m, 6.40 (1H, d, J 1 =8.2 Hz), 6.51 (1 H d, J = 8.5 Hz),
7.14 \ N NHRZE TCRE T A, dgy, J = [87.65 462 O[AZ)[A 7 (808 Mriz, DMSX PH,
m, 7.36 (1 H s) . br s), 8.83 (1 H, bm)52)79 asamrazmz@as;;go A B
(500 MHz, DMBO- d) ./ v86 (1lH |a NHm,| 1. 10;%%Hzxg66551H4 3
Hz), 3.05 (LH fto i), 3/81 (PH {d, |0 = 2’;"4,55%2@)?8 ;\7(’%39
(2H, dd, J =|11.7, 10. 0 Hz), |6.60] (1H d, J )&@(Ma,nds Ry (1
H d, J =8.5 H), W s), 7.29|7.44 (44, m, 7.79 (1 H d, J =1.9
Hz), off 7.99 (Q1 on 8.07 (1 H| d, J = B.8Hz),
8.70-8.80(1H.m.99.07(1H d. J=10.7 Hkz). [2-48[ NH|506/45 393 A A (500 Mz,
DVSO d6): 1.825-| 1 (4H, n), 2. §P7-99 [35221[A SHA m<5;)oslgzmM1 )2%9712%(H
6. 60( 1H, d, J=8. 2Hz dHed, J=  N|8.5Hz), .26 - PO OIS 22 0 (i |
s), 663(1HdJ 82Hz),675(1HdJ-
A 8.5 Hz), 7.25 - 7.29 (2H, m), 7.66 - 7.71
(2H, m), 7.85 (1H, t, = 7.6 Hz), 8.08
NH, (2H, t,J =9.3 Hz), 8.57 (1H, d, J=8.5
oH Hz), 8.81 - 8.83 (1H, m), 9.29 (1H, brd, J
=9.8 Hz).

2-46 618.66 [505 (A B (500 MHz, DMSO-d6): 1.53 - 1.66 (3H,
m), 1.81 (1H, m), 3.02 (1H, m), 3.15 -
3.42 (4H, m), 3.73 - 3.81 (2H, m), 3.90 -
4.00 (2H, m), 4.04 (1H, m), 6.40 (1H, d, J
=8.2Hz), 6.51 (1H, d, J=8.5Hz), 7.14
(1H,dd, J=8.2,8.5Hz), 7.19-7.28
(10H, m), 7.36 (1H, s), 8.60 (1H, br s),
8.83 (1H, br s).

2-47 527.48 1490 |A B (500 MHz, DMSO-d6): 0.76 - 0.86 (1H,
m), 1.38 (1H, br d, J = 12.3 Hz), 3.05
(1H,t,J=10.4 Hz), 3.81 (2H, dd, J =
12.0, 29.6 Hz), 5.39 (2H, dd, J = 11.7,
40.0 Hz), 6.60 (1H, d, J = 8.2 Hz), 6.86
(1H,d, J =8.5Hz), 7.15 (1H, s), 7.29 -
7.44 (4H, m), 7.79 (1H, d, J = 1.9 Hz),
7.99 (1H, s), 8.07 (1H, d, J = 8.8Hz),
8.70 - 8.80 (1H, m), 9.07 (1H, d, J = 10.7
Hz).

2-48 506.45 (393 A A (500 MHz, DMSO-d6): 1.62 - 1.95 (4H,
m), 2.87 - 3.21 (5H, m), 5.41 (2H, s),
6.60 (1H, d, J=8.2 Hz), 6.76 (1H, d, J =
8.5Hz), 7.26 - 7.30 (2H, m), 7.46 (1H, s),
8.61-8.63 (1H, m), 8.85 (1H, brd, J =
10.4 Hz), 9.74 (1H, s).




08.61-8.63 (1 H, m, 885 (1 H br d, J =NNHZ F OH 10.4 Hz), 9.74 (1H,
s). OH F F WD 02/24679 PCT/ EPO1/10405 - 102 2-49 519.48 406 A A (500

MHz, DNVBGadf2/2447952 - 1.91 (4H, NH m, 2.42 (3H s), 2. 8pcr/iEre3ofpsSH m,
5.12 - 5.26 (2H m, 6.31 (1 H s), 6.58 (1 H d, J =82 H), 6.71 (1 H,
d, J =850 Hz), 7.24 - 7.28 (3H, m), -1036 (1 H, s), NNHZ F OH 8.63 -
8.65 (1 H m, 8.90 - 8.93 (1 H br d OHFJ = 10.4 Hz). 2-50 465.00 429
A A (500 MHz, DMSO-d6): 1.64 - 1.76 (3H, CIHm, 1.90 (L H n), 2.03 -
2.08 (2H J = [Fio ks [a66) , [A2- (B ( koo M, DMSi)déP152J-191(4HU
3.21 - 3. H ny, 3.098 ([L2H,| ddqh,252eH4), 167 -6.385H,8), 5

Hz), 6.5 6.54 (1H d,|N N2 pia- %2612 )631V'H1s5658 28
(5H, m, 8.2|Hz),| 7.3 (1 H,,}ﬂ' 5@3 ,
8.74 (1 ’QFL) 2-51 NH| OM|464 |66

DVBO- d6) : 1. , 3¢ :"-Too (IH, M, |5.6® =(1QH-IZ)S) 6 58 (lH "
= 8.3 Hz), b.76 (1H = 8.3 H), 7.27 (1H|t,|[/NJ = 8.3 Hz), 7.37
(1H, br), 7.60 ( L 7.73 (L Hlt.|J =72 H), 8.11 N NHZ
(2H, d,"J = 5% 58 g (AIH Rbr |(CYHBRVIONR 1 ¢4 Y70 @
2-52 p CIH 450. 9 DVEO- d6) : 1. 91T 1£06H m.g0-208 (2t m)

3.06 (1H, m), 3.21 - 3.27 (2H, m), 3.35
(1H, m), 3.98 (12H, ddd, J = 4.1, 6.3, 9.5
Hz), 6.53 (1H, d, J = 8.2 Hz), 6.54 (1H, d,
J=8.2 Hz), 7.15 - 7.28 (5H, m), 7.21
(1H, t, J = 8.2 Hz), 7.31 (1H, br s), 7.33
(1H, s), 8.74 (1H, br s), 9.10 (1H, brs).

2-51 464.96 (429 |A A (500 MHz, DMSO-d6): 1.91 (3H, m), 3.03
(1H, m), 5.68 (2H, s), 6.58 (1H, d, J = 8.3
Hz), 6.76 (1H, d, J = 8.3 Hz), 7.27 (1H, t,
J=83Hz),7.37 (1H, br), 7.60 (2H, t, J =
7.2Hz), 7.73 (1H, t, J = 7.2 Hz), 8.11
(2H, d, J = 7.2 Hz), 8.18 (1H, br), 8.92
(1H, br), 9.34 (1H, br).

2-52 i 450.97 (415 A A (300 MHz, DMSO-d6): 1.91 - 1.92 (4H,

CH m), 3.07 - 3.11 (2H, m), 3.09 (3H, t, J =
7.2 Hz), 3.36 - 3.40 (2H, m), 4.22 (2H, 1,
o J=7.2 Hz), 6.55 (1H, d, J = 8.3 Hz), 6.61

x (1H,d, J=7.9 Hz), 7.20 (1H, dd, J = 7.9,
I P 8.3 Hz), 7.22 - 7.24 (5H, m), 7.25 (1H, s),
NT NH, 7.28 (1H, br s), 8.86 (2H, br s).

253 oH 442,99 407 |A |A (300 MHz, DMSO-d6): 1.09 - 1.17 (2H,
m), 1.21 - 1.25 (4H, m), 1.66 - 1.75 (5H,
m), 1.81 - 1.96 (3H, m), 2.84 - 2.99 (2H,
N m), 3.03 - 3.16 (2H, m), 3.31 - 3.48 (2H,
X m), 3.67 - 3.85 (2H, m), 6.55 (1H, d, J =
— 7.9 Hz), 6.57 (1H, d, J = 8.3 Hz), 7.22
N NH, (1H. dd. J = 7.9, 8.3 Hz), 7.27 (1H, s),
oH 7.45 (1H, br s), 8.98 (1H, brs), 9.44 (1H,
brs).




i m, 3. 07 - 3.11 (2H, m, 3.09 (3H, t, J = 7.2 Hz), 3.36 - 3.40 (2H, m,
(2 t,JJ:72Hz) 6.55 (1 H d, J =8.3H), 6.61 (1 H d, J=
7. Hz), W2BsdoH, dd, J = 7.9, 8.3 Hz), 7.22 - 7.24 (Shctmpoiieds (1 H,
s), KN- NHZ 7.28 (1 H, br s), 8.86 (2H, br s). OH 2-53 NH O H 442. 99 407
A A (300 MHz, DVBO-d6): 1.09 - 1.17 (2H103m), 1.21 - 1.25 (4H, nm), 1.66 -

1.75 (5H, m), 1.81 - 1.96 (3H, n), 2.84 - 2.99 (2H, ii nm, 3.03 - 3.16
(2H, m, 3.31 - 3.48 (2H, m, 3.67 - 3.85 (2H, m, 6.55 (1 H d, J = NNH
7.9 Hz), 6.5Fstg H Sens TiZ) J389902863Z |aL HA U ({300 MiHz DMSOT6). B2oeH &= |- 27
(1 H s), CH7.45 (1 br s), 8.98 (U H, br g), Bo4d, (6- H?5(4Hbm) -3.00

02/ 24679 PCT| EPO1/ 0405 103 2-54|NH QH 388. 9(¢ 3532*!Am) 16)
1.29 (6H, d,{J 3 A& Z%A.61 - 1.95 |(4H, | m,| 2. %’Mm '%Q w3l 28
- 3.49 (3H, M, 14”68 N sep, J = 6.0 Hz), |6.5F |-|z{,73?h,(1 s)¥4 (1 ) birdz)

6. 60( 1H, d, J=B. 7Hz) M4d, J= N NH (7.9, 8.7 Hz)887(7|H3@)@14(H1 sy, 7.4pR (1
H br s), 8871 B¢ s), 9.24 (1 H| br 5). |OH |[2-55 NH CIH 388.90 3F3 A
A (500 Mz, DVBQ-d6): 0.94 (3H t,|J =| 7.3 H) 67 (1 H m, 1.78 (1| H

1 :
81500 MnZ BMId.ae¥dies (a8, (0= (L H,
7.3 Hz), 1.67 (1H, m), 1.78 (1H, m), 1.76
- 1.85 (2H, m), 1.91 - 1.99 (2H, m), 2.88
N (1H, m), 3.06 (1H, m), 3.27 (1H, m), 3.30
- 3.32 (3H, m), 3.38 (1H, m), 3.96 (2H, t,
J =6.0 Hz), 6.54 (1H, d, J = 8.2 Hz), 6.58
NH, (1H,d, J=8.2Hz), 7.23 (1H,t, J = 8.2
oH Hz), 7.34 (1H, s), 8.88 (1H, brs) , 9.31
(1H, brs).

R-

m, 1.76 - k89 (2H;

) N N 527 731 (% < 1\
m, 3.27 (1 H m, 3.3¢

2-56 464.45 351 A A (500 MHz, DMSO-d6): 1.65 (1H, m), 1.78
(1H, m), 1.93 (2H, d, J = 11.4 Hz), 2.88

\L A (1H, m), 3.03 (1H, m), 3.21 (1H, m), 3.35
A (2H, dd, J = 10, 25 Hz), 4.57 (2H, d, J =
® o 5.7 Hz), 5.33 (2H, m), 6.08 (1H, m), 6.56
N N, g (2H, dd, J = 8.3, 26 Hz), 7.29 (3H, M),
on F>H\OH 8.65 (1H, br), 8.97 (1H, br).

2-57 360.85 |325 A A (500 MHz, DMSOQ-db): 1.67 - 1.96 (5H,
m), 2.72 - 3.42 (6H, m), 3.79 (3H, s),
6.55 (1H, d, J = 8.3 Hz), 6.58 (1H, d, J =
8.3 Hz), 722 (1H,s),7.23 (1H, t, J=8.3

Hz), 8.79 (1H, br d), 9.13 (1H, br d).

2-58 374.87 |339 A A (500 MHz, DMSO-d6): 1.37 (3H, t, J =
6.9 Hz), 1.68 (1H, m), 1.82 (1H, m), 1.92
-1.96 (2H, m), 2.91 (1H, m), 3.08 (1H,
m), 3.23 - 3.32 (2H, m), 3.39 (1H, m),
4.06 (2H, q, J =6.6 Hz), 6.54 (1H, d, J =
8.2 Hz), 6.58 (1H, d, J = 8.5 Hz), 7.24
(1H, dd, J = 8.2, 8.5 Hz), 7.40 (1H, s),
7.46 (1H, br s), 8.81 (1H, br s), 9.22 (1H,
br s).




0-3.32(3H m, 3.38 (1 H m, 3.96 (2H, t, NNHJ =6.0 Hz), 6.54 (1 H,
d J=8.2H), 6.58: (1 H d J=82H), 7.23 (1 H t, J =82 OHH),
7.34 (1 Hwos02248988 (1 H, br s) , 9.31 (1 H, br s). 2-56 pgh/¥iedudPs351 A A
(500 MHz, DMBO-d6): 1.65 (1 H, m, 1.78 (1H, m, 1.93 (2H d, J = 11.4
Hz), 2.88 (1 H nm, 3.03 (1 H n), 3.2004t H, m, 3.35 ~ (2H, dd, J = 10,
25 Hz), 4.57 (2H, d, J = 0 5.7 Hz), 5.33 (2H m, 6.08 (1 H m, 6.56 TN
NH2 F (2H, dd, J = 8.3, 26 Hz), 7.29 (3H M, 11 OH F off 8.65 (1 H, br),
8.97 (1 H, bpFe nga #7A [a5UUA VHig500 WeMASHSdB). 0.9k (@Ri7d, 3 = 1} 96
(5H m, 2.[2 - D (3H, s), 6.556 BH,1GG(1HJn)=188(1ELrﬂﬁz11
6.58 (1H, d,|J F 1 H|s),|7.23 (f m%%‘*iﬂgsew
8.79 (1 H, bf d) OH 2.-58 3”,&,,9 '?";ggz,
(500 MHz, DMSO-d = 6.9 Hz) 1.6 3.5 (1HIuLJ-r7)3Hz)J&58 Hd;BJ
m, 1.92 -1} 96 | H, |8RIHR)7,23 QHB J.=73, 632iz)( 2
m, 3.39 (1 H n .547)(23 (1m75gj1”¢fS>W%HH9f
Hz), 6.58 (1| H, 1, dff ¥ 8.5 Hz),
(1L H s), CHT. ), B.22 (1 H_ br s). v

02/24679 PCT| 416.96 |381 A A (500 MHz, DMSO-d6): 0.84 - 0.86 (2H,
m), 1.29 - 1.30 (4H, m), 1.69 - 1.73 (2H,
m), 1.80 - 1.95 (3H, m), 2.87 (1H, m),
3.10 (1H, m), 3.29 - 3.35 (3H, m), 3.48
(1H, m), 3.70 (1H, m), 3.97 (2H, q, J =
6.3 Hz), 6.59 (2H, d, J = 8.2 Hz), 7.25
(1H, t, J = 8.2 Hz), 7.31 (1H, s), 7.75 (1H,
br s), .07 (1H, br s), 9.60 (1H, br s).
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2-61 457.02 |421 A A (500 MHz, DMSO-d6): 0.85 - 0.93 (2H,
m), 1.09 - 1,18 (3H, m), 1.32 (1H, m),
1.60 - 1.64 (7H, m), 1.71 (1H, m), 1.84
(1H, m), 1.90 - 1.95 (2H, m), 2.87 (1H,
m), 3.09 (1H, m), 3.28 (1H, m), 3.30 -
3.34 (2H, m), 3.99 (1H, dd, J = 6.6, 9.5
Hz), 4.04 (1H, dd, J = 6.6, 9.5 Hz), 6.56
(1H,d, J = 8.2 Hz), 6.60 (1H, d, J = 8.5
Hz), 7.23 (1H, dd, J = 8.2, 8.5 Hz), 7.30
(1H, s), 7.59 (1H, br s), 8.99 (1H, br s),
9.46 (1H, br s).

2-62 41494 (379 |A |A  |(500 MHz, DMSO-d6): 1.63 - 1.78 (4H,
m), 1.81 - 1.99 (5H, m), 2.02 - 2.09 (2H,
m), 2.73 (1H, m), 2.88 (1H, m), 3.05 (1H,
m), 3.22 - 3.38 (2H, m), 3.99 (2H, d, J =
6.6 Hz), 6.53 (1H, d, J = 8.5 Hz), 6.59
(1H,d, J = 8.2 Hz), 7.22 (1H, t, 8.2 Hz),
7.27 (1H, s), 7.28 (1H, br s), 8.76 (1H, br
s), 9.11 (1H, br s).

2-63 o 430.98 [395 |A |A  |(500 MHz, DMSO-d6): 0.84 (6H, d, J =
NH 6.6 Hz), 1.17 - 1.25 2H, m), 1.52 (1H,
sep, J = 6.6 Hz), 1.67 - 1.75 (3H, m),
N 1.80 (1H, m), 1.86 - 1.96 (2H, m), 2.87
B (1H, m), 3.07 (1H, m), 3.24 - 3.39 (3H,
P m), 3.87 - 4.13 (2H, m), 6.54 (1H, d, J =
N" RH, 8.2 Hz), 6.57 (1H,d, J = 8.2 Hz), 7.22
oM (1H,t, J = 8.2 Hz), 7.28 (1H, s), 7.43,
(1H, br s), 8.87 (1H, br s), 9.27 (1H, br s).




-104 2-59 NH CI H 402.93 367 A A (500 Miz, DMBO-d6): 0.92 (6H, d, J = 6.6
Hz), 1.68 (1 H nm), 1.80 (1 H n), 1.91 -1.94 (2H, ), 2.04 (1 H, sep, J =
6.6 N HZ)wodaBesol H, m, 3.07 (1 H m), 3.27 - 3.36 (3H pOwE@1i60§2H d,
J =6.6 H), NNHZ6.56(1H,d,J=7.3Hz),6.57(1H,d,J= 8.2 Hz), 7.23 (1 H,
dd, J = 7.3, 8.2 Hz), off 7.28 (1 H, s)105-56 (1 H, br s), 8.95 (1 H, br
s), 9.45 (1 H, br s). 2-60 NH G H 416.96 381 A A (500 Mz, DVBO-d6): 0.84 -

0.86 (2H, m, 1.29 -1.30° (4H ), 1.69 -1.73 (2
m, 2.87 (1 g : SN LI VY- TTA: 355
3.70 (1H, m | 3. ri |NH 63 Hz), [6.
7.25 : (1 H, |t, . .31 (1 H|s),|7.75
H br s), 9.60 ( _2-61 NH O H 457.02 4
0.85 - 0.93 (2H 0T, 18 (3H, m| 1.82 (I
m, 1.71 (1 H, w1l H oM, 1(90 { 1.9
- (

d

m, 1.80 - 1.95 (3H
Tecomi, DMS@W
9.9 124 85l2H, d| J-68H£1lztz)

11 (13|(3H '@f1f66b1'74§¥'|, mL.B7 | (1
]

Sl il o

5 @Hﬂz) sn)e(de 83812&) 23 nj ,
2H (1, J = 82 162 7.82)(1Hs), 7d4@(1H =
6. Ebés)éqs (1H, m), 924 (1H, m

LH, |dd, |J 8.2, 8.5 Hz), 7. 30

(
) 9/46 |(1 H. br S). 2-62 N\HCH
1|A78 |4 H](500 MHz, DMSO-d6): 0.33 - 0.37 (2H,
m), 0.62 - 0.59 (2H, m), 1.30 (1H, m),

INAo-lo)

m
3.09 (1L H m, 3
6.6, 9.5 Hz), 4
(1H, d, J=8. 2H}),
(1H, s), 7.59 (
414.94 379 Al¥65

04 (1 H dd, J = 6.6
6/ 60(1H, d, J=8.5 Hz),
1 brs), 8. .99 (1H, [br

(p0OO NIVEE- d6) : 4008131365

1.67 (1H, m), 1.82 (1H, m), 1.91 - 1.98
N (2H, m), 2.07 (1H, m), 2.88 (1H, m), 3.11
(1H, m), 3.26 - 3.32 (2H, m), 3.85 (2H, d,
J =6.9 Hz), 6.53 (1H, d, J = 8.5 Hz), 6.54
(1H.d, J = 8.2 Hz), 7.23 (1H, dd, J = 8.2,
oH 8.5 Hz), 7.37 (1H, br s), 7.54 (1H, 5),
8.94 (1H, m), 9.43 (1H, m).

2-66 H CH 430.98 1395 |A A (500 MHz, DMSO-d6): 0.83 (6H, d, J =
6.6 Hz), 1.03 (2H,d, = 6.6 Hz) 1.18 -
1.22 (2H, m), 1.51 - 1.53 (1H, m), 1.72 -
N 1.77 (3H, m), 1.93 - 1.95 (4H, m), 2.84 -
l X 2.85 (1H, m), 3.06 - 3.22 (3H, m), 3.34-
7 3.37 (2H, m), 3.99 (1H, t, J = 6.6 Hz),

NHs 6.55 - 6.59 (2H, m), 7.21 - 7.26 (2H, m),
oH 9.03-9.12 (1H, brs).

2-67 H oM 388.90 (353 |A A (500 MHz, DMSO-d6): 0.92 (3H, t, J =
7.25 Hz), 1.77 (2H, m), 1.90 - 1.98 (2H,
my), 3.06 - 3.13 (3H, m), 3.38 - 3.40 (2H,

i AN m), 3.97 (2H, t, J = 6.3 Hz), 6.57 (2H, dd,

J=10.0, 8.3 Hz), 7.23 - 7.27 (2H, m),

A
I > 9.06 (2H, br s).
N” NH,

2-68 L on 41204 379 |A |A  |(500 MHz, DMSO-06): 1.70 - 1.76 (2H,
m), 1.79 - 1.92 (4H, m), 1.95 - 1.98 (2H,
m), 2.00 - 2.07 (2H, m), 2.7 (1H, m),
A 3.07 - 3.4 (3H, m), 3.39 - 3.41 (2H, m),
N 4.00 (2H, d, J = 6.6 Hz), 6.56 (1H, d, J =
L 8.2 Hz), 6.60 (1H, d, J = 8.2 Hz), 7.19
NT TNH, (1H, s), 7.24 (1H, t, J = 8.2 Hz), 7.51 (1H,

OH br s), 9.03 (2H, br s).




m, 1.81 - 1.99 (5H, n), 2.02 - 2.09 (2H, n), 2.73 (1H, n), 2.88 (1H m,
3.05 (1H, ii m, 3.22 - 3.38 (2H, m, 3.99 (2H, d, J = 6.6 Hz), 6.53 (1 H,
d, J = 8. woHp)e®. 59 N NH (1H, d, J = 8.2 Hz), 7.22 (1H dor@eodidos, =

7.27 (1 H s), 7.28 (1L H br s), 876 (1 H br
2-63 VI-~N CIH 430.98 395 A A (500 MHz,- 19¢50 d6) :
H), 1.17 - 1.25 (2H, m), 1.52 (1 H sep, J = 6.6 HzZ), 1.67 - 1.75 (3H,
m, N1.80 (1 H m, 1.86 196(2H m, 2.87 (1 H m, 3.07 (L H m,
3.24 - 3.39 4605 38 (x OZA( L [(580 MHz, DMSOKd6): 0.85 (3H, dd, J =
8.2Hz), 6. 57(1H, d =18. 2 Hz)ss, 772!%81(511-1135(43)@1744 ,
(1 H brs),|s8 H br s)|. W3TesHomeA mmmgﬂi 405
-105 2-64 44%.01 "gzé’@% gom g?@?
0.85 (2H, d, |J = a2 A ol

: &82521z>723(w7dd J4=H28rﬁ)

off s), 9.11 (1 H, br s).
0.84 (6H d, J = 6.6

8.2 Hz), 6.5
H s), 7.48
(500 Mz,

(1 H m, 1,

2.88 (1H, m,

rrj. 2- 65 400. 91 365 A
62

7.32

1.59 - 1.67 (7TH, m), 186 199(4H m)
3.08 - 3.13 (3H, m), 3.36 - 3.38 (2H, m),
4.04 (2H, dd, J = 6.6, 6.9 Hz), 6.54 (1H,
d, J=8.2Hz), 6.60 (1H, d, J = 8.5 Hz),

7.23 (1H, dd, J = 8.2, 8.5 Hz), 7.24 (1H,
s), 7.36 (1H, br s), 8.91 (2H, br s).

. i?n—? Hr@“g‘z E’Pﬁo (18, bEs) 1§ 7 Hy

2-71

A 7

NH,

OH

402.93

367

(500 MHz, DMSO-d6):. 0.92 (6H, d, J =
6.6 Hz), 1.83 - 1.92 (2H, m), 1.94 - 1.97
(2H, m), 2.08 (1H, dq, J = 6.6 Hz), 3.04 -
3.13 (3H, m), 3.38 - 3.41 (2H, m), 3.78
(2H, d, J =6.6 Hz), 6.54 (1H,d, J=8.2
Hz), 6.57 (1H, d, J = 8.5 Hz), 7.22 (1H,
s), 7.23 (1H, dd, J = 8.2, 8.5 Hz), 7.38
(1H, br s), 8.86 (1H, br s), 8.95 (1H, br s).

2-72

n CIH

402.93

367

(500 MHz, DMSO-d6): 0.89 (3H, dd, J =
7.3,7.6Hz), 1.37 (2H,dq,J=7.3,7.6
Hz), 1.75 (2H, dd, J = 6.6, 6.9 Hz), 1.86 -
1.97 (4H, m), 3.06 - 3.13 (3H, m), 3.37 -
3.40 (2H, m), 4.02 (2H, t, J = 6.6 Hz),
6.54 (1H,d, J =8.2 Hz), 6.59 (1H, d, J =
8.2Hz), 723 (1H,t,J=8.2Hz), 7.28
(1H, s), 7.47 (1H, br s), 8.96 (2H, br s).

2-73

445.01

409

(300 MHz, DMSO-d6): 0.84 (3H, t, J =
6.8 Hz), 1.22 - 1.27 (8H, m), 1.73 - 1.78
(2H, m), 1.87 - 1.94 (4H, m), 3.07 - 3.1
(3H, m), 3.35 - 3.40 (2H, m), 4.01 (2H, t,
J = 6.4 Hz), 6.54 (1H, d, J = 8.3 Hz), 6.58
(1H,d, J =7.9Hz), 7.23 (1H, dd, J = 7.9,
8.3 Hz), 7.28 (1H, s), 7.33 (1H, br s),
8.90 (2H, br s).




(1 H m, 3.26 - 3.32 (2H, m, 3.85 (2H, d, NNH J =6.9 Hz), 6.53 (1 H
J

d, J =85H), 6.54 (1 H d J=82H), 7.23 (1 H dd, J =8.2, OH8.5
Hz), 7.37wiolozkaer s), 7.54 (1 H, s), 8.94 (1 H, n), 9.43 pclr/tho1mdsos2- 66
OOH 430.98 395 A A (500 MHz, DMBO-d6): 0.83 (6H, d, J = 6.6 Hz), 1.03
(2H d, J = 6.6 Hz) 1.18 - 1.22 (2H, nm),-W0751 -1.53 (1 H m, 1.72 ii 1.77
(3H, m), 1.93 -1.95 (4H, m), 2.84 - 2.85 (1 H n), 3.06 - 3.22 (3H m,
3.34- 3.37 NH3.37 (2H, m), 3.99 (1 H t, J =6.6 H), | 26.55- 6.59 (2H,
m, 7.21 - 7@ [ZH M 5 OH 9703 Tsa8esl@sn LA AT {300 MAz, DMSGI) $R0 1984 op A
A (500 Mz, DVBOd6): @792 U3H, t, [J = |7.25 Hf), .lm)Zﬂ)s m(aHrﬁ).sam D0 (211] 98
(2H, m, 3.06 -|$,13 m, 3.38 - 3[40 (2H, Nl 7y ey o200z 6. 3
Hz), 6.57 (2, df, (J . 8.3 Hgz), [7.23]- 7.27 oJ=h 6112) d%ﬁﬁ ('2H br
s). &N~ ~*Ht| 11 2|68 CIH 414.94° 379 A A (500 Mol 1700 PPy (1 I
1.76 (2H, n}, 1[7 1Y92%(4H, m,| 1.95 - .99 (26,59(1 dJ-2790@)72321H0021 =PH,

m, 2.77 (1 H, n, 8 07 - 3.14 (|3H, h') 3. 39 %g%lz "(ZQFF’-7(H‘)S)73»1“UG"Q PH,
d J=6.6 H), 6.56 (1H, d, J = aNNH82Hz), i # d, J = 8.2 Hz),
7.19 (1 H}s),17.24 (1 H t, J =i8.2 ). 1 7.81 (1 H O—Ibrs) 9.03 (2H,
br s)’ 2-75 N on 37487 (339 |A |[A  [(300 MHz, DMSO-d6): 1.40 (3H, t, J =
7.2 Hz), 1.80 - 2.01 (4H, m), 3.08 - 3.10

(3H, m), 3.39 - 3.43 (2H, m), 4.08 (2H, q,
L P J =6.8 Hz), 6.53 (1H, d, J = 7.9 Hz), 6.57

X (1H, d, J = 8.3 Hz), 7.23 (1H, dd, J = 7.9,
P 8.3 Hz), 7.34 (1H, brs), 7.40 (1H, s),
N7 RH, 8.80 (2H, br s).

2-76 43098 [395 |A |A  |(300 MHz, DMSO-d6): 0.36 (3H, , J =
R cm 6.8 Hz), 1.25 - 1.34 (7H, m), 1.71 - 1.78
(2H, m), 1.82 - 1.91 (2H, m), 1.94 - 1.98
(2H, m), 3.05 - 3.37 (4H, m), 4.01 (2H, 1,

N
N7 J=6.4 Hz), 6.52 (1H, d, J = 8.3 Hz), 6.58
| (1H, d, J = 7.9 Hz), 7.20 (1H, br s), 7.22
N, (1H, dd, J = 7.9, 8.3 Hz), 7.30 (1H, s),
oh 8.61 (1H, brs), 8.75 (1H, br s).

2-77 444.97 1409 A A (500 MHz, DMSO-d6): 1.20 (9H, s), 1.81
- 1.97 (5H, m), 2.98 (1H, m), 3.26 - 3.31
(2H, m), 3.42 (1H, m), 5.20 (2H, s), 6.55
(1H, d, J =8.2 Hz), 6.61 (1H,d, J=8.2
Hz), 7.25 (1H, t, J = 8.2 Hz), 7.36 (2H, br
s}, 8.13 (1H, s), 8.81 (1H, br s), 9.27 (1H,
br s).

2-78 44497 1409 |A A (300 MHz, DMSO-d6): 1.17 (9H, s), 1.86
- 1.95 (4H, m), 3.07 - 3.10 (3H, m), 3.35 -
3.40 (2H, m), 5.22 (2H, s), 6.44 (1H, d, J
=8.3 Hz), 6.53 (1H,d, J=8.3 Hz), 7.18
(1H, t, J = 8.3 Hz), 7.21 (1H, br s), 7.46
(1H, br s), 8.77 (1H, br s).




WD 02/ 24679 PCT/ EPO1/ 10405 -
0.85 (3H, dd, J =

(2H, M), WoSRd/24d991 (2H, m,1.94 N 1.99 (2H m,
= 6.3, 6.6 Hz),

DVSO- d6) :
- 3.39 (2H m,

30 (1 H br s),
A (500 MHz, DMSO-d6):

4.00 (2H, dd, J
6.58 (1 H, d, N NHx J=8.5Hz), 7.22(1H, dd; 1088. 2,
(1 H br s),
0.86 - 0.93 (2H,

8.75

8.83 (1 H, br s).
m,

1.

106 2-69 CIH 416.96 381 A A (500 Mz,
6.6, 7.2 Hz),

1.31 - 1.33 (4H, 1), 1.74 - 1.78
3.08 - PchZedoshbaow) , 3. 37
6.53 (L H d, J=8.2 Hz),

8.5 OHHz), 7.29 (1 H s),

2-70 ClH 457.02 421
09 -°1.23 (3H m, 1.34 (1

5 IT), 1.59 2791
2H,

7.
A
H
3
8
7
A

I 86—

52263

=!'6.
D1 (1

),

Iod &
6
Z 7. 4
6.6
1H,
1 H,
H b

A
6.

3 (
PH,

Hz)
3.0
1, J5
dd,

s)|.

IN500 -MH2 DMS@dGHA-Jt 57 (2ﬁU
9 sz){i,i MB- 5511 (HLm)H,.61 (1el, m).] 3

) 971 2
or & “24 %@ e
: 6. %d(JQbisHiﬁs,ssl
4 N%dyga’g‘, HL722Y1H, 1388
8. 2 'glg 8 (2 bg_)i iﬂ"_F) 867
J 2-8E TSN 7 38
.72 q CIH 402 93 367

fn;

)7 A
94

35

!“

I\\L

3953,
, 1

A O
86

AFZ ) (500 W3 DMEEEE): 1.680(7H, dh), F66! -
- 1.81 (4H, m), 1.85 (1H, m), 1.90 - 2.04
(4H, m), 2.80 (1H, m), 3.12 (1H, m), 3.23
(1H, m), 3.40 (1H, m), 3.76 (1H, m), 3.87
(1H, m), 4.03 (1H, dd, J = 2.8, 3.1 Hz),
4.27 (1H, m), 6.52 (1H, d, J = 8.2 Hz),
6.55 (1H, d, J = 8.5 Hz), 7.24 (1H, dd, J =
8.2, 8.5 Hz), 7.29 (2H, br s), 7.61 (1H, ),
8.62 (11H, brs), 8.92 (1H, brs).

2-81

430.94

395

(500 MHz, DMSQ-d6): 1.61 (1H, m), 1.71
(1H, m), 1.76 - 1.86 (3H, m), 1.87 - 2.03
(3H, m), 2.78 (1H, m), 3.13 (1H, m), 3.25
- 3.35 (3H, m), 3.75- 3.80 (2H, m, 3.88
(1H, m), 4.03 (1H, m), 4.27 (1H, m), 7.51
{(1H,d, J=8.2H2),7.56 (1H, d, J=8.2
Hz), 7.24 (1H, t, J = 8.2 Hz), 7.53 (1H, br
s), 7.58 (1H, s), 8.93 (1H, m), 9.53 (1H,
m).

2-82

430.94

395

(300 MHz, DMSO-d6): 1.59 (1H, m), 1.76
- 1.97 (7H, m), 3.07 - 3.10 (3H, m), 3.37 -
3.41 (24, m), 3.70 (2H, dd, J = 6.8, 14.7
Hz), 3.92 (1H, dd, J = 6.8, 7.2 Hz),
4.01(1H, dd, J = 6.8, 7.2 Hz), 4.22 (1H,
m), 6.54 (1H, d, J =8.3 Hz), 6.58 (1H, d,
J=8.3Hz),7.20 (1H, brs), 7.22 (1H, t, J
= 8.3 Hz), 7.34 (1H, s), 8.74 (1H, br s),
8.92 (1H, brs).

2-83

494.47

422

(500 MHz, DMSO-d6): 1.26 - 1.38 (1H,
m), 1.65 - 1.93 (10H, m), 2.84 - 3.39 (8H,
m), 4.36 - 4.43 (3H, m), 6.61 (2H,d, J =
8.2 Hz), 7.05 (1H, s), 7.22 - 7.26 (3H, m),
8.78-8.85 (1H, m), 9.38 (1H, brd, J =
10.1 Hz), 10.56 (1H, br s).




IN1.97 (4H, n), 3.06 - 3.13 (3H, n), 3.37 - 0 3.40 (2H, m, 4.02 (2H, t, J

= 6.6 Hz), N NHz 6.54(1H,d, J=8.2Hz), 6.59(1H,d,J= 8.2 Hz), 7.23 (1H t, J =
8.2 Hz), Wo2B460 (1 H s), 7.47 (1 H, br s), 8.96 (2H, brp@)EPIZA0Bs445. 01
409 A A (300 MHz, DVMsO-d6): 0.84 (3H, t, J = -H6.8 Hz), 1.22 - 1.27 (8H,
m, 1.73 -1.78 (2H, m, 1.87 - 1.94 (4H09%), 3.07 - 3.11 (3H, m, 3.35 -
3.40 (2H, m, 4.01 (2H, t, i" J =6.4 Hz), 6.54 (1 H d, J =8.3 Hz), 6.58
(1 H d, J =7.9H), 7.23 (1 H dd, J =7.9, gNNH= 8.3 Hz), 7.28 (1 H,
s), 7.33 (1 Hebr_3JJ, 8.90 AH DT [55.44 O 248 79 (630 THHE BMS3- bR 2 1.93 (81 7
2-74 CIH 386|88 1A A (300\"MHz, DMVBO-d6):|1.78 - ni)m F42ld2H, mp.75 (34, 66), N
3.10 (3H, m|] 3.38~°"3. m, 4.6 (2H d, J

dd, J=1. 5, 10. bHz) |, 5y,36 Z' 1.5, 17,3 Hy), |6. 10 °31j%d16‘2 ?;}$m§ N
*H, 10.6, 1Y.3 Hz), H d, |J =8.3 H),|l = 929(1H brd, J = 10.4 Hz), 11.34 (1H,

6. 59( 1H, d, J=F. 9Hz)cH7. = QH 7.9, 83 Hz), pF927 (1 H s), 7.33 (1
H br s), 8}74 |2H, Sy 2-75 CI|H 374.87| 339 A A (300 MHz, DMSO- d6):
1.40 (3H, t,|j 9 7.2 Hz), 1.80 - 2.01 |(4H, | m, 3.)8-310 (3H rT) 3139
- 3.43 (2H g I="1h7 8 1) e85 38 ‘(506'MH£‘DMde6 16821 . 57
(1 H d J={83 , dd, J E 7.9, |N Nih)3.03@kiz),2.7 (6|34J 114H br
s), 7.40 (1 H s Hz)297(1H m), 3.17 - 3.19 (3H, m),

3.22 - 3.39 (3H, m), 4.36 (2H, br), 6.61
(1H,d, J=8.5Hz),6.63 (1H,d, J=8.2
Hz), 7.09 (1H, s), 7.21 (1H, brs), 7.25

(1H, dd, J = 8.2, 8.5 Hz), 8.80 (1H, br),
9.37 (1H, br s), 10.6 (1H, br s).

2-86 472.04 |436 |C B (500 MHz, DMSO-d6): 1.53 - 1.54 (2H,
m), 1.62 - 1.64 (2H, m), 1.67 - 1.84 (6H,
m), 1.91 - 1.92 (2H, m), 2.97 (1H, m),
3.05 - 3.10 (2H, m), 3.17 - 3.25 (2H, m),
3.29 - 3.45 (6H, m), 4.39 (2H, br), 6.60
(1H,d, J=8.2Hz),6.61 (1H,d, J=8.2
Hz), 7.05 (1H, s), 7.18 (1H, br s), 7.24
(1H, t, J =8.2 Hz), 8.77 (1H, br s), 9.30
(1H, brs), 10.6 (1H, br s).

2-87 443.98 [408 |C |B _ |(500 MHz, DMSO-d6): 1.72 - 1.85 (5H,
m), 1.90 - 1.93 (3H, m), 2.91 - 3.17 (3H,
m), 3.21 - 3.39 (4H, m), 3.43 - 3.44 (2H,
m), 3.50 - 3.51 (2H, m), 4.36 (2H, br),
6.62 (1H, d, J = 8.5 Hz), 6.65 (1H, d, J =
8.2 Hz), 7.15 (1H, s), 7.26 (1H, dd, J =
8.2, 8.5 Hz), 7.53 (1H, br s), 9.00 (1H, br
s), 9.64 (1H, brs), 11.2 (1H, br s).




.80 (2H, br s). OH 2-76 430.98 395 A A (300 MHz, DVMsO-d6): 0.36 (3H, t, J
"H6.8 H), 1.25 - 1.34 (7H, m), 1.71 -1.78 (2H, m, 1.82 - 1.91 (2H,
1.94 wb @B4éMD (2H, m, 3.05 - 3.37 (4H, m, 4.01 (2H dcr/ERD1AVMs4 Hz),
(LH d J=2823H), 6.58 \ NN& (1H d, J = 7.9 Hz), 7.20 (1H,

L 7.22 (1 H dd, J =7.9 83 H),-TI®0 (L H s), OH86L (LH brs),
(1 H br s). 2-77 NH CIH 444.97 409 A A (500 M1z, DMSO-d6): 1.20 (9H,
, 1523% (S)- 1.97 (5H, m, 2.98 (1 H m, 3.26 - 3.31 (2H, m, 3.42 (1 H,
5 55 0 N(Il H d J =282 H), 6.61 (1H d, J=8.2 0 Hz),
.25 (1H, Fb’ﬁ‘ﬁ’hﬂ%@zl 7.36 (2H, br N NHs), 813 (1H s), 8.81 (1?4, br
), 9. 27 (1H br s). O-| 2-78 H CIH 444. 97 409AA(300|\/HZ DIVBO-dG)

1.17 (9H, 1.86 - 1.95 m, 3.07 - 35 0O
m . 5(22 (Z)F(l)é’ylth%lemeeithe(sépﬁmg compoung 1@%?) d@@@l{%ﬂﬂﬁsd’i alﬁms% (ZH

e S oGl sinatabbadiy Rk ShivehdGoiiglitodidlor Ol %&485 A A
Er)BOO Mg, DMVEMbrik) waslpragared ir3Dsififlk manfer ad dekBribedlinFixap®ite 243, 1.61 (1 H,

3e®goznw
~No» o1
g1~ N

(/)\l

(2) To a stirred solution of 2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-
(3-piperidinyl)nicotinonitrile hydrochloride (200.0 mg, 0.50 mmol) in MeOH were
added formaldehyde (0.5 mL) and sodium cyanoborohydride (40.8 mg, 0.65 mmol)
10 and stirred for 2 hrs at room temperature. The reaction was quenched by an addition
of water, extracted with ethyl acetate, dried over MgSQOy, filtered and evaporated.
The residue was triturated with hexane and dried. The crude product was purified by
preparative silica gel TLC (5% MeOH in dichloromethane) to give 2-amino-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(1-methyl-3-piperidinyDnicotinonitrile as
15 a yellow solid. (28.5 mg, yield 15%)

Molecular weight: 378.48
20 Mass spectrometry: 379 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)A
'H-NMR (300 MHz, CDCI3): 0.37 — 0.42 (2H, m), 0.67 — 0.73 (2H, m), 0.82 — 0.88
(1H, m), 1.27 — 1.35 (1H, m), 1.76 — 2.09 (4H, m), 2.31 (3H, s), 2.91 - 3.00 (2H, m),
25 3.14-3.23 (1H, m), 3.86 (2H, pent, J = 8.8 Hz), 5.15 (2H, br s), 6.39 (1H, d, ] = 8.3
Hz), 6.62 (1H, d, J = 8.3 Hz), 7.20 (1H, t, J = 8.3 Hz), 7.95 (1H, s).



0 1.67 -1.82 (4H, m), 1.91 -1.97 (2H, m, ~N 2.89 (1H, m, 3.05 (1H, m),
9

3.22 (1H, m), 3.35- 3.43 (3H m, 3.91 (1 H m), 3.96 5NLNH2 F OH (1H,
m, 6.52 WoH22d¢79] = 8.5 Hz), 6.58 OHF F (1 H d, J = 8.PETHmOIITR2 (1 H,
t, J =82 Hz), 7.28 (2H, br s), 7.38 (1 H, s), 8.67 (1 H br s), 8.88 (1
H br s). 2-80 NH 508.50 395 A A (500 MHZ1-DVBO-d6): 1.61 (1 H, m). 1.66 O
-1.81 (4H, m), 1.85 (1 H m), 1.90 - 2.04 (4H m, 2.80 (1H, m, 3.12 (1H,
m, 3.23 N(1 H m, 3.40 (L H m, 3.76 (1 m, 3.87 0 (1 H m, 4.03
(1 H dd, J Bxanfle3 1 Hz), 5N NHZ F OH 4. 7(1H m, 6.52 (1H, d, J = 8.2
Hz), OHF F6.55 (1 H d, J =8.5Hz), 7.24 (L H dd, J = 8.2, 8.5 Hz),
7.29 (2H br s), 7.61 (1H, s), 8.62 (1 H, br s). 892 (1 H, br s). 2-81 NH
1.76

O s any e o ing Wit ERRY7 ohGhrop et bbbt o5
3.35 (3H, en&dl?nrcoﬁn&ﬁtrﬂ@h!ydrmm&i&%zo@ @ﬁi mao nﬂn&ﬁwﬁﬁhhbas %§m$d27 (1

n, 7.51 H, L 7.24 (1
t J5— 8. mﬂ@)stew(las)f(qxamplebil mMcpH wag @dded banze)dehﬂi@(@ 2(51mi=i, 24P, 9.53

1H m. | d6 59 1.76
1.97 ( 7H ninm‘%)g E’HP"‘?d éy ﬁz "g@g %‘“’%& (”2?& 03?;5 “%‘g"]fg ?‘%thedd, J
6.8, 14.7 kitribgwas %oﬁﬁnﬁeh fok 2 % at\}oom Qerfperdiure. Hele reaction was quenched by
an addition of water, extracted with ethyl acetate, dried over MgSO;, filtered and

II IAIII

evaporated. The residue was triturated with hexane and dried. The crude product

10 was purified by preparative silica gel TLC (5% MeOH in dichloromethane) to give 2-
amino-4-(1-benzyl-3-piperidinyl)-6-[2-(cyclopropylmethoxy)-6-hydroxy-
phenyl]nicotinonitrile as a yellow solid. (35.7 mg, yield 16%)

T 0

15
Molecular weight: 454.58
Mass spectrometry: 455 (M + H)"
In vitro activity grade: C
Cellular activity grade: (A549)C

20 'H-NMR (300 MHz, CDCI3): 0.35 — 0.37 (2H, m), 0.62 — 0.64 (2H, m), 0.83 — 1.29
(2H, m), 1.75 — 2.21 (5H, m), 2.93 — 3.24 (3H, m), 3.50 — 3.61 (2H, m), 3.78 — 3.88
(2H, m), 5.12 (2H, br s), 6.39 (1H, d, J = 8.3 Hz), 6.60 (1H, d, J = 8.3 Hz), 7.16 —
7.32 (6H, m), 7.93 (1H, s), 13.33 (1H, br s).



4.01(1H, dd, J = 6.8, 7.2 Hz), 4.22 (1H NNH M, 6.54 (1H d, J = 8.3
Hz), 6.58 (1H, d, H, J = 8.3 H), 7.20 (L H br s), 7.22 (L H t, J OH=
8.3 Hz), WoldsdoH, S), 8.74 (1L H, br s), 8.92 (1 H br Scmskes30d NH
494.47 422 B B (500 MHz, DMSO-d6): 1.26 - 1.38 (1H, m), 1.65 -1.93 (1OH,
M, 2.84 - 3.39 (8H, m), 4.36 - 4.43 {B13-m), 6.61 (2H d, J = N 8.2 Hz),
7.05 (L H s), 7.22 - 7.26 (3H, m), CIHo878- 885 (1LH m, 9.38 (1 H,
br d, J = CHNNHZ 10.1 Hz), 10.56 (1 H, br s). OH WO 02/ 24679

PCT/ EPO1/ 10 496. 44 424 A B (500 MHz, DVMBO-d6): 1.71 - 1.93
(5H, NH ), E%’B’%ésoﬁg%%(lm M, 3.75 (1 H, br s), LN 4.36 - 4.44 (2H,
br s), 661(2H d O 82/NHz) 701(1H s), 716(2H br s), 7.23
CH(1H t, 8.76 - 8.85 (1. H, CLH NNHZ Q.29 br d, J =
10. 4 Hz), 13 @&(@Pﬁ o Bhe §5mﬂamyntiiﬁf8f5 Praoedyre; of ﬁ‘a@wl%%—lst@ ése‘éinw&lds

DVBO- d6): 1. ( 92 (2H, ™), 2.73 (6H, d, J = 4.4 H),
2.97 (1 H, n%@éw?’%:/‘gﬁleﬁ e(pg%gar UN3.22 -°3.39 (3H m . 4.36 (2H br),
6.61 (1 H 8.5 Hz), 6.63 (L H d, J =82 aaNLNH Hz), 7.09 (1 H,

s), 7.21 (1 H, br s) 7.25 (1 H dd, J =8.2, 85 Hz), 880 (1 H br), OH
9.37 (1 H br s), 10.6 (1 H br s).



2-86 NH ClH 472.04 436 C B (500 MHz, DVSO-d6): 1.53 - 1.54 (2H m, 1.62
-1.64 (2H, m, 1.67 -1.84 (6H, Q\Irr) 1.91 -1.92 (2 m, 2.97 (1 H m, O
N 3.05 - wBoad2462H, m), 3.17 - 3.25 (2H, m, o 3.29 - 3 4BCT/BPH1/10p05 4. 39
(2H, br), 6.60 (I H d, J = 8.2 Hz), 6.61 ( 1H,d, J=8.2 N NHZ Hz), 7.05 (1
H s), 7.18 (1 H, br s), 7.24 OH (1 HI1B-J =8.2 Hz), 8.77 (1 H, br s),
9.30 (1 H br s), 10.6 (1 H br s). 2-87 NH CIH 443.98 408 C B (500 MHz,
DI\/ISOdG) 1.72 - 1.85 (5H, Om, 1.90 -1.93 (3H, m, 2.91 - 3.17 (3H, N
,321-;18§l§(4H ,343-344(2Hi|n) 3.50 - 3.51 (2H, m, 4.36
(2H, br) 3(1HdJ =8. 5Hz), 6. 65(1H, d, J= 2 Hz), 7.15 (1 H, s), 7.26
(1 H dd, J = NNHZ 8.2, 8.5 Hz), 7.53 (1 H, br s), 9.00 (1 H br ™s),
9.64 (1 H, hr.-s 1312 /1 I_l, b5} \AD r‘2/')/1r‘7n PEFEPEHH10405 _110_
Exanpl e 3- 1|gkNo Stk ret he use of MPL& misar| i nos und 1G 2B and| ot her
materials, p-amno-6-42. :‘;gas 9 oo Hz, D SO-d6'1.70-1.96
(cycl opropy HBt enylﬁo- 4-’(\3- ol pe%a By BRlaGehisman| trile
hydro- 5 chlori( n ajsimjlar narmr-ze&ﬂdase_aa -bed | n Exanpl e
2-3. (2) Tola sti Of (4H4m-()3690)gggﬁ: 22333
2-am no- 6- [ 2- ( ¢y V) - 64 hydr oxypher% m), =
(3-pi peri di i hydr dchl dri dg (2 %E gr’r‘g“"”d1 "8 %hmo|) in MeoH
were added | ) and sddi um cyanobor ohydri de (4p.8 ny,
0. 65 mmol ) hrsiat rloomter eraturp The re "tion was
quenched by 13?2,-906@??r bt e® vvi 4@?’&@ dri ed over
MSH, filtg Thﬁ resji due vva§81t b (g,r,q,, ) hexane and
dried. The ¢ i fied by prepapatn)\seo Ssd. 5|(21;|an) TLC (5%
MeOH in dic b 2-am no- 6-[ 2- |-7.38(2H, m), 7.45 (1H, br s),
8.01 (1H, d, J = 7.4 Hz), 9.80 (1H,
br s).
42095 [385 |A |A |(300 MHz, DMSO-d6): 1.81 - 1.96
(4H, m), 2.72 - 2.73 (1H, m), 3.31
- 3.50 (4H, m), 4.26 - 4.35 (2H,
m), 6.89 - 6.95 (2H, m), 7.34 -
7.51 (6H, m), 7.50 - 7.62 (2H, m),
8.00 - 8.02 (1H, m), 10.57 (1H ,br
s).
3-06 43497 [399 |B |B |(300 MHz, DMSO-d6): 1.78 - 2.01
(5H, m), 3.04 - 3.15 (4H, m), 3.30
- 3.67 (2H, m), 6.90 - 6.95 (2H,
m), 7.24 - 7.49 (11H, m), 8.03
(1H, d, J =7.5 Hz), 10.58 (1H, br
s).
3-07 43051 [431 |A |B |(500 MHz, DMSO-d6): 1.39 (1H,
dd, J = 3.5, 11.7 Hz), 1.59 (1H,
/\Q m), 1.73 (1H, d, J = 12.9 Hz),
4 ? 1.88 (1H, d, J = 11.7 Hz), 1.95
7 (1H,t, J =10.4 Hz), 2.02 (1H, t, J
| =11.0 Hz), 2.84 (1H, d, J = 11.0
Hz), 2.89 (1H, d, J = 10.4 Hz),
2.97 (1H, 1, J = 11.0 Hz), 3.45
™ (2H, m), 3.72 (3H, 5), 6.36 (2H, d,
J=8.2Hz),6.86(2H,d,J =85
Hz), 7.06 (1H, t, § = 8.2 Hz), 7.16
(2H, br), 7.21 (1H, d, J = 8.5 H2),
7.78 (1H, s), 11.91 (2H, 5).




(cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 4- (1- net hyl - 3- pi peri di nyl ) ni coti noni t
rile as 15 a yellowsolid. (28.5 ng, yield 159 NCN Ol \ N NH2 OH

Mol ecul arwaei@héio 378. 48 20 Mass spectronetry: 379 (M + | Rti/EHOf 19405 O
activity grade: A Cellular activity grade: (A549)A '"H NWR (300 MHz, CDC13):
0.37 - 0.42 (2H, m, 0.67 - 0.73 (2H, M140.82 - 0.88 (1H m, 1.27 - 1.35
(1H, m, 1.76 - 2.09 (44, m, 2.31 (3H, s), 2.91 - 3.00 (2H, m, 25 3.14 -
3.23 (1H, m, 3. 86 (2H pent, J = 8.8 Hz), 5.15 (2H, br s), 6.39 (1H d, J
= 8.3 Hz), rfgsd I =8 Riskth) a5 7 - [€0 (G H, (300 Mk, GPCR): 33088 [- 95 (1H,
s). WD 02/ 24679 A05 |- 111 Exjanple 3B, rFiScDGa &a6i(aHy . @0l ut i on of
2- am no- 6-[2-(cy 3 st koxY) - 6-lhydrioxyphen U 2.94 - 3.25 (2,

pi peri di nyl )ini cqti itr#Aa e hydrochljoride ( Ooég (zﬁtfggﬁm i ch was
obtained 5|int (1) of exanmple 3+1, |in 3%)5666 zal dehyde
(0.25 m., 2.49 n oM. owed by sadi um cyanobexnmsyHide={746), 81eg, 0. 65
ml ), and tlhe s 4Ng was continyed for hrs7%§t<3"\f'6b|7n9%ai1‘rﬁera ure. The
reacti on wagy qugnched by an additidgn of| water,| extracted with efhyl
acetate, drijed aver MpSHA, filtered jand | evaporiated. The residuelwas
triturated with hexane and dried. The crude product 10 was purified by
preparative silica gel TLC (5% MeCH i n dichl oronet hane) to give 2-

am no-4-(1- pi peridinyl)-6-[2-(cycl opropyl met hoxy) - 6- hydr oxy-
phenyl ] ni cotino |tr|]]e as a yellow solid. (35.7 ng, yield 1699 N1 \ O CN

(1) A mixture of copper (I) bromide (1.106 g, 4.953 mmol) and tert-butyl nitrite
(0.736 mL, 6.191 mmol) in acetonitrile (30 mL) was stirred at 65 °C for 15 min. A
solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-1-
piperidinecarboxylate (2.000 g, 4.127 mmol), which was obtained in the step (1) of

10 Example 1-1 , in acetonitrile (20 mL) was added dropwise to the mixture. The
mixture was stirred at 65 °C for 2 hrs. After cooled to room temperature, the reaction
mixture was diluted with ethyl acetate. The separated organic phase was washed
with an aqueous IN HCI solution and brine, dried over Na;SOs, filtered, and
concentrated. The residue was recrystallized from diethyl ether to give tert-butyl 3-

15 {2-bromo-6-[2-(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-1-piperidinecarboxylate as
a white solid (1.010 g, yield; 45%).



N NHZ OH 15 Mol ecul ar wei ght: 454.58 Mass spectrometry: 455 (M + H)+
vitro activity grade: C Cellular activity grade: (A549)C 20 'H NMR (300
MHz, CDCl®)p02048® - 0.37 (2H, m), 0.62 - 0.64 (2H m, 0. §Fr/Erb1/2&0s5(2H,
2.21 (5H, m, 2.93 - 3.24 (3H, m, 3.50 - 3.61 (2H, m, 3.78 -

m, 1.75 -
3.88 (2H,
8.3 Hz), 7.

m, 5.12 (2H, br s), 6.39 (4H54d, J = 8.3 Hz), 6.60 (1H d,

In

J =

16 - 7.32 (6H, m, 7.93 (1H, s), 13.33 (1H, br s). WD 02/24679
PCT/ EPO1/ 10405 -112- Exanples 3-3 to 3-8 According to the simlar

synt hetic procedure of Exarrpl es 3-1 to 3-2, conpounds sho in Tabl e
were prepared. 5 V\D 02 9 PCT/ EPO1/ 10405 -413 Ta j%lngl Ex. No
Structure wej %649 NVR vitro 3-0 4. 8 9AA(300 VHz,
DVSO-d6): 1.7 : , 2.73 (3H, d, J 1.8 , CH 2.93 - 2.
H m, 3.35 -Y3.49 4H,/m 690- (2 M, 7.3& 7. 46 (3H rr)
(1 H dd, J 104 , br s). 3{)4 372.90 337 A B

Mz, DMSO- d6):

10

15

(2) To a stirred solution of tert-butyl 3-{6-[2-(benzyloxy)pheny!]-2-bromo-3-cyano-
4-pyridinyl}-1-piperidinecarboxylate (0.300 g, 0.547 mmol) in DMSO were added
triethylamine (0.229 mL, 1.341 mmol) and benzylamine (0.147 g, 1.367 mmol). The
mixture was stirred at 70 °C for 12 hrs. After cooled to room temperature, the
reaction mixture was quenched with water and extracted with ethyl acetate. The
separated organic phase was washed with brine, dried over Nay;SO,, filtrated, and
concentrated. The residue was purified by silica gel column chromatography
(hexane/ethyl acetate = 4/1-2/1) to give tert-butyl 3-{6-[2-(benzyloxy)phenyl]-2-
benzylamino-3-cyano-4-pyridinyl}-1-piperidinecarboxylate as a yellow amorphous.
(0.290 g, yield; 92%)

Nj\o/k Nj\o/k

(3) Then benzyl moiety was removed in a same manner as described in step (2) of
Example 1-1. The residue was suspended in ethanol and filtrated to give tert-butyl 3-
[2-(benzylamino)-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl]-1-piperidinecarboxylate
as a white solid. (0.150 g, yield; 61%)

3

98 (1
, 8.02
(300



m, 6.90 - 6.95 (2H, m), 7.34 - 7.38 (2H, m, 7.45 (1 H, br s), 8.01 (1
H d, J =wodkp, 9.80 (1 H br s). 3-05 420.95 385 A A HcE®EpoMrizsos
DVMBO-d6): 1.81 -1.96 (4H m, 2.72 - 2.73 (1 H m, 3.31 CH- 3.50 (4H,
m, 4.26 - 4.35 (2H, n), 6.89 - 6.95 (2He.M), 7.34 - 7.51 (6H, m), 7.59 -
7.62 (2H, ), 8.00 - 8.02 (1 H n), 10.57 (1 Hbr s). 3-06 434.97 399 B B
(300 MHz, DMBO-d6): 1.78 - 2.01 (5H, nm), 3.04 - 3.15 (4H, n), 3.30 - 3.67
(2H, m), 6.90 - 6.95 (2H, GHry, 7.24 - 7.49 (11 H m, 8.03 (1 H d, J =
7.5 Hz), 10.58 (1 H, br 07 430.51 4 msH 500 M{z, DMBO d6): 1.39
(1H, dd, J = 3.5, 11. 1159 (1 H o 3(1H d J=12.9 Hz),
1.88 (1 H d, J =11.7 W), {.95 (1HtJ14D‘202(1HtJ

=11. OHz) , 2. 84( 1H, d, dF1}-€ ), 2-89 (19H, = 10. 4 Hz),

J = 11.0 Hz), 3.45 :

(2H, d, J =8.5

J=7.4Hz), 1.71 -1.76(3H, n), CH 1.81 - 1.98 (3H ), 2.92 - 3.04 XN (3H,
7
1

0

(4) tert-butyl 3-[2-(benzylamino)-3-cyano-6-(2-hydroxyphenyl)-4-pyridinyl]-1-
piperidinecarboxylate (0.145 g, 0.299 mmol) was treated under acidic conditions in a

5 similar manner as described in step (3) in Example 1-1. The resulting solid was
collected by filtration, and dried under reduced pressure to give 2-(benzylamino)-6-
(2-hydroxyphenyl)-4-(3-piperidinyl)nicotinonitrile hydrochloride. (0.075 g, yield;
60%)

10 Molecular weight: 420.95
Mass spectrometry: 385 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-B/Jurkat-B
"H-NMR (300 MHz, DMSO-d6): 1.80 — 1.92 (4H, m), 2.90 — 2.93 (1H, m), 3.31 -
15 3.40 (4H, m), 4.59 (2H, d, J = 5.6 Hz), 6.84 ~ 6.92 (2H, m), 7.19 — 7.31 (5H, m), 7.47
(1H, s), 8.00 (1H, d, J = 6.8 Hz), 8.11 — 8.15 (1H, m), 8.91 (1H, br s), 9.52 (1H, br
s),12.59 (1H, brs), 12.90 (1H, br s).

Example 4-2
20




(2H, br), 7.21 (1 H d, J =8.5H), 7.78 (1 H, s), 11.91 (2H, s). WO
02/ 24679 PCT/ EPO1/ 10405 -114 3-08 484.60 485 C C (300 MHz, CDC13): 0.33 -
0.38 (2HwWO92/2467960 - 0.66 (2H, m, 1.24 |/ - 2.21 (8H, nmMpc1IZEf410408. 25
(2H, m, 3.52 (2H, br s), 3.79 - 3.84 (5H, n), 5.16 (2H, br s), 6.39 (1 H,
d J=8.3H), 6.60 (1 H d, J =28.3 -ltg), 6.84 (2H, d, J = 8.7 Hz), 7.16
ai - 7.26 (3H, m , 7.93 (1 H s). Exanmple 4-1 NNO- NO- N N 1?70 0 N NH 2
NBr 5 (1) A mxture of copper (Il) bromde (1.106 g, 4.953 mmol) and

1L 200 o e B e T o Sk

3-{2-am no- Gpﬁrﬁhﬁ)ﬂwlzpi%:ﬁﬂﬂ@hﬁﬂxﬂhﬂOQﬂangG 482>m<ﬂ),my1h&h Was obtained in the

pi peri di necarboxyl ate (2.000 g 127 nmol whi ch was obtained in the step

(1) of 10 Ex%tmﬂ ) of Example %béﬂ@MSQu@@kmerﬁ@ﬂd%@oam%ﬁodM%é 83 the
t Th
e Tl ebSRath (88 AL, 637500 il Rl S 90t oo

separ at®d or ﬂ;amz Gr Naberenctionwashp@nciwdiwitlawate wedthe rédildndg re&ﬂidﬂmﬁﬂm&nd

brine, dried over Na2S, filtered, and concentrated. The residue was
recrystal | | z&as exteastedivathgthyleacetaie. (Thegirganiq phase pigs fried oyey NSOy, filtered,

L i ik b L kil g

acetate = 4/1) to give tert-butyl 3-{6-[2-(benzyloxy)phenyl]-3-cyano-2-propylamino-

4-pyridinyl}-1-piperidinecarboxylate as a colorless oil. (0.104 g, yield; quant.)

10
Then benzyl moiety was removed in a same manner as described in the step (2) in
Example 1-1. The residue was washed with diethyl ether to give the desired product
as a white solid. (0.112 g, yield; quant.)

15 Then tert-butyl 3-[3-cyano-6-(2-hydroxyphenyl)-2-(propylamino)-4-pyridinyl]-1-
piperidinecarboxylate (0.110 g, 0.252 mmol) was treated under acidic conditions in a
same manner as described in the step (3) in Example 1-1. The resulting solid was
collected with filtration, and dried under reduced pressure to give 6-(2-
hydroxyphenyl)-4-(3-piperidinyl)-2-(propylamino)nicotinonitrile hydrochloride.

20 (0.062 g, yield; 66%)

HCl

Molecular weight: 372.90

25 Mass spectrometry: 337 (M + H)"
In vitro activity grade: C
Cellular activity grade: (A549)-C



-1150 O NO NO- Nlow O O HZN\ N NH \ NBr (2) To a stirred solution
of tert-butyl 3-{6-[2-(benzyl oxy)phenyl]-2-brono-3-cyano-

4- pyri di npgre2k4@ioper i di necar boxyl ate (0.300 g, 0.547 ol )pCVEHMB@0RET €
added 5 triethylam ne (0.229 nm., 1.341 mmol) and benzyl am ne (0. 147 g,
1.367 mmol ). The mixture was stirred atl¥® C for 12 hrs. After cooled to
roomtenperature, the reaction mxture was quenched with water and
extracted with ethyl acetate. The separated organi c phase was washed with

brine, driedmNMR Wiz, DM oaeRd. 921(3@1 tcpﬂqenHz)atlm (2H)én); €30dUR9FasS
purified by silica gg col utm chr omat 02 10 (hexane/ et hyf acetate =

4/ 1-2/ 1) to @Hven:a —tﬁﬁ%/(lfhm)@3{32 ~{béo ,dny)%‘?ﬂemﬂﬁv 2H, m), 7.34 — 7.40

b I dj N

amor phous. @Bt 390748 (b ok, b 8 - ITPECRORT oy YL (o)
Then benzyl giye(yHWap removed in a same manner as described in step (2) of
Exanpl gtl 1. The residue was suspended in ethanol and filtrated to give
tert-butyl 3-

[ 2- (benzyl a;%}%%? 3¢ yano 6- (2- hydr oxyphenyl ) - 4-pyri di nyl ] - 1- pi peri di necar bo
xyl at e ptl oI id. (0.150 g, yield; 61 %9 W) 02/ 24679 PCT/EPO1/ 10405
-116 N~O~ NH HCl

10 In a similar manner as that of Example 4-2, 6-(2-hydroxyphenyl)-2-(methylamino)-4-
(3-piperidiny!)nicotinonitrile hydrochloride was prepared.

Molecular weight: 344.85
Mass spectrometry: 309 (M + H)*
15 In vitro activity grade: C
Cellular activity grade: (A549)-C
'H-NMR (300 MHz, DMSO-d6): 1.83 — 1.96 (4H, m), 3.31 (4H, s), 3.30 — 3.56 (4H,
m), 6.90 — 6.96 (2H, m), 7.34 — 7.37 (1H, m), 7.39 (1H, s), 7.55 (1H, br s), 8.10 (1H,
d, J=7.9 Hz), 8.87 — 8.90 (1H, m), 9.52 - 9.54 (1H, m), 13.80 (1H, br s).
20
Example 4-4




ON OHNOHI \ / 61 NNH/ NNH 1-0 (4) tert-butyl

3-[2-(benzyl am no) - 3- cyano- 6- ( 2- hydr oxyphenyl ) - 4- pyri di nyl ] - 1-

pi peri di ngeanagyl ate (0.145 g, 0.299 nmol) was treated undaremeineios
conditions in a 5 simlar manner as described in step (3) in Exanple 1-1.
The resulting solid was collected by f+li9ation, and dried under reduced
pressure to give 2-(benzyl am no)-6-

(2- hydr oxyphenyl ) - 4- (3-pi peridinyl)nicotinonitrile hydrochloride. (0.075 g,
yield; 60% 10 Ml ecul ar weight: 420.95 Mass spectronetry: 385 (M+ H+

In vitro activity grade: A Cellular activity grade: (A549)-B/Jurkat-B

1H NVR (300 MdHz sithiil@Ondtier db. ot of Ex@@pledH2, 12)}anin®06-(2-hydB8Xyphddyl)m-(3-3. 31 -
15 3.40 (4H, ,..d, .J 6.92 (2H m, 7.19 - 7.31
(5H, n), 7.40P 1}‘!’&11}’1?1&7&“’896’616(@#00@“‘1& WQS@’Y%P&F‘T?‘) 8.11 - 8.15 (1H, m, 8.91
(1H, br s), 9.52 (1H, br s),12.59 (1H, br s), 12.90 (1H, br s). Exanple
4-2 200 NH2 VI'~-N ~0 NO- O N NH WO 02/24679 PCT/ EPO1/ 10405 -117 To a
stirred sol uMotmuhfwbight -4106199I

Z’yi |6d|[ ﬁyl( ? e%#sﬁ%% %zﬁ@?ﬂ 3ty ?6?){8805?_ 0.182 rmol ), which was
obtai ned in g act1v1ty grade: D
Cellular activity grade: (A549)-B
'H-NMR (300 MHz, DMSO-d6): 1.87 — 2.00 (4H, m), 2.91 — 2.95 (1H, m), 3.34 (1H
10 m),6.79 (1H, d, T = 8.3 Hz), 6.91 (15, t, J = 7.2 Hz), 7.18 — 7.4 (1H, brs), 7.66 (1H,
s), 8.06 (1H, d, J = 6.8 Hz), 8.84 (1H, m), 9.43 (2H, m), 12.42 (1H, br s).

Example 4-5

15

In a similar manner as that of Example 4-2, 6-(2-hydroxyphenyl)-2-(1-piperazinyl)-4-
(3-piperidinyl)nicotinonitrile dihydrochloride was prepared.

20 Molecular weight: 436.39
Mass spectrometry: 364 (M + H)"
In vitro activity grade: D'H-NMR (500 MHz, DMSO0-d6): 1.81 — 1.83 (2H, m), 1.90
— 1.95 (2H, m), 2.93 - 2.95 (1H, m), 3.76 — 3.78 (4H, m), 6.98 (1H, t, ] = 7.3 Hz),
7.37 — 7.40 (1H. m), 7.84 (1H, s), 8.03 - 8.05 (1H, m), 8.78 — 8.81 (1H, m), 9.14
25 (1H, br s), 9.24 - 9.27 (1H, m), 12.10 (1H, s).



steps (1) of Exanple 4-1, in DVSO (2 nL) were added propyl am ne (0.108 g,
1.823 mmol) and triethylamne (0.038 nL, 0.273 nmmol). The m xture was
stirred alvgdR4d for 12 hrs. The reaction was quenched wgdr/vmig6408nd t he
resulting reaction mxture was extracted with ethyl acetate. The organic
phase was dried over Na2SO4, filtered,-120nd concentr at ed. The concentrates
was purified by silica gel colum (hexane/ethyl acetate = 4/1) to give
tert-butyl 3-{6-[2-(benzyl oxy)phenyl]-3-cyano- 2- propylanlno-

4- pyrldlnyl} %pgrldlnecarboxylate as a colorless oil. (0.104 g, vyield;
quant.) 10 %% enzyl noiety was renoved in a sane nmanner as described in
the step (2) in Exanple 1-1. The residue was washed with diethyl ether to
give the desired product gs a white solid. (0.112 g, yielg; quant.) 15
Then tert-butyl
3-[ 3-cyano- 6- ( 2- h

Enyl )= 2- (propyl ani no) - 4-
pi peri di necar boxyé .11| g, 0.252 mmol) was trg
conditions in a sa 5 as déscV¥ed TH The s 8
The resulting solidlwag _kcollected wth filtration,
pressure to give 6 Br
hydr oxyphenyl ) - 4- (3>Pi peri di nyl ) - 2- (propyl am no) ni cgti nonitrile

hydrochl oride. 20 (0.062 g, yield; 6699 NH HCI CN N Ml ecul ar wei ght:
372.90 25 Mass spectronmetry: 337 (M+ H+ In vitro activity grade: C
Cellulag a DI\SSYI tay qﬁﬂd& 6P~5€390-b1@ym1131[246&&y]3@ﬂ;ﬁ9ﬁ>§14&%6ﬁ0-} cybh8-4- 1H NVR
(300 MHz, O d6): 0.92 (3H, _t, 1.62 (2H, m, 1.80 - 1.95
(4H, m, 2. &gfndlrwlbé p(lnqqdmﬁfarbsxséetem §0013,Q  mgxjol), gvhigh wasolsgingdin, they |

L34 T 0 Qb gy Wlrathe fordiyeld 0 L Pdna P WocanBrbhrf Wik M-

8.97 - 9.07
stirred at 100 °C for 1.5 hrs. The reaction was quenched with water and extracted

Kn Exanple 1-1.
d h%d under reduced
H

with ethyl acetate. The organic phase was washed with brine and dried over Na;SOy,

10 filtered, and concentrated. The residue was recrystallized from ethanol to give tert-
butyl {3-[3-amino-6-(2-benzyloxy-phenyl)-1 H-pyrazolo[ 3,4-b]pyridin-4-y1]-1-
piperidinecarboxylate as a yellow solid. (0.210 g, yield; 72%)

(2) Then the benzyl moiety was removed in a same manner as described in the step

15 (2) of Example 1-1. The residue was purified by silica gel column (hexane/ethyl
acetate = 2/1-1/1) to give tert-butyl 3-[3-amino-6-(2-hydroxyphenyl)-1H-
pyrazolo[3,4-b]pyridin-4-yl]-1-piperidinecarboxylate as an orange solid. (0.080 g,
yield; 49%)

20 To a stirred solution tert-butyl 3-[3-amino-6-(2-hydroxyphenyl)-1H-pyrazolo[3,4-
b]pyridin-4-yl]-1-piperidinecarboxylate (0.075 g, 0.183 mmol) in 1,4-dioxane (3 mL)
was added 4N HCI in 1,4-dioxane (3 mL). The mixture was stirred at room
temperature for 12 hrs. The resulting solid was collected with filtration to give 2-[3-
amino-4-(3-piperidinyl)-1H-pyrazolo[3,4-b]pyridin-6-yl]phenol hydrochloride.

25 (0.062 g, yield; 98%) ‘



- 9.71 (1H m. 5 Exanple 4-3 NH CQHOH f NH 10 In a simlar manner as
that of Exanple 4-2, 6-(2-hydroxyphenyl)-2-(nethylam no)-4-

( 3- pi peridiggslugriocoti nonitril e hydrochl ori de was prepar ed.pdYtme/iddmE

wei ght: 344.85 Mass spectronetry: 309 (M+ M)+ 15 In vitro activity grade:
C Cellular activity grade: (A549)-C 1H-NMR (300 MHz, DVSO-d6): 1.83 - 1.96
(4H, m, 3.31 (4H, s), 3.30 - 3.56 (4H, m, 6.90 - 6.96 (2H, m, 7.34 -
7.37 (1H, m, 7.39 (1H, s), 7.55 (1H, br s), 8.10 (1H, d, J = 7.9 Hz),
8.87 - 8.90 (1H, m, 9.52~ 9.54 (1H, m, 13.80 (1H, br s). 20 Exanple 4-4
NH CHN OHNHW 02/[246b PCT/EP01/10405 -119 In a sinilar manner as
that of Exanple 4-2, 2-anitino-6-(2-hydroxyphenyl)-4-(3- pip
eridinyl)nicotinonitrile 20ri de was prepared. 5 Mol ecul ar wei ght:
406. 92 Mass spectro \|(|M+ H+ 1In vitro activity grade: D

Molecular weight: 345.83
Mass spectrometry: 310 (M + H)"
5 In vitro activity grade: C

Cellular activity grade: A549-B
'H-NMR (300 MHz, DMSO-d6): 1.97 — 2.27 (4H, m), 2.95 — 3.11 (1H, m), 3.12 —
3.23 (1H, m), 3.30 — 3.39 (3H, m), 6.94 — 6.99 (2H, m), 7.32 — 7.38 (1H, m), 7.73
(1H, s), 8.12 (1H, d, J = 7.2 Hz).

10
Example 5-2

15 To a cooled (0 °C), stirred solution of tert-butyl 3-{3-amino-6-[2-(benzyl-
oxy)phenyl]-1H-pyrazolo[3,4-b]pyridin-4-yl}-1-piperidinecarboxylate  (0.200 g,
0.400 mmol) obtained in the step (1) of Example 5-1 in THF (3 mL) were added
pyridine (1 mL) and acetyl chloride (0.035 g, 0.440 mmol). The mixture was stirred
at 0 °C for 1 hr. The reaction was quenched with water and extracted with ethyl

20 acetate. The organic phase was washed with saturated brine, dried over NaySOy,
filtered, and concentrated. The residue was recrystallized from diisopropyl ether to
give a white solid. (0.180 g, yield; 83%)



Cellular activity grade: (A549)-B 1H NVR (300 MHz, DMSO-d6): 1.87 - 2.00
(4, m, 2.91- 2.95 (1H, m, 3.34 (1H 10 m, 6.79 (1H, d, J = 8.3 Hz),
6.91 (1H woo02b46797.2 Hz), 7.18 - 7.44 (1H, brs), 7.66 (1Hpc1%HR01804S (1H,

d J =6.8 H), 8.84 (1H m, 9.43 (2H, m, 12.42 (1H, br s). Exanple 4-5 N
Cl d i NN15InIn a simlar mannerl22s that of Exanple 4-2,

6- (2- hydr oxyphenyl ) -2-(1-pi perazinyl)-4- (3-piperidinyl)nicotinonitrile

di hydrochl ori de was prepared. 20 Ml ecul ar wei ght: 436.39 Mass

ectronet r yg i i,Vd : : .
DIVEO d6) | 1%3%1%15&{ E?SE et perydh If%g%(‘gﬁ,ﬁgﬁ)a,s @%géi&g@@n(zﬁggte?{@ M,
3.76 - 3. 78 df4ttanple 161.9Fheliesidtie was suspefidddzjn ethdan®7and fltrbed( tbHgivejthe 7. 84
1H, s), 8.03 - 8.05 (1H, m, 8.78 - 8.81 (1 . 9.14 25 (1H, b ,
(9. 24 -S) 9. 27 desized praguc fﬁ?i&@fﬂl&?-.ﬂ% 3091/(‘1252%'? PCT/ EPO1/ 102105 - _:ng2
Exanple 5-1 N) ~o~ N' O ~ + NHZNHZ NH, N NB, NHS5 (1) A nmixture of

tert-butyl 3-{6-[2-(benzyl oxy)phenyl]-2-brono-3-cyano- 4-

pyri di iyl } - kerpiBueyli BH[Bastiaipops 42 69d:dRPplmny1)- 158 Byramuib]3, 4-lpycitiinaés1]-
obtained in the  step (1). of Exanple 4-1, hydrazin rrgnohyq(ilrate_(B n.) and
1, 4- di oxane l-nippridinggaeboxyiate (Qahl -4, 0260 nemel)was tusated undenpcidicepnditions jiy

quenched wit X o ed- Wit thyl cagelate. 1.fh apig_@hase

was washed vé' F%ﬁ%%ﬁg&gna %%S?lgﬂ o%/ne‘rmeNgtfécg,y ofgﬁ I t%r leg fba%ggcglnﬁge trated.

The resi due hdfoxiyphenydl-4(3-pivetiding)Ebprazudd[ 3t bblpyridin-Byllacetamide hydro-
chloride. (0.097 g, yield; 96%)

10

Molecular weight: 387.87
Mass spectrometry: 352 (M + H)"
15 In vitro activity grade: D
Cellar activity grade: A549-C
'H-NMR (500 MHz, DMSO0-d6): 1.80 — 1.91 (4H, m), 1.95 (3H, s), 2.82 - 2.92 (1H,
m), 3.34 — 3.44 (4H, m), 6.92 — 6.95 (2H, m), 7.36 — 7.39 (1H, m), 7.66 (1H, s), 8.12
(1H, d, J = 8.2 Hz), 8.83 — 8.85 (1H, m), 9.48 — 9.49 (1H, m), 9.56 (1H, s) 10.21 (1H,
20 s), 13.59 (1H, br s). ’

Example 6-1




butyl {3-[3-am no-6-(2-benzyl oxy-phenyl)-1H pyrazol o[ 3, 4-b]pyridin-4-yl]-1-
pi peri di necarboxyl ate as a yellow solid. (0.210 g, yield; 729% (2) Then the

benzyl nowetos/Me® renoved in a same nanner as described i rpdieposhieps 15 (2)
of Exanple 1-1. The residue was purified by silica gel colum (hexane/ethyl
acetate = 2/1-1/1) to give tert-butyl 31333 am no-6-(2-hydroxyphenyl)-1H
pyrazol o[ 3, 4-b] pyridi n-4-yl]-1-piperidinecarboxyl ate as an orange solid.
(0.080 g, yield; 49% 20 To a stirred solution tert-butyl

3-[ 3- am no- 6- ( 2- hydr oxyphenyl ) - 1H pyr azol of 3, 4-

b] pyri di n-4-yl]-1-pi peridi necarboxylate (0.075 g, 0.183 mmol) in

1, 4- di oxane T3 aﬂ.c)oolenhs(Oadd}gd sﬂ:ﬁsbd%@ohitimnlpﬂ t;bheba&yﬂe -8 allnjno-ﬁli[‘ib(bmxylur e was
stirred at roo eraturef 2 hrs.. The tl%sholld é)llected
with filtratoXyphe ago 3)_yn 1ny -1-piperidinecar oxy ate hwas obtaine

am no- 4- ( 3- r |
hydr ochl ori gié?%ggl?%f%)é%hﬁgn Ilaé(l@ggb 38 09%\%%862 Zﬂgggn& /t%%g" /“ﬁ%fgged- 121

ClH NH5HZ Hcetyl bhldritib (@477 avaﬁe’r’(gtrunol)MEth?anmBs vep aestitred b 0r Y€ 1B fiddng |\/| +
H+ 5 1In V|tro activyit ra C.Cellular actiyit rade: A54
(300 N, DDA Yor i, SicEine Giipmayas Songgned o oty ERperine o3 bS5 o3

(0 My Sherg %ﬁzﬁ%‘%ﬂa%ﬁ a8 2480 et Wn-ctfl Seafd o)

orgamc phase was dried over Na;SOs, ﬁltered and concentrated. The res1due was
purified by column chromatography on silica gel (hexane/ethyl acetate = 9/1 - 4/1 -
10 2/1) to give a mixture of the desired product, tert-butyl 3-{2-(acetylamino)-6-[2-
(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-1-piperidinecarboxylate, and the
corresponding diacylated compound. The mixture obtained was dissolved in THF (5
mL), treated with an aqueous 1IN NHj3 solution (1 mL), and stirred at room
temperature for 1 hr. The reaction mixture was extracted with ethyl acetate. The
15 organic phase was washed with brine, dried over Na,SO,, filtered and concentrated
to give tert-butyl 3-{2-(acetylamino)-6-[2-(benzyloxy)phenyl]-3-cyano-4-pyridinyl}-
1-piperidinecarboxylate as a white amorphous. (0.432 g, yield; 80%)

Then the benzyl moiety was removed in a same manner as described in the step (2)
20 of Example 1-1. The residue was recrystallized from ethanol to give the desired

product as a yellow solid. (0.110 g, yield; 31%)

tert-Butyl 3-[2-(acetylamino)-3-cyano-6- (2-hydroxyphenyl)-4-pyridinyl]-1-
piperidinecarboxylate (0.100 g, 0.229 mmol) was treated under acidic conditions in a

25 similar manner as described in the step (3) of Example 1-1. The resulting precipitate
was collected by filtration, washed with 1,4-dioxane, and dried under reduced
pressure to give N-[3-cyano-6-(2-hydroxyphenyl)-4-(3-piperidinyl)-2-pyridinyl]acet-
amide hydrochloride. (0.101 g, yield; quant.)



I /1 / O NHZ+ HNONM C OI\ NM 1\ NHI\ NH15 To a cooled (O
C), stirred solution of tert-butyl 3-{3-am no-6-[2-(benzyl -

oxy) phenyWlo obrapmr azol o[ 3, 4- b] pyri di n-4-yl } - 1- pi peri di necagdagepohabs (0. 200
g, 0.400 mmol) obtained in the step (1) of Exanple 5-1 in THE (3 nL) were
added pyridine (1 nL) and acetyl chlori2de (0.035 g, 0.440 mol ). The

m xture was stirred at O Cfor 1 hr. The reaction was quenched wi th water
and extracted with ethyl 20 acetate. The organi ¢ phase was washed with
saturated brine, dried over Na2SO4, filtered, and concentrated. The
residue was recrystallized [frofndiisopropyl ether to give a white solid.
(0.180 g, yield;, 83% WO 0224679 PCT/ EPO1/ 10405 -122 Then the benzyl

noi ety was renoved in a sanelpamper as described in the step (2) of
Exanpl e 1-1. The residug OH\\a spended in ethanol and filtrated to give the
desired product as a waty (0.120 g, yield; 82% 5 tert-Butyl
3-[3-(acetyl am no) - 6- (2- h henyl ) -1H pyrazol o[ 3, 4-b] pyridin-4-yl]- 1

- pi peri di necarboxyl ate (0.115 ¢, 0.260 nmol) was treated under acidic
conditions in a sanme manner as described in the step (3) of Exanple 1-1 to
give N-[6-(2-

hydroxyphenma,re@mg@wgigg@@vggayl ) - 1H pyrazol o[ 3, 4-b] pyri di n-3-yl ] acet am de
hydro- chl oride , yield;, 9699 10 NHH CGHCH OH41 NNH

Mol ecul ar vvé‘t’IgdstSpe@rﬁYetB'"i337(M4'H)

5 In vitro activity grade: A
Cellular activity grade: (A549)-B
'H-NMR ‘(500 MHz, DMSO-d6): 1.86 — 1.97 (4H, m), 2.19 (3H, s), 2.91 - 2.94 (1H,
m), 3.33 — 3.47 (4H, m), 6.96 — 6.99 (2H, m), 7.38 — 7.41 (1H, m), 8.11 - 8.13 (2H,
m), 8.94 — 8.96 (1H, m), 9.62 — 9.64 (1H, m), 10.97 (1H, s).

10
Example 6-2

OH

15 With the use of the starting compound 1G and the 4-formyl piperidine-1 carboxylic
acid tert-butyl ester and other materials, N-[3-cyano-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-4-(4-piperidinyl)-2-pyridinyl]acetamide hydrochloride was prepared

in the similar manner as that of Example 6-1.

20 Molecular weight: 442.95
Mass spectrometry: 407 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-A



Mass spectronetry: 352 (M+ H+ 15 In vitro activity grade: D Cellar
activity grade: A549-C 1H NWR (500 MHz, DVMSO-d6): 1.80 - 1.91 (4H, m, 1.95
(3H, s), WoB6@. 92 (1H m, 3.34 - 3.44 (4H m), 6.92 -pcaid1hi&s M,
7.36 - 7.39 (1H, m, 7.66 (1H, s), 8.12 (1H, d, J = 8.2 Hz), 8.83 - 8.85
(1H, m, 9.48 - 9.49 (1H m, 9.56 (1H1%)-10.21 (1H, 20 s), 13.59 (1H, br
s). Exanmple 6-1 \ NOBNAIO NN OO \ N NH2 N NH O WD 02/ 24679

PCT/ EPO1/ 10405 -123 To a cooled (0 C), stirred solution of tert-butyl
3-{2-am no- &

oxy) phenyl ] - cyang 4- lgk)ﬂy_%zl MS? d6)1 Op%gpe(r)?tl:ll(zn%crg? 1905)(5 I gtsg o ?:’hl3v\%a(slH’

obt ai ned i n m),98+ 2®1((2H, o), El((a(ﬁﬂ e),B(D 843502H, m), 3].24)325 Z&mm m)n3.49ri di ne

10,0, e S50 5 i o B s o e TS

conti nued at_ gq_m)?%?ggﬁ t%r$ﬂ(§ov'9 13 (Qﬁsm Mqﬁgg.l on m xture was quenched

wth water, racte ef hyl*"atet’at € organi ¢ phase was dried
over NHQSCA, flltered and concentrated. The residue was purified by

col um chr omat ogr.aphy on silica gel (hexane/ethyl acetate = 9/1 - 4/1 10
2/1) to gi veEXpmRlK ?ﬂﬁe of the desired product, tert-butyl
3-{2-(acetyl am no)-6-[ 2-

(benzyl oxy) phenyl ] - 3-cyano- 4- pyri di nyl }- 1- pi peri di necar boxyl ate, and the
correspondi ng dlacylated c@j@o nd. The m xture obtfined was dissol ved in
THE (5 nl), trea ous | S -J% m.), and stirred at
room tenperaturé The reacti xturelwas extracted with ethyl
acetate. The 15 or§ aseywas waghed[w th i e, dried over Na2SO4,
filtered and concentg at 0 give tert- yl

NIHg)xy) phenyl]-3tc

4-pyri dinyl
r'llo N_ny” inyl} -

10 (1) To a stirred suspension of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-
cyano-4-pyridinyl}-1-piperidinecarboxylate (0.300 g, 0.619 mmol), which was
obtained in the step (1) of Example 1-1, in ethanol (10 mL) was added a solution of
potassium hydroxide (0.695 g, 12.381 mmol) in ethanol (20 mL). The reaction
mixture was stirred at 70 °C for 60 hrs. After cooled to room temperature, the

15 reaction mixture was poured into water and the resulting solid was filtrated and dried
under reduced pressure to give tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-
carbamoyl-4-pyridinyl}-1-piperidinecarboxylat as a white amorphous. (0.226 g,
yield; 73%)

20 (2) Then benzyl moiety was removed in a same manner as described in the step (2) of
Example 1-1. The residue was suspended in ethanol and filtrated to give tert-butyl 3-
[2-amino-3-(carbamoyl)-6-(2-hydroxyphenyl)-4-pyridinyl]-1-piperidinecarboxylate
as a white solid. (0.045 g, yield; 46%)

25 3) tert-butyl 3-[2-amino-3-(carbamoyl)-6-(2-hydroxyphenyl)-4-pyridinyl]-1-
piperidinecarboxylate (0.040 g, 0.097 mmol) was treated under acidic conditions in a

similar manner as described in the step (3) of Example 1-1 to give 2-amino-6-(2-



1- pi peri di necar boxyl ate as a white anorphous. (0.432 g, yield; 80% Then
the benzyl npiety was renoved in a sanme nmanner as described in the step (2)
20 of Exaww ®2467. The residue was recrystallized from et anatpoi@0@sve the
desired product as a yellow solid. (0.110 g, yield; 31% tert-Butyl
3-[2-(acetyl am no) - 3- cyano- 6- (2- hydr oxyhenyl ) -4-pyridinyl]-1-

pi peri di necarboxylate (0.100 g, 0.229 mml) was treated under acidic
conditions in a 25 simlar manner as described in the step (3) of Exanple
1-1. The re i i ot ectied ibtidatdson. yeashe i th

I, 2 di oxane. ARy SRR RLAR ARy peRcEnk B BElE IhRkoAIBAZ 0% YHREDECom

N- [ 3- cyano- G028ty sietds \2db@nyl ) - 4- ( 3- pi peri di nyl )-2-pyridi nyl]acet- am de
hydrochl ori de. (0.101 g, yield; quant.) WD 02/24679 PCT/ EPO1/ 10405 -124-
NNHHC OHCN ~ NO Mlecular weight: 372.86 Mass spectronmetry: 337 (M
+ H+ 5 1In vitro activity grade. ~A Cellular activity grade: (A549)-B

1H NMR " (500 MHz, DVBO-d6): 1.86[ -1Yo7(4H n), 2.19 (3H, s), 2.91- 2.94

(1H, m, 3.33 - 3.47 (4H m, 696 -56.99 (2H, m, 7.38 - 7.41 (1H, m,
8.11 - 8.13 (2H, n), 8.94 - m, 9.62 - 9.64 (1H, n), 10.97 (1H,
s). 10 Exanple 6-2 H N HCl © NH,

NH,

Molecular weight: 348.84
Mass spectrometry: 313 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-B

10 'H-NMR (300 MHz, DMSO-d6): 1.68 — 1.92 (4H, m), 2.90 — 2.93 (1H, m), 3.17 —
3.34 (4H, m), 6.89 — 6.97 (2H, m), 7.29 — 7.34 (2H, m), 7.80 — 7.86 (2H, m), 8.09
(1H, brs), 8.80 — 8.82 (1H, m), 9.34 — 9.37 (1H, m).

Example 7-2

15

To a cooled (0 °C), stirred solution of tert-butyl 3-{2-amino-6-[2-(benzyl-
oxy)phenyl]-3-carbamoyl-4-pyridinyl}-1-piperidinecarboxylate (0.400 g, 0.800
mmol), which was obtained in the step (1) of Example 7-1, in THF (10 mL) were
20 added triethylamine (0.50 mL, 3.58 mmol) followed by triphosgene (0.354 g, 1.19
mmol). The reaction mixture was stirred at room temperature for 12 hrs. The
reaction was quenched with water and extracted with ethyl acetate. The organic

phase was washed with brine, dried over Na,SO,, filtered, and concentrated. The



H OH 15 Wth the use of the starting conpound 1G and the 4-fornyl
pi peridine-1 carboxylic acid tert-butyl ester and other materials,
N- [ 3- cyangrdhpl2dsfocycl opr opyl net hoxy) - 6- PCT/EP01/10405
hydr oxyphenyl ] - 4- (4- pi peridi nyl)-2-pyridinyl]acetam de hydrochl ori de was
prepared in the simlar manner as that12f- Exanple 6-1. 20 Mol ecul ar
95 Mass spectronetry: 407 (M+ H+ In vitro activity grade: A
Cel lular activity grade: (A549)-A WO 02/24679 PCT/EPO1/10405 -125 1H NWR

. 108 - 2oat g bt o stheg 8ol o kg o, o)

(1H, m, 3.4H1-1/1)3. 4ﬁd(2bbryst)ﬂ.hzé‘d 8rdr2H, ettlanol 106. 8ivelz) terBbifiyl (3H{7-E2d

wei ght: 442.

8.5, 2.8 Hz)

To a stirre
cyano- 4- pyr|
obtained in
sol ution of

10

15

20

25

7. 24

1H, 9.06 - 9,15 (2H,
10. 93 (1H, s(?f’em&' évkﬂnéll ?a"IdNXR@J;Z %&éﬁ&ahm%yn@v[é%\%hwnmﬁwﬁ?ylﬂ\rw(z 10 ?) 1)

J =

PR Bl SR ol O 57070 610 ol ) v £h vas

the step (1) of Exanple 1-1, in ethanol (10 ni) was added

a

pot assi um_hydroxi de (0.695 g, 12.381 muol) in_ethanol (20 nli).
The react i orlneH the BFRzYhEROIEY as demayedzin a5amsy MeRnes 28 essenbeqi i ths| séep

t enperature, react t

rererI ting so?tt%gwég ol trTéltggaﬂgﬁr%%rl ecﬁedﬁﬁgﬁeeﬁlah ucegﬁ%ﬁé{%?ﬁ} elﬁﬁ?'i%'ve
tert-butyl Ghy{di’e)@mshelgflﬁz Hatigloen2 Bl oteyhbydeonsiridoR2, 3-Aipyeimmidin-541]-1-
pyridinyl}-1-piperidinecarboxylat as a white armrghous (0.226 g,

piperidinecarboxylate as a'white solid. (0.036 g, yield; 29%

tert-butyl  3-[7-(2-hydroxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimi-
din-5-yl]-1-piperidinecarboxylate (0.036 g, 0.80 mmol) in dioxane (3 mL) was
treated under acidic conditions in a similar manner as described in the step (3) of
Example 1-1 to give 7-(2-hydroxypheny!)-5-(3-piperidinyl)pyrido[2,3-d]pyrimidine-
2,4(1H,3H)-dione hydrochloride as a yellow solid. (0.016 g, yield; 52%)

Molecular weight: 374.83

Mass spectrometry: 339 (M + H)*

In activity grade: A

Cellular activity grade: (A549)-C

'H-NMR (500 MHz, DMSO-d6): 1.78 — 1.83 (2H, m), 1.94 — 1.95 (2H, m), 2.90 -
2.92 (1H, m), 4.68 — 4.69 (1H, m), 6.97 — 6.99 (2H, m), 7.39 — 7.42 (1H, m), 7.85
(1H, s), 8.16 (1H, dd, J = 8.4, 1.4 Hz), 8.75 (1H, br s), 9.43 (1H, m), 11.45 (1H, d, J
=1.4 Hz), 12.05 (1H, d, ] = 1.4 Hz), 12.44 (1H, br s).

room



yield; 73% 20 (2) Then benzyl noiety was renoved in a sane manner as
described in the step (2) of Exanple 1-1. The residue was suspended in

et hanol aw@ fails¢ated to give tert-butyl 3- PCT/EP01/10405

[ 2- am no- 3- (car banmoyl ) - 6- ( 2- hydr oxyphenyl ) - 4- pyri di nyl ] - 1- pi peri di necar boxy
late as a white solid. (0.045 g, yieldt2846% 25 (3) tert-butyl

3-[ 2- am no- 3- (car banoyl ) - 6- (2- hydr oxyphenyl ) - 4-pyri di nyl]-1-

pi peri di necarboxylate (0.040 g, 0.097 nmol) was treated under acidic

condi tions iE}a&p es'y_g'i | ar manner as described in the step (3) of Exanple 1-1
to give 2-am no- (La-( WO 02/ 24679 PCT/ EPO1/ 10405 -126

hydr oxyphenyl ) - 4- ( 3- pi peri di nyl ) ni coti nam de hydrochl oride as a yell ow
solid. (0.008 g, yielg; 24%9 0 2N- HHC H NH2 NH2 ,5 Ml ecul ar wei ght:

348. 84 Mass spectronet y:/k\ilB (M+ H+ 1In vitro activiity!grade: A
Cel l ul ar act ty [Qr &de0"(A549)-B 10 1H NWR N 6): 1.68 - 1.92

(4H m, 2. 2.93(4H M, 3,17 n=cB034 ( 89 - 597 (211, m,
7.29 - 7.34 (PH, m]| 7180 - Z.2H, M-—»8. 0 bs)80- 8.82 (1H,
m, 9.34 - 9.3P (1AM MHEXample”T-2 N-O ~ N- ONOX | /| OONH +

d-~0-0 Gd - AN NH2 5LNL(LO 15 1 |

5 To a stirred solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-carbamoyl-
4-pyridinyl}-1-piperidinecarboxylate (0.100 g, 0.199 mmol), which was obtained in
the step (1) of Example 7-1, in phenyl ether (1 mL) was added phenyl isocyanate
(0.047 g, 0.398 mmol). The mixture was stirred at 140 °C for 12 hrs. Afier cooled to
room temperature, the resulting solid (urea) was removed by filtration. The filtrate

10 was concentrated under reduced pressure. The residue was purified by silica gel
column chromatography to give tert-butyl 3-[7-(2-benzyloxy phenyl) —2,4-dioxo-3-
phenyl-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-5-y1]-1-piperidinecarboxylate as a
white amorphous. (0.090 g, yield; 78%)

15 Then benzyl moiety was removed in a same manner as described in the step (2) of
Example 1-1. The residue was washed with ethanol to give the desired product as a
white solid. (0.060 g, yield; 83%)

tert-butyl 3-[7-(2-hydroxyphenyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydropyrido[2,3-
20 d]pyrimidin-5-yl]-1-piperidinecarboxylate (0.050 g, 0.100 mmol) was treated under
acidic conditions in a similar manner as described in the step (3) of Example 1-1 to
give 7-(2-hydroxyphenyl)-3-phenyl-5-(3-piperidinyl)pyrido[2,3-d]pyrimidine-
2,4(1H,3H)-dione hydrochloride as a yellow solid. (0.016 mg, yield; 37%)



To a cooled (0 C), stirred solution of tert-butyl 3-{2-am no-6-[2-(benzyl-
oxy) phenyl ] - 3- car banoyl - 4- pyri di nyl } - 1- pi peri di necar boxyl ate (0.400 g,

0. 800 mmwlgo2Mbiesch was obtained in the step (1) of Exanplpet/Epbi/1640s THE (10
m.) were 20 added triethylamne (0.50 m., 3.58 mml) followed by

tri phosgene (0.354 g, 1.19 mol). The-12%ction m xture was stirred at room
tenperature for 12 hrs. The reaction was quenched with water and extracted
with ethyl acetate. The organic phase was washed with brine, dried over
Na2SO4, filtered, and concentrated~_ The WO 02/24679 PCT/ EPO1/ 10405 -127
residue was purified by silica gel um chr omat ogr aphy (hexane/ et hyl
acetate = 2/1-1/1) and recrcyst alN

ed fr thanol to give tert-butyl
3-{7-]2-
(benzyl oxy) phenyl ] - 2, 4- di oxo-0H, 2(13,"3 tgi{a dropyrido[ 2, 3-d] pyrim di n-5-yl}

-1- piperidinecarboxyl ate a ) . (0.406 g, yield; 979 5 Then
t he benzyl npiety was rem)v ike nner as described in the step (2)
of Exanple 1-1. The residue™w&sS washed with ethanol to give tert-butyl
3-[7-(2- hydroxyphenyl)-2, 4-di oxo-1, 2, 3, 4-tetrahydropyri do
[2,3-d] pyrimdin-5-yl]-1- piperidinecarboxylate as a white solid. (0.036 g,
yield; 29% - I
3-[7-(2- hydr%l%% é}n‘ﬁx"Pf#’éz(‘liog?oxo 1,2, 3,4-tetrahydropyrido[ 2, 3-d] pyrim -
di n- 5-yl ] - 1-Magaspecioiesar Box@iat H)( 0. 036 g, 0.80 nmol) in dioxane (3 nlL)
was treated under acidic conditions in a simlar manner as described in
the stép (3)Ingitro pstiyaty|ggade: B o gj ve
7- (2- hydr oxy, I 2Rl WAyl ) pyrido[ 2, 3-d] pyri m di ne- 15
2, 4( 1H, 3H) - |%ﬁ{£%%g§i§f:%flgéﬁ§§h§s@a yel low solid. (0.016 g, yield; 52% NH
CH O OH | 'HENMR (@0 Mz, BMSOWS)S 1.781-gh96 (A1 4mBR.71 — 2.91 (1H, m), 3.27 —

3.53 (3H, m), 4.56 (1H, m), 6.98 — 7.03 (2H, m), 7.34 — 7.53 (6H, m), 7.89 (1H, s),

8.18 — 8.21 (1H, m), 8.69 — 8.70 (1H, m), 9.24 — 9.25 (1H, m), 12.47 (1H, s).

10
Example 8-1

(1) A solution of 1-{2-[(4-methoxybenzyl)oxy]phenyl}ethanone (14.2 g, 55.4
mmol)(starting compound 1D), benzyl 3-formyl-1-piperidinecarboxylate (13.7 g,

15 55.4 mmol)(starting compound 2C), tert-butyl cyanoacetate (7.8 g, 55.4 mmol), and
ammonium acetate (9.8 g, 166.1 mmol) in 1,2-dimethoxyethane (60 mL) was stirred
under reflux for 3.5 hrs. After cooled to room temperature, the mixture was
partitioned between ethyl acetate and water. The separated organic phase was
washed with water and brine, dried over MgSQ,, filtered, and concentrated under

20 reduced pressure. The residue was purified by column chromatography on silica gel
(ethyl acetate:hexane, 1:2) to give tert-butyl 2-amino-4- {1-[(benzyloxy)carbonyl]-3-
piperidinyl}-6-{2-[(4-methoxybenzyl)oxy]phenyl}nicotinate as a pale yellow oil
(4.89 g, yield; 14%).



20 Mass spectronetry: 339 (M+ H+ 1In activity grade: A Cellular activity
grade: (A549)-C 1H NWR (500 MHz, DMSO-d6): 1.78 - 1.83 (2H, n), 1.94 - 1.95
(2H1 n)! ‘3’(9@/24673 92 (1H1 n)! 4.68 - 4.69 (1H1 n)! 6.97 - 1@:1&&’0&/26105”)1
7.39 - 7.42 (1H, m, 7.85 25 (1H, s), 8.16 (Al, dd, J = 8.4, 1.4 Hz), 8.75
(1H, br s), 9.43 (1H n), 11.45 (1H, 13D-= 1.4 Hz), 12.05 (1H, d, J = 1.4
Hz), 12.44 (1H, br s). WD 02/24679 PCT/EPO1/ 10405 -128- Exanple 7-3 NAO ~
\ NA\O~ ON=C=OI1/ 0 ONHZO1\ N\ INNHZ INH~O5 To a stirred
sol ution of tert-buyde 3-{2-am no- 6-[ 2- (benzyl oxy) phenyl ] - 3- car banoyl -

), which was

D

4-pyridinyl}-1-pi pefidi necar bpxyl ate (0.100 g, 0.199

obtained in the 5 7-1, in pheny ) was added
phenyl isocyanate . ) ). The m xt was st ed at 140 C
for 12 hrs. After c _ p { enperatylre, the )ting solid (urea)

| F{{trate 10 was,go
pressure. The residuef waj rified by silica g¢l
give tert-butyl 3-[#ZRDaTzyhgxy phenyl) 2,4 ' phenyl -

1,2, 3,4-tetrahydr op o[ 2, 3-d] pyri m di n-5-yl pi peri di necarboxyl ate as a
whi te anorphous. (0.090 g, yield; 78% 15 Then benzyl noiety was renoved in
a sane manner as described in the step (2) of Exanple 1-1. The residue was
washed with ethanol to give the desired product as a white solid. (0.060

g, vyield; 8%9)Te ersplusignyf tert-butyl 2-amino-4-{1-[(benzyloxy)carbonyl]-3-piperidinyl}-6-
3-[7-(2-hyd henyl.) ¢ 2. 4xdi - 3-phenyl - 3, 4=t et ahydr. [ 3- 20,
d] Lyr |( m dlynr@%‘F"P%ﬁ%&&B%WH?*ﬂﬁgW&%ﬁ%%@e(1(8%855’ é;ﬁo.ra P:‘rﬁng%i')r[zlcagg reat ed
u Pdg( salci darﬁlipfﬁwaddea REflildrodcetit Hcida(10 AN 8hd B stiegkg Was dontihelat doaP (3)

o anpl e 1- o give

7- ( 2- hydr oxyempsrgiuye guaspighty | Tl mdxtptepras epnpgrtiptedrundef pedpcet] pressund. diThe-

residue was diluted with toluene, then concentrated under reduced pressure to remove

Mgd under reduced
mm chr omat ogr aphy to

excess of trifluoroacetic acid by azeotropic distillation to give 2-amino-4-{1-
[(benzyloxy)carbonyl]-3-piperidinyl}-6-(2-hydroxyphenyDnicotinic acid (1.1 g,
10 yield; quant.).

(3) To a solution of 2-amino-4-{1-[(benzyloxy)carbonyl]-3-piperidinyl}-6-(2-
15 hydroxyphenyl)nicotinic acid (1.1 g, 2.5 mmol) in THF (10 mL) and MeOH (5 mL)
was added dropwise trimethylsilyldiazomatane (4.0 mL) at room temperature. The
reaction mixture was stirred at room temperature for 1.5 hrs, and the reaction was
quenched by acetic acid. The mixture was partitioned between ethyl acetate and
water. The separated organic phase was washed with brine, dried over MgSOy,
20 filtered, and concenirated under reduced pressure. The residue was purified by
column chromatography on silica gel (hexane:ethyl acetate, 3:1) followed by

recrystallization from a mixture of CH,Cl, and hexane to give methyl 2-amino-4-{1-



2,4(1H, 3H) - di one hydrochl oride as a yellow solid. (0.016 ng, yield;, 37% WO
02/ 24679 PCT/EP01/10405 - 12 9 NH Mlecular weight: 450.93 Mss
spectronmeiigyizd4éd (M+ HH+ 5 In vitro activity grade: B Geltmdoafio@sti vity
grade: (A549)-C 'H NWR (300 MHz, DVMBO-d6): 1.71 - 1.96 (4H, m, 2.71 - 2.91
(1H, m, 3.27 - 3.53 (3H, ), 4.56 (1H13Y- 6.98 - 7.03 (2H, m), 7.34 -
7.53 (6H, rr) 7.89 (1H, s), 8.18 - 8.21 (1H, m, 8.69 - 8.70 (1H, m, 9.24
- 9.25 (1H, , 12.47 (1H, s). 10 Exarrple81(1) A sol ution of

1-{2-[(4- msthgééh 1 ( i ng
conpound 1D)[ ng:g}fﬁ)!éﬁ;?@iw dggrl car oxy?gnéénﬂateggg,a ?%%4
mol )(startlsngdc(b‘sﬁ)gmdleB}%)tert but yl cyanoacet ate (7.8 g, 55.4 muol),
and anmoni um acetate (9.8 g, 166.1 mmol) in 1, 2-di met hoxyet hane (60 nL) was
stirred wunder reflux for 3.5 hrs. After cooled to roomtenperature, the
mxture was partitioged between ethyl acetate and water. The separated
organi ¢ phase was SReW wat er and brine, dried over MgSO4, filtered,
and concentrated |und ced ressure. resi due was purified by
col utm chr omat ogr &y y gMesit¥ta g (et hyl g at e: hexane, 1:2) to give

tert-butyl - [ (benzyl oxy) car bonyl :
pi peridi nyl } - n8t hoxybenzyl ) ox ]"phrw nOcoti nate as a pale yell ow
oil (4.89 g % . WD 02/ 24679 10405 -130- 01' Me NON
Ytlo-A, -- O R oH 2

5

(4) To a solution of methyl 2-amino-4-{1-[(benzyloxy)carbonyl]-3-piperidinyl}-6-(2-
hydroxyphenyl)nicotinate (60 mg, 0.130 mmol) in methanol (2.0 mL) and THF (1.0
mL) was added 10% Pd-C (200 mg). The mixture was stirred at room temperature
under a hydrogen atmosphere (1 atm) for 6.5 hrs. The mixture was filtrated on
10 Celite®, and washed with MeOH and THF successively. The filtrate was
concentrated under reduced pressure. The residue was purified by preparative TLC
(hexane:ethyl acetate, 2:1) to give 6-amino-4-(2-hydroxy-phenyl)-5,9-diaza-
tricyclo[7.3.1.0>"Jtrideca-2(7),3,5-trien-8-one as a yellow solid (16 mg, yield; 40%).

15 Molecular weight: 295.34
Mass spectrometry: 296 (M + H)"
In vitro activity grade: B
Cellular activity grade: (A549)-B
'H-NMR (300 MHz, CDCI3-d): 1.42 (1H, d, J = 14.3 Hz), 1.84 (1H, m), 1.92 (1H, d,
20 J=13.6 Hz), 2.17 (14, m), 2.85 (1H, s), 3.16 (1H, td, J = 3.0, 12.7 Hz), 3.35 (1H, dd,
J=1.9, 12.2 Hz), 3.63 (1H, d, ] = 13.2Hz), 3.92 (1H, dd, ] = 4.5, 12.8 Hz), 6.88 (1H,
td, J=1.1, 8.3 Hz), 6.99 (1H, dd, J = 1.1, 8.3 Hz), 7.04 (1H, 5), 7.32 (1H, td, J = 1.1,
8.3 Hz), 7.75 (1H, dd, J = 1.5, 8.0 Hz).



Il 1 i NNHZ NNHZ (2) To a solution of tert-butyl

2-am no-4-{1-[ (benzyl oxy) car bonyl ] - 3- pi peri di nyl } - 6-

{2-[ (4- metvigopeyohienzyl ) oxy] phenyl }nicotinate (0.95 g, 1.67 rpralgpoiMofosi2CL2
(10 5 nL) was added trifluoroacetic acid (10 nmL), and the stirring was
continued at roomtenperature overni ghtl13Zhe m xture was concentrated under
reduced pressure. The residue was diluted with toluene, then concentrated
under reduced pressure to renove excess of trifluoroacetic acid by
azeotropic dkﬁébhggg'on to give 2-amno-4-{1-

[ (benzyl oxy) car bonyl ] - 3- pi peri di nyl } - 6- (2- hydr oxyphenyl )nicotinic acid (1.1
g, 10 yield; quant.). 9AomI|l / OO0 OH OH510Ow (3) To a solution of

2-am no- 4-{1-[ (benzyl oxy) car bonyl | - 3- pi peri di nyl }-6-(2- 15

hydroxyphenyl)nicotinig acid (1.1 g, 2.5 mml) in THE (10 ni) and MeCH (5
i i 47 0oL @ room
ote perature for 1.5

has quenc fyeéh, byicacet i ¢ aci d. e mxture was

iy, acetate and water ouTh ptvd or gani ¢ phase
¢, dried over MgSO4, 20 fii | te and concentrated
under reduced Presdr enH,The resi due was pur g ¥8l umm chr omat ogr aphy
on silica gel_(hexane: ethyl acetate, 3:1) f owed by recrystallization
froma m xture of CH2C12 and hexane to give nethyl 2-amno-4- {I WO

02/ 24679 PCT/ EPO1/ 10405 - 131

[ (benzyl oxy) carbonyl ] -3-pi peridin I(L- 6-(2- hydrOXéphe,nyI, nicotinate as a
yel | ow  sol i 40 (apsadution 0§i2ema§n°3446/§/-[ enzyjgxyjcarbopyl)B-pipRridinyl}-6-(2-hydroxy-

phenyDnicotinic acid (750 mg, 1.676 mmol),which was obtained in the step (2) of
Example 8-1, methylamine hydrochloride (230 mg, 3.352 mmol), triethylamine (340

m.) was added drgpw f yl silyl di azomat ang (
tenperature. The {reaction ure was stirred a

hrs, and the reactijon ¢
partitioned befweer
was washed witlh b

mg, 3.35 mmol), and 1-hydroxybenzotriazole (360 mg, 2.68 mmol), was added 1-

ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (390 mg, 2.0 mmol) at
10 0 °C under an argon atmosphere. The mixture was stirred at room temperature

overnight. The reaction mixture was extracted with ethyl acetate, washed with water

and brine, dried over MgSO,, filtered, and concentrated under reduced pressure. The

residue was purified by column chromatography on silica gel (Hexane:ethyl acetate,

2:1) to give benzyl 3-{2-amino-6-(2-hydroxyphenyl)-3-(N-methylcarbamoyl)-4-
15 pyridinyl}-1-piperidinecarboxylate as a pale yellow solid (337 mg, yield; 44%).

NH HCI

NH-Me

A/

NH;

To a solution of benzyl 3-{2-amino-6-(2-hydroxyphenyl)-3-(N-methylcarbamoy?)-4-
20 pyridinyl}-1-piperidinecarboxylate (130 mg, 0.274 mmol) in MeOH (2 mL) and THF
(2 mL) was added Pd-C (180 mg). The mixture was stirred at room temperature

under a hydrogen atmosphere overnight. The reaction mixture was filtered on



dOH 0 OHO NH2 NNH2 5 (4) To a solution of nethyl

2-am no-4-{1-[ (benzyl oxy) car bonyl ] - 3- pi peri di nyl }-6-(2-

hydr oxyphemyd2)aé0t i nate (60 ng, 0.130 mmol) in nethanol (pe1@emi)osmed THE
(1.0 nL) was added 10% Pd-C (200 ng). The m xture was stirred at room
tenperature under a hydrogen atnosphes#33- atm for 6.5 hrs. The m xture
was filtrated on 10 Celite(r), and washed with MeOH and THE successi vely.
The filtrate was concentrated under reduced pressure. The residue was
purified by GageRrghdng ﬁMT}ﬁh éiignﬁleﬁtc@i&en%%@daﬁﬁder%e&ﬂcehoprgésﬂfe The

6- am no- 4- ( 2- ydroxy- phe -5,’9-di aza-

tricyclo[7. aﬁmdﬁbzwzt]stdﬂuﬂﬁtmm( @hylBadstdtce,i and- mctede4MsH€1 yellldiosadel d Thé6 ny,
yield; 40%. 5l\/b| uIarwe ht : SS, Spe! 96..(M + H) +
1St o anieoitigs g R pRosimteted ess Vaien ovith scgtnmiene. Ao e toptedSRARS 300
MHz, CDC13- 1y AR M. 20 J
= 13.6 o). ddznef? (1f—| Cedtboed Sre]ssm'e 18- g?’vs % -)a1§1111106§?2-(t&5¥05(%%61%1)9@ 6199&?/21 4;(3Hz)
3.35 (1H, dcblpermmlku@qtumﬁukhwoch&rﬁﬁ(l@khg wield)8¥6)3. 2Hz), 3.92 (1H, dd, J
= 4.5, 12.8 Hz), 6.88 (1H,

td,J=1.1, 8 3Hz), 6. 99(1H dd,J=1.1,8.3Hz),7.04(1H,s),7.32(1H, td, J = 1.1,
8.3 Hz), 71% %@H ht: 362869 8.0 Hz). WO 02/24679 PCT/ EPO1/10405 -132-
Exarrple82 I—g|2|§6HCI -~ OHOHOHNHMe \ NNH2 NNH 5 To a

sol uti on of Maswspactretadtiy:[32BEMzyHYXy) car bonyl ] - 3- pi peri di nyl }-6-(2-hydroxy-
phenyl ) ni cot]fanl c acid (75 , 1.676 mmol ), which was obtained in the step

(2) of |Vétr%ac1t1v1wegr *&m ne hydrochl oride (230 ng, 3.352 mol),
triethyd am r@elﬁl’:;ﬁgﬁug@y gédgﬁS(Armgj_ﬁ, and 1-hydroxybenzotriazole (360 ny,

2.68 mmol ),
'H-NMR (500 MHz, DMSO-d6): 1.69 — 1.77 (2H, m), 1.82 — 1.86 (2H, m), 2.80 (3H,
d,J=4.4 Hz), 2.88 (1H, m), 3.03 (1H, m), 3.19-3.29 (3H, m), 6.89 — 6.93 (3H, m),
7.29-7.32 (2H, m), 7.85 (1H, br), 8.50 (1H, br), 8.85 (1H, br), 9.16 (1H, br).

15 Example 8-3

With the use of the starting compound 1G (instead of 1D), 2C and other materials, 2~

20 amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N-methyl-4-(3-piperidiny1)-
nicotinamide hydrochloride was prepared in the similar manner as that of Example 8-
1 and 8-2.

Molecular weight: 432.95

25 Mass spectrometry: 397 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-A



et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochloride (390 ng, 2.0
nmmol) at 10 0 C under an argon atnosphere. The m xture was stirred at room
t enper at uwe 020M€&NI ght . The reaction m xture was extract epcwtgngédoy!
acetate, washed with water and brine, dried over MpSH, filtered, and
concentrated under reduced pressure. Th&34sesidue was purified by colum
chromat ography on silica gel (Hexane:ethyl acetate, 2:1) to give benzyl
3-{2-am no- 6- ( 2- hydr oxyphenyl ) - 3- (N- net hyl car banoyl ) -4- 15

pyr 1 iyl ) - 1ERNRAR (S00TREAL PAIIO A6 03 2003\ Sxyish Ny soldsdaiSay, 1 (v, el o
44% . 0 N~ ONHHCO OO OH N+ dOH NH-Me NH2 NH2 To a”sol ution of
benzyl 3-{2-mjyilott 6-1(82 (W mox 2184 <BH] §.- B=@N He), 13yl € aBodn@, m) 3.236- 3.28
pyridinyl}-1-pjperijdine yla 0 , oQ.274 i 2 ) and
e Y27 ) Gl Buadh REA T ki e T 8370 Lt deb Do

t enperature f I I i 1 Xkure
was 111 tor od oh b6 D a8 75 BTG TR P B0 TR O B SR
THF, anfl t hefiHcbng)ent rat ed under reduced pressure. The residue was diluted
with ethyl acetate, and added 4N HCO in 1, 4-dioxane. The resulting yellow
precipitates were washed with acetonitrile. The collected solid was dried
under reduceg,prgsgsuyre to give 2-am no-6-(2-hydroxyphenyl)-N-nethyl-4-(3- 5
pi peri di nyl)nicoti nam de hydrochl oride(10 ng, yield; 81%. Mol ecul ar

wei ght: 362.86 Mass spectronetry: 327 (M+ H+ 1In vitro activity grade: B

(21, . 1. @5 Amhuif U st compoundy 14) B398 o 77 smipgly iy "
788 (M brSmigtn 2pT 00 157 alnfiy e Bufclieq b g €rslaPmulcil T

ammonium acetate (3.577 g, 46.40 mmol) and 1,2-dimethoxyethane (17 mL) was

heated at reflux for 3.5 hrs. After cooled to room temperature, the mixture was
concentrated under reduced pressure, and the residue was partitioned between ethyl
acetate and water. The separated organic phase was washed with brine, dried over

15 Na,SOy, filtered, and concentrated under reduced pressure. The residue was purified
by flash chromatography on silica gel (hexane: ethyl acetate, 4:1) to give tert-butyl 2-
amino-6-[2-(benzyloxy)phenyl]-4-[ 1-(tert-butoxycarbonyl)-3-piperidinylnicotinate.
(1.892 g, yield; 22%)

20 (2) Then benzyl moiety was removed in a similar manner as described in the step (2)
of Example 1-1. The resulting solid was suspended in ethanol, collected by filtration,
washed with ethanol, and dried under reduced pressure to give tert-butyl 2-amino-4-
[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-(2-hydroxyphenyl)nicotinate ~ (0.322 g,
yield; 38%)

25
(3) tert-Butyl 2-amino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-(2-hydroxy-
phenyDnicotinate (0.050 g, 0.106 mmol) ) was treated under acidic conditions in a
similar manner as described in the step (3) of Example 1-1. to give tert-butyl 2-
amino-6-(2-hydroxyphenyl)-4-(3-piperidinylnicotinate hydrochloride (0.034 g,

30 yield; 79%).



15 Exanple 8-3 NHHCI NCH3 H N NH2 OH Wth the use of the starting
conpound 1G (instead of 1D), 2C and other materials, 2- 20

am no- 6- [ g @yatepr opyhnet hoxy) - 6- hydr oxyphenyl ] - N- met hyl -pe1(pophiesi di nyl)
ni coti nam de hydrochl oride was prepared in the simlar manner as that of
Exanple 8- 1 and 8-2. Mol ecul ar wei ght:1382. 95 25 Mass spectronetry: 397 (M
+ HH+ In vitro activity grade: A Cellular activity grade: (A549)-A WO

02/ 24679 PCT/ EPO1/ 10405 -134 1H NWR (300 MHz, DMSO-d6): 0.29 - 0.34 (2H,
n), 0.49 - 0.55 (2H, m, 1. 1H m, 1.74 - 1.89 (5H, n), 2.84 (3H, d, J
= 4.5 Hz), 3. 10 - 3.11 (2H,{ M} 3.25 - 3.28 (2H, m, 3.78 - 3.90 (2H, m,
6. 9 (1H, d J = 8.3 HOH 6 61H d, J =8.3 Hz), 7.20 (1H s), 7.26

(1H, t, J = 8.3 Ft), 7.56 (1 8.76 (1H, br s), 9.08 (111, br s),

13. 8 5 (1H, br s). Exa m xture of the starting conpound 1A
(3.500 g, 15.47 mmol), 10 conpound 2B (3.299 g, 15.47 mol),
tert-butyl cyanoacet at . 184 2 15.47 mmol ), ammoni um acetate (3.577 g,
46. 40 mmol ) and 1, 2-di oxyethane (17 nL) was heated at reflux for 3.5
hrs. After cooled to roomtenperature, the m xture was concentrated under
reduced pressure and the residue was partitioned between ethyl acetate
and wat er Qprg ni c phase was washed with brine, dried over 15
Na2SO4, frltereg]?l an fg@gr@én?rated under reduced pressure. The residue was
purified byMhdsapbetedinerp 30 (Mphi)‘on silica gel (hexane: ethyl acetate,

4:1) to give tert-butyl 2
In vitro activify grade: A

Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 1.60 (9H, s), 1.76 — 1.95 (4H, m), 2.90 — 2.97 (1H,
m), 3.20 — 3.46 (4H, m), 6.89 — 6.94 (2H, m), 7.31 — 7.36 (1H, m), 7.38 (1H, s), 8.02
(1H, dd, T =1.3, 8.2 Hz), 9.09 (1H, br), 9.29 (1H, br), 13.78 (1H, br).

10
Example 9-2

NH Hcl NH Hal
0 0
e —
0 OH X OH
2 s
N NH, N NH;

15 To a solution of tert-butyl 2-amino-6-(2-hydroxyphenyl)-4-(3-piperidinyl)nicotinate
hydrochloride (0.023 g, 0.057 mmol), which was obtained in Example 9-1, in
methylene chloride (1.0 mL) was added trifluoroacetic acid (TFA) (1.0 mL). After
being stirred for 6 hrs, the mixture was concentrated under reduced pressure. The
residue was dissolved in 1,4-dioxane (3.0 mL), and then treated with a HCI solution

20 of 1,4-dioxane (4N, 0.2 mL). The resulting precipitates were collected by filtration
under an argon atmosphere, washed with 1,4-dioxane and acetonitrile, and dried
under reduced pressure to give 2-amino-6-(2-hydroxyphenyl)-4-(3-piperidinyl)-
nicotinic acid hydrochloride (0.020 g, yield; quant.).



am no- 6- [ 2- (benzyl oxy) phenyl ] - 4-[
1-(tert-butoxycarbonyl)-3-piperidinyl]nicotinate. (1.892 g, yield; 22% 20
(2) Then Weyw@yle#oi ety was renoved in a simlar manner as pdgsgpoihedsi n t he
step (2) of Exanple 1-1. The resulting solid was suspended in ethanol,
collected by filtration, washed wth et3®nol, and dried under reduced
pressure to give tert-butyl 2-am no-4-

[ 1- (tert-but oxycarbonyl) - 3-pi peridi nyl]-6-(2-hydroxyphenyl)nicotinate
(0.322 g, yield; 38% 25 (3) tert-Butyl

2-am no-4-[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-(2-hydroxy-

phenyl ) ni cotMohkelat Geilh@ 339.82. 106 Mol ) ) was treated under acidic

conditions in a simlar nner asF described in the step (3) of Exanple
1-1. to g vel\/fia@rslpeﬁmrwtrszﬁl‘l?M

am no- 6- ( 2- Y. (3-pi peri di nyl ) ni coti nate hydrochl oride (0.034
g, 30 yiel 2% %‘8@5&%@5%@3%79 PCT/ EPO1/ 10405 -135- NHCHO HI OL \
N NHZ 3ol ecC¢lhilarvsetivity grad@JAI29MNBS S spectronetry 370 (M + H)+ 5 In vitro

activity grade: A Oel | ul ar _activi A549

DVBO- d6) : 1. 6bNMIR(5Q MHz, MS 01d6§51 ?ﬁH le%% 48, m 2922(@713(119 29%1)—3§920

(in, aa, o O g0 33> o (gtipehy g1 7Y 96 Gode} Te 1196 Uit nd 7o Mg ) O3,

Exanpl e 9- 2 .95 (1HYH, I 7.9 Hz), 8.84 (1H, br), 9.41 (1H, br), 13.80 (1H, br).

10 Example 9-3

With the use of 1-(2-benzyloxy-6-cyclopropylmethoxy-phenyl)-ethanone prepared in
15 the similar manner as that of the starting compound 1G, the starting compound 2B
and other materials, 2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)nicotinic acid hydrochloride was prepared in a similar manner as

described in Example 9-2.

20 Molecular weight: 419.91
Mass spectrometry: 384 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-C
"H-NMR (500 MHz, DMSO-d6): 0.31 - 0.32 (2H, m), 0.51 — 0.53 (2H, m), 1.20 (1H,
25 m), 1.70 — 1.74 (2H, m), 1.89 — 1.91 (2H, m), 2.89 (1H, m), 3.18 (1H, m), 3.26 — 3.28
(3H, m), 3.83 (2H, dd, T = 6.9, 7.3 Hz), 6.58 (1H, d, J = 8.2 Hz), 6.65 (1H, d, J = 8.5



OO dOHI OOHOH | N NHZ NNH2 15 To a solution of tert-butyl

2- am no- 6- ( 2- hydr oxyphenyl ) - 4- (3- pi peri di nyl ) ni cotinate hydrochl oride
(0.023 g, wod Rzdemmol ), which was obtained in Exanpl e 9-1, pdr/Epvghigs ene
chloride (1.0 nL) was added trifluoroacetic acid (TFA) (1.0 nL). After
being stirred for 6 hrs, the m xture wat3toncentrated under reduced
pressure. The residue was dissolved in 1,4-dioxane (3.0 nL), and then
treated with a HO solution 20 of 1,4-dioxane (4N, 0.2 nmL). The resulting
precipitate | g8 tyedg byg § idh red( o:sll ! ADBE)EY S
washed wit hsl_{i,)iel?%?ggghg&’gndg g%geé ?r??’tﬁdl Q?I’S}r%ﬁr(ulgg ba%ggrﬂrl educed9 p?essur e
to give 2-anilHpbbs) 2- hydr oxyphenyl ) -4-(3-piperidinyl)- nicotinic acid
hydrochl ori de (0.020 g, yield; quant.). WD 02/24679 PCT/EPO1/ 10405 -136-
Mol ecul ar wei ght: 349.82 Mass spectronetry: 314 (M+ Hy+ In vitro activity
grade: A5 Afh’lﬂlé”io-qc“ vity grade: (A549)-B 'H NWMR (500 MHz, DWVBO- d6):
1.75 - 1.93 . m, 2.92 (1H, br m, 2.92 - 3.39 (3H, m, 3.63 - 3.67
(1H, br5m, 6.91- 6.96 (2H m, 7.32 - 7.36 (1H m, 7.37 (1H, s), 7.95
(1H, d, J = 7.9 Hz), 8.84 (14, br), 9.41 (1H br), 13,80 (1H br). 10
Example 9-3 NH HCI O OH ~ NHZ OH Wth the usd| of

1- (2- benzyl oxy- 6- oprop hoxy- phenyl t hay ¢ pPepared in 15 the
simlar manner as hg starting co > Othe starting compound
2B

(1) To a solution of 2-amino-6-[2-(benzyloxy)phenyl]-4-[1-(tert-butoxycarbonyl)-3-
piperidinyl]nicotinic acid (0.500 g, 0.993 mmol) which was derived from the product

10 in the step (1) of Example 9-1, methylamine hydrochloride (0.134 g, 1.896 mmol),
triethylamine (0.277 mL, 1.986 mmol), and 1-hydroxybenzotriazole (0.215 g, 1.589
mmol) in dichloromathane (10.0 mL), at 0 °C under an argon atmosphere was added
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.228 g, 1.191
mmol). The mixture was stirred at room temperature overnight. The reaction mixture

15 was concentrated under reduced pressure, then extracted with ethyl acetate and water.
The separated organic phase was washed with brine, dried over MgSOy, filtered, then
concentrated under reduced pressure. The resulting residue was purified by column
chromatography on Silica-gel (dichloromathane / methanol = 19/1) to give tert-butyl
3-{2-amino-6-[2-(benzyloxy)phenyl]-3-[(methylamino)carbonyl]-4-pyridinyl}-1-

20 piperidinecarboxylate as a yellow oil (0.11 g, 21%).




and other materials,

2-am no- 6-[ 2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 4- ( 3-

pi peri di nwlg @@l ni ¢ aci d hydrochl ori de was prepared in @@/ ads088NNET
as described in Exanple 9-2. 20 Mol ecul ar weight: 419.91 Mass
spectronmetry: 384 (M+ H+ In vitro ael3&ity grade: A Cellular activity
grade: (A549)-C 'H NWR (500 MHz, DMSO-d6): 0.31- 0.32 (2H, m, 0.51- 0.53
(2H m, 1.20 (1H 25 m, 1.70 - 1.74 (2H, m, 1.89 - 1.91 (2H, m, 2.89
(1H, m, 3.18 (1H, m, 3.26 - 3.28 (3H, mM, 3.83 (2H, dd, J =6.9, 7.3
Hz), 6.58 (1H, d, J = 8.2 Hz), 6.65 (1H, d, J = 8.5 WD 02/ 24679

PCT/ EP01/ 104@3 To-a@ledr §-20 7Cpsolytidn, oftiigrt-hiityd B {2-amas6-f2-(benzylagy)phenylks)

O iR e b R o
2. ani no- 6- { 2l SsethRAIN 021l -4 000 turhl HOMERIARNkD 10, mL) was

pi peridinyl]nicotinic acid ( . 0.993 Mol ) whi ¢h was derived fromthe
product5 10 added heplsisgene( (0)068f g, EX2AZpmend)) tnderanargemaimeoshiyete.obhd stirridg

0.134 g, 1.896 | hyl i 0.277 m_,. 1.9 |.
e omybengat Fed o 6 % &Y poom MambsratiieepyCesigfity, The GFAGtih ASBTS BS0 )

at 0 C underean RH%AMh &hyRIBHR 81 WAIeraPHE tkparated organic Fhas_e was washed with
1- et hyl - 3- (3-di net hyl am hopr opyl ) car bodi | mde hydrochloride (0.228 g, 1.191

mrol ). The nbore, deiedasves INg3Q@gl filteredy e t compantmtedr endey gedricgth tpresshme. Mdact i on
m xture 15 was concentrated u r. reduced sure, then extract ith
ethyl acet at BSYHBS e [was q%ﬁ&ﬁ'r%‘?@?faw%iﬁﬁﬁm%/ A5ele eﬁ%)mﬁ

bri ne, jglri ed%i%efeW’ 35713 - eadylokNpRenyFRALERMy1D £iok8AEY, 3 HASHEE dro-

pressure. The resulting residue was purified by cofum chromatogfaphy on
Silica-gel (pyrido[2)8aljptrividan-3-yhet-pipeodinscabexiylate as gipate yadlow fnlidy(0.0655

g, 52%).

15
(3) tert-butyl 3-{7-[2-(benzyloxy)phenyl]-3-methyl-2,4-dioxo-1,2,3,4-tetrahydro-
pyrido[2,3-d]pyrimidin-5-yl1}-1-piperidinecarboxylate (0.065 g, 0.120 mmol) was
treated in a similar manner as that of the step (2) of Example 1-1. The residue was
purified by preparative TLC (hexane / ethyl acetate = 1/1) to give tert-butyl 3-[7-(2-

20 hydroxyphenyl)-3-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-5-yl]-
1-piperidinecarboxylate (0.010 g, 18%), which is then treated as described in the step
(3) of Example 1-1 to obtain 7-(2-hydroxy-phenyl)-3-methyl-5-piperidin-3-yl-1H-
pyrido[2,3-d]pyrimidine-2,4-dione hydrochloride.



- {2-am no-6-[ 2- (benzyl oxy) phenyl] -3-[(nethylam no)carbonyl]-4-pyridinyl}
-1 20 piperidinecarboxylate as a yellowoil (0.11 g, 21 9. NO- N~O OO
O H O N NWo MNbk#® H WO 02/24679 PCT/ EPO1/ 10405 -138 (2) ptayeroéaeoed (-20
C) solution of tert-butyl 3-{2-am no-6-[2-(benzyl oxy)phenyl]-

3-[ (et hyl am no) car bonyl | - 4- pyri di nyl } -139+ peri di necar boxyl ate (0.120 g,
0.232 mol) and triethylamne (0.213 g, 2.090 mol) in tetrahydrofuran (10
m.) was 5 added triphosgene (0.069 g, 0.232 nmol) under an argon

at nosphere. The stirring gs gontinued at 0 Cto roomtenperature
overnight. The reaction| m qture was extracted with ethyl acetate and

wat er. The separated orgarf c gphase was washed with brine, dried over
MySO4, filtered, and congent plat ed under reduced pressure. The resulting
resi due was purifieg by|prparﬁ£ ve TLC (hexane / ethyl acetate = 2/1) to
10 give tert-buty

3-{7-[2-(benzyl ox) nyIN] 3Hm°,t hyI 2, 4-di oxo-1, 2, 3, 4-tetrahydro-

pyri do[ 2, 3-d] pyri mdi n-5-yl }-1- pi peri di necar boxyl ate as a pale yellow solid
(0.0655 g, 52%9. N'-ON~Oll< OO NHONHO 15 (3) tert-butyl
3-{7-[2-(benzyl oxy) phenyl ] - 3- net hyl - 2, 4-di oxo- 1, 2, 3, 4-t et rahydro-

pyri do[ 2, 3- dMwjedular sieight-388}861 - pi per i di necar boxyl ate (0.065 g, 0.120 nmol)
was treated in asimlar er that of the step (2) of Exanple 1-1.
The residue Mﬁsspﬁaﬁr?w‘@a 353%&' rati ve TLC (hexane / ethyl acetate = 1/1)
to givestert gg é\f] g

hydr oxypheny | = 4 d| oxo-1, 2, 3, 4-tetrahydropyrido[ 2, 3-d] pyri m di n-
5-yl]- 1-pi p@e]hdmrm:ﬂartjagvaylbmmqla 010 g, 18%, which is then treated as

d bed
escribed 1l 08 R'§80 Mitz, DMSO-d6): 1.81 — 1.85 (2H, m), 1.96 — 1.98 (2H, m), 2.91 (I,
m), 3.26 (3H, s), 3.31 — 3.40 (3H, m), 4.70 (1H, m), 6.97 — 7.00 (2K, m), 7.39 (1H,

m), 7.86 (1H, ), 8.16 (1H, m), 8.73 (1H, br), 9.17 (1H, br), 12.37 (1H, s).

10
Example 10-2

15 With the use of 1-(2-benzyloxy-6-cyclopropylmethoxy-phenyl)-ethanone prepared in
the similar manner as that of the starting compound 1G, the starting compound 2B
and other materials, 7-(2-Cyclopropylmethoxy-6-hydroxy-phenyl)-3-methyl-5-
piperidin-3-yl-1H-pyrido[2,3-d]pyrimidine-2,4-dione was prepared in a similar
manner as that of Example 10-1.

20
Molecular weight: 458.95
In vitro activity grade: A



(3) of Exanple 1-1 to obtain

7- (2- hydroxy- phenyl) - 3- net hyl - 5- pi peri di n-3-yl - 1H

pyri do[ 2, Bodl2@Méiem di ne- 2, 4-di one hydrochl oride. WO 02/ 246p¢S/#6T/1&d891/ 10405
-139- NHHC O OH N H O Mol ecul ar weight: 388.86 Mass spectronmetry: 353 (M
+ H+ 5 1Invitro activity grade: A Celliddar activity grade: A549-B 1H NWR
(500 MHz, DMsO-d6): 1.81 - 1.85 (211, m, 1.96 - 1.98 (2H, m, 2.91 (1H,

m, 3.26 (3H, s), 3.31 - 3.40 (3H, m, 4.70 (1H, m, 6.97 - 7.00 (2H, m,

7.39 (1H, . MECSY _ 7 _ 3 ,
2797 (1 SENRGAd RS hydoridtlsBhe R e ool i EAEEL
1- (2- benzy! omy, B6TYIH om),0hy9 GHLmy,yt.Hherdi0) (2H,haydhe7 (HEpm),e3i06 (1H thY
A S R T e A Y L R e

7-(2- | - - t -
pi E)er %fnogr g%yéiﬂg%’o‘f’g%%fﬁr?%§%’g’iﬁ?ﬂ%%ﬁs(lﬁ’edgér]€d8'|2h8'g
similars manHe), 784 (LHat), 8183 EXEptd &, 982 (LH, BOs)/b2.2(UHabr $)ei ght : 458. 95

Example 11-1

10
(1) To a cold (0 °C) solution of tert-butyl 2-amino-4-[1-(tert-butoxycarbonyl)-3-
piperidinyl]-6-(2-hydroxyphenyl)nicotinate, obtained in the step (2) of Example 9-1,
(0.200 g, 0.426 mmol) in THF (3.0 mL) under an argon atmosphere was added
LiBH4 (0.019 g, 0.85 mmol). After stirred at room temperature overnight, the
15 mixture was quenched with water, and then extracted with ethyl acetate and 0.5N

HCl. The separated organic phase was washed with water and brine, dried over
Na,SOy, filtered and concentrated under reduced pressure. The residue was purified
by column chromatography on silica gel (hexane: ethyl acetate, 1:1) to give tert-butyl
3-[2-amino-3-(hydroxymethyl)-6-(2-hydroxyphenyl)-4-pyridinyl}-1-piperidine-

20 carboxylate. (0.161 g, yield; 95%)

0
N/U\O/l< NH HCI

OoH x OH OH = OH

\
\



In vitro activity grade: A WO 02/24679 PCT/ EPO1/10405 - 140 'H NWR (500
MHz, DMSO-d6): 0.31- 0.34 (2H, m, 0.56 - 0.60 (2H, m, 1.27 (1H, m, 1.67
(1H1 n)! WO7(Q/2@6-7|9|, n)! 1.91 - 2.01 (2H1 n)! 2. 87 (1H1 n)! P%’IQ@’O&/lMOSW),
3.27 (3H, s), 3.30 (1H, M, 3.39 (1H, m, 3.83 (1H, dd, J =7.3, 9.8 Hz),
3.91 (2H, dd, J =6.9, 9.8 Hz), 4.65 ¢1H-m, 6.58 (2H, d, J = 8.5 Hz),
7.25 (1H, dd, J =8.2, 85 5 Hz), 7.91(1H, s), 8.83 (1H, br s), 9.32 (1H,
br s), 12.2 (1H, br s). Exanple 11-1 ioj< Niogj< OOHOK OHM™M 16 "*~ N
NH2 I ("N NH2 10 (1) To a cold (0 C solution of tert-butyl

2-am no-4-[1-(tert-butoxycarbonyl)-3-

pi peri di nyl ] te@-Bdtyhydr o3yRraemiyd )3r(hydmkymethyl){ﬁb(ﬂaliyde@(}iphen}ﬂ)ﬂwdﬂinyﬂ)1-of

o ?m"ELﬁe?elv@@e e Bie ) 3o 40T aimeD - oxepe S0 ufiE) e dfeetedon
tenper at ur e ?%Q{étconﬁllﬁ‘énsllﬁ a@dﬁflﬁir Slﬁl 2o &@%ﬁkﬁﬂn%& Seyes ) 3%‘?&3}(@1’3 giefnen

extracted vm acetate an The separate rgani ¢ phase was

washed 5nv t h wid grveé!nkﬁ iminné (hgtdnoxylmeﬂgi)-4-(\’eﬁ|ﬁ®idlnﬂ)-Iwarﬂhh}d]pdiemirhydr[t rat ed
under reduce régidue was purified by colum chromatography
on silica ge? %1?@2(51&;2 ‘511 9%0/ ate, 1:1) to give tert-butyl

3-[ 2- am no- 3- (hydr oxynet hyl ) - 6- ( 2- hydr oxyphenyl ) - 4- pyri di nyl ] - 1- pi peri di ne
20 carboxylate. (0.161 g, yield; 9599 O Nk ONHHCO OHI OHOHOH | N
NHZ | N NHZ Mbldnla? 46ight:A35/88P01/ 10405 -141

Mass spectrometry: 300 (M + H)*
10 In vitro activity grade: A
Cellular activity grade: (A549)-A
"H-NMR (500 MHz, DMSO-d6): 1.75 — 1.98 (4H, m), 2.90 (1H, br), 3.14 — 3.33
(3H, m), 3.56 — 3.60 (1H, br), 4.58 (2H, dd, J = 13.0, 20.2 Hz), 6.96 (1H, t, J = 7.6
Hz), 7.06 (1H, d, I =7.9 Hz), 7.19 (1H, s), 7.37 (1H, br t, J = 7.3 Hz), 7.65 (1H, br d,
15 J=17.6 Hz), 9.03 (1H, br), 9.32 (1H, br), 13.59 (1H, br).

Example 11-2

20
With the use of starting compound 1I and 2B, and other materials, 2-[6-amino-5-
(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl]-3-fluorophenol ~ hydrochloridewas

prepared in a similar manner as that of Example 11-1.

25 Molecular weight: 353.83
Mass spectrometry: 318 (M -+ H)+
In vitro activity grade: A



tert-Butyl 3-[2-am no-3

- (hydr oxynet hyl ) - 6- ( 2- hydr oxyphenyl ) - 4- pyri di nyl]-1- pi peridi necarboxyl ate
(0.160 g, wod @#diemmnol) in 1,4-dioxane (3.0 nL) was treated pciunciai/ @@k di C
conditions in a simlar manner as described in the step (3) of Exanple 1 5
1 to give 2-[6-am no-5-(hydroxynet hyl)-24%Z 3- pi peridi nyl)-2-pyridinyl]phenol
hydro- chloride. (0.132 g, yield; 98% Mol ecul ar weight: 335.84 Mss
spectronetry: 300 (M+ H)+ 10 In vitro activity grade: A Cellular activity
grade: (A549)z1h\i. %, . Od6): 1.75 - 1.98 (4H, m, 2.90 (1H,
br), 3.14 - ?l?éaﬂ?(csH, %53,@93(.&055%9)—@:“%/.560 (1H, br), 4.58 (2H dd, J = 13.0,
20.2 Hz), 6.9BNMR,(560 MHz DMSO-d6) 1.03.(3H, (,TH= 7, H), .83 GHEEzn), 300LEH, 1H,
s), 7.37 (1H, . b , = e , ,br.d, 15 J =_7.6 ~ 92,03 (1H,
br), 9.32 (1% %?i ,(24’3!1%93-?11%@?1;’.2%% ‘é‘bﬁﬁﬁe&-%lﬁ@ﬁﬂlf)q\&ﬁ F 20
Wth the use I U I (a8 lisy =

2-[ 6- ami no- 5(2%'#%?01% ﬁf%@l )- 4(1?%%%’32% @?‘ﬁf?? 29%}?%)6?%5?(?%% Fuo%'gphenol
hydr ocHi ori ddwpd4.0fiEpbned in a sinmlar manner as that of Exanple 11-1. 25
Mol ecul ar wei ght: 353.83 Mass spectronetry: 318 (M+ HW In vitro activity
grade: A WO 02/24679 PCT/ EPO1/ 10405 -142- Cellular activity grade:
(A549%-A ' H%ﬁlgqgal\/l—h, DMSO-d6): 1.03 (3H, t, J =7.6 Hz), 1.83 (4H m,
3.00 (2H,

10
With the use of the starting compound 1F, the starting compound 2B, and other
materials, 6'-amino-5'-(hydroxymethyl)-4'-(3-piperidinyl)-2,2'-bipyridin-3-ol hydro-

chloride was prepared in a similar manner as that of Example 11-1.

15 Molecular weight: 336.82
Mass spectrometry: 301 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A
"H-NMR (500 MHz, DMSO-d6): 1.81 — 1.95 (3H, m), 2.46 — 2.64 (1H, m), 3.00 -
20 3.06 (2H, m), 3.28 — 3.39 (2H, m), 3.54 — 3.60 (1H, m), 4.56 (1H, d, J = 13.0 Hz),
4.59 (14, d, J = 13.0 Hz), 7.41 — 7.50 (2H, m), 7.81 (1H, s), 8.24 (1H, d, J = 3.8 Hz),
8.92 (1H, br), 9.07 (1H, br).

Example 11-4

25
(1) With the use of the starting compound 1D instead of 1A and 2H instead of 2B,
di(tert-butyl) 2’-amino-6’- {2-[(4-methoxybenzyl)oxy]phenyl}-5,6-dihydro-3,4’-



m, 3.31 (2H, m, 3.71 (1H, M, 4.56 (2H, dd, J = 13.1, 19.4), 5.16 (1H,
br), 6.79 (2H, m, 7.12 (1H, s), 7.32 (1H, m, 8.52 (1H, d, J = 9.8 Hz),
8.86 (1H, wid 02246999.8 5 Hz), 14.0 (1H, br). Exanple 11-3 Nkdtigor/16ds04 N
NH2 N 10 Wth the use of the starting conpound 1F, the starting conpound
2B, and other materials, -143 -

6' -am no-5" - (hydroxynet hyl )-4"'-(3-piperidinyl)-2,2"-bipyridin-3-ol hydro-
chloride was prepared in a simlar manner as that of Exanple 11-1. 15

Mol ecul ar i s 3: 336y \ I, : . kT tivity
orade: A ool DY ading Iy GHDURESOGRAL MR SkEred g A et Bl TP 1)
- 1.95 (3H, () ofBxdfiple921.64 (1H, m, 3.00 - 20 3.06 (2H, n), 3.28 - 3.39
(2H, m, 3.54 - 3.60 (1H, m, 4.56 (1H, d, J = 13.0 Hz), 4.59 (1H d, J =
13.0 Hz), 7.41 - 7.50 (2H, m), 7.81 (1H, s), 8.24 (1H, d, j = 3.8 Hz),
8.92 (1H, br), 9.07/(1H, br)o Exanple 11-4 25 J,) Wth the use of the

starting conpound owrt- but yl)
2'-am no-6'- {2-] F’l(!J\ 4 WD 02/ 24679
S prepared in a

PCT/ EPO1/ 10405 -1 €.
simlar nethod as tlhat of[sth NO Olj< O CH

(2) To a cooled (0 °C) solution of di(tert-butyl) 2’-amino-6’-{2-[(4-methoxy-
benzyl)oxy]lphenyl}-5,6-dihydro-3,4’-bipyridine-1,3’(2H)-dicarboxylate (50.0 mg,
0.09 mmol) in THF (4.5 mL) was added sodium bis(2-methoxyethoxy)aluminum
hydride (0.10 mL) dropwise, then stirred for 1 hr at 0 °C. The reaction was quenched
10 by an addition of saturated NH4Cl solution, filtered, and washed with ethyl acetate.
The combined organic phase was washed with brine, dried over MgSQy, filtered and
evaporated. The crude product was purified by preparative silica gel TLC (15%
acetone in chloroform) to give tert-butyl 2’-amino-3’-(hydroxymethyl)-6’-{2-[(4-
methoxybenzyl)oxy]phenyl}-5,6-dihydro-3,4’-bipyridine-1(2H)-carboxylate as a
15 white foam (25 mg, yield 57%).

NH HCI
NN
> OH | N OH
s
N™ "NH

(3) tert-butyl 2’-amino-3’-(hydroxymethyl)-6’-{2-[(4-methoxybenzyl)oxy]phenyl}-
20 5,6-dihydro-3,4’-bipyridine-1(2H)-carboxylate (25.0 mg, 0.05 mmol) was treated
with 2N HCl in dioxane (4.0 mL) overnight at room temperature. The resulting solid

was collected by filtration, washed with ether and dried under reduced pressure to



NNH2 \' I NNH2 5 (2) To a cooled (0 C) solution of di(tert-butyl)

2' -am no-6'-{2-[ (4-net hoxy-

benzyl ) oxwjopheasle} - 5, 6- di hydr o- 3, 4' - bi pyri di ne-1, 3' (2H) - diggari@xxdmse (50. 0
ng, 0.09 mmol) in THE (4.5 nL) was added sodi um

bi s(2- met hoxyet hoxy) al um num hydride Q440 nlL) dropw se, then stirred for
1 hr at 0 C. The reaction was quenched 10 by an addition of saturated NH4Cl
solution, filtered, and washed w th et hyl acet ate. The conbi ned organic

phase was waghed, Wi L [ _r e ed

The crude pr uct%m%ngﬁr?ﬁjgg{ogéqgﬂﬁggalf TVe . syfhllci:g‘l g%ﬂ@%l@ eg‘?:letone
i n chl or of or hydrbehlgridee (14mig, lyidlg B72) - am no- 3' (hydroxyrret hyl)-6'-{2-[(4-
met hoxybenzyl ) oxy] phenyl } -5, 6-di hydro- 3, 4' - bi pyri di ne- 1( 2H) - car boxyl ate as
a 15 white foam (25 ng, yield 579. NHHCO k NOOHOH O OH N NH2 N NH2
3) tert-but

(2' -am no- 3' - OI%YP%%E)V/Vr%%%y?? 8(32 {2- %(4- nmet hoxybenzyl ) oxy] phenyl }- 20

5, 6- di hydr o- Maés specipymeidy: 298 (MHE)Car boxyl ate (25.0 ng, 0.05 mmol) was
treated with 2N HCl in dioxane (4.0 nmL) overnight at roomtenperature. The
resul ting solWiroRelevitoged&ted by filtrati on, washed with ether and dried

under reduce 679 PCT/ EPOl/ 10405 -144 give
2-[6'-am no- gﬁmiﬁs%rm%%%‘bﬁ%ﬁ%S 6-tetrahydro-3,4' -bipyridin-2'-yl]phen
ol hydrochl IH-INMR (ea@tmrgz, me) d: ﬂ?@{ Mbh);@tBSaQZHMkQDB SBEH, S, LIS,
spectronetry: 298 { tro activity grade;
s), 6.04 (1H, brs),693 701 (3H, m), 7.34 — 747%2H m).
10

Example 12-1

(1) A mixture of 1-[2,6-bis(benzyloxy)phenyl]ethanone (8.00 g, 24.067 mmol)
(starting compound 1E), tert-butyl 3-formyl-1-piperidinecarboxylate (5.133 g, 24.067

15 mmol) (starting compound 2B), tert-butylcyanoacetate (3.398 g, 24.067 mmol), and
ammonium acetate (5.432 g, 72.202 mmol) in 1,2-dimethoxyethane (24 mL) was
stitrred at 100 °C in a sealed tube overnight. Afier cooled to room temperature, the
reaction mixture was partitioned between ethyl acetate and water. The separated
organic phase was washed with brine, dried over MgSOy, filtered and concentrated

20 under reduced pressure. The residue was diluted with 30 mL of dichloromethane, and
MnO, was added to the mixture, and then the mixture was stirred at room
temperature for 5 hrs. The mixture was filtered on Celite®, and concentrated under
reduced pressure. The resulting residue (liquid) was purified by column
chromatography on silica gel (hexane / ethyl acetate =2/1) to give tert-butyl 2-

25 amino-6-[2,6-bis(benzyloxy)phenyl]-4-[ 1-(tert-butoxycarbonyl)-3-piperidinyl]nico-
tinate as a pale yellow oil. (2.5 g, yield; 16 %)



Cel lular activity grade: (A549)-A 1H NWR (300 MHz, D20): 2.51 (2H, br s),
3.35 (2H, br s), 3.83 (2H, s), 4.58 (2H, s), 6.04 (1H, br s), 6.93 - 7.01
(3H, nm), Wont/24678. 47 (2H, m). 10 Exanple 12-1 (1) A m Xt urPETHP01/10405

1-[ 2, 6- bi s(benzyl oxy) phenyl ] et hanone (8.00 g, 24.067 mmml) (starting
compound | E), tert-butyl 3-fornyl-I-pipé#ddinecarboxyl ate (5.133 g, 24.067
15 nmmol ) (starting conpound 2B), tert-butylcyanoacetate (3.398 g, 24.067
mol ), and amoni um acetate (5.432 g, 72.202 mol) in 1, 2-di met hoxyet hane

(24 nL) was stirred at 100 inm a sealed tube overnight. After cooled to
roomtenperature, 3 I Xxture was partitioned between ethyl
acetate and water : rated organic phase was sh with brine,

dried over MgSO4, oncentrated 20 updenN” reduted pressure. The
resi due was dil utedw th 80 # di chl or onet hane ‘Q9 M2 was added to
the m xture, and t hef} i xtQr e was_stirred at erature for 5
hrs. The m xture s r'-dqon Celite(r), ¢ --no ated under reduced
pressure. The resull{ing resi due (l'iquid) was £ B

chr omat ogr aphy on siTicg

tert-butyl 2 25
am no- 6-[ 2, 6- bi s(benzyl ox henyl ] -4-[1-(tert-butoxycarbonyl)-3-piperidinyl
J]nico- tinate as a pale yelTowoil. (2.5 g, yield;, 16 %9 WO 02/24679

PCT/ EPO1/ 10435 A- %ﬂs‘imn&loﬁkefytel@bmy‘f anfind6-[2,6'0idb N 16K fRehyl-A 12 OH

(2) A suspension of tert-b
2- ami no- 6- [ Zhextyicaxbloap)yB-pipgnidihyinitdtindte] (1-00t gr1.052 mmol) and 10% Paradium-

carbon (0.500 g) in 20 mL of ethyl acetate was stirred at room temperature under a

5 hydrogen atmosphere (1 atm) overnight. After paradium carbon was removed by
filtration on Celite®, the filtrate was concentrated under reduced pressure to give tert-
butyl 2-amino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-(2,6-dihydroxyphenyl)-
nicotinate as a brown oil. (0.710 g, yield; 97%)

10
(3) To a solution of tert-butyl 2-amino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-
(2,6-dihydroxyphenyDnicotinate (1.280 g, 2.636 mmol) and K,CO; (3.643 g, 26.36
mmol) in DMF (100 mL) was added (bromomethyl)cycropropane (0.268 mL, 2.768
15 mmol). The stirring was continued at 50 °C for 20 hrs. After the solvent was

removed by evaporation, the residue was extracted with ethyl acetate and water. The
separated organic phase was washed with brine, dried over MgSQ,, filtered, then
concentrated under reduced pressure. The resulting residue was purified by column
chromatography on Silica-gel(hexane / ethyl acetate = 3/1) to give tert-butyl 2-
20 amino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl]-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]nicotinate as a brown solid (0.820 g, yield; 58%).



but oxycar bonyl ) - 3- pi peri di nyl ] nicotinate (1.00 g, 1.052 mol) and 10%

Par adi um carbon (0.500 g) in 20 nL of ethyl acetate was stirred at room

t enper at uw® azrede™® a 5 hydrogen at nosphere (1 atm) over ni gCT/EXot@e40par adi um
carbon was renoved by filtration on Celite(r), the filtrate was
concentrated under reduced pressure to-df¥e tert- butyl 2-amino-4-]
1-(tert-butoxycarbonyl)-3-piperidinyl]-6-(2, 6-dihydroxyphenyl)- nicotinate
as a brown oil. (0.7 10 g, yield; 97% NAOj< NAOLl< HT Br I N NH2 N NH2
10 OH OH (3) To a solution of tert-butyl
2-anino-4-[1-(tert-butoxycarbonyl)-3-piperidinyl];6-._

(2, 6- di hydr ofeytdéyly| ) ni Z-eminead-£1-(tertdgwxycarbory P63 -insrifinyhld6-[2> @yslop®psk3 g,

26. 36 1) i 1 . added (b t hyl 268 i,
2 768 15 mropoREs b Ry Tien AR wEheAR By K HAREF RO, bl
sol vent was ste@(DVeH ER¥mBleapl aintl Ghen (Mg sifBrdueniéSasekiat’ @CHR e {3) ot hyl
acetate_and water. The separated otrﬁg.jlanl c phase was washed w th brine,

dried o¥er Ngmoapleflrl taphigin 2-Hesmingondwdtorxsmethylrtéd-piveddiosb-Zeskndl. The

resulting regidu s.punified by,col ..chr omat ogr aphy on

Silica. gol ( h&sionrongfho @8?8‘%%112&8@?“?% give tert-butyl 2- 20

am no-4-[1-(tert-but oxycarbonyl)-3-piperidinyl]-6-[2-(cyclopropyl net hoxy)-6
hydr oxyphenyl ] ni coti nate as a brown solid (0.820 g, yield; 58%. WO

02/ 24679 PCT/ EPO1/ 10405 - 146 ter t%putyl 2-am no-4-[
1-(tert-butoxycarbonyl)-3xpi peki di nyl]-6-[2-(cycl opropyl -

met hoxy) - 6- hydr oxyphenyl ] i cotifate was treated in a simlar manner as that
of the step (1) of Exanpleoll aftcbut hen in a simlar manner as that of
the step (3) of 5 Exanple 1 o qbtain

2-[ 6- ami no- 5- (hydr oxymet h 4- M3 Btperi di nyl ) - 2- pyri dinyl | -

3-(cycl opropyl met hoxy) pheno¥ hydrochloride. NH CH OH N NHZ

Molecular weight: 405.93
Mass spectrometry: 370 (M + H)"
10 In vitro activity grade: A
Cellular activity grade: (A549)-A
'H-NMR (300 MHz, DMSO-d6): 0.26 — 0.29 (2H, m), 0.47 — 0.52 (2H, m), 1.13 (1H,
m), 1.75 — 1.83 (5H, m), 2.90 — 2.93 (2H, m), 3.04 — 3.17 (2H, m), 3.81 — 3.86 (2H,
m), 4.60 (2H, s), 6.55 (1H, d, J = 8.3 Hz), 6.60 (1H, d, J = 8.3 Hz), 7.06 (1H, s), 7.27
15 (1H, t, J=8.3 Hz), 7.59 (1H, br), 8.96 (1H, br), 9.25 (1H, br), 13.58 (1H, br).

Examples 12-2 to 12-7

According to the similar synthetic procedure of Example 12-1, compounds shown in

20 Table 4 were prepared.



OH Mol ecul ar wei ght: 405.93 Mass spectronetry: 370 (M+ H+ 10 In vitro
activity grade: A Cellular activity grade: (A549)-A 1H NWVR (300 MHz,

DVSO- d6) : w @246790. 29 (2H, m, 0.47 - 0.52 (2H, m, 1.13 (pkhyepotihes0d. 75 -
1.83 (5H, m, 2.90 - 2.93 (2H, m, 3.04 - 3.17 (2H, m, 3.81 - 3.86 (2H,
m, 4.60 (2H, s), 6.55 (1H, d, J = 8.3-H); 6.60 (1H, d, J = 8.3 Hz), 7.06
(1H, s), 7.27 15 (1H, t, J = 8.3 Hz), 7.59 (1H, br), 8.96 (1H br), 9.25
(1H, br), 13.58 (1H, br). Exanples 12-2 to 12-7 According to the simlar
synthetic prpggdure of Exanple 12-1, conpounds shown in 20 Table 4 were
pr epar ed. 02/ 24679 PCT/EPQ1/10405 -147 Table 4 Ml Ex. No Structure

wei ght Nass vl i faud@d NVR 12- 02MaH 441 M6 4R [AmR (500 MHz, DVSD d6): 1.56
-1.88 | (4H 2.84 - 3 20 (3upighty vilo)l (1l H_d 1—1'2')|-|7), 4.57 (1

c2H,  sf*198%0 |& ciF (| ‘jgﬁ""@“"ﬁ‘m’ gb?{i?j 6.76 (1
. o8l (1 H, s). 729 7|41 (R Hes ) br),

8 95 CH (1 H br) 19.25 (1 H brl). 10 42 (1|H |v6132 g Bodiat oo |br). 12-03

o DVBO- d6) | 0.[87 (3H,((thd JTJ&'27HZBHZ (1H1JE4 (2H, q,

H m, 2.07 (L H %% 9'05(1 H,

3.5 (1 H |\ n ) (1H br), 42(1 {6 Hz),

.59 H br) 13.67 (1H, br).

__A_

ma

12-03 o 393.92(358 |A |A  |(500 MHz, DMSO-d6): 0.87 (3H, t,
J=7.2Hz), 1.64 (2H,q,J =69
Hz), 1.88 - 1.90 (3H, m), 2.07

\L (1H, m), 2.88 (1H, m), 3.05 (1H,

XN H m), 3.22 - 3.24 (2H, m), 3.56 (1H,
_ m), 3.92 (2H, t, J = 6.6 Hz), 4.59
(2H, d, J = 3.1 Hz), 4.96 (1H, br),
6.62 (1H, d, J = 8.2 Hz), 8.66 (1H,
d, J =8.2 Hz), 7.00 (1H, s), 7.29
(1H, t, J = 8.2 Hz), 7.58 (1H, br),
8.92 (1H, br), 9.21 (1H, br), 13.57
(1H, br).

12-04 o 42197(386 |A |A  |(500 MHz, DMSO-d6): 0.83 (9H,
s), 0.82 - 1.05 (4H, m), 1.75 -
1.93 (4H, m), 2.87 (1H, br), 3.02 -
3.07 (4H, m), 4.61 (2H, dd, J =

NS 13.2, 18.6 Hz), 4.99 (1H, br), 6.60

P (1H, d, J = 8.5 Hz), 6.67 (1H, d, J

= 8.2 Hz), 6.79 - 6.89 (1H, m),

6.98 (1H, s), 7.07 (1H, br), 7.27 -

7.29 (1H, br), 7.62 (1H, br), 13.72

(1H, br).

12-05 405.93(370 |A |A (500 MHz, DMSO-d6): 0.29 - 0.32
(2H, m), 0.46 - 0.50 (2H, m), 1.19
(1H, m), 1.89 - 2.05 (2H, m), 3.01
-3.07 (2H, m), 3.34 - 3.48 (3H,
m), 3.84 (2H, d, J = 6.9 Hz), 4.61
(2H, s), 6.59 (1H, d, J = 8.5 Hz),
6.69 (1H, d, J = 8.2 Hz), 6.80 (1H,
s), 7.27 (1H, dd, J = 8.2, 8.5 Hz),
7.75 (1H, br s), 9.14 - 9.25 (2H,
m), 13.6 (1H, br).

12-06 393.92(358 |A |A  |(500 MHz, DMSO-d6): 0.85 (3H, t,
J =7.3 Hz), 1.63 - 1.67 (2H, m),
1.82-1.85 (24, m), 1.90-1.95
\L (2H, m), 3.03 - 3.08 (2H, m), 3.34
o AN ai - 3.45 (4H, m), 3.92 (2H, 1, J = 6.6
Hz), 4.60 (2H, s), 6.62 (1H, d, J =
8.2 Hz), 6.68 (1H, d, J = 8.2 Hz),
6.75 (1H, s), 7.28 (1H, 1, J = 8.2
Hz), 7.63 (1H, br), 8.98 (2H, br).




(2H, d, J = 3.1 Hz), 4.96 (1 H br), 6.62 (1H d, J = 8.2 Hz), 6.66 (1H,

d, J =8.2Hz), 7.00 (1 H s), 7.29 (1 H t, J =8.2Hz), 7.58 (1 H, br),
8.92 (1 Hwd)me®. 21 (1 H br), 13.57 (1 H, br). 12-04 ChhcAZ8ro9104386 A A
(500 MHz, DMBO-d6): 0.83 (9H, s), 0.82 -1.05 (4H, m), 1.75 - 1.93 (4H m,

2.87 (1 H, br), 3.02 - 3.07 (4H, n), 4-648{2H, dd, J = CH 13.2, 18.6 Hz),
4.99 (1 H br), 6.60 \ (1 H d J =285H), 6.67 (1H d J =8.2 H),
6.79 - 6.89 (1 H m, i CH6.98 (1 H s), 7.07 (L H br), 7.27 - 7.29 (1 H,
br), 7.62 (InFw pr), 13772 (L Hazslab koo JA- O 2Umodharzsoms0MNer 010008z VHz ,
DVSO-d6) : 0.[29 -| 032 E2H, my, 0, 46 |- 0] 50 |(7BH), mi -115(219m).T42(1 H m,
1.89 - 2.05 |(2H, . 3.07 (2H, nj, B.34-14931H4p ). 1692 i| n), 3.84
(2H, d, J =16.9 Hz) | 4. 2H, |s), .59 (1|H, )-1 2';318 ?gggz 4.69 (1 H,
d, J = 8.2 Hz), B.80%( s), [7.27/ (1 1 dd. 6012 B e 7.75 (1
H br s), 9.]14 -| 9. m, [13.6/ (1 |H br). 08 (AL SOBHET458 A A
(500 MHz, DI\TBOdG): 89 (3H .| JF 7.3 Hy), |UH6YT2A06TICoRDM), 182 -
85 (2H n.) PO - ;1138!(;3:) s), 9.07 (2H, s), 10.38

Example 13-1

5
(1) To a cold (0 °C) solution of tert-butyl 2-amino-6-[2-(benzyloxy)phenyl]-4-[1-
(tert-butoxycarbonyl)-3-piperidinyl|nicotinate, which was obtained in the step (1) of
Example 9-1, (2.590 g, 4.627 mmol) in THF (25 mL) was added LiBH,4 (0.202 g,
10 9.255 mmol). The mixture was stirred at room temperature for 5 hrs, and then

quenched with water. The mixture was extracted with ethyl acetate and water. The
separated organic phase was washed with water and brine, dried over Na,SO,,
filtered and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel (hexane: ethyl acetate, 2:3) to give tert-butyl 3-

15 [2-amino-6-[2-(benzyloxy)phenyl]-3-(hydroxymethyl)-4-pyridinyl]-1-piperidine-
carboxylate. (0.904 g, yield; 40%)



(2H, m, 3.03 - 3.08 (2H, n), 3.34 - 3.45 (4H, n), 3.92 (2H, t, J = 6.6 0
Hz), 4.60 (2H, s), 6.62 (1 H d, J = 8.2 Hz), 6.68 (1L H d, J =8.2 Hz),
CH6.75 (Wohh2/m8d79 7.28 (1 H t, J =8.2 Hz), 7.63 (1 H, P)GT/]&BO%W(O? br).
WO 02/ 24679 PCT/ EPO1/ 10405 -148 12 07 CH 436.00 400 A A (500 MHz,

DVMBO-d6): 0.79 - 0.82 (7H, m, 1.12 -114%6-(2H, m, 1.42 -1.49 (1 H m,
1.60 -1.66 (2H, n), 1.82 -1.84 (2H, n), 1.93 CH 1.98 (2H, m, 3.93 - 3.95
(2H, n), 4.60 (2H s), 6.61 (1 H d, J =8.2 Hz), 6.68 (1 H d, J=28.2
Hz), 6.74 i CH (1 H s), 7.28 1L H t, J =8.2 H), 7.6 (2H s), 9.07
(2H, s), 10.38 (1 brs) . Ex Lkls-l NGO NJ~g< Joogwoaod 1\ N
NH2 I \ NNH 5 ( o afcol (® O sol uti t §

2-am no- 6-[ 2- (benz epyl ]-4-]1-

(tert-butoxycarbonyl - pi peridi nyl ] nicgti natje, i was obtained in the

step (1) of

Li BH4 (0.202 g, 10 9.

for 5 hrs,

et hyl acetate and wa

and bri ne,

10

15

Exanpl e 5900, 4.627 mmol

and then
~ The separated or gan
dried over Na2SO4,
(2) To a solution of tert-butyl 3-[2-amino-6-[2-(benzyloxy)phenyl]-3-(hydroxy-
methyl)-4-pyridinyl]-1-piperidinecarboxylate (0.900 g, 1.838 mmol) in methylene
chloride (20 mL) was added manganese (IV) oxide (3.20 g, 36.8 mmol). After
stirred at room temperature for 40 min, the mixture was filtered to remove the
manganese salt. The filtrate was concentrated under reduced pressure. The resulting
solid was purified by recrystallization from a mixture of ethyl acetate and hexane to
give tert-butyl 3-[2-amino-6-[2-(benzyloxy)phenyl]-3-formyl-4-pyridinyl]-1-
piperidinecarboxylate. (0.651 g, yield; 73%)

Ak

OH Xy o

N NH,

(3) Then the benzyl moiety was removed in a similar manner as described in the step
(2) of Example 1-1. The residue was purified by column chromatography on silica
gel (hexane: ethyl acetate, 2:1) to give tert-butyl 3-[2-amino-3-formyl-6-(2-hydroxy-
phenyl)-4-pyridinyl]-1-piperidinecarboxylate. (0.536 g, yield; quant.)

The m xture was. st reu at roomtenperature
tur® wd¥zextracted with
hase was washed with water



filtered and concentrated under reduced pressure. The residue was purified
by colum chromatography on silica gel (hexane: ethyl acetate, 2:3) to

gi ve tertwiouhyie® 15 PCT/EP01/10405

[ 2- ami no- 6-[ 2- (benzyl oxy) phenyl ] - 3- (hydr oxymet hyl ) - 4- pyri di nyl ] - 1- pi peri din
e- carboxylate. (0.904 g, yield; 40% WDs02/ 24679 PCT/EPO1/10405 - 149 O
0O N)~Aj< N~-O< OOMHO'-"ONNH2 NNH2 (2) To a solution of tert-butyl
3-[2-am no- 6-[ 2- (benzyl oxy) phenyl ] - 3- (hydr oxy-

met hyl ) - 4- pyri di nyl ] - 1- pi peridai ngcar boxyl ate (0. 900 8 muol) in

met hylene 5 chloride (20 nL),U\wa added manganeseg jﬁde (3.20 g, 36.8
nmol ). After stirred at ’ Q xture was
filtered to renove the ‘wgmganese salt. The filtya e vvas concentrated under
reduced pressure. The resylting solig.was purifi ed by rMecrystaI l'ization
froma mxture of etdwl @Aceyatle and hexane @ ; -butyI

3-[2-am no-6-[ 2- (benk bhenyl |- 3-f ornyl L4- nyl]-1- 10
pi peri di necar boxyl f (0V651"g i el d: 7 kdj < 'N?lqu < O"'ZOOHO N
NH2 N NH2 (3) Then &€ benzyl noiety was repbved in a simlar manner as
described in the step 15 (2) of Exanple 1-1. The residue was purified by
col um chromat ography on silica gel (hexane: ethyl acetate, 2:1) to give

tert-butyl

phenyl)-4 y yepdl nyl? i‘iﬁflg’{emn ne(cbglr ggj-&%mmo % fqgg%(lé % hI}rdToa‘yphengl t4_
02/ 24679 PCTﬁﬁRﬁﬂfl}-Q%ﬁﬁendmebaﬁ»oﬁylatﬁ (OGlﬂOCg-l OZMQ Mrﬁ?oll {lﬁ l'ﬂ@d@xml @to ﬁiL)Of
tert-butyl 3-[2-am no-3-fonnyl-6- (2 hydr 0x pheny

pyri di nyl ] - 1unsiep @pjaggonedimopriiers wesaddsd rod Cl solpt g of Mdirlﬁ’anﬁ (4N42 §imkhne
(2.0 nm)

and the stirring was continued at room temperature for 1 hr. The mixture was diluted
with Et,O, and the supernatant was decanted. The precipitates were washed twice
with Et;0, and dried under reduced pressure to give a pale yellow solid, which was
then dissolved in methanol (2.0 mL). The mixture was allowed to cool with ice-
10 water bath. Then sodium cyanoborohydride (0.047 g, 0.76 mmol) was added to the
mixture under an argon atmosphere. The mixture was allowed to warm to room
temperature, and the stirring was continued overnight. The resulting mixture was
concentrated under reduced pressure. The residue was dissolved in a mixture of
methylene chloride (2.0 mL) and THF (2.0 mL). To the mixture was added triethyl-
15 amine (0.140 mL, 1.006 mmol) followed by di-tert-butyl dicarbonate (0.110 g, 0.503
mmol), and the stirring was continued for 2 hrs. The resulting mixture was
partitioned between ethyl acetate and water. The separated organic phase was
washed with brine, dried over Na,SO,, filtered, and concentrated under reduced
pressure. The residue was purified by column chromatography on silica gel (hexane:
20 ethyl acetate, 2:1) to give tert-Butyl 3-[2-amino-6-(2-hydroxyphenyl)-3-(methoxy-
methyl)-4-pyridinyl]-1-piperidinecarboxylate. (0.033 g, yield; 47%)



5 under an argon atnosphere was added a HC solution of 1,4-di oxane (4N,
2.0 nm), and the stirring was conti nued at roomtenperature for 1 hr. The
m xture wa® @idisdoed w th Et 20, and the supernatant was deggntmdiosdbe
precipitates were washed twice wth Et20 and dried under reduced pressure
to give a pale yellow solid, which was-1flhen dissolved in nethanol (2.0
m.). The m xture was allowed to cool with ice 10 water bath. Then sodi um
cyanobor ohydride (0.047 g, 0.76 mmol) was added to the m xture under an
argon at nosphere. The m xtureonasyallowed to warmto room tenperature, and
the stirring was continued night. The resu g Wexture was
concentrated under reducdd p esSure. The residue wWas di ssolved in a nixture
of rmethylene chloride (220-nm.) and THE (2.0 nL To the m xture was added
triethyl 15 am ne (0. 140 . g 8IjMetert-butyI

di carbonate (0.110 g, 9. |0 mel) ng was continued for 2

hrs. The resulting X partiti onedXhetwgehngl hyl acetate and

wat er. The separateanf"c ase was ashed with brine, dried over
Na2SO4, filtered, andxoncentrated under reduced pressure. The residue was
purified by colum chromatography on silica gel (hexane: 20 ethyl acetate,
2:1) to give tert-Butyl 3-[2-am no-6-(2-hydroxyphenyl) - 3-(net hoxy-

met hyl ) - 4- pygi dj nAL- B il )-3L(Gh Pk vEhetiiEA- Sy ridia - 1V\O

02/ 24679 P /4 EPB%']CI) %SHp%%iigL %%ﬁﬁi&ﬂ?gﬂlﬁ@bg %14 [ \yglo,%ﬁ‘i %«“ﬁﬁmzl ~ N
NHZ | / | (4%ip¢retinecBrbioxilate (0.025 g, 0.060 mmol) was treated under acidic conditions in a

3-[2-amg no- 6-.(2- hydr oxyphenyl,) -.3- (et hox | ) -4-pyridi.nyl]e-l- .
pi per i E necatPby .er?(/%_ %ﬁé‘%“ %.tg%@peﬁ%ﬁ%%é‘?nﬂeeg%ie %}X%Q]F[Géad?l&f)é'
condi tions i e%oxgnamj-m-Bﬁeﬂ@ihyﬁa.ﬁmylﬁm@nmyumhﬁﬁﬁa (3) of Exanple
1-1 to give 2-[6-am no-5-
(met hoxynet hyl ) - 4- ( 3- pi peri di nyl)-2-pyridinyl]phenol hydrochl oride.
Molecular weight: 349.86
Mass spectrometry: 314 (M + H)"
10 In vitro activity grade: A
Cellular activity grade: (A549)-A
"H-NMR (500 MHz, DMSO-d6): 1.40 — 1.74 (4H, m), 2.80 — 2.92 (2H, m), 4.03 —
4.13 (2H, m), 4.42 (1H, 4, J = 11.5 Hz), 4.50 (1H, d, J = 11.5 Hz), 6.22 - 6.32 (2H,
m), 6.81 — 6.85 (2H, m), 7.17 (1H, s), 7.21 (1H, brt, J =7.3 Hz), 7.93 (1H, brd, J =

15 7.6 Hz), 14.30 (1H, br).

Example 14-1

20
To a cold (0 °C) solution of tert-butyl 3-[2-amino-6-[2-(benzyloxy)phenyl]-3-
(hydroxymethyl)-4-pyridinyl]-1-piperidinecarboxylate (0.104 g, 0.212 mmol)



Mol ecul ar wei ght: 349.86 Mass spectronetry: 314 (M+ H+ 10 In vitro
activity grade: A Cellular activity grade: (A549)-A 1H NWVR (500 MHz,

DVSO- d6) : wb #dd46791. 74 (4H, m), 2.80 - 2.92 (2H, m, 4.03 -pcAvEm1(&s M,
4.42 (1H, d, J = 11.5 Hz), 4.50 (IH d, J = 11.5 Hz), 6.22 - 6.32 (2H, m,
6.81 - 6.85 (2H, m, 7.17 (1H, s), 7.211%82H, br t, J = 7.3 Hz), 7.93 (1H,
br d, J = 15 7.6 Hz), 14.30 (1H, br). Exanple 14-1 NA < Nkg< OOHOO
N NH2 N H-0 20 To a cold (O C) soI ution of tert-butyl

3-[ 2- ami no- 64 :
(hydr oxynet hyl{t%n%@%ﬁ@d&ﬁy 1]9 1-pi p ?rlle]{:larl;%%gl ate zrg:lud&g meﬂylwe
WO 02/ 24679 @OBOERD,L0.584xhol)-wds added a'lp’nmsgma (o. bé4 2t 61 5(rignob)f zEﬁa'rmin&dB 1

in THE (2.0 ) |ncl%|ngtr|eth¥lamne (0.089 n_, 0.64 rrm)l was added
tri phosgene thegmuturg,ys)allopged dp v, tp ggom empeEitse.An tth% SWIREyr e

was al | owed r ued
for further 12 %ﬁ?@ftﬁ‘f&%@ £6; 2TharThET Gl hitdlfe A hicnDfed WA whliilan
extract®ed w e)hraeteﬂy\intlaeﬂxyhamtata' h d‘lmeqeparaﬂeédargmmphasepbmmma wids beige,W t h
brine, dri egnover & fi Ici d and concentrated under reduced

pressure. GdeQyey Pa2S Qensilfrne Sown%ﬁ% pAdeHediRed dypsaprey bhe tesiduga gel

07 2. benryPASTARLEY ectadh SO SR K e oy e 539 o

oxazi n- 5-yl } gite pérpbuiyi |3n{§e[al’-limzylbaypher(y0]-ﬁ-ﬁﬁo-g,4-&‘1hydhd-2f5~§%1dd[0 MKCBE
NAO< ONN\ NNH2 H H
oxazin-5-yl}-1-piperazinecarboxylate. (0.058 g, yield; 53%)

(o} J< 0
Ao A K
—_—
(o} X 0 OH S
'I’:l{/ ﬁ/KO N/ NH»

A solution of tert-butyl 3-{7-[2-benzyloxy]phenyl]-2-oxo0-1,4-dihydro-2H-pyrido-

10

[2,3-d][1,3]oxazin-5-y1}-1-piperazinecarboxylate (0.050 g, 0.097 mmol) in ethyl
15 acetate (3.0 mL) was hydrogenated at 1 atm in the presence of palladium on charcoal

(10%, 0.10 g) overnight. The resulting mixture was filtered on Celite® and washed

with ethyl acetate and THF. The combined filtrate was concentrated under reduced

pressure, and the residue was purified by column chromatography on silica gel

(hexane: ethyl acetate, 2:1) to give tert-Butyl 3-[2-amino-6-(2-hydroxyphenyl)-3-
20 methyl-4-pyridinyl]-1-piperidinecarboxylate. (0.027 g, yield; 73%)

NJO]\OJ< NH

OH OH

A/
A/

NH,



A solution of tert-butyl
3-{7-[ 2-benzyl oxy] phenyl ] - 2- oxo- 1, 4- di hydr o- 2H- pyri do-
[ 2, 3-d] [ 1wd) @20agdon- 5- yl } - 1- pi per azi necar boxyl ate (0. 050 g,pcQyEXd7/109®! ) i n
ethyl 15 acetate (3.0 nlL) was hydrogenated at 1 atmin the presence of
pal | adi um on charcoal (10% O0.10 g) ovelfd ght. The resulting m xture was
filtered on Celite(r) and washed wth ethyl acetate and THE The conbi ned
filtrate was concentrated under reduced pressure, and the residue was
purified by colum chromatography on silica gel (hexane: ethyl acetate,
2:1) to give tert-Butyl 3-[2-am no-6-(2-hydroxyphenyl)-3- 20
0 < N LG Gl LN LD N D w0007 2670 BOT) EPOY] H0ack . <150

~g < - 405, -
tert-Butyl 34@%@5@52?4;%’#%9&9\6\3%@@@ HB@WFEEQ AR ST per i di ne
- car boxyl at @affbr @ 8erib&l RGhe &EP@) o‘f@%a&rbl%ait-ﬁ% %!QQQI[G%iHb-%-rﬁ&HQMJ ons In
a simlar manner as described i'nthe step (3) of Exanple 1-1 to give
2- [ 6- arfi no- 5@3AEip¢rydingl)-25y¢idinylJpbenod hydioyhlrigs, (9.61 hg) Yielde82f) hydr ochl ori de.
(0.017 g, yield; 82% Mol ecul ar weight: 319.84 Mass spectronmetry: 284 (M +
H+ In vitro activity grade: A 10 Cellular activity grade:
(A549)-A/Jurmge-cgla;w-e[\(%@gwggo MHz, DMSO-d6): 1.08 -1.75 (411, m, 2.10
(3H, s), 2.55 - 2.98 H m, 4.12 (1H, br), 6.19 (2H, br d, J = 15.1 Hz),
6.79 - 6.83 ¥k speptrordetty? 284 M sH)" 7.18 (1H, br t, J = 7.9 Hz), 7.88 (1H,

. 15 Ex le 15-1 .+ B VIl-~~N ~Q j < ~~'
br) > an]?lv?trogct%vnyg%: ' | N-0 NO 0ol o

10 Cellular activity grade: (A549)-A/Jurkat-B
"H-NMR (500 MHz, DMSO-d6): 1.08 — 1.75 (4H, m), 2.10 (3H, s), 2.55 — 2.98 (3H,
m), 4.12 (1H, br), 6.19 (2H, br d, J = 15.1 Hz), 6.79 — 6.83 (2H, m), 7.12 (1H, s),
7.18 (1H, brt, T = 7.9 Hz), 7.88 (1H, br).

15 Example 15-1

(1) To a cold (-20 °C) solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-
20 formyl-4-pyridinyl}-1-piperidinecarboxylate (400 mg, 0.82 mmol), which was
obtained in the step (2) of Example 13-1, in THF (2.0 mL) was added dropwise a
solution methyl magnesium bromide in THF (7.38 mL, 7.38 mol). The mixture was
stirred at —20 °C for 2 hrs , quenched with saturated aqueous NH4Cl solution, and
extracted with ethyl acetate. The separated organic phase was washed with water and
25 brine, dried over Na;SOs, filtered and concentrated under reduced pressure. The

residue was purified by silica gel column chromatography (hexane/ethyl acetate, 3:2)



Z NNHZ (1) To a cold (-20 C) solution of tert-butyl

3-{2-am no-6-[ 2- (benzyl oxy) phenyl]-3 20

formyl - 4-ywyydathisgiwl } - 1- pi peri di necar boxyl ate (400 ng, 0. 82 poywtpor/1osch was
obtained in the step (2) of Exanple 13-1, in THE (2.0 nlL) was added

dropwi se a solution nethyl magnesi um brlé#i-de in THE (7.38 nL, 7.38 nol).
The m xture was stirred at -20 C for 2 hrs , quenched wth saturated
aqueous NHACL solution, and extracted with ethyl acetate. The separated

or gani ¢ phas sfagd.. Wit h awat.er: andrm?Z [ ar= R Ye We )Y, A
filtered and%cgﬁgz%é;l\?r{aéﬁgﬁ‘%ndgmr e gggg[zg@g%%.)p@%ﬁ%rgs@gﬂ%?ﬁp‘luri fied
by silica gepyridihylijpl-piperalindcadorylate aslageHone/odt (DS mag oticld 8698 2) WD 02/ 24679
PCT/ EPO1/ 10405 -154 to give tert-butyl

3-[2-am no- 6-[ 2- (benzyl oxy) phenyl ] - 3- (1- hydr oxyet hyl ) - 4-
pyridinyl]-I-piperidinecarboxyl ate as a yellow oil. (856 , yield; 86% N
kOk NkO< Y- OHQd OH H2 5 (2) Then nzﬁ{ iety was renoved
in a simlar manne : bed in the step (2) of) Exoarrple 1-1 to give

tert-Butyl 3-[2-amo- 3-( ydr oxyet hyl ) - 6- ( 2- hydrgXy-
phenyl) - 4-pyridi nyl &< 1- pi i necar boxyl ate as a I e yellowoil. (147 nyg,
yield; 96% 10 A 0 Of | NH HC OH | oH oH §! ) 6. N NH2 (3)

tert-Butyl N~ NH, N~ NH,
3-[2-am no- 3- (I - hydr t hyl ) - 6- (2- hydr oxypHR |)-4-pyridinyl]-1-

pi peri di necarboxylate (30 ng, 0.07 mmol) was treated under acidic
conditidns in a 15 simlar nmanner as described in the step (3) of Exanple
1-1 to give 2-[.6-am no-5-(I- . .. a4

hydr oxyet hyl @%&%g‘sqzyémo thyies renoxemiipa similasmarger #dsedbeddnithestar (B

yel l ow soli dof Example 1-1 to give tert-Butyl 3-[2-amino-3-(1-hydroxyethyl)-6-(2-hydroxy-
phenyl)-4-pyridinyl}-1-piperidinecarboxylate as a pale yellow oil. (147 mg, yield;

96%)
)%

N~ O NH

HCI
—-»

OH X OH OH ~ OH

s P
N~ “NH, N NH,

(3) tert-Butyl 3-[2-amino-3-(1-hydroxyethyl)-6-(2-hydroxyphenyl)-4-pyridinyl]-1-

10

piperidinecarboxylate (30 mg, 0.07 mmol) was treated under acidic conditions in a

15 similar manner as described in the step (3) of Example 1-1 to give 2-[6-amino-5-(1-
hydroxyethy!)-4-(3-piperidinyl)-2-pyridinylJphenol hydrochloride as a yellow solid.
(20 mg, yield; 78%)

Molecular weight: 349.86

20 Mass spectrometry: 296 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-B



(20 ng, yield; 78% Mol ecul ar weight: 349.86 20 Mass spectronetry: 296 (M +
H+ In vitro activity grade: A Cellular activity grade: (A549)-B WO

02/ 24679 ROl2RREADH/ 10405 - 155 | H NWR (500 MHz, DVSO d6) :pclygidiAao4bs 92 (7H,
m, 2.90 - 2.91 (1H, m, 3.13 - 3.15 (1H, nm), 3.57 (3H, s), 5.29 - 5.39
(1H, m, 6.89 - 6.99 (1H, m, 7.05 - 7-185-(1H, m, 7.17 (1H, d, J = 3.16
Hz), 7.27 - 7.40 (2H, m, 7.62 (1H, d, J = 5.0 Hz), 7.68 - 7.87 (2H, m,
13.50 (1H, br s). 5 Exarrple 15-2 NHHC OH dH NH2 10 In a simlar nmanner
as that of 0 [Lh ( )L _

4- (3-pi peri d| ny : iphe@ 158% d¥g%g7%rﬁzg@agsn@rnggﬂr{ed SN%)?I’ ecul ar
wei ght: 411. 945 %Hsnﬂp&éﬂr(&]‘lesx)‘iw&?ﬁ 39M1H H));+6.8Pn- 6199r(dHam); 7ioby- gride: A

5,0 B S CSTEed DV MG RS T
1y g e £ o0 e e
Hz). 205Example 15-3 NI G N kq’< 9

Example 15-2

10 In a similar manner as that of Example 15-1, 2-[6-amino-5-[hydroxy(phenyl)methyl)-
4-(3-piperidiny!)-2-pyridinyljphenol hydrochloride was prepared.
Molecular weight: 411.94
Mass spectrometry: 376 (M + H)"
In vitro activity grade: A

15 Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 1.67 — 1.74 ( 2H, m), 1.89 — 1.99 (2H, m), 2.88 —
2.93 (1H, m), 3.14 — 3.24 (4H, m), 6.32 (1H, s), 6.91 (1H, d, J =2.2 Hz), 6.92 - 7.01
(2H, m), 7.24 — 7.32 (3H, m), 7.34 — 7.40 (6H, m), 7.42 — 7.44 (1H, m), 7.75 (1H, d,
J=17.9 Hz).

20
Example 15-3




0 OHOO NNH2 N NH2 WO 02/ 24679 PCT/ EPO1/ 10405 -156 To a stirred
solution of tert-butyl 3-[2-am no-6-[2-(benzyl oxy)phenyl]-3-(1-

hydr oxyet Wy g2r24670yri di nyl ] -1 - pi peri di necar boxyl ate (0. 100 pg1/18R01/28405m0I )
obtained in the step (1) of Exanple 15-1 in dichrol onmethane (1 nL) was
added M102 (0.350 5 g, 3.971 mml). Thelppxture was stirred at room
tenperature for 2 hrs. The mxture was filtered on Celite(r) and
concentrated under reduced pressure to give tert-butyl 3-

{3-acetyl - 2- am no- 6-[ 2- (benzyl oxy) phenyl ] - 4-pyri di nyl } - 1- pi peri di ne
carboxylate. tert-butyl 3 -

{3-acetyl - 2- @1 ao-sfire@- colatiay | oRY japHanyll ]3-FR-ayinods- [W(Benz;iloﬁy)pbmyql-m@ 10

car boxyl at e Iglo 090 g, 0 169 nmol ). was then treated in simlar manner as

that of the ms!wﬂrleplpeqquqa@%@ted(%l%g, %8? yanel) optageds r om

et hyl al coho t

5 1% acetyl - kﬂ‘é’ S%V@ ebEkaP ¥ in ptpolpmethang (L ) yas added MnOy 0350

car boxy$ at e as3.971pah])y efHeanmixhiat iwds stﬁ@e@a’lt%@n tothpdratu?e’ fo¥R 1@s. Thd\iixGid H o
HON N NHZ NHZ 15 Then tert-buty

3-[ 3- acet yl - WanHitersd @n(@lmdﬂ&gﬂ@ﬁ@ﬁg@t%@%@ﬂ?%@@@r@pﬁ%ﬁw tertriautyl 3-

of the step (U it o BRIl APl ARk AR ShiBEhhe BRIREIES | T 1,
filtration, washed 20 vvlth acetonltrll and dried under reduced pressure to

gi ve 1-[2-am no- 6- (2
phenyl ) - 4- ( 3tegriyérli di MI’Sjacgtybgﬁmmﬁ[?éb%leﬁ@phwlbémﬂmls 1-ppegdipeg,

yi el d % Q 25 In
Vitro S0t vi FEbEERE0 U5 B grnhucRRdifgn SREGES Y HbHS molfter ol e b he
step (2) of Example 1-1. The residue was recrystallized from ethyl alcohol to give
tert-butyl 3-[3-acetyl-2-amino-6-(2-hydroxyphenyl)-4-pyridinyl]-1-piperidine-
carboxylate as a pale yellow solid. (0.019 g, yield 27 %)

Jo'l\ J<
CIH
N 0 NH
————— —
l SN SNH
oY
N NH, 2

15

Then tert-butyl 3-[3-acetyl-2-amino-6-(2-hydroxyphenyl)-4-pyridinyl]-1-piperidine-
carboxylate (0.020 g, 0.044 mmol) was treated in a similar manner as that of the step
(3) of Example 1-1. The resulting precipitate was collected by filtration, washed
20 with acetonitril, and dried under reduced pressure to give 1-[2-amino-6-(2-hydroxy-
phenyl)-4-(3-piperidinyl)-3-pyridinyl]ethanone hydrochloride. (0.014 g, yield 89%)

Molecular weight: 347.85

Mass spectrometry: 312 (M + H)*
25 In vitro activity grade: A

Cellular activity grade: (A549)-A



WO 02/ 24679 PCT/ EPO1/ 10405 -157 1H NMR (500 MHz, DMSO): 1.17 - 1.87 (4H,
m, 2.92 - 2.98 (1H, m, 2.56 (3H, s), 3.00 - 3.29 (44 m, 6.98 - 6.91
(4H M, Wo3dM, dd, J = 7.3, 7.9 Hz), 7.37 (1H, s), 8.ptdspbitiods J =
7.6 Hz), 13.73 (IH, br s). 5 Exanple 16-1 NONt'gG< OHOH NNH N Br
To a solution of copper (Il) brom de (0.182-g, 3.692 nmol) in acetonitrile
(10 m.) 10 was added tert-butyl nitrate (0.550 nL, 4.614 nmol). The
m xture was stirred at 65 C for 15 min. A solution of tert-butyl
3-{2-am no- 61 %;MF Sy - -

fornyl - 4- pyr |Ig nyl }- ﬂNBﬁé” di 920%%%0)% 8I7e§#1él ml’.zs%z g,2'938. %I;Iémrgh%ls? ,(3}\1/\’/r$?’ch was
obt ai ned in BJ@Q—&ZQ)({EB)m);S Bxabipl é4H,3n)L7 3|0r(1Hg:édl,drFi= 73, 7.9 HAO7.AL{1Hyas3, added
to the mxt rr {6 foqr 3 hrs. After cooled to room

t enper at ur e, t7§é1§5&]r7ea '@il%a’ ﬂ%?@t arlgb%%s diluted with water and extracted
with ethyl acetate. The organic phase was dried over sodiumsulfate,
filtered and concentrated under reduced pressure. The resulting residue
was purbfi edEkgmglellibela gel col unm chr omat ography (hexane / ethyl acetate =
4/1 - 2/1 - 1/1) to give tert-butyl 3-{6-[2-(benzyl -

oxy) phenyl ] - 2- brono- 3-fornyl - 4- pyri di nyl } - 1- pi peri di necar boxyl ate as a

white solid 20 (0.260 @, yield; 15%9. N'k )~0 o/NvO OOHNN Br WO
02/ 24679 PCT/ ER01/ 10 05 To a stirr sol tert-butyl
3-{6-[2-(ben xy)[ph ylc]’ 2-bronp-3-fo -4

pyridinyl}-1- eri epar boxyl ate (0.1 Hmol) in 1, 4-dioxane (1

nm.) was

To a solution of copper (II) bromide (0.82 g, 3.692 mmol) in acetonitrile (10 mL)
10 was added tert-butyl nitrate (0.550 mL, 4.614 mmol). The mixture was stirred at
65 °C for 15 min. A solution of tert-butyl 3-{2-amino-6-[2-(benzyloxy)phenyl]-3-
formyl-4-pyridinyl}-1-piperidinecarboxylate (1.50 g, 3.076 mmol), which was
obtained in the step (2) of Example 13-1, in acetonitrile (10 mL) was added to the
mixture, and stirred at 65 °C for 3 hrs. After cooled to room temperature, the
15 reaction mixture was diluted with water and extracted with ethyl acetate. The
organic phase was dried over sodium sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography
(hexane / ethyl acetate = 4/1 — 2/1 — 1/1) to give tert-butyl 3-{6-[2-(benzyl-
oxy)phenyl]-2-bromo-3-formyl-4-pyridinyl}-1-piperidinecarboxylate as a white solid
20 (0.260 g, yield; 15%).




added hydrazi ne nonohydrate (0.5 nL). The reaction m xture was stirred at
90 C 5 for 15 hrs. After cooled to roomtenperature, the reaction was
guenched wigd/Medoer and extracted with ethyl acetate. The@rgaimeophase
was dried over sodiumsulfate, filtered and concentrated under reduced
pressure. The residue was recrystallized58fromdiethyl ether to give
tert-butyl 3-{6-[2-(benzyl oxy)phenyl]-1H pyrazol o[ 3, 4-

b] pyri di n-4-yl }-1-pi peridi necarboxylate as a white solid (0.030 g, 23%.
Then tert 10 butyl

3-{6-[ 2-(benzyl oxy) phenyl ] -1 H pyrazol o[ 3, 4-b] pyri di n-4-yl }-1-pi peridi ne-
car boxyl at e Taa dtiredt siution of m’rtlcﬁdtyirB I{rﬁfmejenaﬂoxjn)phergﬂ]-ﬂbmm Bon2yl-4of
Exanple 1-1 an enthes e11

A E nor owwdsnx}F i HpOSAineEABIOsy WSO & D7 AT 1 DAhGHns (LFSRTES: | de.
NH HO N\ ool @A B gulla?er (OB 2R e ARG REF R 3y 2695 (M

+ H+ Invitro agtlwty gra ar activity grade

1H NVR §500 fai25 hBNB@ftdﬁ;tooléd @hoem&eﬁﬁerétﬂ‘b t]lﬁreaﬁmﬁVWﬂs Qudiiﬁhe{dZ\Hm Mater7. 35 -
7.87 (1H, n), 7.87 (1H, B. 1 (i (1H, s). 8.96
(1H, br s), ang exgracted; wigh e%ly a@@tﬁxﬁ%%w pbama%dﬂﬁ pYitesogiun pEfale.ar t i ng

conpound 1G 7

PCT/ EPO1/ 104 ﬁ%&e@%ﬁg Cé’ilgeﬂ@%@ed Hﬂe} t e?? Uty gy%%éé\?g'?%{ee % Pegngtalhzegl 275
mol ), and afromndiethy]l atdet ab egi¢d t&OButgl 39b- [QJ(Bermyﬂxbby)phtnyﬂ]d}hpﬁa:(ome_) was
stirred at 90 C vergd}ght After coiz)l ed to_room.tenperature, the reaction

m xture was RiPyidigd-¥iir hriperginecarhaxylate ay &G@l‘tﬁﬁ?hdfg%%é, A3%0-ulBemiest-added
chl oragg| (1blﬁ917 9, 3—?6 %2%bm&y)pﬁ%l]s-iI’I—pSrFaQoﬂ)t[3,4-b]pyndm-4-yl}-1-p1per1d1ne-

carboxylate was treated in a similar manner as that of the step (2) of Example 1-1 and
then the step (3) of Example 1-1 to obtain 2-(4-Piperidin-3-yl-1H-
pyrazolo[3,4-b]pyridin-6-yl)-phenol hydrochloride.

NH HC

A/
IZ\ y/

15 OH

Molecular weight: 330.82
Mass spectrometry: 295 (M + H)"
In vitro activity grade: B

20 Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 1.91 — 2.05 (4H, m), 6.97 — 7.00 (2H, m), 7.35 —
7.87 (1H, m), 7.87 (14, s), 8.16 (1H, d, J = 7.3 Hz), 8.42 (1H, s), 8.96 (1H, br s),
9.26 (1H, brs).

25 Example 17-1

(1) A mixture of the starting compound 1G (10.00 g, 30.638 mmol), 2B (13.069 g,



5 roomtenperature. After 1.5 hrs, ascorbic acid (1.079 g, 6.128 mml) was
added to the mxture. After stirred for 1.5 hrs, the m xture was
partitiong@d @Reuywen ethyl acetate and water. The organi ¢ pehag®iMemss washed
with brine, dried over MgSH, filtered, and then concentrated under
reduced pressure. The resulting residuelf@s purified by colum

chromat ography on Silica-gel (hexane | ethyl acetate = 2/1) to 10 give
tert-butyl

2-amno-4-[1 t o [ el y

et hoxy) -6 [ e oo e B hoecall eI e a2, pndig ) G Bl

(4.9 g, 24%cehit(§.S0NE;-91.PE3 nﬁcﬂ) ﬁnlqhsxa(ﬁe(lli-[) i) whiHetirhed atW@o&mﬂg&t ( 2) To
a cool ed sol yt,i on f tert-but no-4-[1-(tert-b tox car bonyl) - 3-

pi peri di nyl ] 4§t ¢o9! e(dc’g?crpelartslﬁ ?rﬁ@fqa aCéLOfl(@XWé? Wax ¢ Wﬁkﬁt@}ﬂ&ﬁ@hﬁ?l}

ni coti nate t f

dropwi se Vi téi de(r) FF? i}%ﬁ%_ E%\N (lsarlad&aeﬁ dg?%%lﬂ[ Qt%@%’héaﬁ% gjﬁ?e)m@?l ?tg?e?gatwas
conti nugd at roddnCiefnperdtuter . ARG IAﬁthsr asgombicivdd (h97% g} 61128 etnel)was ddddiH4Cl

solution, saturated aqgueous ssium sodiumtartrate was_ added to the
m xture, the etlﬂ’é‘“ﬁthgﬁ \?\5&2 F i@f%ltﬁ%%ﬁ%‘ﬁlwaswltWﬁ@@Fﬁv%set Yl

extracted w :Sc'é(f?é bl A&t otk o Bgﬂéé@r \ﬁﬁﬁ] bRk ecfj&'ie?%g

MpSH4, filtere and concentra pressure

25 Eﬁ gm no- ﬁlter{e&,) z(nlzl.'lyﬂienp:gnmnhmeﬂ humdgn) reﬂtécﬁe(délprﬁﬁé)ﬂ’mxlsrhte rresullmthirfgxgr?]si]dhe st} d-?
r oxynet ridin peri di necar boxyl at e ich was used for

Che next  SUBEARA oGO STROPLREPRY GR SR £ (SeRae |\l doclaieandlD) fowd

02/ 24618 PCTé#g’QQI{ %96@% arhthB%- ﬁ Mﬁo%&bﬁn&l)g:blgeﬁdlhﬁ]—&{Mclopro&)yf- N HJ

methoxy)-6-[(4-methoxybenzyl)oxylphenyl}nicotinate as a pale brown form (4.9 g,
24 %)

15
(2) To a cooled solution of tert-butyl 2-amino-4-[1-(tert-butoxycarbonyl)-3-
piperidinyl]-6-{2-(cyclopropylmethoxy)-6-[ (4-methoxybenzyl)oxy]phenyl}nicotinate
(4.9 g, 7.426 mmol) in tetrahydrofuran (60 mL) was added dropwise Vitride®
(10mL) under an argon atmosphere. The stirring was continued at 0 °C for 1 hr.

20 After quenched by saturated aqueous NH4Cl1 solution, saturated aqueous potassium
sodium tartrate was added to the mixture, then the mixture was stirred vigorously.
The mixture was extracted with ethyl acetate, washed with water and brine, dried
over MgSO,, filtered, and concentrated under reduced pressure to give tert-butyl 3-
[2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-3-

25 (hydroxymethyl)-4-pyridinyl]-1-piperidinecarboxylate, which was used for the next
step without further purification (4.38 g, yield; quant.).



OO0/ Ol / O(3) To a stirred solution of tert-butyl 3-[2-am no-6-
{2-(cycl opropyl net hoxy)-6- 5

[ (4- met howyhemdyle) oxy] phenyl } - 3- (hydr oxynet hyl ) - 4- pyri di nyWdrBpophieesi di ne-
carboxylate (0.501 g, 0.850 mml) in 1, 4-di oxane was added 37 %

f ormal dehyde solution (5.000 nL) and 1MN@HCl (5.000 nlL). The m xture was
stirred at room tenperature for 2 hrs. The reaction m xture was extracted
with ethyl acetate and water. The separated organi c phase was washed with
brine, dried over Na2SO4, 10 filtered and concentrated under reduced
pressure. The resulting residue was purified by columm chromatography on
silica gel (ethyl acet ethxane =3/2) to glve01 -_di net hyl et hyl

(tert-butyl) opropyl nmet hyl ) 4- (et hyl oxy) -
phenyl ] net hy ph ny 4- di hydrg 2H-[pyr]i do [2,3-d] [ 1, 3]oxazin-5-yl}

-1 piperidinetarboxyl ate as a colorleps foam (0.319 g, yield; 62%. 15
101l NAO- NH-HC / ONHO IO
-161 (4) To a gtirjred so?utlon_m‘_,
1,1-dimethyle teftNButyl )-3-{7-[2
propyl met hyl) 6- ({[4- (et hyl oxy)p G]m&*tHyI}

oxy) phenyl ] -1, 4- dl%ydr 0- 2H
pyrido[2,3-d][1,3]0 ANn-5-yl }-1-piperidineg aoxylate (0.050 g, 0.083
mml) in 1, 4-D oxa -added 4N HCO in 1| axane (2.000 nL). The

m xture was stirred 5 at roomtenperature for G%rs The reaction m xture
was concentrated under reduced pressure. The resulting residue was washed
with acetonitrile to give 3-(cyclo-

(3) To a stirred solution of tert-butyl 3-[2-amino-6-{2-(cyclopropylmethoxy)-6-

02/ 24679 PCT/ EPO1/ 10405

5 [(4-methoxybenzyl)oxy]phenyl}-3-(hydroxymethyl)-4-pyridinyl]-1-piperidine-
carboxylate (0.501 g, 0.850 mmol) in 1,4-dioxane was added 37 % formaldehyde
solution (5.000 mL) and IN HCI (5.000 mL). The mixture was stirred at room
temperature for 2 hrs. The reaction mixture was extracted with ethyl acetate and
water. The separated organic phase was washed with brine, dried over Na;SOs,

10 filtered and concentrated under reduced pressure. The resulting residue was purified
by column chromatography on silica gel (ethyl acetate/hexane =3/2) to give 1,1-
dimethylethyl (tert-butyl) -3-{7-[2-[(cyclopropylmethyl)oxy]-6-({[4-(methyloxy)-
phenyllmethyl}oxy)phenyl]-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-5-y1}~1-
piperidinecarboxylate as a colorless foam (0.319 g, yield; 62%).

15




propyl met hoxy) - 2-[ 5- ( 3- pi peri di nyl) -1, 4-di hydr o- 2H pyri do[ 2, 3-d]

[ 1, 3] oxazi n-7-yl]- phenol hydrochloride as a colorless solid (0.033 g,

yi el d; 95%0 02bQ¢WDI ecul ar wei ght: 417.94 Mass spectronet rypcra@di Moz 1 T) +
In vitro activity grade: A Cellular activity grade: (A549)-A 1H NWMR (500
MHz, DMSO-d6): 0.30 (2H, br s), 0.51 (2l br s), 1.17 (1H, nm, 1.84 15
(4H, m, 2.86 (1H, m, 4.91 (2H, br), 5.01 (2H, br) 6.58 (1H, d, J =7.9

Hz), 6.64 (1H, br), 7.16 (1H br), 7.26 (1H t, J = 7.9 Hz), 8.30 (1H,
br), 9.14 a9. 13 _NAO-
NAD- T 00" T0HT8 NN ottt oft 21 Riteliy iy lfoFRRGR 3. (12 A (el

[ (4 ot hioxy beny lm%“’“myﬁﬁ*“é’(?e?m"’d? ”“hmn%”‘“‘“""}@"y’p?e‘é".‘]nl L oy per di ne
25 calr boxy%/diyélz%l’@ 1p33 yB%WBI‘ i;lﬂﬁl}?i 4 %ﬁg‘é‘yéﬁ?a&ig@ gn%td% §\e%‘§ ) @) of
EXx 17- 2 dq?u,
te??ghgdrofufar]ﬁ%w% \9&% 3%%%%%??&0?@8%@ ﬁl under ar‘S‘S‘%

at mosplfer e viisoardedpetatmps\fos & lre Ehesohdtionanixtfre twas pbnegaaied @hdeT8dged 4. 239

mmol) in tetrahydrofuran (.00 . The m xture was allowed o warmto
r oom t enper IETEHLE. arlde; Frsulting rrF§1€)1Rf Yeag washed gy aF‘éme@ﬂﬁr@ g’ﬂFt%ﬁcyﬁlPenc hed

g?/g\gﬁ}[ gr bhatsﬂe}sﬁkg?é@%‘g%%@g (ﬁlﬁ eﬁgﬁlslﬁ iMgrl edJ] ﬂ@g?&d]d@&? er ed %J
concent r at edphgnoldiydrarhiloriit as preekslesssolid (@082 g1yitldng5%ksi due was purified by
col um chr omat ogr aphy on Silica- gel

10 Molecular weight: 417.94
Mass spectrometry: 382 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO-d6): 0.30 (2H, br s), 0.51 (2H, br s), 1.17 (1H, m), 1.84
15 (4H, m), 2.86 (1H, m), 4.91 (2H, br), 5.01 (2H, br), 6.58 (1H, d, J = 7.9 Hz), 6.64
(1H, br), 7.16 (1H, br), 7.26 (1H, t, J = 7.9 Hz), 8.30 (1H, br), 9.14 (1H, br), 9.29
(1H, br), 13.95 (1H, br).

Example 18-1
20

To a cooled (0 °C) solution of tert-butyl 3-[2-amino-6-{2-(cyclopropylmethoxy)-6-
[(4-methoxybenzyl)oxy]phenyl}-3-(hydroxymethyl)-4-pyridinyl}-1-piperidine-

25 carboxylate (5.0 g, 8.478 mmol), which was obtained in the step (2) of Example 17-
1, and diisopropylethyl amine (4.12 mL, 25.435 mmol) in tetrahydrofuran (200 mL)



(hexane / ethyl acetate = 1/1) to give tert-butyl

3-(7-{2-(cycl opropyl net hoxy) - 6-[ ( 4-

et hoxybewayd2)2asw] phenyl } - 2- oxo- |, 4- di hydr o- 2H-pyri do[ 2, 3-sdir/EP01/10405

[ 1, 3] oxazi n-5-yl)- 1-piperidinecarboxylate as a white form (3.2 g, vyield,
61%9. 10 0 NONHHC OI OOONHO Nig#=O ON To a solution of
tert-butyl 3-(7-{2-(cycl opropyl net hoxy)-6-[ (4-nmet hoxybenzyl) -

oxy] phenyl } - 2- oxo- 1, 4- di hydr o- 2H pyri do[ 2, 3-d] [

(15 ) wao iish e REPHEAGALaRE KRS & Sofign of iapfbelHE 0 28 41 012N
stirring was4.23iimolydn ftettahgdidfigan AfG0emll) heTleomyanie wibsllswabietahy to

evaporation, the resulting solid was triturated with acetonitril,

col | ected byropm tepperagie, anddhe siriag was contiued &3 hus) Afterrqnenghndiby wetst,dr i ed
under redu X

7-[2-(cycl o(p:)trﬁgpr;n/] %i?ﬁ”g% %)&B&F]yd‘ﬁvg?(yep eln%fzfstja:[qs- ( ? eﬁparated organic phase was

pi peri & nyl )wdshéd divitly brine 2 iy ovelo MES®,dIfllttred] @M@ Zdonceht@fed iydte aethoedi de as
a white solid (0.865 g, yield; 62%. Ml ecul ar weight: 431.92 Mass

spect r onet r ypressuee. (e xeaq}tmg residyerwas puridicd dyicplumn ghramatogrepbyion filiea-gdt i vi ty

de: (A54 o dé
356" 0 57 (afmEp lrg <L T ke 1B 3450 fopmiigantie) 6RO, 90
(5 428 ?)lH 2d&ﬁ3ﬂ192yt%zfl§é}ty]pﬁenyl$~213xo-l ,3- By drSPH-pYridof2, 3’-‘21][1 330)&&11{ gls‘l) n) g 2
Hz), 7.17 (1Hp1n3ndme&arhowl4q2ysawgwfqrm{wsg w@dmj%ﬂH br) G (1H br).
10.96 {H 5 s). Exanple 18-2

NH HC!
= | 0
H
OH

To a solution of tert-butyl 3-(7-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)-
oxy]phenyl}-2-oxo-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-5-yl)-1-piperidine-

15 carboxylate (2.0 g, 3.248 mmol) in dioxane (15 mL) was added 4N HCl in dioxane
(30 mL) at room temperature. The stirring was continued for 3 hrs. After the solvent
was removed by evaporation, the resulting solid was triturated with acetonitril,
collected by filtration, and washed with acetonitrile. The solid was dried under
reduced pressure to give 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-

20 piperidinyl)-1,4-dihydro-2H-pyrido[2,3-d][ 1,3 ]oxazin-2-one hydrochloride as a white
solid (0.865 g, yield; 62%).

Molecular weight: 431.92

Mass spectrometry: 396 (M + H)"
25 In vitro activity grade: A

Cellular activity grade: (A549)-A



NIkOI<N'< OHOHOHO NNH NH10 To a cold (0 C) solution of
tert-butyl 3-[2-am no-3-(hydroxynethyl)-6-(2-

hydr oxyphemyd2)2aéropyri di nyl ] - 1- pi peri di necar boxyl ate (0. 29%cayEm1/{¢hosmol ),
which was obtained in the step (1) of Exanple 11-1 in THE (3.00 nlL)
including triethylamne (0.226 g, 2.23163ml) was added tri phosgene (0.221
g, 0.74 mmol ). After 30 mn, the mxture was allowed to warmto room
tenperature and the stirring 15 was continued for 1 hr. The reaction was
quenched wi t {1 R NahK4S8).a&0 i_Of; t t e i _

acet at e. Thet%r ganﬂgggme’ was \/\%@hggkwi ?'87%gghgrg’uggﬁlme%gx\g%@’uﬁ’%#o wat er,
and brine suts8egsHyml),yl.72hd.9%r(@Hni), hR6sL.9mEOHmyd.170vB837NBH S, 3.79 -t er ed

pur i 5 0d by SEEARH 501 5T din ERAtG aph g Hbn P g SaAdH 7 3:2) 1o

give 20 tert I =

3-[7-(2- hydr%’?yp ’e7n'31/ )(1-}5}’0{(0-8 fliz)a?ﬁ%%%’%ﬁ%%%&’[‘)zg §70(]1H[ b?’, l3(]%6><$;1121-|I’n 5-
yl]1-1-f perig)i necarboxyl ate as a pale yellow solid. (46.2 ng, yield;, 14.6%
WD 02/ 24679 PCT/ EP01/ 10405 -164- 0O NN~ ONH HC OHI OOH1 \ O NHO\ N
H~O To a solution of tert-butyl

3-[7-(2-hydr l» - 2- oxo0- 1, 4- di hydr o- 2H pyri do-

[2,3-d][1, 3]§§%’§¢1§ﬁ§_2y| ] - 1- pi peridi necarboxylate (45 ng, 0.11 mmol) in
1,4-dioxane 5 (1.0 nL) wasQadded 4N HC in 1, 4-di oxie (2.0 m.). The

m xture was stirred for 'juu\ ting solid was
collected by filtration, shed with 1, 4-dioxane, &nd dried under reduced
pressure to give 7-(2-h oxyphenyl ) - 5-( 3-
pi peridinyl)-1, 4-di hydr rido[ 2, 3- [1,3|J'ox
a white solid. (2% H: 609 10 ?

}Pne hydr ochl ori de as

Ao

I=

10 To a cold (0 °C) solution of tert-butyl 3-[2-amino-3-(hydroxymethyl)-6-(2-
hydroxyphenyl)-4-pyridinyl]-1-piperidinecarboxylate (0.297 g, 0.74 mmol), which
was obtained in the step (1) of Example 11-1 in THF (3.00 mL) including
triethylamine (0.226 g, 2.23 mmol) was added triphosgene (0.221 g, 0.74 mmol).
After 30 min, the mixture was allowed to warm to room temperature and the stirring

15 was continued for 1 hr. The reaction was quenched with an aqueous NaHCO;
solution, and extracted with ethyl acetate. The organic phase was washed with
aqueous NHCl solution, water, and brine successively. The organic phase was dried
over NaySQy, filtered and concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (hexane/ethyl acetate, 3:2) to give

20 tert-butyl 3-[7-(2-hydroxyphenyl)-2-oxo-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-5-
yl]-1-piperidinecarboxylate as a pale yellow solid. (46.2 mg, yield; 14.6%)



Mol ecul ar wei ght: 361.83 Mass spectronetry: 326 (M+ H+ In vitro activity
grade: A Cellular activity grade: (A549)-A /Jurkat-B 15 'H NVR (500 IHz,
DNSO- d6) : wb 3346791. 96 (5H, m), 2.86 - 2.93 (1H, m, 3.13 -pcvED1A&5 M,
5.46 - 5.55 (2H, m, 6.91 - 6.94 (2H, m, 7.30 - 7.33 (1H m, 7.77 (1H,
s), 8.03 - 8.04 (1H, m, 11.15 (1H, s)-16#8-46 (1H, br s). Exanple 18-3 20
NHHC OHO \ f NOHW 02/24679 PCT/ EPO1/ 10405 -165 Wth the use of
tert-butyl 3-[2-am no-3-(1-hydroxyethyl)-6-(2-hydroxyphenyl)-4-
pyridinyl]-1-piperidinecarhbmxylate, which was obtained in the step (2) of
Exanmple 15-1,

- Qichydr o- benzo[ d] [ 1, 3] -

ide was prepared in a stNwlar manner as that of
Exanple 5 18-2. Mol eculjar weight: 37%-86 Mass gpectronetry: 340 (M+ H)}
In vitro activity gHadg" B T® Cel | ul ar actiwit : (A549)-B ' H NWR (500
MHz, DMSO-d6): 1.52.- A, &i@b m, 1.80 -2.04 £5 , 2.91 - 2.95 (1H,
m, 3.13 - 3.21 ([ 483 - 92w 6.95 (3H m, 7.32
(1H, dd, J = 7.9, ), 8.04 (1H, d, 7.6 Hz), 11.2 (1H, s), 12.44
(1H, br s). 15 Exanple 18-4/18-5 OO+t H+ O+ AcONHM N ~1 Y CN

5.85 (1H, 6N

To a solution of tert-butyl 3-[7-(2-hydroxyphenyl)-2-oxo-1,4-dihydro-2H-pyrido-
[2,3~d][1,3]oxazin-5-yl}-1-piperidinecarboxylate (45 mg, 0.11 mmol) in 1,4-dioxane
5 (1.0 mL) was added 4N HCl in 1,4-dioxane (2.0 mL). The mixture was stirred for 1

hr at room temperature. The resulting solid was collected by filtration, washed with
1,4-dioxane, and dried under reduced pressure to give 7-(2-hydroxyphenyl)-5-(3-
piperidinyl)-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-2-one hydrochloride as a white
solid. (22.8 mg, yield; 60%)

10
Molecular weight: 361.83
Mass spectrometry: 326 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A /Jurkat-B

15 'H-NMR (500 MHz, DNSO-d6): 1.80 — 1.96 (5H, m), 2.86 — 2.93 (1H, m), 3.13 -
3.26 (3H, m), 5.46 — 5.55 (2H, m), 6.91 - 6.94 (2H, m), 7.30 — 7.33 (1H, m), 7.77
(1H, s), 8.03 — 8.04 (1H, m), 11.15 (1H, s), 12.46 (1H, br s).

Example 18-3
20
NH HCI
OH = (o]
| - PY



00 I 0 CCXN Q< NHZ A mxture of the starting conpound 1A (3.000 g,
13.258 mmol ), N-tert-butoxy- 20 carbonyl - phenyl al ani nal (3.305 g, 13.258
nmol ), tewo-degl9 cyanoacetate (1.872 g, 13.258 mmol), arreairemi@ost at e
(3.066 g, 39.774 mmol ) and 1, 2-di met hoxyet hane (5.0 nlL) was heated at
reflux for 6 hrs. After cooled to roonri@hperature, the mixture was
extracted with ethyl acetate and saturated NaHCO3 sol ution. The WO 02/24679
PCT/ EPO1/ 10405 -166 separated organi c phase was washed with water and
brine succeswithethé, ust o€der@betyl INERattho-3-(1- dﬁtr@i&eﬂﬁﬂ)-&(%@&ﬁo&?ﬁl%ﬁﬁl)mer
reduced pressure. The residue was triturated wth diisopropyl ether to

gi ve tert - bupyidipdhhipiperigifeparborenatyl whichprasnghtpingd fn the step (2) of Example

[ (tert-butox rb 1 N0] 3.2~ nyl.et,hyl} ... .

L G hydr obatpy i - BeRS b Sr eR  eboridip 3y sy ibydro Dol B
1690 . | THY Qabin®bhOBy@lchiOAdO Vs progdhld (s sl Rarkier s AT BRarfle
tert-butyl 2-am no-6-[2-(benzyl oxy)phenyl]-4-{1-[(tert-butoxy- 10

car bonyl ) am HeR- 2- phenyl et hyl } - 1, 4- di hydr o- 3- pyri di necar boxyl ate (1.200 g,
2.007 mmol) in nethylene chloride (20.0 nL) at roomtenperature was added
chloranil (0.543 g, 2.208 mml), and the stirring was continued for 1 hr.
The m xture N@fecufat WeRh@378/8¢ the filtrate was concentrated under reduced
pressure. The residue was extracted with ethyl acetate and 10% aqueous
NaHCO3 sol utMess spFeitomeinasal @ +18) or gani ¢ phase was washed with water and
brine succe iveIX .d{yi ed oyer Na2SO4, filtered and concentrated under
reduced pre Vr‘%‘.) élthvé cﬁr?ﬂfe product was crystallized fromethanol to give
tert-bytyl 2eamlfdQcvityslaenAshoxg) phenyl ] -4-{1-[(tert-but oxy-

car bonyl ) am ]no] - 2- phenylet hyl }ni'‘cotinate as a pale yellow solid (0.972 g,
yi el d; H-NMR (500 MHz, DMSO-d6): 1.52 — 1.53 (3H, m), 1.80 — 2.04 (5H, m), 2.91 —

2.95 (1H, m), 3.13 - 3.21 (3H, m), 5.83 — 5.85 (1H, m), 6.92 — 6.95 (3H, m), 7.32
(1H, dd, T = 7.9, 7.3 Hz), 8.04 (1H, d, J = 7.6 Hz), 11.2 (1H, 5), 12.44 (1H, br 5).

15 Example 18-4/18-5

(P + \I/ + i J< + ACONH4
o o o\g/n/ &U\ o
| | o

A mixture of the starting compound 1A (3.000 g, 13.258 mmol), N-tert-butoxy-
20 carbonyl-phenylalaninal (3.305 g, 13.258 mmol), tert-butyl cyanoacetate (1.872 g,
13.258 mmol), ammonium acetate (3.066 g, 39.774 mmol) and 1,2-dimethoxyethane
(5.0 mL) was heated at reflux for 6 hrs. After cooled to room temperature, the
mixture was extracted with ethyl acetate and saturated NaHCOs; solution. The
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To a cold (0 ©C solution of tert-butyl

2- am no- 6wlon(enzyl oxy) phenyl ] -4-{1-[(tert- PCT/EP01/10405

but oxycar bonyl ) am no] - 2- phenyl et hyl } ni cotinate (0.100 g, 0.198 mml) in THE
(1.50 nL) was added dropwi se Vitride(r}1é®-500 nL), and the stirring was
continued for 2 hrs. The m xture was quenched at 0 C with saturated
aqueous NHAC solution, 5 and extracted with ethyl acetate. The separated
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pyri di iyl } - 2ygilesnsdlidt(h2Bt gy yiakinl 626).0. 040 g, 0.092 mmol) in ethanol (1.0 nl)
was added NaBH4 (0.010 g, 0.26 mmol ), and the stirring was continued for 3

hrs. The mxture was extracted with ethyl acetate and saturated aqueous
anmoni um chl oride sol uti The separated organi ¢ phase was washed with

wat er and brine sycces§ively, dried over Na2S red and concentrat ed
under reduced pr eé:lj(vfr e. 20 The crude product vag A allized from et hanol
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To a solution of tert-butyl 2-amino-6-[2-(benzyloxy)phenyl]-4-{1-[(tert-butoxy-
10 carbonyl)amino]-2-phenylethyl} -1,4-dihydro-3-pyridinecarboxylate (1.200 g, 2.007
mmol) in methylene chloride (20.0 mL) at room temperature was added chloranil

(0.543 g, 2.208 mmol), and the stirring was continued for 1 hr. The mixture was

nyl et hyl carbamat e as
/ EPO1/ 10405

filtered and the filtrate was concentrated under reduced pressure. The residue was
extracted with ethyl acetate and 10% aqueous NaHCO; solution. The separated

15 organic phase was washed with water and brine successively, dried over Na,SOs,
filtered and concentrated under reduced pressure. The crude product was crystallized
from ethanol to give tert-butyl 2-amino-6-[2-(benzyloxy)phenyl]-4- {1-[(tert-butoxy-
carbonyl)amino]-2-phenylethyl}nicotinate as a pale yellow solid (0.972 g, yield;
84%).

20




O YNO/N S50HNNH/ I NHO2 To a cold (0 C solution of tert-butyl

1-[ 2-am no- 6-[ 2- (benzyl oxy) phenyl ] - 3-

(hydr oxyrmaiggslaieA- pyri di nyl ] - 2- phenyl et hyl car bamat e (0. 21G@yEid1466s nmol )
in5 THE (3.0 nL) including triethylam ne (0.167 nL, 1.199 mmol) was added
dropwi se a solution of triphosgene (0-08B-g, 0.200 mmol ) in THE (1.0 nL).
After stirred at O Cfor 45 mn, the mxture was allowed to warmto room
tenperature, and the stirring was continued for 30 mn. The reaction

m xt ure was I YeRLER nSAs _NaHCO3
sol ution. Thgg(raecggd fq n(((f‘:;b %lﬁﬁ?%ﬁt\?\gs%u 0 extr g-(c:ét E«-:Qfd(tb\?vl t’h @%ﬁggﬂﬁg and
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Na2SO™4, filtered and co rat ed undeg reduce ssure., The cruyde
product was éu? F&gd"%f g‘?ﬁf WS eogé) a§ Iﬂi“i:ét“?j‘ég WageRaedet hy|
?C{e;at (23 ( tz)éanzyl oxy) p%%ﬁlil/}%[e tnglle&chgd 3t?] gwﬂhzﬂturated aqueous NH,Cl1 solution,
pyrido[2, 3- dh[cﬂsx&]aooedmméihwIa}:et&tepﬂheyé;ﬁtdngd ergiaphise vt washed with &sateroi |

(0.170 g, aSqf/ eld; 779 .. Then_ in a sinmlar manner as that of the step (2)
of Exanpl e 13nd baige susgessively, dgsd gver MapSky fltered and eppcepfrpipd under reduced

1-{7-[2-(ben )

[2,3-d][1, 3] gs%i%/n @Hg?fddlz‘ p%%enyl e?i’uﬂcar ggma V\glifm?{r&ggaggy K3 Slhca gel

5- (1- Am no- 2(1¥fane: ethyl acetate, 1: 1) to give tert-butyl -1-{2-amino-6-[2- (benzyloxy)phenyl]

phenyl - et hyl 7 (2- hydr oxy-phenyl ) -1 4-di hydro-pyrido[ 2, 3-d .

[ 1, 3] oxazi n- %ﬂae%@ﬁ grnheeve évgs ACePlerioss/ 9@46’]5944- go¥iclexanpl e
18-4/ 1855 CI&-IW HZN OH1 \ ON H--~O 5 Mol ecul ar wei ght: 397.86 Mass
%2 (M+ H+

spectronetry:

To a solution of tert-butyl 1-{2-amino-6-[2-(benzyloxy)phenyl]-3-formyl-4-

15 pyridinyl}-2-phenylethylcarbamate (0.040 g, 0.092 mmol) in ethanol (1.0 mL) was
added NaBH, (0.010 g, 0.26 mmol), and the stirring was continued for 3 hrs. The
mixture was extracted with ethyl acetate and saturated aqueous ammonium chloride
solution. The separated organic phase was washed with water and brine
successively, dried over Na,SOy, filtered and concentrated under reduced pressure.

20 The crude product was crystallized from ethanol to give tert-butyl 1-[2-amino-6-[2-
(benzyloxy)phenyl]-3-(hydroxymethyl)-4-pyridinyl]-2-phenylethylcarbamate as a
pale yellow solid (0.023 g, yield; 57%).



In vitro activity grade: A Cellular activity grade: (A549)-B 1H NWMR (500
MHz, DMSO-d6): 3.11 (1H, dd, J = 10.1, 12.9 Hz), 3.44 (1H, dd, J = 10

5.0, 12. 9H&)0 #2/24bf01H, d, J=14. 5Hz) , 4. 71- 4. 74(1H, m, 5. 35( 1H, d,ptx1E¥R0P/10408) . 6. 93
- 6.99 (2H m, 7.08 (2H, dd, J =1.9, 7.3 Hz), 7.23 - 7.28 (3H, m, 7.33 -
7.36 (1H m, 8.13 (1H, dd, J = 1.3, 7-968%&), 8.37 (1H, s), 8.98 (3H, br),
11.18 (1H, s), 12.32 (1H, br). 15 Exanple 18-6 0111, O NONO OOCHOO
N NHZ NH~-0OTo a cooled (0 C) solution of tert-butyl

2' -am no- 3' - (hydr oxynet -6'-{2-[(4- 20

met hoxybenzyl ) oxy] pheny , 6-di hydro- 3, 4' -bi pyridi
(25.0 ng, 0.05 ) ¥rch was obt ai ned in\\F/e
and triethylam neo(OnNQ2./nL, 0.14 nmol) in THR
solution of WO 02/24679| PCT/ EP01/10405 - 170
mmol) in THE ;137 dnestlrrlng
reaction m x ed to warmto
cooled to 0 Cand n YueNthed by an additid Sat fat®d aqueous NaHCO3
solution, extracteg®”w th ethyl acetate. The segérated organi c phase was 5
washed with brine, dried over MgSH, filtered and evaporated. The crude
product was purified by preparative silica gel TLC (10% acetone in

chl oroform to gi ters 5- (44=et.ho z h | }

2 oxo0- 1, 4- d?% y% §Fd2|§§ pycrj) ggﬁlran %I( fort- ét?tyi 14[2 nino-0. fﬁ e n%lylgxy)%ﬁe%yﬁr}y

d] [1, 3] oxazi fhy&rox eal:yﬁ- P-2(pHahylethiicdivarety RORYD ag e 0amoam#ylf &nsol i d.
(21.7 nm, y?rgld g]? %n t e ter¥ bz | and zet hoxg benzyl vve)re

renoved i n alHF 3.0 }r@ﬁh@rn%ethﬁmm (0.167emE; £492 mmel) I’E@érﬁéﬂ@ dropwise
a solution of triphosgene (0.059 g, 0.200 mmol) in THF (1.0 mL). After stirred at

(2H)-car boxyl at e
7 (2) of Exanple 11-4,

tlr i pl osgene (5.7 ng, 0.02
30 min. The
#r 3 urjg The reaction was

0 °C for 45 min, the mixture was allowed to warm to room temperature, and the
stirring was continued for 30 min. The reaction mixture was cooled at 0 °C, and then
quenched with saturated aqueous NaHCOj; solution. The resulting mixture was
10 extracted with ethyl acetate and water. The separated organic phase was washed with
brine, dried over Na,SOy, filtered and concentrated under reduced pressure. The
crude product was purified by column chromatography on silica gel (hexane: ethyl
acetate, 2: 1) to give tert-butyl 1-{7-[2-(benzyloxy)phenyl]-2-0x0-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxazin-5-yl}-2-phenylethylcarbamate as a colorless oil (0.170 g,
15 yield; 77%).

Then in a similar manner as that of the step (2) of Example 1-1 and the step (3) of
Example 1-1, tert-butyl 1-{7-[2-(benzyloxy)phenyl]-2-oxo-1,4-dihydro-2H-pyrido-
[2,3-d][1,3]oxazin-5-yl}-2-phenylethylcarbamate was treated to give 5-(1-Amino-2-

20 phenyl-ethyl)-7-(2-hydroxy-phenyl)-1,4-dihydro-pyrido[2,3-d][1,3]oxazin-2-one
hydrochloride.



NHCIH O \ 5N 15 Mol ecular weight: 3 5 9.82 Mass spectronmetry: 324 (M +
H+ In vitro activity grade: A Cellular activity grade: (A549)-A 20 'H NWR
(500 MHz, wif¥Heid): 2.63 - 2.65 (2H, m), 3.44 - 3.49 (2H, pOwEPb1@&0§2H, br
d J =19 Hz), 5.45 (2H, s), 6.04 (1H, s), 6.88 - 6.95 (2H m, 7.29 -
7.32 (1H, m, 7.63 (1H, s), 7.90 (1H -d69-J = 1.3, 7.9 Hz). Exanples 18-7
to 18-16 25 According to the simlar synthetic procedure of Exanples 18-1
to 18-6, conpounds shown in Table 5 were prepared. WO 02/ 24679

PCT/ EPO1/ 104 P _dabke 5 nol Ex. No Structure weight Mas s in vitro
A549 NMR 18-ggm@ﬁéé%§qggkno A A (500 MHz, DVsO-d6): 1.82 (4H, peak m,
3.02 (3H m, 3.29 (2H, d, J = 21.5 Hz), 5.50 (2H, dd, J = 23.9, 39.6
Hz), 6.73 (1 H d, J =23.9 HHz), 6.78 (1 H m, 7.28 (1 H dd, J =
13.6, 24.8 Hz), 7.34 (1H, s),  8.58 (1H, m, 8.97 (1 H m, 10.95 H (1 H,
s). 18-08 CH 362.82 327cA A (g0 MHz, DVSO-d6): 1.88 - 1.94 (4H m, 3.26
- 3.33 (2H m, 3.57 - 3159 (BH, m, 3.63 - 3.74 (2H,

5 Molecular weight: 397.86

Mass spectrometry: 362 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 3.11 (1H, dd, J = 10.1, 12.9 Hz), 3.44 (1H, dd, J =

10 5.0, 12.9 Hz), 4.25 (1H, d, ] = 14.5 Hz), 4.71 — 4.74 (1H, m), 5.35 (1H, d, J = 14.5
Hz), 6.93 — 6.99 (2H, m), 7.08 (2H, dd, J=1.9, 7.3 Hz), 7.23 — 7.28 (3H, m), 7.33 —
7.36 (1H, m), 8.13 (1H, dd, J = 1.3, 7.9 Hz), 8.37 (1H, s), 8.98 (3H, br), 11.18 (1H,
s), 12.32 (1H, br).

15 Example 18-6

To a cooled (0 °C) solution of tert-butyl 2’-amino-3’-(hydroxymethyl)-6’-{2-[(4-
20 methoxybenzyl)oxy]phenyl}-5,6-dihydro-3,4’-bipyridine-1(2H)-carboxylate ~ (25.0
mg, 0.05 mmol), which was obtained in the step (2) of Example 11-4, and
triethylamine (0.02 mL, 0.14 mmol) in THF (3.0 mL) was added a solution of



m, 5.51 (1H, d, J = 14.2 H), 5.58 (1 H d, J = 14.2 Hz), 7.39 - 7.40
(2H, m , 8.14 (1 H s), 8.22 (1 H t, J =2.8Hz), 11.25 (1 H s). 18-09
326. 36 32%0@2A4£B00 Mz, CDCI3): 0.34 - 0.44 (2H, n), O.GmE@iidé2H, m,
1.24 - 1.35 (1 H m, 2.33 (3H s), 3.89 (2H d, J = 6.9 Hz), 5.39 (2H,
s), 6.45 (1H, dd, J = 1.0, 8.5 Hz), 6186-(1H, dd, J =1.0, 8.5 Hz), 7.18
(1H t, J=8.5H), 7.54 (LH brs), 810 (1 H s), 12 8(1H br s).

18-10 CH 467.96 432 A A (500 MHz, DWsO-d6): 1.25 -1.32 0 (2H, , 3.01

a3 = 11, nRehe (7 g 0.0 iBiohiy JuFI0 nifj “%ﬁ%“ﬁ“? st ‘?WH :

= H 8.2 Hz), 3@ nAa. (Thde-l;rea(ttlod 1ixBure wis )allowdd 2@ Warntto troon temﬁerﬁtuﬂz) Thé. 34 -
7.46 (6H, m, 8.77 (1 H, br) (1H, br),. 10.9 18-11 CH
419.91 384 AreAct(%waW e%%@ &@nﬁ themogiengigd by an ggdlgl?n Qf ategl aggequs |

1,84 - 188 (@HoADeondi? P ndid ool 18no sSofigh Sbotl phd P 3 95

5 washed with brine, dried over MgSO, filtered and evaporated. The crude product

was purified by preparative silica gel TLC (10% acetone in chloroform) to give tert-
butyl  5-(7-{2-[(4-methoxybenzyl)oxy]phenyl}-2-oxo-1,4-dihydro-2H-pyrido[2,3-
d][1,3]oxazin-5-yl)-3,6-dihydro-1(2H)-pyridinecarboxylate as a white solid. (21.7
mg, yield 83%)

10
Then the tert-butyl and methoxy benzyl were removed in a similar manner as that of

the steo(2) of Example 1-1.

15
Molecular weight: 359.82
Mass spectrometry: 324 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A

20 'H-NMR (500 MHz, MeOH-d4): 2.63 — 2.65 (2H, m), 3.44 — 3.49 (2H, m), 4.02 (2H,
brd,J=1.9 Hz), 5.45 (2H, s), 6.04 (1H, s), 6.88 — 6.95 (2H, m), 7.29 - 7.32 (1H, m),
7.63 (1H, s), 7.90 (1H, dd, J = 1.3, 7.9 Hz).

Examples 18-7 to 18-16
25
According to the similar synthetic procedure of Examples 18-1 to 18-6, compounds

shown in Table 5 were prepared.



7.17 (L H t, J =83 H,), 7.54 (L H Hs), 888 (1H br), 9.13 (1H br),
10.89 (1H, s). WD 02/24679 PCT/EPO1/10405 -172 18-12 CH 377.83 342 B C
(500 Mz, wiohB@s6t6) : 1. 70 -1.73 (2H, m), 1.78 -1.89 (2H, mMpci2EMi/i04052. 90
(2H m, 3.00 - 3.05 (2H, ), 4.05 (1 H ), 549 (2H s), 6.39 (1 H, d,
8.2 Hz), 6.42 (1L H d, J =82 H);17104 (1 H m, 07.92 (1H m,
8 55 (1 H br), 877 (1 H br), 10.95 (1 H, s), 10.99 (1 H s). 18-13
431.92 396 A A (500 MHz, DMBO-d6): 0.28 - 0.30 aC H (2H, n), 0.55 - 0.58
(2H, n, 1 3at9 gl H, rr) 1.88 (4H m, 3.01 - 3.04 (3H m, 3.35 - 3.38
(2H 1. { = 6.9 Hz). 5.50 (2H. s). 6.53 (2H_d. J = 8.2
Hz) . 7.17(1H 82Hz) nd. 74 892 (1L H br), 9.00 (1 H,
br). 10.95 ([E-P s"'é"j“’e 18-14 4190, |gdghg s gﬁgvm %5)6?) ., DMBO-d6): 0.90 (3H, t,
CHJ = 7.5 Hag H AT A 3~ (560 s, bvsbide): meze@, (|2H, M)
3.95 (2H, t, mak 6. 33 (]n),lﬂ,ozdl;i,ndamm@mz), 6.57
(LH d J 3 JF 8|2 HESHasspEk e ie2g) | 8 88 (1
H br), 8.99 39.6 Hz), 6.73 (1H,d, J =23.9
Hz), 6.78 (1H, m), 7.28 (1H, dd, J
=13.6, 24.8 Hz), 7.34 (1H, s),
8.58 (1H, m), 8.97 (1H, m), 10.95

(1H, s).

18-08 362.82 |327 |A A |(500 MHz, DMSO-d6): 1.88- 1.94
CH (4H, m), 3.26 - 3.33 (2H, m), 3.57
- 3.50 (1H, m), 3.63 - 3.74 (2H,
m), 5.51 (1H, d, J = 14.2 Hz),
N 5.58 (1H, d, J = 14.2 Hz), 7.39 -
| io 7.40 (2H, m), 8.14 (1H, s), 8.22
(1H, t, J = 2.8 Hz), 11.25 (1H,s).

18-09 326.36 (327 |C A (500 MHz, CDCI3): 0.34 - 0.44
(2H, m), 0.61 - 0.72 (2H, m), 1.24
-1.35 (1H, m), 2.33 (3H, s), 3.89
R (2H, d, J = 6.9 Hz), 5.39 (2H, s),
6.45 (1H, dd, J = 1.0, 8.5 Hz),
6.65 (1H, dd, J = 1.0, 8.5 Hz),
7.18 (1H, t, J = 8.5 Hz), 7.54 (1H,
br s), 8.10 (1H, s), 12.48 (1H, br
s).

18-10 H 46796 432 |A |A  |(500 MHz, DMSO-6): 1.25 - 1.32
(1H, m), 1.53 - 1.83 (3H, m), 2.58
- 2.80 (2H, m), 3.01 - 3.07 (1H,
m), 3.13 - 3.18 (1H, m), 3.27 -

o\ 3.30 (1H, m), 5.07 (2H, dd, J =
P /ko 11.0, 18.2 Hz), 5.44 (2H, dd, J =

N 14.2, 24.0 Hz), 6.58 (1H, d, J =

8.2 Hz), 6.72 (1H, d, J = 8.2 Hz),
7.22 (1H, t, J = 8.2 Hz), 7.34 -
7.46 (6H, m), 8.77 (1H, br), 9.04
(1H, br), 10.92 (1H, s).

Y

18-11 419.91 (384 |A A (300 MHz, DMSO-d6): 0.90 (3H, t,
J=7.2Hz),1.72 (2H, m), 1.84 -
1.88 (2H, m), 2.85 - 2.92 (2H, m),
3.18 - 3.34 (4H, m), 3.90 - 3.95
(2H, m), 5.48 (2H, d, J = 5.6 Hz),
6.55 (2H, dd, J =8.3, 8.5 Hz),
7.17 (1H, t, J = 8.3 Hz), 7.54 (1H,
s), 8.88 (1H, br), 9.13 (1H, br),
10.89 (1H, s).




s). 18-15 CH 461.99 426 A A (500 MHz, DvsO-d6): 0.81 (6H, d, J = 6.6 Hz),
1.14 - 1.19 (2H, m, 1.47 -1.51 (1 H nm, 1.67 - 1.71 (2H m, 1.83 - 1.90
(4H, m, wod2er 3.06 (3H, m, 3.31 - 3.33 | (2H m, 3./G/EPed1&0s(2H,
m, 5.49 o (2H s), 6.53 - 6.58 (2H, m), 7.17 (1 H t, J = 8.3 Hz), 7.42
(1 H s), 9.05-9.11 (1 H m, 10.88-(R2H s). 18-16 545.52 A B (500
MHz, DMBO-d6):1.56 -1.64 F (4H, m), 2.95 (4H, br s), 5.09 (2H, CH s), 5.45
(2H, s), 6.55 - 6.59 (1 H Fm, 6.70 (1 H d, J 8.3 Hz), 7.20 (1 H, t,
J = 8.1 Hz) ,[8h233 = Ty38_ (O, Ta77835]d® [BL 6 D505 Wiz, BMsokepii011.3] br s),
10.85 (1 H, [br g), NI P CH (1 H |bris). |WD @4@391%@4@&&/ 10405
-173- Exanplie 19-1 CI NH HCI OY) OH N H O he-$9 @ mBP0CR05 B A (i xt ure of
7-[2- (cycl ogropy|l met hgxy) - 6- hydroxyp1eny|]-5-(3 4#%‘?:{5}) gjz(“ )4

di hydr o- 2H gyri do[f @n 1, 3] oxazi n-2-orle hy dro .pm: £H [)& m@,| 0. 160
mmol ), whidh wa Htdl wed i n E>arrp| ¢ 18-1, and722(5iNnH@55(|1H1lbr1,847-(IOxane (4
m.) was stijrred s#~&0 C overni ght. After co¢ol eél‘“t‘lﬁ) PgeitisefeHjure, the
m xture was | concentrated under |reduced pres;suré The resulting rnesi due was
di luted wi t g3 43192 |396 [A _|A|(500 MHz, DMSO-d6): 0.28 - 0.30

CH (2H, m), 0.55 - 0.58 (2H, m), 1.31
Y (1H, m), 1.88 (4H, m), 3.01 - 3.04

(3H, m), 3.35 - 3.38 (2H, m), 3.84
N (2H, d, J =6.9 Hz), 5.50 (2H, s),

I i 6.53 (2H, d, J = 8.2 Hz), 7.17 (1H,
o t,J =8.2 Hz), 7.74 (1H, s), 8.92

(1H, br), 9.00 (1H, br), 10.95 (1H,

o s).

18-14 419.91 (384 |A A (500 MHz, DMSO-d6): 0.90 (3H, t,
‘ CH J=7.5Hz), 1.75 (2H, m), 1.85
(4H, m), 3.02 (3H, m), 3.36 (2H,
\L m) 3.95 (2H, t, J = 7.6 Hz), 5.49
e (2H, s), 6.53 (1H, d, 4 =7.9 Hz),
l 6.57 (1H, d, J =8.2 Hz), 7.18 (1H,
o t, J = 8.2 Hz), 7.50 (1H, s), 8.88
(1H, br), 8.99 (1H, br), 10.90 (1H,
s).

18-16 461.99 426 |A A (500 MHz, DMSO-d6): 0.81 (6H,

cH d, J = 6.6 Hz), 1.14 - 119 (2H,
m), 1.47 - 1.51 (1H, m), 1.67 -
1.71 (2H, m), 1.83 - 1.90 (4H, m),

0 N\ 2.96 - 3.06 (3H, m), 3.31 - 3.33
| l (2H, m), 3.95 - 3.97 (2H, m), 5.49
0 (2H, s), 6.53-6.58 (2H, m), 7.17

(1H, 1, J = 8.3 Hz), 7.42 (1H, 5),
9.05-9.11 (1H, m), 10.88 (1H, s).

18-16 545.52 A B (500 MHz, DMSO-d6): 1.56 - 1.64
(4H, m), 2.95 (4H, br s}, 5.09 (2H,
s), 5.45 (2H, s), 6.55 - 6.59 (1H,
m), 6.70 (1H, d, J=8.3 Hz), 7.20
(1H, t, J=8.1 Hz),7.33-7.38
(6H, m), 8.26 (1H, brs), 8.57
(1H, brs), 10.85 (1H, brs), 11.11
(1H, br s).




10 dichl oronethane (3 nL), and triethylam ne (0.064 g, 0.497 mol) was
added. To the cooled (0 C mxture was added di-tert-butyl dicarbonate
(0.047 g,wd @Rb3emmnol ) under an argon atnosphere. The sti rpdTngPoVvagos
continued at roomtenperature overnight. After quenched by water, the

m xture was extracted with ethyl acetat&7land water. The separated organic
phase was washed with brine, dried over MgSH, 15 filtered, and
concentrated under reduced pressure. The residue was purified by
preparative ﬂ}a%}; gne / ethyl acetate = 1/1) to give tert-butyl

3-[7-(2, 6-di &roxyphenyl) 2- 0xo- 1, 4-di hydro-2H- pyrido[ 2, 3-d]

[ 1, 3] oxazi n-5-yl]-1-piperidine- carboxylate (0.019 g, 19 %9. To a solution
of tert-butyl 3-[7-(2,6-dihydroxyphenyl) -

2- 0x0- 1, 4-di hydr o- 2H pyri do[ +HdHE1L, 3] oxazi n- 5-yl

in 20 dioxane (1 niL) add 4N HCl in di oxane L) at room
tenperature. The stirring wag contl nued for 3 hrs.| After the solvent was
renoved by evaporation, :

i ng—restdueomag”hgshed with acetonitril,
and dri ed under reduced p

gi ve
7-(2, 6-di hydr oxypheny! ) /5-73- Bi plri @inyl)-1, 4 yd}‘o-{il-l-?)yrido[Z,B-d][l,S]
- oxazi n-2-one hydrochl o ~8Q7 g, 46 %9 . 25 Mol ecul ar
wei ght: 377.83 Mass spectronetry: 342 (M+ H+ WO 02/24679 PCT/ EPO1/ 10405

-174- In vitro activity grade: Cellular activity grade: (A549) 1H NWMR (500

355 %5 50 fomikie of Zdionor ﬂm%th%%mé%z St e SRATIY

CiE of) (o bt Brateb By Shodhioi ot BB .20

O N NH2 CN whigh was obtained in Example 18-1, and 2 SN HCl in 1,4-dioxane (4 mL) was

-kHpH@eri di necar boxyl ate

stirred at 80 °C overnight. After cooled to room temperature, the mixture was
concentrated under reduced pressure. The resulting residue was diluted with
10 dichloromethane (3 mL), and triethylamine (0.064 g, 0.497 mmol) was added. To the
cooled (0 °C) mixture was added di-tert-butyl dicarbonate (0.047 g, 0.218 mmol)
under an argon atmosphere. The stirring was continued at room temperature
overnight. After quenched by water, the mixture was extracted with ethyl acetate and
water. The separated organic phase was washed with brine, dried over MgSQs,
15 filtered, and concentrated under reduced pressure. The residue was purified by
preparative TLC (hexane / ethyl acetate = 1/1) to give tert-butyl 3-[7-(2,6-di-
hydroxyphenyl)-2-o0x0-1,4-dihydro-2H-pyrido[2,3-d][ 1,3]oxazin-5-y1]-1-piperidine-
carboxylate (0.019 g, 19 %). To a solution of tert-butyl 3-[7-(2,6-dihydroxyphenyl)-
2-0x0-1,4-dihydro-2H-pyrido[2,3-d][1,3]Joxazin-5-y1]-1-piperidinecarboxylate in
20 dioxane (1 mL) was added 4N HCI in dioxane (1 mL) at room temperature. The
stirring was continued for 3 hrs. After the solvent was removed by evaporation, the
resulting residue was washed with acetonitril, and dried under reduced pressure to
give 7-(2,6-dihydroxyphenyl)-5-(3-piperidinyl)-1,4-dihydro-2H-pyrido[2,3-d][1,3]-
oxazin-2-one hydrochloride as a brown solid (0.007 g, 46 %).
25
Molecular weight: 377.83
Mass spectrometry: 342 (M + H)"



~ OH OH 10 To a stirred solution of tert-butyl

3-[ 2-am no- 6-[ 2- (benzyl oxy) - 6- hydr oxyphenyl ] - 3-

(hydr oxyrmaiggslaieA- pyri di nyl ] - 1- pi peri di necar boxyl ate (0. 1G@1g%pr091d488 nmol ),
which was obtained in the simlar procedure as that of Exanple 13-1, in

di chrol onet hane (3 15 nlL) was added Mh©2740.340 g, 3.956 mmol ). The m xture
was stirred at room tenperature for 2 hrs. The mxture was filtered on
Celite(r) and concentrated under reduced pressure. The residue was
recrystallized,: : | cohol to give tert-butyl 3- {2-am no-6-

[ 2- (benzyl ox%lﬁﬁlﬁ%ﬁgg}pﬁ%nyl ]-3-fonnyl -4-pyridinyl} -1-piperidine-

car boxyl at e @slhdaysdtivity gsaadei A540p. 092 g, yield 93% 20 0 NO NHCIH OOO
O N NH2 N NHZ. _OH O WO 02/ 24679 PCT/ EPQO1/ 10405 -175 To a stl rred soI ution

of tert-but ylH‘NMBﬁQW EY50d0nL §3 B9 @thﬁf%§%pﬂeﬂ4w2ﬂ (1H,

fornyl -4-pyrjdi }- Lat £5 @ O 03 183 [
1, 4rrgi oxagg {fﬂg’ ﬂrﬁé 31'3@|(§%’ddlg Srlﬁcﬁlg)gﬁ d%ég‘?(an 5921 ?&")I d, H?)C:éti%?t’gmv%/as
stirredsat r@dnd, Ueﬂrﬁ)?eﬁz) oS (fLEE t, Z%BHZTHB&IQHJIS),ISEHJ) (ﬂHebr)pDﬂ&(EHym
col l ected by flltratlon washed 5 with acetonitril, and dried under reduced
pressure to bl-% (BLa%i no- 6- [ 2- (benzyl oxy) -
6- hydr oxyphenyl ] - 4- ( 3- pi peri di nyl ) ni coti nal dehyde hydrochl oride. (0.103 g,
yield quant.) CCH VITAIHOO Z \N

Example 20-1

10

To a stirred solution of tert-butyl 3-[2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl]-3-
(hydroxymethyl)-4-pyridinyl]-1-piperidinecarboxylate (0.100 g, 0.198 mmol), which
was obtained in the similar procedure as that of Example 13-1, in dichrolomethane (3

15 mL) was added MnO, (0.340 g, 3.956 mmol). The mixture was stirred at room
temperature for 2 hrs. The mixture was filtered on Celite® and concentrated under
reduced pressure. The residue was recrystallized from ethyl alcohol to give tert-butyl
3-{2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl]-3-formyl-4-pyridinyl}-1-piperidine-
carboxylate as a yellow solid. (0.092 g, yield 93%)

X
oj\\ (? NH CH
e
° 0

20




NHZ OH 10 To a cold (0 C) solution of

2-am no- 6-[ 2- (benzyl oxy) - 6- hydr oxyphenyl ] - 4-(3- pi peridi nyl)ni cotinal dehyde
hydr ochl owigdR/24679100 g, 0.227 mmol) in nmethanol was addeddyabigsaiNo§0. 040
m., 0.682 mmol) under an argon atnosphere. The mixture was stirred at room
tenperature for 12 hrs and concentrat edl®hder reduced pressure. 15 The

resi due was extracted with ethyl acetate and water. The separated organic
phase was washed with saturated aqueous NaHCO3 sol ution and brine, dried

over Na2SO4, ks C I ate8( gt It € Al

e g R R R Al
exane / e y myB - ritlime ! , , da dj4-dio

[7.3.1.02, 7]mdeca-€4§ﬁ,&t éenﬁlgl:% g (benzyl oxy) phenol as a 32(0 white

solid. To a D (Fasg2 s é—i Lo dioxafe (2 mL). "The mixture was stired at room

2- (6-am no- = di tef OV 5 A% en- d-

yl § 3-( benz;5/"ie %)?%ap qr%]i ?%ﬁ?}é. g’,igﬁ %s%l;?g%gz%@lhgf%m%gogﬁgegq&zﬁ&ﬁémi hvas |egxane

(2 n)3 Thewithetetositinsndduedredentedncminpressneeand afive 2-afudio-8-[D4(senzylogy)-

resulted precipitate 25 collected by filtration, washed with
acetonitril ,5—B§@°aw@&yu$a@rplpmmﬂt@§@awe i’ﬁg"ﬁf’]%lende- ?0-103 g yield

2- (6-am no- 5(,3l -gj azatricyclo[7.3.1.02,7]trideca-2,4,6-trien-4-yl)-3-(benzyl
- oxy) phenol “hydrochloride. (0.0 18 g, yield 19% WD 02/24679

PCT/ EPO1/ 10405 -176- Mol ecul ar weight: 423.95 Mass spectronetry: 388 (M +

ITj+ In vitro activity grade: B 5 Cellular activity grade: (A549)-C 'H NWR

(500 Mz, DIVISOd6.1 L J = 12.3 He),
1.71-1.80(1H, m, 9 ( .91 (2H, m), 2.97 (1H,
d, J = 12.9 Hz), 3[44 (2 , d, J = 18.0 Hz),
5.09 - 5.17 (2H, m o 6. 8.5 Hz), 7.13 (1H, t,
J =8.2 H), 7.33 - = 1.6 H).

10
To a cold (0 °C) solution of 2-amino-6-[2-(benzyloxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)nicotinaldehyde hydrochloride (0.100 g, 0.227 mmol) in methanol was
added NaBH3CN (0.040 mL, 0.682 mmol) under an argon atmosphere. The mixture
was stirred at room temperature for 12 hrs and concentrated under reduced pressure.
15 The residue was extracted with ethyl acetate and water. The separated organic phase

was washed with saturated aqueous NaHCO; solution and brine, dried over Nay,SOy,

filtered and concentrated under reduced pressure. The resulting residue was purified

by column chromatography on silica gel (hexane / ethyl acetate = 2/1) to give 2-(6-

amino-5,9-diazatricyclo[7.3.1.02,7]trideca-2,4,6-trien-4-y1)-3-(benzyloxy)phenol as a
20 white solid.

To a stirred solution of 2-(6-amino-5,9-diazatricyclo[7.3.1.02,7]trideca-2,4,6-trien-4-
yD)-3-(benzyloxy)phenol in 1,4-dioxane (2 mL) was added 4N HCI in dioxane (2
mL). The mixture was stirred at room temperature for 2 hrs. The resulted precipitate

25 was collected by filtration, washed with acetonitril, and dried under reduced pressure
to give 2-(6-amino-5,9-diazatricyclo[7.3.1.02,7]trideca-2,4,6-trien-4-yl)-3-(benzyl-
oxy)phenol hydrochloride.(0.018 g, yield 19%)



Example 20-2 HO H2 NHHO OHOOH NHONNH 15 A m xture of

5-[ (1R) - 1- am no- 2- phenyl et hyl ] - 7- ( 2- hydr oxyphenyl ) - 1, 4- di hydr o- 2H

pyri do[ 2, 8«0dj2f22¢78] oxazi n- 2- one hydrochl ori de (0.014 g, 0. @F/ERUDAI)405Whi ch
was obtained in Exanple 18-4, in acetonitrile (3.0 nL) was heated at
reflux for 2 hrs. The resulting m xtur&7®as concentrated under reduced
pressure. The residue was 20 dissolved in 1,4-dioxane (1.0 nL), treated
with 4N HO solution in 1,4-dioxane (0.5 nL), and concentrated under
reduced pressure. The residue was triturated with acetonitrile, and dried
under reduced pressure to give 2-[(1R)-4-am no-|-benzyl -2, 3-

di hydr o- 1H pMolashlaf $eight:]423195di n- 6- yl ] phenol hydrochl oride as a white solid

(0.010 g, yigeld; 809 | ecul.ar wei ght: 353.85 WD 02/ 24679
PCT/ EPO1/ 104%85S sPg mi@éé%&%ﬁ#@mry 318 (M+ H + In vitro activity

grade: A Oejdﬁ{rggctﬁgfi)%z&é/];grade: (A549)-B ' H-NWR (500 MHz, DMBSO-d6): 3.30

(1H dd, J = 3.54 (1H, dd, J:550,141Hz)426-442

(2H, brSn) Gemﬂar(actﬂynjogr)adeE{Ag@X-@H, t, J =7.9 H), 6.97 (1H d, J = 8.2
.3

Hz), 7.29 - H 7.4 Lt J .57 v Ay 62y (1H _d,
o) 120, gkt B AR o aa el AT o i
simlar manngg;a I 395 1: d ) no-| -
benzyl - 2, 3- d??lydfloﬂ{3 q’{)ﬁfg%%ﬁ?%g??m 2 26§€| ]%%re ol’ %g?gclﬁoranje was
12.9 Hz), 3.44 (24, d, J = 18.3 Hz), 3.81 (1H, d, J = 18.0 Hz), 5.09 — 5.17 (2H, m),
6.01 (1H, s), 6.64 (1H, d, J = 8.5 Hz), 7.13 (1H, t, ] = 8.2 Hz), 7.33 — 7.41 (4H, m),

10 7.49 (2H, d, J = 1.6 Hz).

Example 20-2

HCI

ZT

OH
NH,

W,
A 7

15
A mixture of 5-[(1R)-1-amino-2-phenylethyl]-7-(2-hydroxyphenyl)-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxazin-2-one hydrochloride (0.014 g, 0.035 mmol), which was
obtained in Example 18-4, in acetonitrile (3.0 mL) was heated at reflux for 2 hrs.
The resulting mixture was concentrated under reduced pressure. The residue was

20 dissolved in 1,4-dioxane (1.0 mL), treated with 4N HCI solution in 1,4-dioxane (0.5
mL), and concentrated under reduced pressure. The residue was triturated with
acetonitrile, and dried under reduced pressure to give 2-[(1R)-4-amino-1-benzyl-2,3-
dihydro-1H-pyrrolo[3,4-c]pyridin-6-yl]phenol hydrochloride as a white solid
(0.010 g, yield; 80%).

25
Molecular weight: 353.85



prepared. HCIl HZN NHCO OHOOHNH~"O N NHZ 15 Ml ecul ar wei ght:
353. 85 Mass spectronetry: 318 (M+ H+ |In vitro activity grade: A 20

Cel lul ar @efdowiusér grade: (A549)-B 'H NWR (500 MHz, DMSO d@pcT/grodQodpiH, dd,
J =291, 14.1 Hz), 3.54 (1H, dd, J = 5.0, 14.1 Hz), 4.26 - 4.42 (2H, br
m, 5.20 (1H, br), 6.91 (1H t, J = 7.91), 6.97 (1H d, J = 8.2 Hz),
7.29 - 7.39 (2H, m, 7.41 (1H, t, J =7.9 Hz), 7.62 (1H d, J = 7.3 Hz),
10.14 (1H, br), 10.31 (1H, br), 13.90 (1H, br). 25 WD 02/24679

PCT/ EPO1/ 10 -178- 21+ NA < N)O< Ol OHOI1 S \ NNHZ " | \
NNHZ / OO aﬁ%egﬁﬁ%ég?g&éﬁg}ed solution of tert-butyl
3- [ 2- am no- 6miviird BotBligraRy Aet hoxy) - 6-[ (4- net hoxybenzyl) oxy] phenyl} -3

- (hydr oxynet hyl ) - 4-pyri di nyl ] - 1- pi peri di necar boxy- |late (0.050 g, 0.085
nmol ), whi chdhdar@@tlmgr@de:r{]AtSﬁ@-Bt ep (2) of Exanple 17-1, and phenyl

di sul fide (G , (A ahy fURpEN -
tributyl phﬁmés%%wsbé@éﬁm%‘:ij(["cr;(heb%f %%ér%}))\’/vg\ga:(tl?l?gg’ at room
tenperaf ure 4.0, {1 124, ho6 — AME (M Xbruhy; SR0(18K tbry G Hd(M6,tthT et NYIHHcePAt e and
wat er. The separated organi c phase was washed with brine, dried over
Na2sOo4, filt@ d,JﬁﬂeBHEh&&?t—rgﬁ%ﬂlH,m)ﬂAl (IH,t,J=7.9 Hz),7.62 (1H,d,J=7.3

Hz), 10.14 (1H, br), 10.31 (1H, br), 13.90 (1H, br).

Example 20-3
10
In a similar manner as described in Examples 20-1 and 20-2, 2-[(1S)-4-amino-1-
benzyl-2,3-dihydro-1H-pyrrolo[3,4-c]pyridin-6-yl]phenol hydrochloride was
prepared.
HCI Q O
il HCI
- OH | t
O N~ "NH,
15

Molecular weight: 353.85
Mass spectrometry: 318 (M + H)"
In vitro activity grade: A

20 Cellular activity grade: (A549)-B
TH-NMR (500 MHz, DMSO-d6): 3.30 (1H, dd, T = 9.1, 14.1 Hz), 3.54 (1H, dd, J =
5.0, 14.1 Hz), 4.26 — 4.42 (2H, br m), 5.20 (1H, br), 6.91 (1H, t, J = 7.9 Hz), 6.97
(1H, d, T = 8.2 Hz), 7.29 — 7.39 (2H, m), 7.41 (1H, t, T = 7.9 Hz), 7.62 (1H, d, T = 7.3
Hz), 10.14 (1H, br), 10.31 (1H, br), 13.90 (1H, br).

25



under reduced pressure. The resulting residue (liquid) was purified by
colum chromat ography on silica gel (hexane / ethyl acetate = 3/1 - 1/1)
to give tedtoyéy! 3- {2-am no-6- PCT/EP01/10405

{2- (cycl opropyl net hoxy) - 6- [ (4- met hoxybenzyl ) oxy] phenyl } -3-[(phenyl 15

sul fanyl ) met hyl ] - 4-pyridi nyl }-1-pi peri dimeear boxyl ate (0.021 g, yield; 37%
as a form 0O NAO/ NHHC NNHZOS O NNHZ OH/ OL1, WO 02/24679
PCT/ EPO1/ 10405 -179 (2) To a stirred solution of tert-butyl

3-{2-am no- GE%%HJ-(IQ? liopr opyl net hoxy) - 6-[ (4- net hoxybenzyl ) oxy] phenyl }

-3-[ (phenyl su ny ?rret hyl]-4-pyridinyl} -1-piperidine- carboxylate in

1, 4-dioxane (2 nL) was added 4 N HO in dioxane (2 nL). The m xture was
stirred at room tenperature overnight, and diluted with ethyl acetate. 5
The resulting precipitagte s collected by fil ”j{iﬁg washed wi th et hanol,
and dried under cedopressure to give N~ ~O

2-[ 6- am no- 5NA phek ul fanyl ) net hyl ] - 3- pt i -
di nyl)-2-pyridinyl]43-(cycl opropyl net hoxy) phenol hyI ori de. Mol ecul ar
, : i

wei ght: 498.0 . s tro activity grade:
A Cel lular acti v gkade: (A549)-B 1H N VHz, DMSO-d6): 0.30 (2H, br
s), 0.51 (2H, sYN"'1MNd7 (2H, m), 1.80 H NorM:4.26 (1H, d, J = 12.6

No 6.59 (2H, br), 7.36

Hz), 4.37 (1H, ot, J =7.6 15 Hz), 7.46 (2H,

d J=7.6 H), 7.2 (1H, br), 8.61 - 8.98 (H_.br), 10.36 (1H, br), 13.58
(1H, br). Exanple 2
(o] (o]

5 (1) To a stirred solution of tert-butyl 3-[2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-3-(hydroxymethyl)-4-pyridinyl]- 1-piperidinecarboxy-
late (0.050 g, 0.085 mmol), which was obtained in the step (2) of Example 17-1, and
phenyl disulfide (0.055 g, 0.254 mmol) in tetrahydrofuran (3 mL) was added tributyl
phosphine (0.060 mL, 0.254 mmol). The mixture was stirred at room temperature

10 for 24 hrs. The mixture was extracted with ethyl acetate and water. The separated
organic phase was washed with brine, dried over Na;SO,, filtered, and concentrated
under reduced pressure. The resulting residue (liquid) was purified by column
chromatography on silica gel (hexane / ethyl acetate = 3/1 - 1/1) to give tert-butyl 3-
{2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxylphenyl}-3-[(phenyl-

15 sulfanyl)methyl]-4-pyridinyl}-1-piperidinecarboxylate (0.021 g, yield; 37%) as a

form.




oYo oYo NN Ol OHOI N, AL NNHz NNH 20 OHOH (1) Wth the use of
the starting conmpound 1G tert-butyl 4-fornyl-piperidine-I- carboxylic acid
prepared wop @236 | ar manner as that of the starting conmpguigerdBios08§nd
other materials, tert-butyl 4-[2-am no-6-[2-(cyclopropyl net hoxy) - 6-hydr oxy
WO 02/ 24679 PCT/ EPO1/ 10405 -180 - 179 -

phenyl ] - 3- (hydroxynet hyl ) -4-pyridi nyl]-1-pi peridi necarboxyl ate was prepared
ina simlar manner as that of the step (1) of Exanple 11-1. (2) To a

stirred sol ugj fots = lof 4art-Batd 810 ik el 1 RS
hydr oxypheny FZ])OI;P (9 ﬁ@‘%’?‘g Egl%%ei%% ;9 If;éel{élg%t?y? (I;{? na?ffl'lg 'f %%gﬂggwggg %éc}%ﬁ[@
(0.250 g, OnkERxybaizyl)oxy]peatytns-{phtmidbdfanyl)methyl]adpiaidinyl}-1-piperidine-

1,1' -carbonyl dji m.dazole (0.170 g, _.1.056 room t enper at ur After
Stirred for STRPDISEHR Lobtaen (himlouive st b HCk Batarer G mH- aie at o
and water. T I §a3msé/a(§, e A 1 i over
Na2SH4, fil tgir% , a%%gtz%?\cgéﬁ@gf te under rgﬁﬁggﬁg%%ggtggg& M%]'ﬁglyggbér%%g'ul ting
sol i d was collhecdsstingprédipitatewas mollevdeshisyd filktation hwashed , withn ethadl cahdudribter

d d t i tert-butyl_ 4-[2:anj po-6-[2- | th - 6-

hylr oy phe ny PSS TodirRresssis ion By Grpmimons- preatp e G e boxy|

te. 0.242 y : = NHZ N NH2OH 15 OH
ate. ( dﬂlggyis- 1 Iﬁ%ll@;)@%trg%%}@ﬁﬂx%p@e&l hdrdhloride.

(3) To a stirr
4-[ 2-am no- 6-[ 2- (cycl opr opyl net hoxy) - 6-

Molecular weight: 498.09
10 Mass spectrometry: 462 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO0-d6): 0.30 (2H, br s), 0.51 (2H, br s), 1.67 (2H, m), 1.80
(1H, br), 4.26 (1H, d, J = 12.6 Hz), 4.37 (1H, br), 6.59 (2H, br), 7.36 2H, t, T =7.6
15 Hz), 7.46 (2H, d, J = 7.6 Hz), 7.72 (1H, br), 8.61 — 8.98 (2H, br), 10.36 (1H, br),
13.58 (1H, br).

Example 21-2

Y g
oYo 0O
! T
( {
(o} XYy” “OH (o} XN
lN/ NH, lN/ NHZ\§)\l
0 OH OH

(1) With the use of the starting compound 1G, tert-butyl 4-formyl-piperidine-1-

2

carboxylic acid prepared in a similar manner as that of the starting compound 2B,

and other materials, tert-butyl 4-[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxy-



hydr oxyphenyl] -3 -(1 Him dazol-1-ylnmethyl)-4-pyridinyl] -1-pip

eri di necarboxylate (0.260 g, 0.500 mml) in 1, 4-dioxane (10 nL) was added
AN HCL i nw@y @pae® (10 20 nL). The mixture was stirred at rpeangog¢ARMEat ure
for 2 hrs. The resulting precipitate was collected by filtration, washed
with acetonitrile, and dried under redu8éd pressure to give

2-[6-am no-5-(1H i m dazol - 1-yl met hyl ) - 4- (4- pi peri di nyl) - 2-

pyridinyl]-3-(cycl opropyl net hoxy) phenol hydrochl oride. (0.248 g, vyield,

t.) 25 | L ght : . 21 D467 104 Ma
dbect 1 bt ry PRESY Pl AP SRt S0 ARdRe IO TR i itepared Bt S
grade: (A549}imdlat hiahive? 45304 ot stdph\@DofBgamle 32-1(2H, d, J = 4.7 Hz), 0.52

(2H, d, J = 4.7 Hz), 5 1.27 (1H, br's), 1.71 (2H, d, J = 13.6 Hz), 1.91 -
1.98 (2H, m, 3.00 - 3.31 (2H, m, 3.32 - 3.35 (3H, n), 3.86 (2H, d, J =

¢ 360l S5t Db o b St foRtef il

10 Exanpl e 2hy&okiphsniATi3- (h@ﬂox@nbthbdlﬂ-pﬁdu\ﬁﬂ]—h—ﬂﬂi@dﬂﬁ&arbbxﬂlawhQO,QSO g,
carbonate in d of -carh | di_i m dazol e, no-

5I ( pﬂegoxyﬁ@ﬁ?gmopénpﬂcﬁ@wﬂﬁzf}q yl) Wra}dé%)lb]] 031“(%19’@1’@1#16%9% Rt Wogy) phen
(l\)/bl ecﬁl gl(rjcvvel gﬁt agg&ﬁ}gli(%g%pec H%egigln%ﬁsa%ﬁlé %EE@I nvit r% o2

activity gr ad:etrackd@eﬂtli ethgl acetate andtwat@f é[dle sefaRdtd® prgAnic phase was washed with

brine, dried over Na,SOy, filtered, and concentrated under reduced pressure. The

10 resulting solid was collected by filtration, washed with hexane, and dried under
reduced pressure to give tert-butyl 4-[2-amino-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-3-(1H-imidazol-1-ylmethyl)-4-pyridinyl]-1-piperidinecarboxylate.
(0.242 g, yield 88%)

\!/ H CH
N

OYO
N Y
X mp e
~ —_—
o M r\\J:%/N N~ NH,
p/ —_—,
N” NH, OH

(3) To a stirred solution of tert-butyl 4-[2-amino-6-[2-(cyclopropylmethoxy)-6-

15

hydroxyphenyl]-3-(1H-imidazol-1-ylmethyl)-4-pyridinyl]-1-piperidinecarboxylate
(0.260 g, 0.500 mmol) in 1,4-dioxane (10 mL) was added 4N HCI in dioxane (10
20 mL). The mixture was stirred at room temperature for 2 hrs. The resulting
precipitate was collected by filtration, washed with acetonitrile, and dried under
reduced pressure to give 2-[6-amino-5-(1H-imidazol-1-ylmethyl)-4-(4-piperidinyl)-2-
pyridinyl]-3-(cyclopropylmethoxy)phenol hydrochloride. (0.248 g, yield; quant.)

25 Molecular weight: 455.99



1H NVR (500 MHz, DMBSO-d6): 0.31 (2H, d, J = 4.7
Hz), 1.16 - 1.19 (1 H m, 1.84 (2H, d, J = 13.2 Hz), 1.91 -1.99 (2H, m,
2.96 (2H, w)o02/246957 (1H, s), 3.76 (2H, d, J = 6.6 Hz), 5.3@1(EHd1/16/05 6. 61
(1H, d, J = 8.2 Hz), 6.66 25 (1H, d, J =6.0 Hz), 6.75 (1, d, J = 8.5 Hz),
7.20 (1H, t, J = 7.3 Hz), 7.08 (2H, d, -d8k- 7.9 Hz), 7.15 (1H, t, J = 7.9
Hz), 7.36 (2H, t, J = 7.9 Hz). WO 02/ 24679 PCT/ EP01/ 10405 -182- Exanple
21-4 H NHCO OOON NNHZO OH5 Wth the use of N N -disuccinimdyl

carbonate in t+dii mdazole, 1-
{[ 2- ami no- 6- F@g eg %%F%’éy‘fze @ﬁo%’) 6- hydr oxypheny! ] - 4- (4- pi peri di nyl ) - 3-

pyridinyl] nehhﬁtryheﬁvlﬁﬁmded\l di nedi one hydrochl oride was prepared in a
simlar rranner as that of Exarzpél e 21-2. 10 Mol ecul ar wei ght: 503.00 Mass
spect romet ry* eljlléapr%{qi;nwftygyade (A4 o0 activity grade: A Cellular activity

d
3, BT o3 11 2 B 610 D 7
?)1H 3d05J( EHI 2¢.(1H br §, R7HQH, &. J8'51$ 8Hz), 191 1=9%(ﬂ1 h’ﬂ)), 3 0®. —183( ZI'H m),, 6H59
t, 3 =7.9 H%)32 B %@Qﬂﬂn)bV‘@QH g éZQ%HZ)b‘>25-’s(?H 8 ézsg((ﬂﬂ dg] “JS L b |

hz). 20 Exanglg (78; &, N6 frhioe QP Ns 5, 7.9 1), 7.66 (1H, 5), 7.71 (1H, 9),

9.31 (1H, s).

Hz), 0.50 (2H, d, J = 6.9
2
6

10 Example 21-3

H
NS Hol
Yo I\ o’:
s
N~ NH,
OH

With the use of diphenyl carbonate instead of 1,1’-carbonyldiimidazole, 2-[6-amino-
15 5-(phenoxymethyl)-4-(4-piperidinyl)-2-pyridinyl]-3-(cyclopropylmethoxy)phenol

hydrochloride was prepared in a similar manner as that of Example 21-2.

Molecular weight: 482.03
Mass spectrometry: 446 (M + H)"
20 In vitro activity grade: A
Cellular activity grade: (A549)-A
"H-NMR (500 MHz, DMSO-d6): 0.31 (2H, d, J = 4.7 Hz), 0.50 (2H, d, ] = 6.9 Hz),
1.16 — 1.19 (1H, m), 1.84 (2H, d, J = 13.2 Hz), 1.91 -1.99 (2H, m), 2.96 (2H, m),
3.57 (1H, s), 3.76 (2H, d, J = 6.6 Hz), 5.20 (2H, s), 6.61 (1H, d, J = 8.2 Hz), 6.66
25 (14, d, J = 6.0 Hz), 6.75 (1, d, J = 8.5 Hz), 7.20 (1H, t, J = 7.3 Hz), 7.08 2H, d, J =
7.9 Hz), 7.15 (1H, t, J=7.9 Hz), 7.36 (2H, t, J = 7.9 Hz).



N NHZ N NHZ WO 02/ 24679 PCT/ EPO1/ 10405 -183 (1) To a cold (0 C) solution
of tert-butyl 3-[2-am no-6-[2-(benzyl oxy)phenyl]- 3-

(hydr oxyrmaiggslaieA- pyri di nyl ] - 1- pi peri di necar boxyl ate (0. 05¢1g%kpPo91d48 nmol ),
obtained in the step (1) of Exanple 13-1, in toluene (1.0 nL) was added

di phenyl 5 phosphoryl azide (0.024 m, -082%2 mvol) foll owed by

1, 8-di azabicyclo- [5.4.0.]undec-7-ene (0.017 nm_, 0.112 mml). After 30 mn,
the m xture was allowed to warmto roomtenperature, and the stirring was
continued fogxdmplen1-4he m xture was concentrated under reduced pressure,
and the residue was partitioned between ethyl acetate and water. The

separ ated organi ¢ phase was washed with brine, dried 10 over Na2SO4,
filtered and concentrated under regduced pressure. The residue was purified
by col unmm chromat ography on silicaNgelHghexane: ethyl acetate, 2:1) to give

tert-butyl 3- {2-am no- 3-(az§iom hy] ) - 8- [ 2- (benzyl oxy) phenyl | - 4- pyri di nyl }
( .

-1 - piperidinecarboxyl at e. .038 g7 yieRe\72%9 N-O< Aoj< Y- N3 OH NH2 N
NH2 N NH2 15 (2) A solution t er g
3-{2- ani no- 3- (azi donet hyl ) - 6- [R- (benky! Dxylphenyl ] - 4-

pyridi nyl }-1-pi peridi necar bo N{ONR30 g, 0.058 mmol) in ethyl acetate
(1.0 mL) was hydrogenated a tmin the presence of palladium on
charcoal (10% 0.015 g) 20 overni%t. The resulting m xture was filtered
and washed with ethyl acetate. The conbined filtrate was concentrated
under reduced pressure to give tert-butyl 3-[2-

am no- 3/?1 ( arr?' Witiethleyids): :ﬁN,N;hMcdmm&ﬁmﬂbbnﬁteﬁngt?sﬂ WE 1 ,Hl-&arbbr]p&dihﬂidaﬁqe;r boxyl
ate, iC use t next step w fhout further purifjcation. WD
02/ 24679 PCTIER IR TMEE2-(05C %)JOPYE‘H@%O’Eﬁé-byqq@mbenyll-4-(4Pp1pendmy1)~3-

pyridinylJmethoxy}-2,5-pyrrolidinedione hydrochloride was prepared in a similar

manner as that of Example 21-2.

10 Molecular weight: 503.00
Mass spectrometry: 467 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO0-d6): 0.19 (2H, d, J = 5.0 Hz), 0.52 (2H, d, ] = 7.3 Hz),
15 1.21 (1H, brs) , 1.91 — 1.96 (4H, m), 2.71 (4H, s), 3.03 (2H, d, ] = 8.2 Hz), 3.85 (2H,
d,J=6.9 Hz), 5.18 (2H, s), 6.59 (1H, d, J = 8.5 Hz), 6.64 (1H, d, ] = 7.6 Hz), 7.05
(1H, br s), 7.27 (1H, t, ] = 7.9 Hz), 7.60 (1H, br s), 8.82 (1H, brs), 8.92 (1H, d,J =
9.1 Hz).

20 Example 22-1




OHNHZ OH NH NNHZ NN-~O | H(3) To a cold (0 C) solution of tert-butyl
3-[ 2-am no- 3- (am nonet hyl ) - 6-(2- hydroxyphenyl)-4-pyridinyl]-1

pi peri di ngeanagyl ate (0.020 g, 0.050 nmol) in THE 5 (2. @dtimproyndies an
argon at nosphere was added 1, 1'-carbonyl diim dazole (0.009 g, 0.055 mmol).
After stirred for 15 mn, the m xture wa83 quenched wth saturated sodium
bi carbonate solution. The resulting m xture was partitioned between et hyl
acetate and saturated anmoni um chl ori de solution. The separated organic
phase was washed with water and brine, dried over Na2SO4, filtered and
concentrated under 10 reduced pressure. The residue was di ssolved in ethyl
acetate (2. 0(1yJo aTdodd 0 ¥O)rselution oftedbatyl B-[68minot6:{2-behzyloxgplednlyliveed t o

cool to room.tenperature, resultin precipitates were col]lected by
Binga RO

ed
filtration, QHQ*WI%W'@‘PM{;&m&]&'étﬁP@ teuneNS0 ¢ duGERR prErallre to

ive tert- Butyl: - - . ,
Oet ¥ ahwdr opydbtaing b i B UOMRIERIE 13- XBubn (BOHAT) was pdded diphenyls
i el d; 515 3adsporyNAilic Ni9.03281 mLN 0. (12 Nindd) NislloMedl b0 1)8-tidbzabi€ycldd ( 4
%”eret - But yl Bﬂ?@;pﬁ ghydrloigmhenyl )-’y- oxo-1, 2, 3, 4-te0t_reahy(}:i,r,opyri da;)brﬁgé& él])
20 pyri m di sk Qndet e (P AELa PISR PR Aben36 myn, the pufuraTsRs allped
20 pyrim di 4 Pt . Be* | Be st
Lo 05) " or ot 1 HofiPlioliARS Aofl e Slrfihi Has TBHRGIeaT0r SR ISR e
7- ( 2- hydr oxywhecotcentratéd-updereretwbed prgssiredantl thedresidye ivebs [partaiohkd beiwdedi n-

2(1H) -one hydrochloride, (0.005 g, yield; 98% Molecular wejght: 360.85
ethyl acetate and water. The Separated organic phase was washed with brine, dried

-

10 over Na,SQ,, filtered and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (hexane: ethyl acetate, 2:1) to give
tert-butyl 3-{2-amino-3-(azidomethyl)-6-[2-(benzyloxy)phenyl]-4-pyridinyl}-1-
piperidinecarboxylate. (0.038 g, yield; 72%)

N/lCJ)\O/|< NJOJ\O/|<

N3 OH

X NH,
s

N NH,

15

(2) A solution of tert-butyl 3-{2-amino-3-(azidomethyl)-6-[2-(benzyloxy)phenyl]-4-
pyridinyl}-1-piperidinecarboxylate (0.030 g, 0.058 mmol) in ethyl acetate (1.0 mL)
was hydrogenated at 1 atm in the presence of palladium on charcoal (10%, 0.015 g)
20 overnight. The resulting mixture was filtered and washed with ethyl acetate. The
combined filtrate was concentrated under reduced pressure to give tert-butyl 3-[2-
amino-3-(aminomethyl)-6-(2-hydroxyphenyl)-4-pyridinyl]-1-piperidinecarboxylate,

which was used for the next step without further purification.



5 Mass spectronetry: 325 (M+ H)+ In vitro activity grade: A Cellular
activity grade: B 1H NWMR (500 Mz, DMSO-d6): 1.76 - 1.93 (4H, m, 2.88 -
3.37 (5H wo246A7 (2H, dd, J = 15.4, 24.3 Hz), 6.87 - 6.RRA/KPdId1040%, 7. 26
- 7.30 (2H, m, 7.63 (1H, s), 800 10 (1H, d, J =8.2 Hz), 8.57 (1H, br),
9.01 (1H, br), 10.08 (1H, s), 12.78 (1H18%r). Exanple 22-2 NHHCI O/ NH
N H~ OH15 Wth the use of the starting conpound 1G 2B and ot her
materials, 7-[2-(cyclo-

pr opyl met hoxy) - 6- hydr oxyphenyl ] -&- ( 3- pi peri di nyl) -3, 4di hydro-1 H pyrido
[2,3-d]- pyrimdin-2-one hydrocﬂl\or' e was prepare i/ril\a/%m'lar manner as
that of Exanple 22-1. 20 Ml eful &r i ght: 43 0.[94 WhsS spectronetry: 395
(M+ H+ In vitro activity~grade: A Cellular acthyity grade: (A549)-A 25
1H NVR (500 MHz, DMBO-d6): 0.{34 (2H, m_0.57 (214} m, 1.27 (1H, m, 1.73
- 1.87 (4H, m, 2.82 - 20T m 291 3.33 (2H, m,
3.80 - 3.88 WD 02/ 24679 CT|E1/ 10405 -186 A2H
(2H, d, J =8.2 Hz), 7 (1H tNH23 = 8.2
br), 9.26 (1H, br), 9. 1H, s). Exanple 2

[.%)
w
H
o

P
H
I

3

4149 (2H, s), 6.52
iﬁg%) ( , - 9.3)11 (1H,

(3) To a cold (0 °C) solution of tert-butyl 3-[2-amino-3-(aminomethyl)-6-(2-
hydroxyphenyl)-4-pyridinyl}-1-piperidinecarboxylate (0.020 g, 0.050 mmol) in THF
5 (2.0 mL) under an argon atmosphere was added 1,1’-carbonyldiimidazole (0.009 g,
0.055 mmol). After stirred for 15 min, the mixture was quenched with saturated
sodium bicarbonate solution. The resulting mixture was partitioned between ethyl
acetate and saturated ammonium chloride solution. The separated organic phase was
washed with water and brine, dried over Na,SO,, filtered and concentrated under
10 reduced pressure. The residue was dissolved in ethyl acetate (2.0 mL). The mixture
was heated at 60 °C for 1 hr and allowed to cool to room temperature. The resulting
precipitates were collected by filtration, washed with ethyl acetate and dried under
reduced pressure to give tert-Butyl 3-[7-(2-hydroxyphenyl)-2-oxo0-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidin-5-yl]-1-piperidinecarboxylate. (0.007 g, yield;

15 33%)

o
N/U\O/k NH HCl

4 tert-Butyl 3-[7-(2-hydroxyphenyl)-2-ox0-1,2,3,4-tetrahydropyrido[2,3-d]-
20 pyrimidin-5-yl]-1-piperidinecarboxylate (0.006 g, 0.014 mmol) was treated under

acidic conditions in a similar manner as described in the step (3) of Example 1-1 to



Il NHNHx 5 OHWth the use of the starting conpound 1G and tert-butyl
fornyl - pi peridi ne-1- carboxylic acid and other materials,

- [ 2- (cycvepnenyimet hoxy) - 6- hydr oxyphenyl ] - 5- PCT/EP01/10405

(4-pi peridinyl)-3,4-di hydro-1 H pyrido[ 2, 3-d] pyri m di n-2- one hydrochl ori de

was 10 prepared in a simlar manner asi8fhat of Exanple 22-1. Mol ecul ar

wei ght: 430.94 Mass spectronetry: 395 (M+ 1)+ In vitro activity grade: A
15 CeIIuI ar activity grade: (A549)-A 1H NWR (500 MHz, DWVSO-d6): 0.32 (2H,

G w5 e 9 ST Rhrpiba G afigind) 33 gty s Blpinfif, 101
dd, J = 3 8, 2(3H}-ohiz hydibchloridd D.005 g, )yield79@yz) , 7.24 (1H, s), 7.74 (1Hs),

9. 86 (1H, S). 20 WD 02/ 24679 PCT/ EPO1/ 10405 -187- Exanple 22-4 NAQI< NOQJ~
NHHCI @ ~~\ OHI \ NH2 OHfNH &x \ NH S5 Wth the use of tert-butyl

3-[2-am no- d (2- hydroxyphenyl ) - 4-
pyridinyl]- %%?églérl g%r%%a% bgg;yl ate obtained in the step (2) of Exanple

22-1, B(2- mﬁhmmmetyyﬁ-ﬁ(l(ﬁ-mp eridinyl)-3,4-dihydro-1 Hpyrido
[2,3-d] pyrinidine-2-thione hydrochloride was prepared in a simlar manner

as that of BRdle activityigrade: 2*2 2. 10 Mol ecul ar weight: 447.00 Mass
spect r onet ryCelﬁ&Jrafch"nyQaﬂe.ﬁn vitro activity grade:

'H-NMR (500 MHz, DMSO-d6): 1.76 — 1.93 (4H, m), 2.88 — 3.37 (5H, m), 4.47 (2H,
dd, J = 15.4, 24.3 Hz), 6.87 - 6.92 (2H, m), 7.26 — 7.30 (2H, m), 7.63 (1H, s), 8.00
10 (1H, d, T = 8.2 Hz), 8.57 (1H, br), 9.01 (1H, br), 10.08 (1H, s), 12.78 (1, br).

To
4
7

Example 22-2

15
With the use of the starting compound 1G, 2B and other materials, 7-[2-(cyclo-
propylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-dihydro-1H-pyrido[2,3-d]-
pyrimidin-2-one hydrochloride was prepared in a similar manner as that of Example
22-1.

20

Molecular weight: 430.94
Mass spectrometry: 395 (M + H)*
In vitro activity grade: A
Cellular activity grade: (A549)-A
25 "H-NMR (500 MHz, DMSO-d6): 0.34 (2H, m), 0.57 (2H, m), 1.27 (1H, m), 1.73 -
1.87 (4H, m), 2.82 — 2.90 (2H, m), 3.14 (1H, m), 3.29 — 3.33 (2H, m), 3.80 — 3.88



Cel lular activity grade: (A549) 1H NWR (500 nHz, DMSO-d6): 0.33 - 0.36 (2H,
m, 0.57 - 0.59 (2H, m, 1.28 (1H, 15 m, 1.72 - 1.81 (2H, m, 1.89 - 1.90
(2H, M, WoSR/24618.89 (2H, m, 3.00 (1H m, 3.27 - 3.34 (pthl/EPWI/1049582 -
3.85 (2H, m), 4.54 - 4.56 (2H, nm), 6.52 (2H, d, J = 8.2 Hz), 7.16 (1H t,
J =8.2 Hz), 7.83 (1H, s), 8.73 (1H, br)g869.08 (2H, br), 11.13 (1H, s).
Exanple 22-5 20 CNAO ,1~ N)~O-J< OH NH2 H 1( NH N NH2 N N11 O WO

02/ 24679 PCT/ EPO1/ 10405 -188 A m xture of tert-butyl

3-[2-am no-3 1 - y &l rax y Vi b

iy -1 o1 pOEP O hate Gt O BE R G RTINS A =32 HOLLTS (B Shnea i 1
the step (29.10f(1HEXeN.26 A, br), 992 1(H) )e (0. 022 g, 0.226 mmmol ) and pyridine
(2.0 nL) was stirred at reflux overnight. After cooled to room
tenperature, the mxture was 5 partitioned between ethyl acetate and water.
The separ at eﬂx&lﬁﬁl@%? phase was washed with 0.5N HC solution, water and
brine successively, dried over Na2SO4, filtered and concentrated under
reduced pressure. The crude produclf was purified by columm chronatography
on silica gel (hexane: ethyl acetfaty, H¢! 1) to give tert-butyl 3-

[ 7- (2- hydr oxyphenyl ) -2, 2- di oI do- -di hydro-I H pyrido[ 2, 3-c]
[1,2,6]thiadiazin-5- 10 yl]-[L-pipefidinecarboxylate as a pale yellow foam
(0.059 g, yield; 85%. O NNHOHCI# OH NH NI NHBONHO Then the
tert-butyl carbamate was tre f ilar manner as that of the step
(3) 15 of Exanple 1-1 to gi H
2-[ 2, 2-4li oxi do- 5- ( 3- pi peri di ‘0B, 4- di hydro-| H pyri do-

With the use of the starting compound 1G and tert-butyl 4-formyl-piperidine-1-
carboxylic acid and other materials, 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-
(4-piperidinyl)-3,4-dihydro—1H-pyrido[2,3-d]pyrimidin-2-one  hydrochloride was

10 prepared in a similar manner as that of Example 22-1.

Molecular weight: 430.94
Mass spectrometry: 395 (M + H)"
In vitro activity grade: A

15 Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO-d6): 0.32 (2H, d, J = 4.5 Hz), 0.57 (2H, d, ] = 1.7 Hz),
1.33 - 1.38 (1H, m), 1.80 — 1.91 (4H, m), 2.96 - 3.05 (3H, m), 3.34 — 3.39 (3H, m),
447 (2H, s), 6.51 (2H, dd, J = 3.8, 8.3 Hz), 7.15 (1H, t, J = 7.9 Hz), 7.24 (1H, s),
7.74 (1H,s), 9.86 (1H, s).

20 .



[2,3-c][1,2,6]thiadiazin-7-yl]phenol hydrochl oride. Mol ecul ar wei ght:

396. 90 Mass spectronetry: 361 (M+ H+ 20 In vitro activity grade: A

Cel lul ar @tdawisér» grade: (A549)-B 'H NWR (500 MHz, DMSO d@ct/Bro®2o40s1. 91
(4H, m, 2.86 - 2.93 (1H, m, 3.18 - 3.36 (4H, m, 4.52 (2H, s), 6.90 -
6.93 (2H m, 7.30 (1H, dt, J = 1.6, 8-38Hz), 7.65 (1H br s), 8.00 (1H,
d J =7.6 H), 8.97 (1H, br), 9.32 (1H, br). 25 WD 02/24679 PCT/ EP0O1/ 10405
-189- Exanple 23-1 NNk ONAO |~ 1 H- NNH2 N NH2 NH2 & OH OH 5 (1) Wth the
use of the sparhiipgogonpounds 1G 2B, and simlar processes as those of the
step (1) and (2) of Exanple 22-1, tert-butyl

3-{2-am no- 3- (am nonet hyl ) - 6-[ 2-

(cycl opropyl net hoxy) - 6- hydg oxyphenyl | - 4- pyri di gylj<- 1- pi peri di necar boxyl ate
was prepared. 10 (2) To co (0 © sol ution/u\of ert-butyl

3-{2-am no- 3- (am nonetfhyl) - €- [ 2- N" O

, 8. 1:88—+mwol pyi
hhyWri de (0. 457 , A. 865
mmol ). The m'xtur

the m xture was ex cetat® and vvater.
organi ¢ phase was washed with brine, dried over MSO, filtered and
concentrated under reduced pressure. The resulting residue (yellow solid)

\s?\slep?resr I i_ gm?h e raset 8k | feftduby? N 35 AMiRE B EmAfBidiyH-61(2 2OBf o When§hHRET O
{ 3- (acet yl anpyratimgi-hypiper@BirmoarhoxyBate Dbtaiyed dpthepsepréd) hebdyantple 22-1, 7_-(2-
Py oxyPRenY) g & ol 9L ik BB LSRR Bl o0

hydrochloride was prepared in a similar manner as that of Example 22-1 or 22-2.

10 Molecular weight: 447.00
Mass spectrometry: 411 (M + H)*
In vitro activity grade:
Cellular activity grade: (A549)-
'H-NMR (500 mHz, DMSO-d6): 0.33 — 0.36 (2H, m), 0.57 — 0.59 (2H, m), 1.28 (14,
15 m), 1.72 — 1.81 (2H, m), 1.89 — 1.90 (2H, m), 2.82 — 2.89 (2H, m), 3.00 (1H, m), 3.27
—3.34 (2H, m), 3.82 — 3.85 (2H, m), 4.54 — 4.56 (2H, m), 6.52 (2H, d, J = 8.2 Hz),
7.16 (1H, t, J = 8.2 Hz), 7.83 (1H, s), 8.73 (1H, br), 9.08 (2H, br), 11.13 (1H, s).

Example 22-5
20

N/?I\Ok N)Oko/|<

oH TN, Ho N
- =
N” “NH, NZNR O



200 N~Ol~ NHHO OOOOI H I HjNNH2 NNH OH OH W 02/24679
PCT/ EPO1/ 10405 -190 (3) The tert-butyl carbanate was treated in a simlar

manner aswigw@i4efd the step (3) of Exanple 1-1 to give
N-{[ 2- am no- 6-[ 2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 4-
(3-piperidinyl)-3-pyridinyl]nethyl}acetdaggde hydrochori de.

PCT/EP01/10405

5 Mol ecul ar

wei ght: 446. 98 Mass spectronetry: 411 (M+ IT)+ In vitro activity grade: A

CS:—Il ular activity grade: (A549)-A "'H NWR (500 MHz, DMSO-d6): 0.28 - 0.30
13 3 58 ol i, ol Sl ) %,

m, 3.80 (2Hdingi]-1 ﬁlp&idmecfiaﬂﬁ&yla?d*(o d@b g,l 0:15%. timol)> whidlz was dbtdifed( inHthed, J =
8.5 Hz), 6.65 (1H, i z)

é H s), 7.27 (1H.t, J = 8.2
Hz), 7.80 (mep 6#)of Exmple Ql’lrl @ul)fammez(@ 02418, Oé’rz%,mfjf@.l)G@d(Hﬁ}d"éﬁ §2.0 ;i)

upS St My Brprnldle. Reter codied 0 B ferbbebreinc el i 2

Exanpl e 23-2
cold (0 © s

(cycl ops opy| patitioned) bétweys rethyt pieerayd hndH-waateri diThy | deparhtedi peanidi plessarasxyl at e

10

15

20

25

washed with 0.5N HCI solution, water and brine successively, dried over Na;SQs,
filtered and concentrated under reduced pressure. The crude product was purified by
column chromatography on silica gel (hexane: ethyl acetate, 1: 1) to give tert-butyl 3-
[7-(2-hydroxyphenyl)-2,2-dioxido-3,4-dihydro-1H-pyrido[2,3-c][1,2,6]thiadiazin-5-
yl]-1-piperidinecarboxylate as a pale yellow foam (0.059 g, yield; 85%).

Then the tert-butyl carbamate was treated in a similar manner as that of the step (3)
of Example 1-1 to give 2-[2,2-dioxido-5-(3-piperidinyl)-3,4-dihydro-1H-pyrido-
[2,3-c][1,2,6]thiadiazin-7-yl]phenol hydrochloride.

Molecular weight: 396.90

Mass spectrometry: 361 (M + H)"

In vitro activity grade: A

Cellular activity grade: (A549)-B

'H-NMR’(500 MHz, DMSO-d6): 1.82 — 1.91 (4H, m), 2.86 — 2.93 (1H, m), 3.18 —
3.36 (4H, m), 4.52 (2H, s), 6.90 — 6.93 (2H, m), 7.30 (1H, dt, J = 1.6, 8.5 Hz), 7.65
(1H, brs), 8.00 (1H, d, J = 7.6 Hz), 8.97 (1H, br), 9.32 (1H, bx).



(0.300 g, 0.640 nmol ), which was obtained in the step (1) of Exanple 23-1,
and triethylamne (0.067 nL, 0.704 mol) in tetrahydrofuran (30 nlL) was
added et hylp o20hb0r of ormate (0.134 ni, 0.960 mmol ) under arpETEDY10405

at nosphere. The m xture was allowed to warmto roomtenperature, and the
stirring was continued for 4 hrs. After-189-quenched by water, the m xture
was extracted with ethyl acetate. The separated organic phase was washed
with bri ne dried over MgSM4, filtered, then concentrated under reduced
pressure. %@Jaﬁlﬁkggél g residue was purified by colum chromato WO 02/ 24679
PCT/ EPO1/ 104 graphy on Silica-gel (hexane / ethyl acetate = 1/1)
to give tert-butyl 3-(2-am no-6-][2-

(cycl opropyl nmet hoxy) - 6- hydrOXé/phenyI] 3- { [(et hoxycarbonyl)am no] met hyl }
-4- pyridinyl)-1-piperidinec | ate as a pale ye orm (0.246 g,
yield; 719%9. O N kG < NH'H ooOOHO~TO ’A\ NH2 N NHH 5 OH OH
(2) Then the tert-buyfyl carbamate was tre dilg alsim]ar manner as that
of the step (3) of‘iEganplellto gi ve e?@ j\

[ 2-ani no- 6-[ 2- (cycl oppopy#npthamMy) - 6- hydr o N

phenyl ] - 4- ( 3- pi peri diQyl <3lpyri d| nyl ] met hyllcarlganat eHhydrochl ori de. 10

Mol ecul ar wei ght: 47[7.01 I\'?hss"}/"hpectrorretry 1 MM MH)+ In vitro activity
grade: A Cellular ac Moy grade: (A549)-AN 4 NVR (500 MHz, DWVSO d6):
0.28 - 0.30 (2H, m, 0.48 - 0.51 (2H m, 1.17 (3H t, J =7.1 Hz), 1.22
(1Hn)182-189(5Hn)288(1H m, 3.03 (1H, n),325 (1H, m,

3 69 (1H (2H, d, J =
18" 1"} WEihghe g o7 e Styrtinet omingBias 15 pud tjar procetses am hpte 9f 11
( 1H1 s). 7.27( Jellré §tep (1) and (2) of Example 22-1, tert-butyl 3-{2-amino-3-(aminomethyl)-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-4-pyridinyl} -1-piperidinecarboxylate was

prepared.

10 (2) To a cold (0 °C) solution of tert-butyl 3-{2-amino-3-(aminomethyl)-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-4-pyridinyl}-1-piperidinecarboxylate (1.9
g, 4.055 mmol) and triethylamine (1.13 mL, 8.109 mmol) in tetrahydrofuran (40.0
mlL) was added acetic anhydride (0.457 mL, 4.865 mmol). The mixture was stirred
at 0 °C for 4 hrs. After quenched by water, the mixture was extracted with ethyl

15 acetate and water. The separated organic phase was washed with brine, dried over
MgSO;, filtered and concentrated under reduced pressure. The resulting residue
(yellow solid) was purified by recrystallization from ethyl acetate/diisopropyl ether
to give tert-butyl 3-{3-(acetylamino-methyl)-2-amino-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl}-4-pyridinyl}-1-piperidinecarboxylate (1.13 g, yield; 55%).

20
NH HCl
o]
=z N/u\
H
N NH,




J =8.2 Hz), 7.64 (1H, s), 7.86 (1H, s), 8.80 (1H s), 9.27 (1H, s). 20 WO
02/ 24679 PCT/ EPO1/ 10405 -192- Exanple 23-3 NAO I~ VN AQJ( CN'k N~/ O
NH2 H H NyidHiz/#8 OH 5 (1) To a solution of tert-butyl PCT/EP01/10405
3-{2-am no- 3-am nonet hyl }-6-[ 2- (cycl opr opyl -
met hoxy) - 6- hydr oxyphenyl ] - 4- pyri di nyl } --319pi-per i di necar boxyl ate (0. 150 g,
0.320 mol), which was obtained in the step (1) of Exanple 23-1, in
tetrahydrofuran (10.0 nlL) was added cycl ohexyl isocyanate (0.044 g, 0.352
mrol ). The mixt /e b . or at
concentr at egl( n%ﬁeﬁg%zg%bﬁ%{? égsﬁése&&%@elh%%& g{é%ur &@ﬁé% te}éalt gﬁ{é‘%vsvgeg ct%)u?t; fied
by preparati Bgample [-atioygivedsH{-ahinods-[P-eclbpropymutydxyd-6-hytiranyiphenyd]-4-
[ (3-cycl ohexyl - urei _doﬂ)- met hyl ]-6-[2-(c cI,opro(gyI nmet hoxy) - 6- hydr oxy-
phenyl ] - 4- py k3-Bipsydiny =3ppm$/mﬂilrﬁ g de bydrachorids; | ow form (0. 113 g,
yield;, 60%9. ONAONHHC YOI HH'OO :1 NHHNNH NNH2 OHdOHd 15
(2) Then the tert-butyl carbamate was treated in a simlar manner as that
of the Step Malgculdr weightp446.98 1 to give
N-{[ 2- am no-6-[ 2- (cycl opr opyl met hoxy) - 6- hydr oxy-
pheny! ] -4-(31\'&%&?@%9% L‘%-ldwﬁ yl 1 methyl }- N -cycl ohexyl ur ea
hydr ochl ori de, . ; i ght: 530.12 Mass spectronetry: 494 (M + H+
In vitro act ?‘Wﬁg a%/{ruél eg,lagg_v%e 02/ 24679 PCT/ EPO1/ 10405

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 0.28 — 0.30 (2H, m), 0.47 — 0.50 (2H, m), 1.13 (1H,

10 m), 1.85 — 1.90 (4H, m), 1.93 (3H, s), 2.88 (1H, m), 3.06 (1H, m), 3.23 (1H, m),
3.33 (1H, m), 3.73 (1H, m), 3.80 (2H, m), 4.32 — 4.39 (2H, dd, J = 5.6, 15.5 Hz),
6.58 (1H, d, T = 8.5 Hz), 6.65 (1H, d, J = 8.2 Hz), 7.09 (1H, s), 7.27 (1H,, t, = 8.2
Hz), 7.80 (1H, br), 8.98 (2H, br), 9.29 (1H, br), 13.63 (1H, br).

15 Example 23-2

(1) To a cold (0 °C) solution of tert-butyl 3-{2-amino-3-(aminomethyl)-6-[2-
20 (cyclopropylmethoxy)-6-hydroxyphenyl]-4-pyridinyl}-1-piperidinecarboxylate
(0.300 g, 0.640 mmol), which was obtained in the step (1) of Example 23-1, and
triethylamine (0.067 mL, 0.704 mmol) in tetrahydrofuran (30 mL) was added ethyl
chloroformate (0.134 mL, 0.960 mmol) under an argon atmosphere. The mixture was
allowed to warm to room temperature, and the stirring was continued for 4 hrs. After
25 quenched by water, the mixture was extracted with' ethyl acetate. The separated
organic phase was washed with brine, dried over MgSQy, filtered, then concentrated

under reduced pressure. The resulting residue was purified by column chromato-



-193- Cellular activity grade: (A549)-A "H NWR (500 MHz, DVMSO-d6): 0.27 -
0.28 (2H, m, 0.47 - 0.49 (2H, m, 1.10 - 1.14 (4H m, 1.22 - 1.27 (3H,
m, 1.51 wWbz2md7 1.62 - 1.65 (2H, m, 1.73 - 1.74 (3H, mMcr/Bro®3oe4051. 89
(5H, m, 2.88 (1H, m, 3.01 (1H m, 3.72 (1H, m, 3.78 - 3.85 5 (2H, m,
4.29 - 4.32 (2H, m), 6.59 (1H, d, J = 8181 Hz), 6.66 (1H, d, J = 8.2 Hz),
7.05 (1H, s), 7.27 (1H, t, J =8.2 Hz), 8.98 (1H, s), 9.25 (1H, s), 10.3
(1H, s), 13.5 (1H,s). Exanples 23-4 to 23-15 10 According to the simlar

synt hetic pr )12 3 i le 6
ware pr epar eSSty MRt b & TGP Ry b et R 6 P

Str uc'zj ure me(ogubpmpyﬁnahmo @Eﬂﬁoﬁ%e@&}%[(hﬂio@ddﬂ&i@l}&ﬁmﬁﬂﬁw&yﬂ 4500 MHz,
DMSO-d6) : 1. 80 ,
4.26 (1 H, dayndl nyl)- é—mperﬁnefanheyylat& asa pa’@Jyellchfarm £0. 24@g®’131§57 12%)-|z) 6@95
(1H t, J=H~q7.3Hz), 6.98 (1 H d, J =8.2Hz), 7.22 (NNH (1 H
s), 7.35 (1 H t, J =28.2 Hz) 7.67 (1 H =br s), 881 (1 H br), 893 (1
H br), 9.26 (1H, br), 13.6 H br). 23-05 NH CIH 402.93 367 A A (500
MHz, DMSO d6): 0.78 (4H é (1 H m, 1.88 WM 1.99 (1 H m,

3.05 0(2H dd, J11. 338(2H m, (1 H m, 434 (2H

ddd, J = of fY7 q .5, 4434 Hz), 6.94 (L H, J —16 Hz) NNH

700(1HdJ 2 Hz 23 (1h, ), T 7. N 7.70
N02°(1°H, br), o.

(1 H br), 8.90 (1% 137(1H br).

(2) Then the tert-butyl carbamate was treated in a similar manner as that of the step
(3) of Example 1-1 to give ethyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxy-
phenyl]-4-(3-piperidinyl)-3-pyridinyl Jmethylcarbamate hydrochloride.

10
Molecular weight: 477.01
Mass spectrometry: 441 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-A

15 'H-NMR (500 MHz, DMSO-d6): 0.28 — 0.30 (2H, m), 0.48 — 0.51 (2H, m), 1.17 (3H,
t,J=7.1 Hz), 1.22 (1H, m), 1.82 - 1.89 (5H, m), 2.88 (1H, m), 3.03 (1H, m), 3.25
(1H, m), 3.69 (1H, m), 3.84 (2H, m), 4.03 (2H, q, ] = 6.9 Hz), 4.28 (2H, dd, J =54,
15.1 Hz), 6.59 (1H, d, ] = 8.2 Hz), 6.65 (1H, d, J = 8.2 Hz), 7.11 (1H, s), 7.27 (1H, t,
J=8.2 Hz), 7.64 (1H, s), 7.86 (1H, s), 8.80 (1H, s), 9.27 (1H, s).

20



23-06 NH CI'H 390.92 355 B B (500 Miz, DMBO-d6): 1.03 (3H, t, J = 7.6 Hz),
1.85 (2H, d, J =13.3Hz), 1.99 (1 H m, 2.18 (2H q, J = 7.6 Hz), 3.05
(2H, dd, woubbade 23.9 Hz), 3.38 (2H H M, 3.49 (1 H m pchy@@ifdss d, J
6.0 N NH Hz), 6.97 (2H, t, J =7.9 Hz), 7.07 (1 H : m, 7.37 (1 H t, J
7.9 Hz), 7.56 (1 H br s), 7.88 (1H, bndz-8.75 (1IN, br), 8.96 (1H m,
13.6 (1 H, br). 23-07 446. 98 411 A A (500 MHz, DVBO-d6): 0.28 - 0.31 (21-1,

CCHm, 0.47 - 0.50 (2H, m), 1.18 (1 H nm), 1.85-1.91 (3H, m), 1.92 (3H,
s), 1.94 - 2 90 2?3 04 - 3.09 (2H, n) 3.49 - 3.57 (2H, nm), 3.83
(2H, d, J = NH 4.35 (21-1, d, J =5.7 Hz), 6.60 (1L H d, J =
8.5 Hz), 6.68 (1H d. J =82H), 6.83 OH(LH m. 7.27 (1H, dd. J =
82, 85 Hz), 7.84 (1 H br s), 896 (3H m, 10.4 (1 H br s), 13.6 (1 H,
br s). 23-08 NH Cl H ﬁgﬁlo 455 A A (300 Mz, Odg): 0.23 - 0.35 (2H

m, 0.41 - 0.57 (2 o019 (6H, d, J = : , 1.06 -1.28 (1 H m,
1.70 -1.98 (48 m 76 - 3.15 (2H, Wy, 3. 60 21-1, ), 3.60 -
3.75 (1 H, n)i 3. 3.90 N NH 2H,N5%, 4945 M, 4.70 - 4.90
(L H m, 6. nd = 8.3 Fiz) @ghﬁ J =8.3 H), 7.11
(1 H brs), 7 ', J = 8.3 Hz) J_7Jerll(1 4, %r), 7. 80 (1 H br s),
8.65 - 8.95 ( nr, 915 - 9.40 (1 NO.M& (1 H, br), 13.64 (1 H,

OH OH

5 (1) To a solution of tert-butyl 3-{2-amino-3-aminomethyl}-6-[2-(cyclopropyl-

methoxy)-6-hydroxyphenyl]-4-pyridinyl}-1-piperidinecarboxylate (0.150 g, 0.320

mmol), which was obtained in the step (1) of Example 23-1, in tetrahydrofuran (10.0

ml) was added cyclohexyl isocyanate (0.044 g, 0.352 mmol). The mixture was

stirred at room temperature for 1.5hrs and concentrated under reduced pressure. The

10 resulting residue was purified by preparative TLC (ethyl acetate) to give tert-butyl 3-
[2-amino-3[(3-cyclohexyl-ureido)-methyl]-6-[2-(cyclopropylmethoxy)-6-hydroxy-

phenyl]-4-pyridinyl}-1-piperidinecarboxylate as a yellow form (0.113 g, yield; 60%).

15
(2) Then the tert-butyl carbamate was treated in a similar manner as that of the step
(3) of Example 1-1 to give N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxy-
phenyl]-4-(3-piperidinyl)-3-pyridinyljmethyl}-N’-cyclohexylurea hydrochloride.

20 Molecular weight: 530.12
Mass spectrometry: 494 (M + H)*
In vitro activity grade: A



br). WD 02/24679 PCT/EPO1/ 10405 -195 23-09 NH CIH 505.06 469 A A (300 Mz,
DVBO-d6): 0.22 - 0.35 (2H, n), 0.41 - 0.56 (2H, m), 0.88 (6H, d, J = 8
6.8 Hz), WolR/24d7925 (1 H m, 1.70 - 2.00 / \0 (5H, m, 2ZcimEpo13ehs (2H,
3.15 - 3.65 (2H, 1), 3.65 - 3.97 (5H, m), 4.15 - 4.44 NN (2H 1),
6.59 (1H, d, J = 8.3 Hz), 6.67 OH (1 H193l, J = 8.3 Hz), 7.10 (1 H, br s),
7.27 (1 H t, J =8.3H), 7.69 (1L H br), 7.92 (1 H br s), 894 (1 H
br), 9.41 (1 H, br), 10.41 (1H br), 13.68 (1H br). 23-10 NH Ol H 519. 09

483 A A 300 0.35 (2H, , 0.40 - 0.57 (2H, 0. 89
(9H, s), ($ 1. %&%@3 %}5%11% - 2(00 (4H nm, qJ~o~ 2. (75 - ?15
(2H, m, 3. 1H-I~NMRE(BO«) MHz r@MSC8d6)20(22H038 (2B, ﬁ17,943—9@4Q32H rn), 1.1 24 jN

dd
o ;4 83 i), lazmz-zﬁ,(%ﬁamb b oA (1 160 0 (W, Tipd T iy %92

i), 10, 30" (OEb T -S373 183 b 248 B ) o GF O, 7 81 278 388

Dl\/rlso9 8655H0. 231, mP429 {282 (2H)m),(6 5497(1H 0, ms(szmz), )66 (1HJ,a 1282 1)), 30(381 85
584 N (21 ?%; 5.5 01k b2 i o 8 (i 925 ED shy A (LB Sh 18] 1Ha).29 |1
H d, J =7.9 H), 6.64

Examples 23-4 to 23-15

10 According to the similar synthetic procedure of Examples 23-1 to 23-3, compounds

shown in Table 6 were prepared.



2 (1H d J=7.0H), 7.04 (1 H s), 7.27 OH(1 H, t, J = 7.5 Hz), 8.00
(1 H s), 9.09 (2H, s), 10.35 (1H, s). 23-12 NH ClH 490.05 454 A A (500
MHz, DNVBO&@B)2246928 - 0.29 (2H, n), 0.47 - 0.49 (2H, M), R18poi3dost, J =
7.4 H), 1.13 (1 H m, 1.37 - 1.42 (2H, m), 1.84 -1.89 (4H, m, 2.90
1H, m), 3.00 - 3.01 (3H, m, 3.02 - 3196 (2H, n), N NH2 3.78 - 3.85 (3H,
4.30 - 4.36 (2H, n), off 6.58 (1 H, d, J = 8.5Hz),6.67(1H d,J= 8.2
7.04 (1 H s), 7.18 (1 H, s), 7.26 (L H t, J = 8.2 Hz), 8.06 (2H, s),
(1 H, %, 0 39 (L H s), 10.39 (1 H s), 13.60 (1 H s). 23-13 NH
447.97 417 A A (500 Mz, DIVBOd6) 0.28 - 0.29 (2H, _qg). 0.47-0.49 (2H,
1.14(1 H 0 1.85 -1.89 . T 3.02 (1L H M,
3.(33 %"QE‘; ‘%‘"“3 71 (1 H_ 0 mﬂmht @’ss’-v hshon gha sz 4(2&- ?34
N NH nff945. 95 ( twbrod, 6.58(%%89 344, |3 ) 26 2“gg’z DMSQI 7“*?11 ol 0 =
. X 26 (1 H, t J|= 2 H;I 42&1 4349.04
), 9.[40 (|1H 10. 40 (1H| br)), 13.35 (1 HdS)d 59\ td=
H C H 524. 07 [488| A AT. QWdJBIWB@})iq 0.27
39 -

)
2H, , . 2H, 1.12 (1 H, (1,
L0 (rzr)H, S g2 D (AH M, 3m)70(m 53 gﬁm{'fe’}% %%ﬂ”’(

23-05 402.93 [367 |A |A  |(500 MHz, DMSO-d6): 0.78 (4H, m), 1.68
(1H, m), 1.88 (4H, m), 1.99 (1H, m), 3.05
o (2H, dd, J = 11. 4, 23.9 Hz), 3.38 (2H,

m), 3.49 (1H, m), 4.34 (2H, ddd, J = 6.0,
N 13.5, 44.4 Hz), 6.94 (1H, t, J = 7.6 Hz),
7.00 (1H, d, J = 8.2 Hz), 7.23 (1h, S),
NH, 7.35 (1H, t, J = 8.2 Hz), 7.70 (1H, br),
8.90 (1H, br), 9.02 (1H, br), 9.21 (1H, br),
13.7 (1H, br).
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23-06 30092 (355 B |B__ |(500 MHz, DMSO-d6): 1.03 (3H, 1, J =
7.6 Hz), 1.85 (2H, d, J = 13.3Hz), 1.99
(1H, m), 2.18 (2H, g, J = 7.6 Hz), 3.05
(2H, dd, J = 11. 4, 23.9 Hz), 3.38 (2H,
m), 3.49 (1H, m), 4.33 (2H, d, J = 6.0
Hz), 6.97 (2H, t, J = 7.9 Hz), 7.07 (1H,
m), 7.37 (1H, t, J = 7.9 Hz), 7.56 (1H, br
s), 7.88 (1H, br), 8.75 (1M, br), 8.96 (1H,
m), 13.6 (1H, br).

23-07 H 44698 [411 |A |A  [(500 MHz, DMSO-d6): 0.28 - 0.31 (2H,

m), 0.47 - 0.50 (2H, m), 1.18 (1H, m),
1.85 - 1.91 (3H, m), 1.92 (3H, s), 1.94 -
2.00 (2H, m), 3.04 - 3.09 (2H, m), 3.49 -
3.57 (2H, m), 3.83 (2H, d, J = 6.9 Hz),
4.35(2H, d, J =5.7 Hz), 6.60 (1H, d, J =
8.5 Hz), 6.68 (1H, d, J = 8.2 Hz), 6.83
(1H, m), 7.27 (1H, dd, J = 8.2, 8.5 Hz),
7.84 (1H, br s), 8.96 (3H, m), 10.4 (1H, br|
s), 13.6 (1H, br s).

23-08 491.04 |455 |A A (300 MHz, DMSO-d6): 0.23 - 0.35 (2H,
m), 0.41 - 0.57 (2H, m), 1.19 (6H, d, J =
0 6.4 Hz), 1.06 - 1.28 (1H, m), 1.70 - 1.98
/U\ J\ (4H, m), 2.76 - 3.15 (2H, m), 3.15 - 3.60
N o (2H, m), 3.60 - 3.75 (1H, m), 3.75 - 3.90
i# (2H, m), 4.15 - 4.45 (2H, m), 4.70 - 4.90
(1H, m), 6.59 (1H, d, J = 8.3 Hz), 6.66
OH (1H, d, J = 8.3 Hz), 7.11 (1H, br s), 7.27
(1H, t,J = 8.3 Hz), 7.61 (1H, br), 7.80
(1H, br s), 8.65 - 8.95 (1H, m), 9.15 -
9.40 (1H, m), 10.38 (1H, br), 13.64 (1H,
br).




4.45 (2H, n), 6.58 (1H, d, J = 8.8 Hz), N NH2 6.66 OH d, J =8.2 H), 6.91
- 7.00 (1H, off m, 7.10 (1 H s), 7.25 (3H t, J = 7.6 Hz) 7.40 (2H, d,
J =7.6 HAp02k4®® (1 H s), 8.85 (1 H s), 9-28(2H S), PGvip01/dsos, S).
23-15 540.13 504 A A (500 MHz, DVMSO-d6): 0.29 - 0.31 (2H, n), 0.48 - 0.50
(2H, m, 1.14 (1 H n), NHcaH 1.81 --19%92 (4H, m) 2.89 (1H, m), 3.08 \ ~
\'1 (1 H m, 3.59 - 3.60 (2H, m, 3.61 (1 H mn, 3.82 (2H, dd, J = 6.2,
10.1 Hz), 4.85 (2H, dd, J = 5.4,15.6 Hz), 6.59(1H d, INNHpp=8.5
Hz), 6.65 (1238 (O, ) c.d"z) 7. 158506 [kdo HA U JA J [@00/MHz, ONBPD-d6):0.2240.36 2H, s),
7.27 (1 H |off |t g5 7.82 (2H t|, J|= msom))smzwmgee((wm =
7.8 Hz), 7.70 (1 8. 71 (2H] br)}, 9.]25 (1 685?)1,75 5% i 2°°br).
Exanmpl e 24- 1 NAQ~ NHP2 N H~O 5§ OH| OH I B Ol gtli on

of tert-butyl 3-|{ tiy| am no) met hy|l ] - 2- ami no- [ni) 6,59 (1H, d, J = 8.3 Hz), 6.67
(cycl opr opyl|met hio hydr oxyphenyl | - 4- pyrli di nyl } (1H1¢-b19¢?é'ﬂl @19 %’aﬁ)bb%?yl ate
(1.134 g, 2.1220 jpmol ), which was obtained ijn the s1§r) 94ﬂ:§% r) 23-1,
and 10 trietlhyl amine (1.871 nl, 13/320 |mol)) in tefhdalcin0mids @ bf. 5

was added dropwi se a solution of friphosgegne (0.652 g, 2 220 nnnl) in

tetrahydrof uran (150l ) under an- n_atinospherie.
overni ght, t|R&"reactiq wi gture was > Huatiched iﬁ/ \/\3?@ 0. éHdr,ﬁ 5554{5
separlat ed o1 gani.0s pkege, myaso \msdaeah)vm th

extracted wifth et NI tatﬁ-& The 5
4 ' oe'ﬁKi and cloncent r at ed|2.75-3.15(2H, m), 3.15 - 3.50 (2H, m),
3.72 (2H, s), 3.67 - 3.90 (3H, m), 4.24
(1H, dd, J = 5.7, 15.5 Hz), 4.37 (1H, dd, J
o = 5.7, 15.5 Hz), 6.58 (1H, d, J = 8.3 Hz),
6.67 (1H, d, J = 8.3 Hz), 7.11 (1H, br s),
7.26 (1H, t, J = 8.3 Hz), 7.67 (1H, br),
7.91 (1H, br s), 8.95 (1H, br), 9.39 (1H,
br), 10.39 (1H, br), 13.68 (1H, br).

brine, dried over

2311 NH  CH 476.02 |440 |A A (500 MHz, DMSO0-d6): 0.28 - 0.29 (2H,
m), 0.47 - 0.49 (2H, m), 1.13 (1H, m),
0 1.85 ~ 1.90 (5H, m), 2.86 (6H, s), 3.01
/U\ _ {1H, m), 3.25 - 3.27 (2H, m), 3.78 - 3.84
| = i T (2H, m), 3.96 (1H, m), 4.31 (2H,d, J =
T 5.0 Hz), 6.59 (1H, d, J = 7.9 Hz), 6.64
2

(1H,d, J =7.0 Hz), 7.04 (1H, s), 7.27
OH (1H, t, J = 7.5 Hz), 8.00 (1H, s), 9.09 (2H,
s), 10.35 (1H, s).

23-12 490.05 |454 |A A (500 MHz, DMS0-d6): 0.28 - 0.29 (2H,
m), 0.47 - 0.49 (2H, m), 0.82 (3H, t, J=
7.4 Hz), 1.13 (1H, m), 1.37 - 1.42 (2H,
m), 1.84 - 1.89 (4H, m), 2.90 (1H, m),
3.00 - 3.01 (3H, m), 3.02 - 3.05 (2H, m),
3.78 - 3.85 (3H, m), 4.30 - 4.36 (2H, m),
6.58 (1H, d, J = 8.5 Hz), 6.67 (1H,d, J =
8.2 Hz), 7.04 (1H, s), 7.18 (1H, s), 7.26
(1H, t, J = 8.2 Hz), 8.06 (2H, s), 9.05 (1H,
s), 9.39 (1H, s), 10.39 (1H, s), 13.60 (1H,

s).

447.97 (412 |A A (500 MHz, DMSO-d6): 0.28 - 0.29 (2H,
q), 0.47-0.49 (2H, q), 1.14(1H, brs),
1.85 - 1.89 (4H, m), 2.88 (1H, m), 3.02
(1H, m), 3.25 - 3.33 (2H, m), 3.71 (1H,
m), 3.78 - 3.86 (2H, m), 4.28 - 4.34 (2H,
m), 5.95 (1H, br), 6.58 (1H, d, J = 8.2
Hz), 6.67 (1H, d, J = 8.2 Hz), 7.04 (1H.
s), 7.26 (1H, t, J = 8.2 Hz), 8.09 (2H, br),
9.04 (1H, br), 9.40 (1H, br), 10.40 (1H,
br), 13.35 (1H, s).

23-13




15 under

reduced pressure.

purified by colum WO 02/24679 PCT/ EPO1/ 10405

silica gelwdpedene / ethyl

acetyl

pyridof[ 2, 3-

g, yield; 48%. 50
Then the tert-butyl

the step (3)

3-acetyl-7-[2-(cycl opropyhnet hoxy) - 6- hydr oxyphenyl ] -5-(3- 10
pi peri di nyl ) 2314 di hydropyddi do[ 2, 3-|&phy pbani AN n-|2( 1400 UigeD OTAT- 024 (2.
Mol ecul ar wej ght 98} Mass ctironmefry: | 437 (Mmiojq’ s}hzé_&d"”%
activity grade: A 15 gk/ﬁgﬁlvity gr adp: (A54%k8 HFE
DVSO-d6): 0.B1 -{0. NmN 0.56 - 0[59 [(2H| m 44&(2%) 631H, drI)=,88Hz)
1.74-1.79 (2H, ﬁ, .93 (2H| m, | 2.4 (H, GGQH§G‘£2ﬂﬁg®1(EHUHn)
3.21 - 3.34 (3H, 3981 - 3.86 (2H, n), 4, 93|(2H7 gg’( (v Py S ol A S
8.2 Hz), 7.16 (1H, t, J =8.2Hz), 7.7B (1H §), dfasd@.shoéz Efbs)(l
br), 10.95 (LlH, 5). 20 Exanple 24-2 NI NAO- YO 0
23-15 540.13 [504 |A |A  |(500 MHz, DMSO-d6): 0.29 - 0.31 (2H,
m), 0.48 - 0.50 (2H, m), 1.14 (1H, m),
1.81 - 1.92 (4H, m), 2.89 (1H, m), 3.08
(1H, m), 3.59 - 3.60 (2H, m), 3.61 (1H,
m), 3.82 (2H, dd, J = 6.2, 10.1 Hz), 4.85
(2H, dd, J = 5.4, 15.6 Hz), 6.59 (1H, d, J
= 8.5 Hz), 6.65 (1H, d, J = 8.2 Hz), 7.12
(1H,t, J = 7.5 Hz), 7.14 (1H, s), 7.27 (1H,
t,J =85 Hz), 7.32 (2H, t, J = 7.6 Hz),
7.49 (2H, d, J = 7.8 Hz), 7.70 (1H, br),
8.71 (2H, br), 9.25 (1H, br), 10.23 (1H,
br).
Example 24-1
5
To a cold (0 °C) solution of tert-butyl 3-{3-[(acetylamino)methyl]-2-amino-6-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-4-pyridinyl}-1-piperidinecarboxylate
(1.134 g, 2.220 mmol), which was obtained in the step (1) of Example 23-1, and
10 triethylamine (1.871 mL, 13.320 mmol) in tetrahydrofuran (150 mL) was added
dropwise a solution of triphosgene (0.652 g, 2.220 mmol) in tetrahydrofuran (150
mL) under an argon atmosphere. After stirred overnight, the reaction mixture was
quenched by water. The mixture was extracted with ethyl acetate. The separated
organic phase was washed with brine, dried over MgSOQs,, filtered and concentrated
15 under reduced pressure. The resulting residue (yellow solid) was purified by column

N~ OYl', NH

HCI

of Exanple 1-1 to give

The resulting residue (yellow solid) was

-197 chromat ogr aphy on

acetate =1/1) to give tert-but WcreH$10405
-7-[2- (cycl opropyhnet hoxy) - 6- hydr oxyphenyl ] - 2- oxo- 1, 2, 3, 4-t et r ahydr o-
d] pyri mdin-5-yl}-1-piperidi-n@ear boxyl ate as a white form (0.569
OO ONK, ONNK'ONHO OH ™

carbamate was treated in a simlar

manner

as that of




NNH2 NHO OH OH WD 02/24679 PCT/ EP01/ 10405 -198 To a cooled (0 C
solution of tert-butyl 3-(2-am no-6-[2-(cycl opropyl net hoxy) - 6-

hydr oxypheydalzaéro { [ (et hoxycarbonyl)am no] net hyl } PCT/EP01/10405
-4-pyridinyl)-1-piperidine- carboxylate (0.145 g, 0.268 nmol), which was
obtained in the step (1) of Exanple 5 2392, and triethylamne (0.226 ni,
1.609 nmmol) in tetrahydrofuran(30 nmL.) was added tri phosgene (0.079 g,
0.268 mml) in tetrahydrofuran (10 nL) under an argon atnosphere. The

m xture was r t ty] S
continued for éﬁﬁﬁgn{pﬁy \t,@rmcl]%ae @%@g%ﬁ 3565&% &%J]gg%\}grst%e{ﬁ {ﬁed
with ethyl aesilati-(cytlopopphicions)-o+hydroxyphdigte2 ml;mmamwm wat er and
brine 10 successi veI , dried over MgSO4, filtered, and _concentrated under

reduced presRUH®[2,3 Eym@@m pivhigl w&qnég@mhgxmﬁ 75 &d "ytepfapa &SP es.TLC
(hexane / et gd_ggg ate = 1/1) to give ethyl 5-]
1- (tert-but oXycarbonyl)-3-piperidinyl]-7-[2-(cycl opropyhnet hoxy) - 6-
hydr oxyphenyl ] - 2- oxo- 1, 4- di hydr opyri do[ 2, 3-d] pyri m di ne- 3( 2H) - car boxyl at e
as a white solid (0.904 g, |eId 60@6 150 NAO- NHHC O ------------
31- 0O YONO""~ONO N Hié OH OH Then the tert-butyl ester was
treated in a simlar map at of the step[(3NHOHCI Exanple 1-1 to give
et hyl 7-[2-(cyc|o pyln-t»oxy) 6- hydroxydﬁfnyl oxo-5-(3- 20
pi peridinyl)-1,4- d|hydro-yr|do[ 3 d] pyri mjdi ne- rboxyl at e

pET~Q 503.00 Ma3

hydrochl ori de. Mol
In vitro activity gr

Then the tert-butyl carbamate was treated in a similar manner as that of the step (3)
of Example 1-1 to give 3-acetyl-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-
10 piperidinyl)-3,4-dihydropyrido[2,3-d]pyrimidin-2(1H)-one hydrochloride.

Molecular weight: 472.98
Mass spectrometry: 437 (M + H)*
In vitro activity grade: A

15 Cellular activity grade: (A549)-A
"H-NMR (500 MHz, DMSO0-d6): 0.31 — 0.34 (2H, m), 0.56 — 0.59 (2H, m), 1.26 (1H,
m), 1.74-1.79 (2H, m), 1.81 — 1.93 (2H, m), 2.47 (H, s), 2.85 — 2.98 (2H, m), 3.21 -
3.34 (3H, m), 3.81 — 3.86 (2H, m), 4.93 (2H, s), 6.52 (2H, d, ] = 8.2 Hz), 7.16 (1H, t,
J=8.2 Hz), 7.78 (1H, s), 8.79 (1H, br), 9.30 (1H, br), 10.95 (1H, s).

20
Example 24-2




25 Cellular activity grade: (A549)-A WO 02/24679 PCT/EPO1/10405 -199

"H NMR(500 MHz, DMSO-d6): 0.31 - 0.34 (2H, m, 0.55 - 0.59 (2H, m, 1.26 -
1.28 (1H, wiroz@uerol. 27 (3H, t, J = 7.3 Hz), 1.74 - 1.85 (3hcTMBo12e85 - 2. 95
(2H, m, 3.22 - 3.25 (1H mM, 3.30 - 3.32 (2H, M, 3.79 - 3.87 (1H m,
4.22 - 4.25 (2H, m, 4.91 (2H, s), 6.529¢2H, d, J = 8.2 Hz), 7.16 (1H t,
J =8.2 H), 7.78 (1H, s), 8.91 5 (1H, br s), 9.29 (1H, br), 10.86 (1H,
s). Exanple 24-3 NNAO\ A ONNOONHHHNNHZI NHO OHOH 10 To a
cooled (0 C) solution of tert-butyl 3-{2-am no-3-({[(cycl ohexyl am no) -

car bonyl ] am no} nethyl)-6-[2-(cycl opropyl net hoxy) - 6- hydr oxyphenyl ] - 4- pyri -
di nyl } - 1- pi pE¢ iaddootelaf(beR)y sohitivinOofORR-taityl03-(6 aminwed-] 2-(oybloptopytsethbtygicaed in
the step (1) of Exanple 23-3, and triethylamne (15.0 ni, 0.389 mmol) in
t et r ahydr of ubyssoxyphenyl]-8- {hieshoxpearbonyd B-4pysdigyDdnpiperidiptphosgene

(0.019 g, 0.0 [ t , e Q. e )y
at nosphere. CFE%’%% &?%&ﬁ,ﬁéé?%ﬁ#& 818“%§ gga@dhlﬁgﬂgi@g}?éﬁgg%ﬂ%lg by
wat er, §he mxpumel Weah@XinirRCOR6VNLL 16609y inmaly & adteahydidurag(ParmaLyavasr gani c
phase was washed with brine,_ dried over filtered and concentrated

SO,
under r educedidsd daphasgenetAd7P gs026% ﬁgnm% irahydrpfuran @8 k) unsgr g grgon

( Lee. S8 _ ! o it h
triturate ‘%tlg{&ﬁ@&refrég[ﬁ%%@%hugwgér ?&é’d iéﬁgaexﬁ{jto%oﬁf ﬂe}nE)?{ahRQ an‘&qﬁé‘gt?rggtg;l

di i sopropyl I'ed un é e pressure‘to grve ter

3-{3-[ (cycl owas continued for 3 hrs. After quenched by water, the mixture was extracted with

hexyl am no) car bonyl ] -7-[ 2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 2- oxo-1, 2, 3
, 4- "t et r ahy cetByly péetp-2, h@i]ssmratﬁﬁ? irgATEC yphnse) Wap a@aa)ﬁeql et vy pad dring. 021

g, yi eidj Ssqfé%essively, dried over MgSO,, filtered, and concentrated under reduced pressure.
The resulting residue was purified by preparative TLC (hexane / ethyl acetate = 1/1)

to give ethyl 5-[1-(tert-butoxycarbonyl)-3-piperidinyl}-7-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-2-oxo-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate as a
white solid (0.904 g, yield; 60%).

15

Then the tert-butyl ester was treated in a similar manner as that of the step (3) of
Example 1-1 to give ethyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-
20 piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate hydrochloride.

Molecular weight: 503.00
Mass spectrometry: 467 (M + H)"
In vitro activity grade: A

25 Cellular activity grade: (A549)-A



WO 02/ 24679 PCT/ EPO1/10405 - 200 O N~o/\ NHHO OONNONNI HH H
NOI\ NNO OHdOHd Then the tert-butyl carbanate was treated in a simlar
manner aswig@iaeh the step (3) of Exanple 1-1 to give  pCT/EP01/10405

N-cycl ohexyl - 7-[ 2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl] 5

2- 0X0- 5- (3-pi peridinyl)-1,4-di hydropyri-de92, 3-d] pyri m di ne-3(2H) - car boxam d
e hydrochloride. Ml ecular weight: 556.11 Mass spectronetry: 520 (M + H)+
10 In vitro activity grade: A Cellular activity grade: (A549)-A 'H NWR

: . _ o i) ol 24c- 1.35
STy ofERR 0, pMSGgh 51 Doalolh . 8.9 9359 o) myt- g
28 o B A T VoL AR 75 L8O (H, ) 2,85 5298 {2, m)), 3. 63
- . \ = .Y, . . , S . \ = .
oy 03 e ERe Y din i ash O3 BB w8 DS i 495 485 By, o)

11.73 (111, 2% (gi?%'é%z?(gﬂf‘d'\'i 'éo'sg_ %1@,3.1'6 e 0y L gh ), 7Rl Ns)NGi4, OH OH

20 To a cold 't ion’of "ter

3-{ 2- ans no- 3¢I(HR b ) FEOHYH) b 286 A¥E; lsp-

Example 24-3

10
To a cooled (0 °C) solution of tert-butyl 3-{2-amino-3-({[(cyclohexylamino)-
carbonyl]amino } methyl)-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-pyri-
dinyl}-1-piperidinecarboxylate(0.039 g, 0.065 mmol), which was obtained in the step
(1) of Example 23-3, and triethylamine (15.0 mL, 0.389 mmol) in tetrahydrofuran

15 (10.0 mL) was added dropwise a solution of triphosgene (0.019 g, 0.065 mmol) in
tetrahydrofuran (5.0 mL) under an argon atmosphere. The mixture was stirred at
0°C for 2 hrs. Afiter quenched by water, the mixture was extracted with ethyl
acetate. The separated organic phase was washed with brine, dried over MgSO,,
filtered and concentrated under reduced pressure. The resulting residue (white solid)

20 was triturated with diisopropyl ether, collected by filtration, washed with diisopropyl
ether, and dried under reduced pressure to give tert-butyl 3-{3-[(cyclo-
hexylamino)carbonyl]-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-0xo0-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidin-5-y1}-1-piperidinecarboxylate (0.021 g, yield;
52%).



propyl met hoxy) - 6- hydr oxyphenyl ] - 4-pyri di nyl} -1-piperidi necarboxyl ate
(0.150 g, WD 02/24679 PCT/EP01/10405 - 201 0.320 nmol), which was

obt ai ned wp ¢2ng¢®tep (1) of Exanple 23-1, and triethyl am neT/Ef1/Q6165 L,
0.480 mmol) in tetrahydrofuran (9 M.) was added net hanesul fonyl chloride
(0.027 m., 0.352 mmol ) under an argon aeosphere. The stirring was
continued at 0 Cfor 1 hr. After quenched by water, the m xture was
extracted with 5 ethyl acetate. The separated organi c phase was washed with
brine, dried over MSX, fidtered, and concentrated under reduced
pressure. The resulting yel Jow kT esidue was purified i

from diisopropyl ether difchPoronet hane to give t ut

3-(2-am no-6-[ 2- (cytl oprapyl nmetdox -hydroxy%enyl o]

{[ (et hyl sul f onyl ) am no] net hyl }} 4- dirnyt= 1-Rai LA nec (o) te as a
yellow 10 solid (0-997¢Gyyi 8T dN58% . o o ~019~ N WYONOOI N
O NI NHH N H-O GHROHAYy “ﬁiﬁm ed (0 O sol obut yl

3-(2-am no-6-[2-(c ropyll-net oxy)-6 15 H

hydr oxyphenyl | - 3- {[ Offet®y| sul f onyl ) ami no] met hyl }=4- B¥ri di nyl ) - 1- pi peri di ne-
carboxylate (0.050 g, 0.091 mml) and triethylamne (0.077 nmL, 0.549 mmmol)
in tetrahydrofuran (15 nL) was added to a solution of triphosgene (0.027

g, 0.091 ' 1 .under ..an_ar gon ere. Jlhe

T xture was Tart e bLATLbaE A e A F B R A TR HEp (e
continued f oof Bxdnigsle UAkey giﬁ@Wcﬁl@ﬁﬁ-ﬁ{mmﬁfcﬁyhﬁéth@){y)@?&B%héﬂyl]ﬂﬁt er,
the m xture was extracted with eth acetate. The separated organic phase
was washed wetoKoBrGriiperihinydit! dvdihydrgmmidof2,3dlpyinsidineai(@H)-eaberamideed under
reduced pres he resulting yellow solid was triturated with

di i sopropyl 1E:‘##gcrhl%;l@n(ga’coI | ected by filtration to give tert-butyl 3-[7-[2-

Molecular weight: 556.11
Mass spectrometry: 520 (M + H)*
10 In vitro activity grade: A
Cellular activity grade: (A549)-A
'H-NMR “(500 MHz, DMSO-d6): 0.32 — 0.34 (2H, m), 0.55 - 0.59 (2H, m), 1.24 —
1.35 (8H, m), 1.64 (1H, m), 1.75 — 1.78 (2H, m), 1.82 — 1.84 (4H, m), 1.91 — 1.93
(2H, m), 2.86 (1H, m), 2.96 (1H, m), 3.16 (1H, m), 3.62 (1H, m), 3.63 — 3.88 (2H,
15 dd, J = 6.9, 9.8 Hz), 4.98 (2H, s), 6.52 (2H, d, J = 8.2 Hz), 7.16 (1H, t, ] = 8.5 Hz),
7.77 (1H, s), 9.00 (1H, s), 10.82 (1H, s), 11.73 (1H, s).

Example 24-4

20
To a cold (0 °C) solution of tert-butyl 3-{2-amino-3-(aminomethyl)-6-[2-(cyclo-
propylmethoxy)-6-hydroxyphenyl]-4-pyridinyl} -1-piperidinecarboxylate (0.150 g,



(cycl opropyl nmet hoxy) - 6- hydr oxyphenyl ] -3

- (met hyl sul fonyl)-2-o0x0-1, 2, 3,4-tetra 25

hydr opyr i 9@ @3/2367@] pyri m di n-5-yl ] -1- pi peri di necar boxyl at e mg/EroYaddo9W sol i d
(0.028 g, yield; 55%. WO 02/24679 PCT/EP01/ 10405 - 202 0 NAQ ~ NH HC
YONS NONO HHOHOH Then the texg--butyl carbanmate was treated in a
simlar manner as that of the step (3) of Exanple 1-1 to give

7-[2- (cycl opropyl et hoxy) - 6- hydr oxyphenyl ] -3- (et hyl 5

myar - chi o 120 PR v i By POt piatp AL, e Y, |
10 In vitro q006Vim, a.nadqmngl)%l ’cdﬁlaﬁidraﬁ&%lV? YnIOY R4S addédHibthaMeitiodiyR

(500 MHz, DMBO-d6): 0.30 - 0.33 (2H, 4-70.58 (2H, m, 1.26 ~(1H,
m, 1.73 - 1chBridei.08y mh, 8852 mmod r amargon gengspheren) The s@@inglwas m)

. , . T H, 3.5 H . 3.83 (2H d =.0.9,
7 2 by . opopdiEd £0 30 I0E B8 et ajenchiod Bfath e mitinte s Stnctoq ity
Hz), 7. 85 (1lgthys)acetited 7 Thé Heparhtedorkanic (phasd was bkadhéd (wHth biine, EXEdRNVES 24-5

to 24-10 20 According to the simlar synthetic procedure of E’x_arrpl es 24-1
to 24-4, conpbeids filtoreshrandncongpnteated wades 1edeqedr prgssuwd Dixy peseliting yellow

ECI\/-II;/ EPO1/ 1049§sidu-62v€/)e§s p-lrl%kfile?l be rreT(I:)rlystEffi'zatE\cl)% é&rgll"gﬁ[sgﬂrgpy eltlgerllt/ d}@ﬁgro}ﬁle one é549

give tert-butyl 3-(2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-3-
{[(methylsulfonyl)amino]methyl}-4-pyridinyl)-1-piperidinecarboxylate as a yellow
10 solid (0.097 g, yield; 56%).

To a cooled (0 °C) solution of tert-butyl 3-(2-amino-6-[2-(cyclopropylmethoxy)-6-

15 hydroxyphenyl]-3- {[(methylsulfonyl)amino]methy1} -4-pyridinyl)-1-piperidine-
carboxylate (0.050 g, 0.091 mmol) and triethylamine (0.077 mL, 0.549 mmol) in
tetrahydrofuran (15 mL) was added to a solution of triphosgene (0.027 g, 0.091
mmol) in tetrahydrofuran(5 mL) under an argon atmosphere. The mixture was
allowed to warm to room temperature, and the stirring was continued for 3 hrs under

20 an argon atmosphere. After quenched by water, the mixture was extracted with ethy
acetate. The separated organic phase was washed with brine, dried over MgSOy,
filtered, and concentrated under reduced pressure. The resulting yellow solid was
triturated with diisopropyl ether and collected by filtration to give tert-butyl 3-[7-[2-
(cyclopropylmethoxy)-6-hydroxyphenyl]-3-(methylsulfonyl)-2-oxo-1,2,3,4-tetra-

25 hydropyrido[2,3-d]pyrimidin-5-y1]-1-piperidinecarboxylate as a yellow solid
(0.028 g, yield; 55%).



24-05 NH CIH 517.03 481 A A (300 Mz, DMSO-d6): 0.25 - 0.38 (2H, nj, 0.50
- 0.64 (2H, m), 1.29 (6H d, J = 6.0 Hz), 1.20 -1.32 (1 H n), 1.60 - 2.00
(4H, m, Wolk/2468.05 (2H, m, 3.15 - 3.40 No' \ (3H m, p&1/fro1164092 (2H,
n), 4.89 (2H, s), 4.90 - 5.04 (1 H ), 6.53 (2H, d, J =83 Nq o Hz),
7.17 (L H t, J)=8.3 Hz), 7.78 (1L H, spo2-OH 8.92 (1 H, br), 9.25 (1 H,
br), 10.82 (11-1, S). 24-06 NH CH 531.06 495 A A (300 MHz, DMSO-d6): 0.25
- 0.38 (21i, n), 0.51 - 0.64 (2H, m), 0.95 (6H, d, J = 0 6.4 Hz), 1.17 -
1.35 (1 H ), 1.63 - 2.05 I\d;ko(SH M, 2.75 - 3.10 (2H, n), 3.10 - 3.45
(3H, n), 3.75 - 3.92 (2H 9 (2H, d, N o J>~§ ), 4.89 (1L H d, J
= 15.8 Hz), off 4. 95(1H[d, —19 ), 6. 53( 2H,eh J= r'ﬁ 7 17 (1 H I, J
= 8.3 Hz), 7.78 (A, 8.65 - 9.20 (1 H Ym, (LH n,
10.84 (1 H, s). 24- 07 \H Gl H 54508 509~A~A d6): 0.25 - 0.37

(2H, m, 0.52 - 0.6 N Q397 (9H, s),

1.35(1H,m, 1. 60-2.0 Yo MO -~ 2,75 , 3.10 - 3.40
(2H, r‘r) 3.76 - 3. N, %00 (2H s) laga N8 (1 H d J =158
Hz), 4.96 (1 H d, .8 OH Hz), 6.53 (2H, d,° = 8.3 Hz), 7.17 (1H t,

J=83H), 7.77 (L H s), 8.65-9.05(LH m, 9.25- 9.60 (1L H m,
10.83 (1 H, s). 24-08 NH CH 502.02 466 A A (500 Mz, DVSO-d6): 0.33 - 0.35

(2K m, 0. %‘ﬁeﬁ th%'tgg-bﬁgy%car@amag'e' v%gs t(relate% mrQ similar manner as that of the step (3)

of Example 1-1 to give 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-3-(methyl-
5 sulfonyl)-5-(3-piperidinyl)-3,4-dihydropyrido[2,3-d]pyrimidin-2(1H)-one hydro-
chloride.

Molecular weight: 509.03
Mass spectrometry: 473 (M + H)"
10 In vitro activity grade: A
Cellular activity grade: (A549)-A
TH-NMR (500 MHz, DMSO-d6): 0.30 — 0.33 (2H, m), 0.54 — 0.58 (2H, m), 1.26
(1H, m), 1.73 — 1.78 (2H, m), 1.88 — 1.93 (2H, m), 2.88 (1H, m), 2.99 (1H, m), 3.13
(1H, m), 3.30 - 3.35 (2H, m), 3.50 (3H, s), 3.83 (2H, dd, J = 6.9, 7.2 Hz), 4.97 (2H,
15 s), 6.53 (2H, d, T =8.2 Hz), 7.17 (1H, t, ] = 8.5 Hz), 7.75 (14, s), 8.67 (1H, s), 9.11
(1H,s), 11.02 (1H, s).

Examples 24-5 to 24-10

20 According to the similar synthetic procedure of Examples 24-1 to 24-4, compounds

shown in Table 7 were prepared.



1.76 - 1.80 (2H, m, 1.90 - 1.92 (2H, m), 2.84 - 2.91 (10H, m), 3.14 (1H
m, 3.83 ANII 3.85 (2H, m), 4.64 - 4.70 (2H, m, 6.51 - N'O6.54 (2H, m),
7.16 (1 Hwydoz2dem 8.2 Hz), 7.80 (1 H s), 8.47 (1 H s), ®&1%poiAodos S),

LOH 10.68 (1

(2H  m,
1.72 -

(2H m,
6.52 JO (2
br), 9.17 (

H,

0.56 -
1. 91 (4H,

S).

0.58 (2H, m),
2.85 -
3.31 - 3.33 (2H,

7

m,

m,

S).

24-09 NH GH 502. 02 466 (500 MHz, DMBO- d6):
1.10 (3H203, J
2.95 (2H, M,

N --

3.16 (1 H,
0 3.82 - 3.86 (2H, m,
8.2Hz), 7. 17(1H, t, J=8.2 OH Hz),

10.84 (11-1,

7.3 Hz),

m, N 3.22 -

7.78 (1H, 8. 96

s),

24-10 NH CIH 473.96 438 A A
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4.99 (2H,
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3.27
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(1H,
300 Mz,
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3)2 No

st.Qet§3 (2H,

m,
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90 - 5.04 (1H, m), 6.53 (2H, d, J = 8.3
Hz), 7.47 (1H,t,  =8.3 Hz), 7.78 (1H, s),
8.92 (1H, br), 9.25 (1H, br), 10.82 (1H,
s).

24-06

531.06

495

(300 MHz, DMSO-d6): 0.25 - 0.38 (2H,
m), 0.51 - 0.64 (2H, m), 0.95 (6H, d, J =
6.4 Hz), 1.17 - 1.35 (1H, m), 1.63- 2.05
(5H, m), 2.75 - 3.10 (2H, m), 3.10 - 3.45
(3H, m), 3.75- 3.92 (2H, m), 3.99 (2H, d,
J = 8.3 Hz), 4.89 (1H, d, J = 15.8 Hz),
4.95 (1H, d, J = 15.8 Hz), 6.53 (2H, d, J =
8.3 Hz), 7.17 (1H, 1, J = 8.3 Hz), 7.78
(4H, br), 8.65 - 9.20 (1H, m), 9.20 - 9.75
(1H, m), 10.84 (1H, s).

24-07

545.08

509

(300 MHz, DMSO-d6); 0.25 - 0.37 (2H,
m), 0.52 - 0.63 (2H, m), 0.97 (9H, s),
1.17 - 1.35 (1H, m), 1.60 - 2.00 (4H, m),
2.75 - 3.10 (24, m), 3.10 - 3.40 (2H, m),
3.76 - 3.92 (3H, m), 3.90 (2H, s), 4.89
(1H, d, J = 15.8 Hz), 4.96 (1H, d, J = 15.8
Hz), 6.53 (2H, d, J = 8.3 Hz), 7.17 (1H, 1,
J=8.3Hz), 7.77 (1H, s), 8.65 - 9.05 (1H,
m), 9.25 - 9.60 (1H, m), 10.83 (1H, s).

24-08

502.02

466

(500 MHz, DMSO-d6): 0.33 - 0.35 (2H,
m), 0.56 - 0.58 (2H, m), 1.26 (1H, m),
1.76 - 1.80 (2H, m), 1.90 - 1.92 (2H, m),
2.84 -2.91 (10H, m), 3.14 (1H, m), 3.83 -
3.85 (2H, m), 4.64 - 4.70 (2H, m), 6.51 -
6.54 (2H, m), 7.16 (1H, t, J = 8.2 Hz),
7.80 (1H, s), 8.47 (1H, s), 8.97 (1H, s),
10.68 (1H, s).

24-09

502.02

466

(500 MHz, DMSO-d6): 0.32 - 0.33 (2H,
m), 0.56 - 0.58 (2H, m), 1.10 (3H, t, J =
7.3 Hz), 1.27 (1H, m), 1.72 - 1.91 (4H,
m), 2.85 - 2.95 (2H, m), 3.16 (1H, m),
3.22 - 3.27 (2H, m), 3.31 - 3.33 (2H, m),
3.82 - 3.86 (2H, m), 4.99 (2H, s), 6.52
(2H, d, J =8.2 Hz), 7.17 (1H, 1, 4 = 8.2
Hz), 7.78 (1H, s), 8.96 (1H, br), 9.17 (1H,
br), 10.84 (1H, s).

24-10

473.96

438

(300 MHz, DMSO-d6): 0.32 - 0.33 (2H,
m), 0.56 - 0.58 (2H, m), 1.26 (1H, m),
1.73 - 1.95 (3H, m), 2.85 - 2.97 (3H, m),
3.19 - 3.34 (4H, m), 3.78 - 3.86 (2H, m),
4.98 (2H, a), 6.53 (2H, d, J = 7.9 Hz),
7.16 (1H, t, J = 8.3 Hz), 7.46 (1H, br),
7.78 (1H, s), 8.33 (1H, br), 8.67 (1H, br),
9.12 (1H, br), 10.80 (1H, s).

.86 (2H,
= 8.3
of f

arrpl e




5 To a suspension of tert-butyl

3-[ 2- am no- 3-f onnyl - 6- ( 2- hydr oxyphenyl ) - 4- pyri -

di nyl ] - 1- wigperughionecar boxyl ate (0.86 g, 2.16 nmol) in et hgraledo2hodss) were
added diethyl malonate (6.93 g, 43.27 nmol) and piperidine (2.14 nL, 21.64
mmol ) and, and the m xture was heated-ap4refl ux overnight. The m xture was
allowed to cool to roomtenperature, and then diluted with ethanol. The
resul ting precipitate was 10 collected by filtration, washed with ethanol
and dried ung é% Gfd pressure to give ethyl 5-]

1-(tert- butoxyca onyl)-3-pi peridinyl]-7-(2-hydroxyphenyl)-2-oxo-1, 2-di -
hydr o- 1, 8- napht hyri di ne- 3-carboxyl ate as a yellow solid (0.752 g, yield,;
71%9. 0 NAONHHC OO CH OHNHO NHO 15 Then the tert-butyl
carbanmate was treated in a ar manner as that of %th tep (3) of
Exanple 1-1 to give et %# i peridinyl)-1,2-
di hydro- 1, 8- napht hyri dilneJ 3- carboxylate hydrochlorlne 20 Mol ecul ar wei ght :
429.91 Mass spectronetryf 394 (M+ HH+ In vitro 3 i grade: A WD

02/ 24679 PCT/ EPO1/ 194057 - Cel Iotar>act i i y 2 H4549) - B ' H NVR
(500 MHz, DMBO- d6):] 1. t, J =7.1 H) ] 1. 07 (4H, m), 2.92 -
3.00 (1 H m, 3.7 INANRH m 3.77 (1Hf DY), MM Y2H, g, J = 7.1 Hz),

6.97 - 7.01 (2H, 7.41 (1H t, J = 7.25 Mk : , S), 8.21 (1H, d,
J =7.25 Hz), 8.62 5 (1H, s), 8.83 (1H, br), 9.18 (1H, br), 12.69 (1H, s),
12.96 (1H, br s). Exanple 25-2 NA\Ok NAO< O1 OHO1 O

5 To a suspension of tert-butyl 3-[2-amino-3-formyl-6-(2-hydroxyphenyl)-4-pyri-
dinyl]-1-piperidinecarboxylate (0.86 g, 2.16 mmol) in ethanol (25 mL) were added
diethyl malonate (6.93 g, 43.27 mmol) and piperidine (2.14 mL, 21.64 mmol) and,
and the mixture was heated at reflux overnight. The mixture was allowed to cool to
room temperature, and then diluted with ethanol. The resulting precipitate was

10 collected by filtration, washed with ethanol and dried under reduced pressure to give
ethyl  5-[1-(tert-butoxycarbonyl)-3-piperidinyl]-7-(2-hydroxyphenyl)-2-oxo-1,2-di-
hydro-1,8-naphthyridine-3-carboxylate as a yellow solid (0.752 g, yield; 71%).

15
Then the tert-butyl carbamate was treated in a similar manner as that of the step (3)
of Example 1-1 to give ethyl 7-(2-hydroxyphenyl)-2-oxo0-5-(3-piperidinyl)-1,2-
dihydro-1,8-naphthyridine-3-carboxylate hydrochloride.

20 Molecular weight: 429.91
Mass spectrometry: 394 (M + H)*
In vitro activity grade: A



NNHZ NNHZ OO0 Ilc~0 ol I 10 (1) To a stirred solution of tert-butyl
3-[ 2-am no- 6-{2- (cycl opropyl net hoxy) - 6-[ (4- net hoxybenzyl ) oxy] phenyl }

- 3- (hydr ow@idhgo) - 4- pyri di nyl ] - 1- pi peri di ne- carboxyl at e pciyBid®1@0s5 1. 863
mmol ), which was obtained in the step (2) of Exanple 17-1, in

di chl oronet hane (50 nL) was added nmangap@se di oxide (3.240 g, 37.261
nmmol ). The m xture was stirred at roomtenperature for 3 hrs and filtered
on 15 Celite(r). The filtrate was concentrated under reduced pressure to

tert-b
?IZV(ecyglr opr gé[:)%/i}urlr%t t?g}é{aﬁ(@sn& ﬁoxybenzyl ) oxy] phenyl } -3-fornyl-4-
g}c/:rT } %IIP 831/} ioigrgmg(s)ﬁémm. DJMSOaI@* 1(314 @1{3 t,gI WlEHd) 1@%20%@1&21&@459% g
- io 0 a stirre
sol uti on of t8/90-(bH: y), %4@2' %MtﬁbH’Gm{§7(7c(§'El bﬁr(’aé@l(ﬁgt Aok¥) 13}'{2

met hoxybenzy. fi r n r te
(0.500 g, 5 %bggﬁmgr‘%/h} 1fi_lle Z-Qﬁ:f[ %'rog (gﬁ’p%?b Q%a{i:gjt a'?g%(}ggsgga ,
1.701 sl ) (am;ls),amy(dfpug,9u8b1mmr);hiz@9l(dﬂ é)pmga(m bksy 01 nmol ) in
acetonitrile (20 m.) was added 1, 8-diazabicyclo[5, 4, 0]undec-7-ene (0.250
m., 1.701 mmol). The m xture was stirred at roomterrperature for 30 mn
and concentr é’%@' reduced pressure. The residue was extracted with
et hyl acetat’e aré Wwat'er. The separated organic phase was 10 washed with
brine, dried over Na2SO4, filtered, and concentrated under reduced
pressure. The resulting residue (liquid) was purifi ed by col umm
chromatography on silica ggl ([bexane / ethyl acet at eff [1-1/1 ) to give
tert-butyl 3-(2-{2-(cycto>nprapnH net hoxy)-6-[(4- enzyl ) oxy] phenyl }
[ 1

10 (1) To a stirred solution of tert-butyl 3-[2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-3-(hydroxymethyl)-4-pyridinyl]-1-piperidine-
carboxylate (1.100 g, 1.863 mmol), which was obtained in the step (2) of Example
17-1, in dichloromethane (50 mL) was added manganese dioxide (3.240 g, 37.261
mmol). The mixture was stirred at room temperature for 3 hrs and filtered on

15 Celite®. The filtrate was concentrated under reduced pressure to give tert-butyl 3-(2-
amino-6- {2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl} -3-formyl-4-
pyridinyl)-1-piperidinecarboxylate (0.978 g, yield; 89%).



napht hyri di n-4-yl)- 1-piperidinecarboxylate as a form (0.261 g, 49%. 15 0O

N~0" NHHO F FOO NNONNO OH OCOMW 02/24679 PCT/ EPO1/ 10405

- 207 Thenwigheiemht - butyl carbamate was treated in a sim | gicmemigiioas t hat

of the step (2) of Exanple 21-1 to give

7-[2- (cycl opropyl nmet hoxy) - 6- hydr oxyphengfg - 3- f | uor o-5- (3-pi peridinyl)-

1, 8-napht hyri di n-2(1H)-one hydrochloride. 5 Ml ecul ar wei ght: 445.93 Mass

spectronmetry: 410 (M+ H+ 1In vitro activity grade: A Cellular activity

grade: (A549)-A 'H NWR (500p0MHz, DVMBO-d6): 0.32 (2H, np, 0.55 (2H, nm), 1.25

(1H, m, 1.94 10 (4H, A 95 (2H, m, 3.65 (1H, ’”\6%8 (2H, d, J =

8.2 Hz), 7.23 (1H_t, J o ), 7.97 (1H__s), d J=11.4

Hz), 8.64 (1H, br)Y 9.0 H br), 11.66 (1HY br) =5

Hz). Exanple 25-3 *Y \c())OI NH2 N NH2{N H
0]

.4

(2) To a stirred solution of tert-butyl 3-(2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-3-formyl-4-pyridinyl)-1-piperidinecarboxylate (0.500 g,
5 0.851 mmol), triethyl-2-fluoro-2-phosphonoacetate (0.350 mL, 1.701 mmol) and

anhydrous lithium chloride (0.072 g, 1.701 mmol) in acetonitrile (20 mL) was added
1,8-diazabicyclo[5,4,0Jundec-7-ene (0.250 mL, 1.701 mmol). The mixture was
stirred at room temperature for 30 min and concentrated under reduced pressure. The
residue was extracted with ethyl acetate and water. The separated organic phase was

10 washed with brine, dried over Nay;SO,, filtered, and concentrated under reduced
pressure. The resulting residue (liquid) was purified by column chromatography on
silica gel (hexane / ethyl acetate = 2/1-1/1 ) to give tert-butyl 3-(2-{2-(cyclo-
propylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-6-fluoro-7-oxo-7,8-dihydro-1,8-
naphthyridin-4-yl)-1-piperidinecarboxylate as a form (0.261 g, 49%).

15




OO \ I 15 (1) Wth the use of the starting conpound 1G and tert-butyl
4-fornyl piperidine-|I- carboxylic acid, tert-butyl 4-(2-am no-6-

{ 2- (cycl optpopylse®t hoxy) - 6- [ (4- met hoxy- PCT/EP01/10405

benzyl ) oxy] phenyl } - 3-f ormyl - 4- pyri di nyl ) - 1- pi peri di necar boxyl ate was
prepared in a 20 simlar manner as that2@f-the step (1) of Exanple 25-2. To
a solution of tert-butyl 4- (2-am no-6-

{2-(cycl opropyl net hoxy) - 6-[ (4- net hoxybenzyl ) oxy] phenyl} -3-fornyl -

S o T T R A 2
pi peri di ne WD Bindgle 78 - PEI/grR0 7/[2Géffoproddie(hox pB6-hgdrofiyfitayifrsofljioro Bae

m xture was refluxed 12hrs. The reaction m xture was extracted with ethyl
acetate and (eiparidinyl:1Spaphtyedingg(Hrone Bydreehlgride-washed with NaHOOB and
brine, dried over Na2SO4, filtered, and concentrated under reduced
pressure. The resulting residue (quuid) was purified by colum

chr omatpgr apiglesilabweight:oa5@8l (hexane / ethyl acetate =1/ 1 and
ethyl acetate 100% to give tert-butyl 4- (6-(am nocar bonyl) 2-

{ 2- (cycl opr A¥pssrapeeiEnm§ire 410 @/Irf'éﬂhoxybenzyl ) oxy] phenyl } -
vel T ow T or mIES Rt R R N R PN N e 00 N & e O N
N ON H OH ellul$ activity grade: (A549)-A
'H-NMR (500 MHz, DMSO-d6): 0.32 (2H, m), 0.55 (2H, m), 1.25 (1H, m), 1.94
10 (4H, m), 2.95 (2H, m), 3.65 (1H, br), 6.58 (2H, d, J = 8.2 Hz), 7.23 (1H, t, J = 8.2
Hz), 7.97 (1H, s), 8.15 (1H, d, J = 11.4 Hz), 8.64 (1H, br), 9.01 (1H, br), 11.66 (1H,

br), 13.02 (1H, d, ] = 5.4 H).

Example 25-3

15

(1) With the use of the starting compound 1G and tert-butyl 4-formyl piperidine-1-
carboxylic acid, tert-butyl 4-(2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-methoxy-
benzyl)oxy]phenyl}-3-formyl-4-pyridinyl)-1-piperidinecarboxylate was prepared in a
20 similar manner as that of the step (1) of Example 25-2. To a solution of tert-butyl 4-
(2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy|phenyl}-3-formyl-
4-pyridinyl)-1-piperidinecarboxylate (0.400 g, 0.681 mmol) in ethyl alcohol (5.0 mL)

was added ethyl malonate monoamine (1.780 g, 13.612 mmol) and piperidine



10 (2) Then the tert-butyl carbamate was treated in a simlar manner as
that of the step (2) of Exanple 21-1 to give

7- [ 2- (cyclvepnopyionet hoxy) - 6- hydr oxyphenyl ] - 2- oxo- 5- PCT/EP01/10405

(4-pi peridinyl)-1, 2-di hydro-1, 8-napht hyri di ne- 3- car boxam de hydrochl ori de.
15 Mol ecul ar weight: 470.96 Mass spectropgtry: 435 (M+ H+ In vitro
activity grade: A Cellular activity grade: (A549)-B 20 1H NVR(500 MHz,
DMSO-d6): 0.32 (2H, d, J = 4.7 Hz), 0.57 (2H, d, J =7.9 Hz), 1.32 - 1.35

1H, .= L2 H A0 - . 80 H ,
Slon (o b5 %@Fﬁ@ i yfel foflied Vongst T coadligilpboilfe W )
8.2 Hz), 7. Saxﬁﬁ@téd%ﬂ{l@ﬂ@l RetbtA M 84 Ohe se%ﬂ&eﬂ dfhanid, fhise-wﬁs ﬁadﬁéﬂ with 01
(1H'5), 8.79 (IH d. 3 =123 H), 8 87 ). 8.99 (1H,

d J =234 0930@1« bripe, s‘}l’ledlf&’eﬁg‘k(zﬁga él)terecsxmpp@lczgtraiemmer ok O 1

?dlopﬁewoy%hg}sggnory A8 tl& %idugégqﬂﬁj%'aﬁ%gnﬂ%g}’u“ et hé’gﬁa{_p}’yv%e

added 15 8- di siiedpelbbadne, /4110 deslas =/t enend QiHyPietite BOOY rgwéiert-mﬁ] pal
(0.510 g, 3403m‘rgqh fol | owed b?/aSO|utIOI€I}E’Of tert- bﬁgtyl 3-(2-am no-6-{2
10 (ammocarbonyl)-Z {2-(cyclopropylmethoxy)-6 [(4-methoxybenzyl)oxy]pheny1}-

Y o per i oSyt TR AR e ok e & ¥ena B 1))
of Exanpl e 2@}4% g, iyieldHuaof) n) . The m xture was stirred at 0 Cfor 1.5 hrs

and quenched wth saturated aqueous NaHCO3 sol ution. The m xture was
extracted with ethyl acetate,

10
(2) Then the tert-butyl carbamate was treated in a similar manner as that of the step
(2) of Example 21-1 to give 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-0xo-5-
(4-piperidinyl)-1,2-dihydro-1,8-naphthyridine-3-carboxamide hydrochloride.

15

Molecular weight: 470.96
Mass spectrometry: 435 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-B

20 "H-NMR(500 MHz, DMSO-d6): 0.32 (2H, d, J = 4.7 Hz), 0.57 (2H, d, J = 7.9 Hz),
1.32 - 1.35 (1H, m), 1.91 - 2.01 (5H, m), 3.23 — 3.26 (3H, m), 3.70 — 3.80 (2H, m),
3.90 2H, d, J= 6.9 Hz), 6.59 (2H, dd, J = 1.7, 8.3 Hz), 7.26 (1H, t, J = 8.2 Hz), 7.87



and the extract was washed with brine, dried over Na2SO4, filtered, and
concentrated 15 under reduced pressure. The residue was purified by colum
chromat ogwapy4e® sSilica gel (hexane/ ethyl acetate = 3: 2 gcq/gpohodo® Qi ve
tert-butyl 3-(2-{2-(cyclo- propyl nmethoxy)-6-[(4-nethoxybenzyl)oxy] phenyl}

- 7- 0x0- 7, 8-di hydro-1, 8-naph- thyridin-429%)-1-piperidi necarboxyl ate as an
anor phous solid (0.276 g, 27%. WO 02/ 24679 PCT/ EP01/ 10405 -210- 0 N kCk
NHHCI NNHOO O\ | I NNO (2 Toastirredsolutionof

tert-butyl nyI}
-7-0xo0-7, 8- giﬁddro#fﬁ%g% c@%qlhge%?ﬁﬁlﬁ 1 )Jillzpl g,yﬁleﬁz%h oxy ’at e
(0.260 g, O. 8195(1m,111,)]=#3141&1z§5 TR an)e), 1 3.051( Hy®)s added 4 N HCO |n di oxane (2
nm). The mixture was stirred at roomtenperature overnight, and diluted
wi th ethyl acetate The resulting precipitate was collected by filtration,
washed with and dri ed under reduced pressure to give
7-[2-(cycl oprop me hoxy) 6-
hydr oxyphenyl ] - 5- ( 3- pi peri di nyl )01 - napht hyri di n- 2( 1H) jz hydr ochl ori de
as a 10 yellow solid (0. 146 Mol ecul ar wei g %e Mass

A5 | lular activity

spectronmetry: 392 (M + + Ianitro activity de:
grade: (A549)-A 1H NWVR Y500 , DMBO-d6): 0.34Y(2H, 0.58 (2H, m, 1.28
,\(_l))r d J =6.6 (1H, dd, J =

(1H m, 1.91 (4H m,
10. 4, 12.3 Hz), 3.37 (2H, 12.3,_12.6 Hz)] d, J =8.2
N3 (1H, t, J =

Hz), 6.67 (1H, d, J = 9

(1) To a solution of ethyl (diphenoxyphosphoryl)acetate (1.090 g, 3.403 mmol) in
THF (15 mL) were added 1,8-diazabicyclo[5,4,0Jundec-7-ene (0.520 g, 3.403 mmol)
and Nal (0.510 g, 3.403 mmol) followed by a solution of tert-butyl 3-(2-amino-6-{2-
10 (cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]-phenyl} -3-formyl-4-pyridinyl)-1-
piperidinecarboxylate (1.000 g, 1.701 mmol), obtained in the step (1) of Example 25-
2, in THF (5§ mL). The mixture was stirred at 0 °C for 1.5 hrs and quenched with
saturated aqueous NaHCO; solution. The mixture was extracted with ethyl acetate,
and the extract was washed with brine, dried over Na,SO;, filtered, and concentrated
15 under reduced pressure. The residue was purified by column chromatography on
silica gel (hexane/ethyl acetate = 3:2 to 1:2) to give tert-butyl 3-(2-{2-(cyclo-
propylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl} -7-oxo-7,8-dihydro-1,8-naph-
thyridin-4-yl)-1-piperidinecarboxylate as an amorphous solid (0.276 g, 27%).



8.2 Hz), 7.99 (1H, s), 8.21 (1H, d, J = 9.8 Hz), 9.02 (1H, br), 9.14 (1H
br), 12.45 20 (1H, br s). WO 02/24679 PCT/EP01/ 10405 -211- Exanples 25-5
to 25-8 Agepondise® to the simlar synthetic procedure of BEyuiptmsiefpsl to
25-4, conpounds shown in Table 8 were prepared. WO 02/24679 PCT/ EPO1/ 10405
-212 Table 8 Mol Ex. No Structure wei ghpipass v tro A549 N MR 25-05 NH CI H
472.93 437 A B (500 MHz, DVMBO-d6): 0.33 (2H, dd, J = 4.7, 9.1 Hz), 0.56
(2H, m, 1.25 (1 H mM, 1.94 (4H nm, 2.90 (1 H br), 3.00 (1 H t, J =
12.3 Hz), 3.40 (2H, br d, J = 12453 Hz), N2 6.59 (2H, d, J = 8.2 Hz), 7.27
(1 H t, J= 8.2H), 803 (L HIs 9.02 (1 H s), 11.57 N (1 H, s),

13.32 (1 H, br). OH 25-06 H@52> 94 417 A A (500 , DMBO-d6): 0. 32
(2H, dd, J = 4.7, 9.1 (2H, m), 1.25 (1 H, (M N HO3 (4H m,
2.89 (1 H br d J=7. 2,97 (1 H dd, J 1.7 Hz), 3.39 0 CN
(2H, t, J = 14.5 Hz), 6. dNJ =85 NOHz), 7/26 (1 H t, J =8.5
Hz), 8.00 (1 H, s), 8. 9. 0T (T™H, sSp, 972 H br), off
11.66 (1 H, s), 13.13 ( 07 NH Cl H 568 500 Mz,
DVMBO-d6): 0.32 (2H, m, m, 1.25 (1 (4H, m, 2.93

)
- (2H, .
(LH brd J=11.0 Hz), BIb%:ﬁﬁ\H, dd, J = OH
o/

(2) To a stirred solution of tert-butyl 3-(2-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-7-o0x0-7,8-dihydro-1,8-naphthyridin-4-yl)-1-piperidine-
5 carboxylate (0.260 g, 0.425 mmol) in 1,4-dioxane (2 mL) was added 4 N HCI in
dioxane (2 mL). The mixture was stirred at room temperature overnight, and diluted
with ethyl acetate. The resulting precipitate was collected by filtration, washed with
ethanol, and dried under reduced pressure to give 7-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]-5-(3-piperidinyl)-1,8-naphthyridin-2(1H)-one hydrochloride as a
10 yellow solid (0.146 g, 80%).

Molecular weight: 427.93
Mass spectrometry: 392 (M + H)"
In vitro activity grade: A
15 Cellular activity grade: (A549)-A
"H-NMR (500 MHz, DMSO-d6): 0.34 (2H, m), 0.58 (2H, m), 1.28 (1H, m), 1.91
(4H, m), 2.89 (1H, br d, ] = 6.6 Hz), 3.00 (1H, dd, J = 10.4, 12.3 Hz), 3.37 (2H, dd, J
=12.3, 12.6 Hz), 6.57 (2H, d, ] = 8.2 Hz), 6.67 (1H, d, J = 9.8 Hz), 7.23 (1H, t,J =
8.2 Hz), 7.99 (1H, s), 8.21 (1H, d, J = 9.8 Hz), 9.02 (1H, br), 9.14 (1H, br), 12.45
20 (1H, br s).



sl 11.0, 12.0 Hz), 6.58 (2H, dd, J = 2.5, 8.2 Hz), 7.25 (1 H t, J =8.2
H), 7.64 (21-1, t, NOJ=17.6 Hz), 7.74 (L H t, J = 7.6 Hz), 8.04 p
(3H, m, @odkudeH br), 9.01 (1 H s), 9.35 OH (1 H br)pcrigeroddodd H,
br). 12.93 (1 H, s). 25-08 470.96 435 A A (500 Miz, DVBO-d6): 0.33 (2H,

m, 0.58 (2H, m), 1.28 (1 H m, 1.90 ¢2H -m), 2.91 (1 H d, J = 11.3 Hz),
3.06 (1 H dd, J = 11.3, 12.3 Hz), 6.59 (2H d, J = 8.2 H), VIZ ZZN- H
CCHNH 7.26 (1 H t, J = 8.2Hz),7.90(1H, d,J= 0 3.5 Hz), 8.06 (1 H, s),
8.81 (1 H, bE;(mglepgﬁ(thgigd J =3.5H), 9.02 (1 H s), 9.31 (1 H, br),
11.80 (1 H, br), 7 (1I'H s). WD 02/24679 PCT/ EPO1/10405 -213- Exanple
261qu<N~q< oo dO—IO—|O~~HONH05(1) To a cold (0 O

suspensi on of et hyl 1 t OX carbon - 3- idinyl]-7-

(52 by oyt 1§ e st sythied BrOGaRi i Riatmliph s+ o Dot cfmmowndso. os0
g, 0.101 mmwlﬂﬂggg%egﬁgﬁ dnder an argon at nosphere was added Li BH4
(0.004 g, 0.20 mmuol) he m™xture was allowed to warmto room tenperature,
and the stirring vvas contlnued for 3 hrs. The resulting m xture was
guenched with water, 10 and partitioned between ethyl acetate and a
saturated amoni um chl ori de solution. The separated organic phase was
washed with.water and brine, dried over Na2SO4, filtered and concentrated
under reduced pressure. The residue was purified by colum chronatography
on silica gel (hexane: ethyl acetate, 3:2) to give Ethyl 5-[I-




(tert-butoxycarbonyl)-3-piperidinyl]-7-(2-hydroxyphenyl)-2-o0x0-1,2,3,4-tetr
ahydro- 15 1, 8-napht hyri di ne-3-carboxylate. (0.027 g, yield; 5499 0 N-KkO-
NH HCl GyQ 4é79Q ~ OHI O~ \ NHO/ NHO/ / (2) Etdrgpol/10405
1-(tert-but oxycarbonyl)-3-piperidinyl]-7-(2-hydroxyphenyl)-2-oxo- 20

1, 2, 3,4-tetrahydro-1, 8-napht hyri di ne- 3-2#2 boxyl ate (0.024 g, 0.048 mmol)
was treated under acidic conditions in a simlar manner as described in
Exanple 1-1 to WD 02/24679 PCT/ EPO1/ 10405 -214 give ethyl

7- (2- hydr oxyphgag! ) - 2- oxo-5- (3-pi peridinyl)-1, 2,3, 4-tetrahydro-1, 8-

napht hyri di ne- 3- carboxylate. (0.019 g, yield; 91% Mol ecul ar wei ght 431. 92

5 Mass spectronetry: 396 (M + |—|)+ In vitro act|V|ty grade: A Cell ul ar
activity gr de: /AI:AO\ A—H-NMR /l:nn N z (\_rl-.\ 116 121 JQI—I

Mg~ = T y

1.83 - 1.95 |&dMo|stgemre2. 87 - 2. 94 (180! )Masa } A549&1Nﬂ7 (6H, rr) 4.12 - 417
(2H, m, 6.98 6-03 (2L m 7 29 wéight yitro,

y ) . | A \ T I II, [) T & J T .\
Hz) . 7. 73( 1H 165, =7 2L .96(1P|, rr]“?@g""ﬁfsf""s IV ety
11.33 (1H, 9). H NN|O~ OOl br),300(1HtJ
-123Hz),340 (2H, brd, J = 12.3 Hz),
6.59 (2H, d, J = 8.2 Hz), 7.27 (1H, t, J =
8.2 Hz), 8.03 (1H, s), 9.02 (1H, s), 11.57
(1H, s), 13.32 (1H, br).

25-06 452.94 (417 |A |A  |(500 MHz, DMSO-d6): 0.32 (2H, dd, J =
4.7, 9.1 Hz), 0.57 (2H, m), 1.25 (1H, m),
1.93 (4H, m), 2.89 (1H, br d, J = 7.3 Hz),
2.97 (1H, dd, J = 11.4, 11.7 Hz), 3.39
(2H, 1, J = 14.5 Hz), 6.59 (2H, d, J = 8.5
Hz), 7.26 (1H, , J = 8.5 Hz), 8.00 (1H, s),
8.81 (1H, br), 9.01 (1H, s), 9.26 (1H, br),
11.66 (1H, s), 13.13 (1H, s).

25-07 568.10 532 |A |A _ |(500 MHz, DMSO-d6): 0.32 (2H, m), 0.57
(2H, m), 1.25 (1H, m), 1.95 (4H, m), 2.93
(1H, brd, J = 11.0 Hz), 3.06 (1H, dd, J =
11.0, 12.0 Hz), 6.58 (2H, dd, J = 2.5, 8.2
Hz), 7.25 (1H, t, J = 8.2 Hz), 7.64 (2H, 1,

J=7.6Hz),7.74 (1H,1, J = 7.6 Hz), 8.04
(3H, m), 8.85 (1H, br), 9.01 (1H, s), 9.35

(1H, br), 11.47 (1H, br), 12.93 (1H, s).

25-08 47096 435 |A |A (500 MHz, DMSO-d6): 0.33 (2H, m), 0.58
(2H, m), 1.28 (1H, m), 1.90 (4H, m), 2.91
(1H, d, J = 11.3 Hz), 3.06 (1H, dd, J =
11.3, 12.3 Hz), 6.59 (2H, d, J = 8.2 Hz),
7.26 (1H, t, J = 8.2 Hz), 7.90 (1H, d, J =
3.5 Hz), 8.06 (1H, s), 8.81 (1H, br), 9.00
(1H, d, J = 3.5 Hz), 9.02 (1H, s), 9.31
(1H, br), 11.80 (1H, br), 13.07 (1H, s).




NN HHOI\ OO~ao 15 To a cold (0 © solution of

4- (6- (am nocar bonyl ) -2-{2-(cycl opropyl net hoxy) - 6-[ ( 4-

met hoxybewayd2)asy] phenyl } -7-oxo-7, 8-di hydro-1, PCT/EP01/10405

8- napht hyri di n-4-yl)-1-pi peridi ne- carboxylate (0.200 g, 0.305 mml), which
was obtained in the step (1) of Exanpl e229-25-3, in nethyl alcohol (5.0 ni)
under an argon at nosphere was added NaBH4 (0.010 g, 0.367 mmol). The

m xture was allowed to warmto roomtenperature, and the stirring was
cont i nued fOF @lﬁﬁﬁ‘l The reaction m xture was quenched with water, and
extracted with yI" "acetate. The separated organi c phase was washed with
WO 02/ 24679 PCT/ EPO1/ 10405 -215 brine, dried over Na2SOX4, filtered, and
concentrated under reduced presgure to give tert-butyl g

4- (6- (am nocar bonyl)-2- {2-(cyclioptepyl net hoxy) - 6-[ (4- net hgxybenzyl ) -

oxy] phenyl } - 7- oxo- 5, 6, 7, 8- tfetmwahyadr o- 1, 8- napht hyri ~1- pi peri di necar
boxy- late. (0.133 g, yield 87 %9 5 0 0OYo N N C OOI NH2 Ol NH2 N
HONHO OO \ LL O'l Tp a stijrred solytion of ftert-bptyl
4- (6- (am nocar bonyl ) - 2- - (I P et hoxy) -on

5 (1) To a cold (0 °C) suspension of ethyl 5-[1-(tert-butoxycarbonyl)-3-piperidinyl]-7-
(2-hydroxyphenyl)-2-oxo-1,2-dihydro-1,8-naphthyridine-3-carboxylate  (0.050 g,
0.101 mmol) in THF (2.0 mL) under an argon atmosphere was added LiBH4
(0.004 g, 0.20 mmol). The mixture was allowed to warm to room temperature, and
the stirring was continued for 3 hrs. The resulting mixture was quenched with water,
10 and partitioned between ethyl acetate and a saturated ammonium chloride solution.
The separated organic phase was washed with water and brine, dried over Na,SOq,
filtered and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel (hexane: ethyl acetate, 3:2) to give Ethyl 5-[1-
(tert-butoxycarbonyl)-3-piperidinyl]-7-(2-hydroxyphenyl)-2-oxo-1,2,3,4-tetrahydro-
15 1,8-naphthyridine-3-carboxylate. (0.027 g, yield; 54%)

(2) Ethyl 5-[1-(tert-butoxycarbonyl)-3-piperidinyl]-7-(2-hydroxyphenyl)-2-oxo-
20 1,2,3,4-tetrahydro-1,8-naphthyridine-3-carboxylate (0.024 g, 0.048 mmol) was

treated under acidic conditions in a similar manner as described in Example 1-1 to



6- [ (4- met hoxybenzyl ) oxy] phenyl }

-7-0x0-5,6,7,8-tetrahydro-1, 8-naphthyridin-4-yl)-1 10 pi peri di necarboxyl ate
(0.120 g, wo ¢bPdemmol ) in 1,4-di oxane (3 nL) was added 4N pd@/epoi/16oexane (1
mL). The m xture was stirred at roomtenperature for 2 hrs. The resulted
precipitate was collected by filtrationz2ldashed wth acetonitrile, and
dried under reduced pressure to give

7-[2- (cycl opropyl et hoxy) - 6- hydr oxyphenyl ] - 2- oxo-

5- (4- pi peri digfpsl ) 3, At t Xf I.0eq_

hydr ochl ori dgmé 15&1’(1%1 087(‘)1(2 W&&Q*QE%O}%%X%%CHI?{M V\}I(E,‘IF-I §aﬁ%§a§g§%$ss
spect r onet rynaplﬁHyr(Mel-&ld}arboxY]latev(G.(D]@ gaglieldrlgtl%)grade A 20 Cellular activity
gr ade: (A549)-A "H NVR (500 MHz, DMBO-d6): 0.33 (2H, d, J = 4.4 Hz), 0.60
(2H, d, J = 6.3 Hz), 1.33 - 1.39 (1H, m, 1.77 - 1.91 (5H, m, 3.06 - 3.10
(2H, m, 3. 2@4&1@&1&1&%&;&_}&"43‘31 g WO 02/ 24679 PCT/ EPO1/ 10405 -216 Hz), 3.86
(2H, dd, J = : Yy, 6.53 (2H, dd, J =8.2, 7.0 Hz), 7.16 (1H, t, J =
8.2 Hzﬁ 7. Masé Spéctreinetry. B (MHHE), 7.84 (1H, s) 11.02 (1H, s). Exanples
26-3 to 26- 6 5. Accoﬁ@%g%gto the simlar synthetic procedure of Exanples
26-1 to 26-2; In¥ in Table 9 were prepared. WD 02/ 24679

PCT/ EPO1/ 104 No Structure weight Mass vitro A649
NMVR 26-03 VI | Q%Buﬁ%&ﬂwstg?r (A (300 Mz, DVMBO-d6): 0.31 - 0.36 (2H,

m, 0.56 - 0. HGNK/IRI—f(S@()MHz DMS@HI6)11 16—:1210(3H 2n}i4)83 1155 @H, ), E$7—1 82 -

(1 2%0 ﬁr)4H 4T(1)6r9(42@+%f &3 31853 ﬁig’)%ﬁHe%z“f SR 44 GF. mg 639%;? 9% (85 18), (712 t,
J = 8. 30MH2) , (1801 LY. D) 7.78 (1, $18.68 (18, d, 7= 7.88 Hz), 8.81 — 8.90 (1H, m), 9.23
-9.30 (1H, m), 11.33 (1H, s).

Example 26-2

15

To a cold (0 °C) solution of 4-(6-(aminocarbonyl)-2-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-7-0x0-7,8-dihydro-1,8-naphthyridin-4-yl)-1-piperidine-
carboxylate (0.200 g, 0.305 mmol), which was obtained in the step (1) of Example
20 25-3, in methyl alcohol (5.0 mL) under an argon atmosphere was added NaBH,
(0.010 g, 0.367 mmol). The mixture was allowed to warm to room temperature, and
the stirring was continued for 12 hrs. The reaction mixture was quenched with water,

and extracted with ethyl acetate. The separated organic phase was washed with



br), 9.39 (1 H, br), 11.17 (1H s). 26-04 502.02 466 A A (500 Mz,
DVMSO-d6): 0.30 - 0.33 (2H, CIHm, 0.56 - 0.59 (2H, m), 1.17 (3H, t, J =
7.2 Hz), WolBudoH, M), 1.86 -1.92 (4H, n), 3.06 - 3.09 (RHyEpwk/i104s18 -
3.23 (2H, m), 3.30 - 3.38 (3H, m), 3.80 (1 H n), 3.85- 3.87 (2H, d, J
7.0 Hz), 4.12 (2H, " q, J = 7.2 Hz), 6285-(1 H, d, J = 8.2 Hz), OH 6.53

(1H d J=82H), 7.16 (1 H t, J = 8.2 H), 7.83 (1 H s), 8.96 (1 H,

br), 9.03 (1H br), 11.16 (111, s). 26-05 NH Cl H 472.98 437 A A (500 Mz,

250 (ohy m onge P o5, gy iyl gyl (o

H), 7.22, Nlrthchy1234((d-(hhnnbcarhoxi3)l) 27{254ycl<7pr519yl(nibtﬂdxy)36 [64-methohyny1)- 7. 85
787(1stR£¢ (1 H br) L 04 11.04 (1 H s x
2). OH 26- 08XYRR¢ me—%wéaﬁ?&l Ar%bémank@yﬂ@m elyplpeﬂ@aequQXYt J =

73Hz)11 = 7.2 Hz), 0 1.74 -1.79 (3H, n), 1.85 -1.91
(3H m, @4%@&3%3@%@6% 3.34 - 3.40 (3H nm), 3.80 - 3.85 (1 H m,
3.93-397(2H m, 0 4.14(2H, q, J=7.2Hz),6.52(1H d, J8.2 Hz), 6.57 (1 H d,

J=85H), 7.17 OH(1 H t, J =8.2 H), 7.65 (1 J, s), 8.86 (L H br),
9.15 (1H, br), 11.13 (1H, QP/ WD 02/ 24679 PCT/ EPO1/ 10405 - 218- Exanpl e

N°

27-1

ZT

CiH

NH, ” Yo

To a stirred solution of tert-butyl 4-(6-(aminocarbonyl)-2-{2-(cyclopropylmethoxy)-

6-[(4-methoxybenzyl)oxy]phenyl}-7-oxo-5,6,7,8-tetrahydro-1,8-naphthyridin-4-y1)-1
10 piperidinecarboxylate (0.120 g, 0.187 mmol) in 1,4-dioxane (3 mL) was added 4N

HCl in dioxane (1 mL). The mixture was stirred at room temperature for 2 hrs. The

resulted precipitate was collected by filtration, washed with acetonitrile, and dried

under reduced pressure to give 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-

5-(4-piperidinyl)-1,2,3,4-tetrahydro-1,8-naphthyridine-3-carboxamide hydrochloride.
15 (0.080 g, yield 90 %)

Molecular weight: 472.98
Mass spectrometry: 437 (M + H)"
In vitro activity grade: A
20 Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO-d6): 0.33 (2H, d, ] = 4.4 Hz), 0.60 (2H, d, J = 6.3 Hz),
1.33 - 1.39 (1H, m), 1.77 — 1.91 (5H, m), 3.06 — 3.10 (2H, m), 3.20 (3H, d, J = 8.2



NHHC NHHCO OOHI O~ OHI \ NHO NHOJ5 A solution of ethyl
7- (2- hydr oxyphenyl ) - 2- oxo-5- (3-pi peridinyl)-1, 2,3, 4-tetrahydro-

1, 8- napht Wyy j2disére- 3- car boxyl at e hydrochl oride (0.012 g, O./@%pwmim@bdps Whi ch
was obtained in the step(2) of Exanple 26-1, in 2.5N HO (3.0 nL) was
heated at reflux for 4 hrs. After bein@léeoled to roomtenperature, the
m xture was concentrated wunder reduced pressure. The residue was washed
with acetonitrilee and dried under 10 reduced pressure to give

7- ( 2- hydr ox L [ dr

na|(oht h))il’l di %P%?%()(gg%ﬁﬁngr g%?gr]{i%)ébs?éf%%%&w 8)2 GHZ‘}O /&6 f\}b}{ écJuI grz

wei ght . 359. Ba), Me20s(18) s); (7r56n@ H;, y), 73241HM)+11I—02+(11—]],5)I nvitro activity grade:
A Cel lular activity grade: (A549) A'H NWR (500 MHz, DMSO-d6): 1.83 - 1.94

(4H, ), 2.57 - 2.64 (2H, m, 2 89 - 3.01 (3H, m, 3.19 - 3.37 (4H, m,
6.88 - 6.93 . j =8.2 Hz), 7.69 (1H, s), 8.01 (1H, d,
J =79 H), E%%Blg%%ﬂété%dﬁlg 16 (1H br), 12).99 (1H,(s). 22) Exanpl <(as 27-2

to 27-55In simlar manners as described in Exanple 27-1 above, conpounds in

Exanpl es 27- 2 tq. 27-5 were, synthesi zed. 25 According to the simlar
synthetic préceerding tarthesimilar synthetic progesivnoh EXamplsnA61Into 205 ompoupdsy o

pr epar ed. A54§Q%%6Fa%1£ﬁ/e}?%&9({105 -219- Table 10 Ex. No Structure Mol

Mass |11



14 27-02 417.94 382 A A (500 MHz, DVBO-d6): 0.94 (3H, t, J = HHCH7.5
Hz), 1.72 - 1.80 (2H, n), 1.67 1.89 (4H, m), 2.59 - 2.61 (2H, n), 2.88 -
2.91 (2H W©02226®9 - 3.02 (2H, ), 0 3.26 - 3.33 (2H, n), ECTAPI045 Nn),
3.95 "N-NO (2H m), 6.54 (1 H d, J=8.2Hz), 6.58 (I H d, J=7.9
Hz), 7.18 (1 H, t, J = 7.4 off Hz), 7.621T4 H, s), 9.26 (1 H, br), 10.84
(1 H s). 27-03 NH a H 429.95 394 A A (300 MHz, DVBO-d6): 0.32 -
0.37(2H,m, 0.56 - 0.62 (2H, n), 1.29 (1 H m,1.75 -1.83 (4H, m, 2.57 -
2.61 (2H, m)Ta@egs(l H m, 2.96 - 3.01 (2H m, 3.33 - 3.36 (4H m,
3.82 C-'NO 3.87 (2H, m), 6.52 (2H, d, J = 7.9 Hz), Ja7.15 (1 H t, J =

7.9 Hz), 7.83 (1L H s), off 9.07 (1 H br), 10.81 (1 H s). 27-04 q 429.95
394 A A (500-M-—BNE6—e6-—8—3t—mf34(2Hm—aH . ,
1.33 (1 H, nbEx No[strpefure 1 g5 (2H, M) |weidnt OS5 |hero'F4S (B 1R ) 2.57 (2H, t,|J =
7.2 Hz), 2.98:@2 AN 52.0H756 34 OGA - Baow 0-d oa13u BSH( 1| H,
m, 3.38 - 3|40 ( Nal0od Jl=6f F‘I‘;GOH t?J:
7.9 Hz), OH 7.1 Hz) , 7. 8d (1 H, 22’ H877
(1 H br), 1p.80 H 217. 94 |38 A [ eabGe mmw@ L
0.93 (3H, t,|J = .84 (2H, |m) | 2.|37Hz2),652(2H,d,J=83Hz),7.16

(1H, t, J = 8.3 Hz), 7.85 (1H, s), 9.17 (1H,
br), 9.39 (1H, br), 11.17 (1H, s).

26-04 502.02 466 |A |A  |(500 MHz, DMSO-d6): 0.30 - 0.33 (2H,
m), 0.56 - 0.59 (2H, m), 1.17 (3H, t, J =
7.2 Hz), 1.36 (1H, m), 1.86 - 1.92 (4H,
m), 3.06 - 3.09 (2H, m), 3.18 - 3.23 (2H,
m), 3.30 - 3.38 (3H, m), 3.80 (1H, m),
3.85-3.87 (2H, d, J = 7.0 Hz), 4.12 (2H,
q,J =7.2 Hz), 651 (1H, d, J = 8.2 H2),
6.53 (1H, d, J = 8.2 Hz), 7.16 (1H, t, J =
8.2 Hz), 7.83 (1H, s), 8.96 (1H, br), 9.03
(1H, br), 11.16 (1H, s).

47298 437 |A |A  |(500 MHz, DMSO-d6): 0.36 (2H, m), 0.60
(2H, m), 1.30 (1H, m), 1.73 - 1.94 (4H,
m), 2.94 (2H, m), 6.52, 6.53 (2H, d x 2, J
= 8.2 Hz), 7.16 (1H, 1, J = 8.2 Hz), 7.22,
7.23 (1H, brx 2), 7.54, 7.59 (1H, br s x
2),7.85, 7.87 (1H, s x 2), 8.86 1H, br),
9.15 (1H, br), 11.04, 11.04 (1H, s X 2).

26-05

26-06 49000 (454 |A |A  |(500 MHz, DMSO-d6): 0.93 (3H, t, J =
7.3 Hz), 1.17 (3H, id, J = 3.5, 7.2 Hz),
1.74 - 1.79 (3H, m), 1.85 - 1.91 (3H, m),
2.87 - 2.89 (2H, m), 3.34 - 3.40 (3H, m),
3.80 - 3.85 (1H, m), 3.93 - 3.97 (2H, m),
4.14 (2H, q, J = 7.2 Hz), 6.52 (1H, d, J =
8.2 Hz), .57 (1H, d, J = 8.5 Hz), 7.17
(1H, t, J = 8.2 Hz), 7.65 (1J, s), 8.86 (1H,
br), 9.15 (1H, br), 11.13 (1H, s).




2.59 (2H, m), 2.99 - 3.08 (4H, m), 3.12 (1 H, m), 336 3.39 (2H M,
3.97 (2H. 0 " t, J =7.7 H), 6.52 (1 H d, J = 8 Hz) "N O 6.57 (1 H,
d, J = 8.Wog®wme%. 18 (1L H t, J = | a 8.2 Hz), 7. 9 (1 Hpc)EP0D1643s (2H,
br), OH 10.80 (1 H, s). WD 02/ 24679 PCT/ EPO1/ 10405 -220- Exanpl e 28-01 NH

NH O\ O (NO (5NN OH COCH 5 To a stirredg8solution of

7-[2-(cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 5- ( 3- pi peri -

di nyl') - 3, 4-di hydr o- 1, 8- napht hyri di n- 2(1H) - one (0.029 g, 0.074 nmol), which
was obtai negi g}'ﬂp f%a/ fxanple 27-3, in THE (1.5 nl) was added dropw se
Vitride(r) ( 086 P¥6l'Gene sol ution, 0.500 nmL). The m xture was stirred at 65
Cfor 1 hr. After cooled to roomtenperature, the m xture was quenched

wi th saturated aqueous potassjum 10 sodiumtartrate solution. The m xture
was extracted with ethyl acgtat B®d water. The sepa #tl @¥ gani ¢ phase
was washed with brine, dried concentrated under
reduced pressure. The resultipg resijdue V\B.S_D.HII fi ed b preparative TLC
(chl orof orm/ nmet hanol =owt/ '
(3-piperidinyl)-5,6,7, 8-

lahydr gk 1, 8- napht hyri di phgpol . (0.003 g,
yield; 15 11% Mol ecul weiyht N~ 37 BO (M + H)+
In vitro activity gradescA 20 Cellular activity ade: (A549)-A 'H NMR (500
MHz, CDC13): 0.42 (2H, m, 0.68 (2H m, 1.35 (1H m, 1.91 (1H d, J =
12.0 Hz), 1.98 (2H, m, 2.63 (1H, dt, J = 2.8, 12. Hz), 2.77 (3H, m, 2.86

(1H, m g A solution of ethyl 7-(2-hydroxyphenyl)-2-oxo-5-(3-piperidinyl)-1,2,3,4-tetrahydro-
1,8-naphthyridine-3-carboxylate hydrochloride (0.012 g, 0.023 mmol), which was
obtained in the step(2) of Example 26-1, in 2.5N HCI (3.0 mL) was heated at reflux

for 4 hrs. After being cooled to room temperature, the mixture was concentrated

under reduced pressure. The residue was washed with acetonitrilee and dried under
10 reduced pressure to give 7-(2-hydroxyphenyl)-5-(3-piperidinyl)-3,4-dihydro-1,8-
naphthyridin-2(1H)-one hydrochloride. (0.007 g, yield; 70%)

Molecular weight: 359.86
Mass spectrometry: 324 (M + H)"

15 In vitro activity grade: A
Cellular activity grade: (A549)-A
'H-NMR (500 MHz, DMSO-d6): 1.83 — 1.94 (4H, m), 2.57 — 2.64 (2H, m), 2.89 —
3.01 (3H, m), 3.19 — 3.37 (4H, m), 6.88 — 6.93 (2H, m), 7.28 (1H, t, J = 8.2 Hz), 7.69
(1H, s), 8.01 (1H, d, T= 7.9 Hz), 8.90 (1H, br), 9.16 (1H, br), 10.99 (1H, s).

20
Examples 27-2 to 27-5
In similar manners as described in Example 27-1 above, compounds in Examples 27-
2 to 27-5 were synthesized.

25

According to the similar synthetic procedure of Example 27-1 , compounds shown in

Table 10 were prepared.



.11 (2H, dd, J = 2.3, 10.5 Hz), 3.40 (2H, dt, J = 2.8, 5.4 Hz), 3.83 (2H,
: J = 6.9 Hz), 4.75 (1H, br s), 6.38 (1H, dd, J = 1.3, 8.2 Hz), 6.59 (1H,
d, = Iwd 02@4&oHz), 25 7.09 (1H, t, J = 8.2 Hz), 7.78 (Pi/Em)/104b4. 69

1H, br) WD 02/ 24679 PCT/ EP01/ 10405 -221- Exanple 29-01 N~Aj< N J~O
(N2 N NHz 5NNbo OOl O5 (1) To a-gt9¢red solution of tert-butyl
3-(2-am no-6-{2-(cycl opropyhnet hoxy) - 6-[ ( 4-

met hoxybenzyl ) oxy] phenyl } - 3-fornyl - 4- pyri di nyl ) - 1- pi peri di necar boxyl ate
(0.100 g, Ol‘agbepl ), which was obtained in the step (1) of Exanple 25-2,
and ethyl nitroacetate (0.060 nL, 0.510 mmol) in ethanol (5 nL) was added
pi peridine (0.050 ni, 0.510 mml). The m xture was stirred at 75 C for 18
hrs, and concentrated 10 under redyced ,pressur The resi due was extracted
with ethyl aeechegtmcared water. The i Rt maise% omganﬂnnphase was washed with

brine, drieds;puer Na2SO4, filtered i adszscofitent ra ARG, d&:e =
pressure. Tl‘%parﬁesul tin i @ue (I 4(1:|U| Cgsz was pEI’I fEﬁgg%yz_ OG? ?éﬁqﬁj;d

chr omat ogr aphy ¢ ili el (hexape / |ethyl acet d{.gu @ & b:58/238h (HHOmps M
tert- butyl 3-(2’-\% propyl met hoxy) - 6- [ (4- met fexbenzed-poxghpheny! }
-6-nitro-7 15 oxo- -1, 8- paphtjhyri{di n- 4- yB.}6-B:33 (2H, m), 3.43 (1H, m), 3.95
pi peri di necar boxyl ; , yield; | 9499 . NAQ |@HNm(E.5¢ (1HNQ) = dHHADBESS || \ |
I \ z\ NH|p N{H O O WO 0P/ 24679 PCT/ [EPO1f1HQu{S"-9 Hep P18 (1H, 1, J=7.4
OH Hz), 7.64 (1H, s), 9.26 {1H, by}, 10.84
{1H, s).
27-03 V420951394 |A |A  |(300 MHz, DMSO-db): 0.32-
0.37(2H,m), 0.56 - 0.62 (2H, m), 1.29
‘Tf (1H, m), 1.75 - 1.83 (4H, m), 2.57 -
2.61 (2H, m), 2.88 (1H, m), 2.96 - 3.01
8o l (2H, my, 3.33 - 3.36 (4H, m), 3.82-
C?I\N/ 0 3.87 (2H, m), 6.52 (2H, d, J= 7.9 Hz),
H 745 (1H, 1, J=7.9H2), 7.83 (1H, 8),
OH 8.07 (1H, bn, 10.81 (1H, ).

27-04 H 94200951384 |A A [(500 MMz, DMSO-d6): 0.31 - 0.34 {2H,
OH m), 0.57 - 0.60 (2H, m), 1.33 {1H, m),
1.81 - 1.85 (2H, m), 1.90- 1.93 (2H,
Y m), 2.57 (2H,1,J= 7.2 H2), 2.99 (2H, 1,
oS :\l\ J=7.2 Hz), 3.06- 3.08 (2H, mj, 3.18
@\N/ . {1H, my, 3.38 - 3.40 (2H, m), 3.85 (2H,
N d,J=6.9 Hz), 6.52 (2H, d, J = 7.9 H2),
oH 745 (1H, 1, J=8.2 Ha), 7.80 (1H, &),
8.52 (1H, by, 8.77 (1H, br), 10.80 {1H,
s).
27-05 } aH 41794382 1A |A (500 MHz, DMSO-d6): 0.93 (3H, 1, J=
7.3H2), 1.80 - 1.84 (2H, m), 2.57 -
2.58 {2H, m), 2.99 - 3.08 (4H, m), 3.12
\L (1H, ), 3.36 - 2.38 (2H, m), 3.97 (2H,
oS l t,J=7.7 H2), 5.52 (1H, d, J = 8.2 H2),
B.57 (1H,d,J= 8.5 H), 7.18 (1H, 1, J =
8.2 Hz), 7.59 (1H, g}, 8.03 (2H, bn),
o4 10.80 (1H, 8.

\N’H )




(2) To a stirred mxture of tert-butyl
3-(2-{2-(cycl opropyl net hoxy) - 6- [ ( 4- net hoxy-
benzyl ) oxwlophease} - 6- ni tr o- 7- oxo- 7, 8- di hydr o- 1, 8- napht hyr ipditnepb1b4os 1-

pi peri di ne- carboxylate (0.085 g, 0.129 nmol), iron powder (0.300 g),
ethanol (4.5 nL) and 5 water (0.5 nlL) wa®0added anmoni um chl oride (0.100
g). The m xture was stirred at 85 Cfor 30 mn. After cooled to room
tenperature, the mxture was filtered through Celite(r). The filtrate was
concentratedﬁyr"géz$gquced pressure. The residue was extracted with ethyl
acetate and wat er he separated organi c phase was washed wth brine,
dried over Na2SO4, filtered, and concentrated under reduced pressure to 10
give tert-butyl 3-(6-am no-2-

{2- (cycl opropyl net hoxy) - 6- [ (#- et hoxybenzyl ) oxy] -

phenyl } - 7- oxo- 7, 8- di hydy/- 1, 8. papht hyri di n- 4-yl \/1- pi
(0.068 g, yield; 84%. NH HCI NH, O\ NHz N
ar banate>wer e

Then benzyl npiety and t
of Exanpl e 25¢

di necar boxyl ate
ONHO OH 15 (3)
a simlar

manner as described in e

3-am no-7-[ 2-(cycl o-
pr opyl met hoxy) - 6- hydr oxyp# ]-5 (3 pi peri di nyl apht hyri di n-2(1H) - on
e hydrochloride. 20 Ml ecul ar wei ght: 442.95 Mass spectronetry 407 (M +

H+ In vitro activity grade: A Oel | ul ar activity grade: (A549)-A 25 1H—N|\/R

gggo J X 4170 Y dgg”%é) féﬁ@ﬂ% @32 (3 OPH%F%’EE ‘g%*x)iqqﬁy‘lfgxypjleﬂ?’llfj@‘l’lﬂ? "3 He),
3.11 WO 02/ 24691936 AFRRL 3 APRhyridB3(1H)-one (0.029 g, 0.074 mmol), which was
obtained in the Example 27-3, in THF (1.5 mL) was added dropwise Vitride® (70%
toluene solution, 0.500 mL). The mixture was stirred at 65 °C for 1 hr. After cooled
to room temperature, the mixture was quenched with saturated aqueous potassium
10 sodium tartrate solution. The mixture was extracted with ethyl acetate and water.
The separated organic phase was washed with brine, dried over Na SO, filtered, and
concentrated under reduced pressure. The resulting residue was purified by
preparative TLC (chloroform / methanol = 4/1) to give 3-(cyclopropylmethoxy)-2-[4-
(3-piperidinyl)-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yljphenol. (0.003 g, yield;
15 11%)

Molecular weight: 379.51
Mass spectrometry: 380 (M + H)"
In vitro activity grade: A
20 Cellular activity grade: (A549)-A
'H-NMR (500 MHz, CDCI3): 0.42 (2H, m), 0.68 (2H, m), 1.35 (1H, m), 1.91 (1H, d,
J=12.0 Hz), 1.98 (2H, m), 2.63 (1H, dt, ] = 2.8, 12. Hz), 2.77 (3H, m), 2.86 (1H, m),
3.11 (2H, dd, J =2.3, 10.5 Hz), 3.40 (2H, dt, J = 2.8, 5.4 Hz), 3.83 2H, d, T = 6.9
Hz), 4.75 (1H, br s), 6.38 (1H, dd, J = 1.3, 8.2 Hz), 6.59 (1H, dd, J = 1.3, 8.2 Hz),
25 7.09 (1H, t, J = 8.2 Hz), 7.78 (1H, s), 14.69 (1H, br).



(1H, dd, J = 11.0, 11.7Hz),6.54(2H,d, J=8.2Hz),6.93(1H,s),7.17(1Ht,J=8.2
Hz), 7.99 (1H, s), 9.10 (1H, br), 9.28 (1H, br), 12.55 (1H, s). Exanple
29-2 5 NWod@maeMd) 11 O~ N ONHz ONl NO NHOO0O | O lpcaspb@164ostirred
solution of tert-butyl 3-(6-am no-2-{2-(cyclopropyl nmethoxy)-6-[(4-
met hoxybenzyl ) oxy] phenyl } - 7- oxo- 7, 8- di h22ir ©- 1, 8- napht hyri di n-4-yl)-1-pi peri
di ne- 10 carboxylate (0.068 g, 0.109 mmol ), which was obtained in the step
(2) of Exanple 29-1, and triethyl amne (0.05 nmL, 0.327 nmmol) in nethyl ene
chloride (3 pl},iEb6.g1added benzoyl chloride (0.01 ni, 0.109 mmol) and
4-dinethy|an1nod¥§|dine (0.001 g, 0.011 nmmol). The m xture was stirred at
roomtenperature for 19 hrs, and poured into water. The m xture was
extracted with ethyl acetate, The separated organic 15 phase was washed
with brine, dried over Na2SOf, f[i4tered, and concentratjd der reduced.
The resulting residue INIT 11 by col um chr onmgt ogr apfiy™on silica ge
(hexane / ethyl ac 1-3/2 ) to give t¥f/t-b

{2 {2 (cyclopropy netho y)-6- [ (4-nethoxy- bgzzylox;]phenxé}

yi no] -7, 8-dihy

iker i di necarboxyl ate (
NooAH, 0 Nl kO~ NH HCl

3220g, lyield; 28%. 20 WO
N TNUB 7\ Yo

5 (1) To a stirred solution of tert-butyl 3-(2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy|phenyl}-3-formyl-4-pyridinyl)-1-piperidinecarboxylate (0.100 g,
0.170 mmol), which was obtained in the step (1) of Example 25-2, and ethyl
nitroacetate (0.060 mL, 0.510 mmol) in ethanol (5 mL) was added piperidine (0.050
mL, 0.510 mmol). The mixture was stirred at 75 °C for 18 hrs, and concentrated
10 under reduced pressure. The residue was extracted with ethyl acetate and water. The
separated organic phase was washed with brine, dried over Na,SO;, filtered, and
concentrated under reduced pressure. The resulting residue (liquid) was purified by
column chromatography on silica gel (hexane / ethyl acetate = 3/1-3/2) to give tert-
butyl  3-(2-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-6-nitro-7-
15 oxo0-7,8-dihydro-1,8-naphthyridin-4-yl)-1- piperidinecarboxylate (0.105 g, yield;

94%).
0 (0]
Ao Ak




Nl HOO\ NI NOO NH OOCH O Then benzyl noiety and tert-butyl carbamate
were renoved in a simlar manner as described in the step (2) of Exanple
25-4 to gwo2ld4676- [ 2- (cycl opropyl net hoxy)-6 5 PCT/EP01/10405

hydr oxyphenyl ] - 2- oxo- 5- ( 3- pi peri di nyl ) -1, 2-di hydr o- 1, 8- napht hyri di n-3-yl ] be
nz- am de hydrochl oride. Ml ecular wei gh2-547.06 Mass spectronetry: 511 (M
+ HH+ 10 In vitro activity grade: A Cellular activity grade: (A549)-B

1H NWR (500 MHz, DMSO-d6): 0.34 (2H, m, 0.59 (2H m, 1.29 (1H m, 1.80 -
2.08 (4H, m, 2.96 (1H, br), 3.18 (1H, dd, J = 11.4, 11.7 Hz), 6.59 (2H d,
J=8.2 H), 7.23 (1H, t, J =8.2 Hz), 7.61 (2H, t, J = 7.9 Hz), 7.68 (1H,
m, 8.01 (2H2) Mb,a stifreBniddufeldt teBbutyd. BR-{LtdycRbropyin@BotDH-[(8metBofl ( 1H,
s), 13.13 (TH? s). Exanple 29-3 NH IH_@H( g&y\ aY&zgnH O% [C(]—I_ZO_\_/%

02/ 24679 PClyepr19xyiRteyyl} -G nitror hoxp-4i8mdihydrortedraehtaygidindtylhl- mirerisine-29- 2,

N-{7-[2-(cycl apr %‘gy- c .
hydr oxyphenyﬁa?é)ofglg%é%g@b iéplbplg?i%ﬁnﬁyi o T,pf-wcillehg%?’gq f?’s?tﬂ%{b%(ﬁg?r?’&P 9. yl]ac
et - amsde hygitec(o Dl evasadddd epastdm dhidddeqouloarg) Wirhe MiktufBwadStirhdass
spectrometry: 449 (M+ H)+ .
85 °C for 30 min. After cooled to room temperature, the mixture was filtered
through Celite®. The filtrate was concentrated under reduced pressure. The residue
was extracted with ethyl acetate and water. The separated organic phase was washed
with brine, dried over Na;SQO,, filtered, and concentrated under reduced pressure to
10 give tert-butyl 3-(6-amino-2-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]-
phenyl}-7-0x0-7,8-dihydro-1,8-naphthyridin-4-yl)-1-piperidinecarboxylate (0.068 g,

yield; 84%).

15
(3) Then benzyl moiety and tert-butyl carbamate were removed in a similar manner
as described in the step (2) of Example 25-4, to give 3-amino-7-[2-(cyclo-
propylmethoxy)-6-hydroxyphenyl}-5-(3-piperidinyl)-1,8-naphthyridin-2(1H)-one
hydrochloride.

20

Molecular weight: 442.95
Mass spectrometry: 407 (M + H)"
In vitro activity grade: A
Cellular activity grade: (A549)-A
25 'H-NMR (500 MHz, DMSO0-d6): 0.35 (2H, m), 0.62 (2H, m), 1.32 (1H, m), 1.73
(1H, ddd, J = 4.1, 8.2, 8.2 Hz), 1.93 (3H, m), 2.90 (1H, dd, J = 11.7, 12.3 Hz), 3.11



In vitro activity grade: A Cellular activity grade: (A549)-A (500 Mz,
DMSO-d6): 0.33 (2H, m, 0.59 (2H, m, 1.28 (1H m, 1.76 (1H m, 1.89 10
(1H, m, WodBnhds, m, 2.92 (1H dd, J = 11.4, 12.0 Hz), Pci/eroihbeosd J =
11.0, 12.0 Hz), 6.57 (2H, d, J = 8.5 Hz), 7.21 (1H, t, J = 8.5 Hz), 7.99
(1H, s), 8.78 (1H, br), 8.94 (1H, s),-22%2 (1H br), 9.69 (1H s), 11.92
(1H, br), 12.93 (1H, s). Exanple 30-1 A< Nk OOO VNO\ I O\ I ~ \
NNONNO OOOO01511 (1) To a stirred solution of ethyl
5-T1-(tert- C i ]= o =
(cycl opropyl t)r((llgxﬁ'r_ti ?iﬁ{zﬁh(g%/ en’zwgl )ogx%/f{%% %(}IH-’S) gxlg q}qu’c{i h§/‘g{r o-1,
8- napht hyrlehéi)S{ttH;k)QQmeIé,l:(r)] 922818, bf), #A35 (TIIH)JS)., whi ch was obtained in
a simlar 20 manner as that of the step (1) of Exanple 29-1 using diethyl
mal onate instead of ethyl nitroacetate, in tetrahydrofuran (4 niL) and
water (1 m_)Eﬂ 189ged 1ithium hydroxide nonohydrate (0.015 g, 0.605
mml ). The mxture was stirred at room tenperature for 18 hrs and
acidifi®ed (pH 3-4) with aqueous IN hydrochloric acid solution. The m xture
was extracted with ethyl acepate. The separated organic Ese WO 02/ 24679

PCT/ EPO1/ 10405 -226 was wased with brine, dried over filtered,

essure to give

3-piperidinyl]- 7-{2-chl
yl

and concentrated under
5-[1-(tert-but oxy bony
met hoxy) - 6-[ (4- rre%xyben
- 2-0x0-1, 2-di hydro-t¢ 8
989% . 5

yl )ox;%lphenyl }
g Bne- 3-carbox © acd

To a stirred solution of tert-butyl 3-(6-amino-2-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-7-ox0-7,8-dihydro-1,8-naphthyridin-4-y1)-1-piperidine-

10 carboxylate (0.068 g, 0.109 mmoi), which was obtained in the step (2) of Example
29-1, and triethyl amine (0.05 mL, 0.327 mmol) in methylene chloride (3 mL) were
added benzoyl chloride (0.01 mL, 0.109 mmol) and 4-dimethylaminopyridine (0.001
g, 0.011 mmol). The mixture was stirred at room temperature for 19 hrs, and poured
into water. The mixture was extracted with ethyl acetate. The separated organic

15 phase was washed with brine, dried over Na;SO,, filtered, and concentrated under
reduced. The resulting residue was purified by column chromatography on silica gel
(hexane / ethyl acetate = 5/1-3/2 ) to give tert-butyl 3-{2-{2-(cyclopropylmethoxy)-6-
[(4-methoxy-benzyloxy]phenyl}-7-oxo-[(1-phenyl-methanoyl)-amino]-7,8-dihydro-
1,8-naphthyridin-4-yl)-1-piperidinecarboxylate (0.022 g, yield; 28%).

20



ONHHO O OOHOMHNHO V-NOHO/ OH(2) Then benzyl noiety and
tert-butyl carbamate were renoved in a simlar nmanner as described in the
step (2) wiodkragpl e 25-4 to give 7-(2-cycl opropyl net hoxy- ecthtPo1/10405

hydr oxy- phenyl ) - 2- oxo- 5- pi peri di n-3-yl -1, 2-di hydr o-[ 1, 8] napht hyri di ne- 3-
carboxylic acid hydrochl oride. Ml ecul ap24nei ght: 471. 94 Mass spectronetry:
436 (M+ H+ 15 In vitro activity grade: A Cellular activity grade:
(A549)-B (500 MHz, DVMsO-d6): 0.30 - 0.33 (2H, m, 0.54 - 0.55 (2H, m,
1.23 (1H, m, 1.92 - 1.98 ¢4H, m, 2.91 (1H, m, 3.04 (1H, m, 3.39-3.41
(3H, m, 3.86 - 3.89 (3 A6.61 (2H, d, J = 8.5 Hz), 7.27 (1H, t, J =
8.2 Hz), 8.07 (1H_s), (8. M2 CIN > s), 9.24 20 (1H H HQ. 74 (1H, s), 14.43

(1H, s). WD 02/ 24879 PCILEPO1/ 10405, - 227- nmpl &31-1 NG soNj~ 0J< O
~0O0 \' I OH\ | Har N HON HO O ~ Ol |- 05[1) To,ga red
] e

solution of 5-[1-(t uffoxycanponyl ) - 3- pi perodi e | o-
pr opyl met hoxy) - 6- [ QXL ,6(11 hydr o- 1, 8- naph-

Then benzyl moiety and tert-butyl carbamate were removed in a similar manner as
described in the step (2) of Example 25-4 to give N-[7-[2-(cyclopropylmethoxy)-6-

5 hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,2-dihydro-1,8-naphthyridin-3-yl]benz-
amide hydrochloride.

Molecular weight: 547.06
Mass spectrometry: 511 (M + H)*
10 In vitro activity grade: A
Cellular activity grade: (A549)-B
'H-NMR (500 MHz, DMSO-d6): 0.34 (2H, m), 0.59 (2H, m), 1.29 (1H, m), 1.80 —
2.08 (4H, m), 2.96 (1H, br), 3.18 (1H, dd, J = 11.4, 11.7 Hz), 6.59 (2H, d, ] = 8.2
Hz), 7.23 (1H, t, ] = 8.2 Hz), 7.61 (2H, t, J = 7.9 Hz), 7.68 (1H, m), 8.01 (2H, m),
15 8.04 (1H, s), 8.80 (1H, br), 9.03 (2H, s), 9.61 (1H, s), 13.13 (1H, s).

Example 29-3

20



t hyri di ne-3-carboxylic acid (0.200 g, 0.305 mml), which was obtained in
the step (1) of Exanple 30-1, and 1-hydroxybenzotriazole hydrate (0.062 g,
0. 457 moWwpo j2n46@i et hyl f ormam de (4 nL) was added PCT/EP01/10405

1- (3-di net hyl am nopropyl ) -3-ethyl carbo 10 dii m de hydrochloride (0.070 g,
0.366 nmol ). The m xture was stirred at2epom tenperature for 18 hrs, and
then extracted with ethyl acetate and water. The separated organi c phase
was washed with brine, dried over Na2SO4, filtered, and concentrated under

reduced presgure.: ' r iE*)i_lfJﬁ U frh esl s

chr omat ogr apﬁy aosh SI i%%ﬁlg}eltak ?ﬁ%txgﬁe gﬁ??&éclgt[gig(@éioﬁ)%ﬁ%e%?% 6

E ert I- but yl ﬁhﬁcﬂﬂ}{ﬁ)h)éﬁyl]-i’l-(oxod-(3r-]piperti)diny1)-|132-dih¥drrc]>-1,8-|n?phthyridin-3-3[rlgacet- I )
cycl opropyhnet hoxy) - 6- [ (4- met hoxybhenzyl ) oxy] phenyl } - 7- oxo- 6- [ ( pr opyl am no
- car bonyl ] - #mpledyftachloride siag apmafedy i di n- 4- yl } - 1- pi peri di necar boxyl ate
(0.129 g, yield; 61%. WO 02/24679 PCT/EPO1/10405 - 228 0 V~N ~O- NH
HO O OHHHONHO OH I '\ O 1 (2) Then benzyl noiety and tert-butyl
car bane§ e weMpldontm weibhit:d8d. 99 m | ar manner as described in the step (2) of
Exanpl e 25-4 to give 7-[2-(cycl opropyl met hoxy)-6- 5

hydr oxyphenyMaSQSR?ﬁEOI!}e‘(E-“ﬁP;ﬂMTgi)nyl ) - N-propyl -1, 2-di hydr o- 1, 8- napht hyri di
ne- 3- car boxgn.de. r, wei ght: 513. 04 Mass spectronetry: 477 (M+ H)+
10 In vitro g{&&\g]la%@@éf%ggea% Cellular activity grade: (A549)-A 1H NWVR (500
MHz, DMBO- d6fellfladativayigrady: (AB48-A(2H, m), 0.94 (3H, t, J =7.3

(500 MHz, DMSO-d6): 0.33 (2H, m), 0.59 (2H, m), 1.28 (1H, m), 1.76 (1H, m), 1.89

10 (1H, m), 1.98 (1H, m), 2.92 (1H, dd, J = 11.4, 12.0 Hz), 3.17 (1H, dd J = 11.0, 12.0
Hz), 6.57 (2H, d, T = 8.5 Hz), 7.21 (1H, t, J = 8.5 Hz), 7.99 (1H, s), 8.78 (1H, br),
8.94 (1H, s), 9.02 (1H, br), 9.69 (1H, s), 11.92 (1H, br), 12.93 (1H, s).

Example 30-1

15

(1) To a stirred solution of ethyl 5-[1-(tert-butoxycarbonyl)-3-piperidinyl]}-7-{2-
(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-2-oxo-1,2-dihydro-1,8-
naphthyridine-3-carboxylate (0.276 g, 0.403 mmol), which was obtained in a similar
20 manner as that of the step (1) of Example 29-1 using diethyl malonate instead of
ethyl nitroacetate, in tetrahydrofuran (4 mL) and water (1 mL) was added lithium
hydroxide monohydrate (0.015 g, 0.605 mmol). The mixture was stirred at room
temperature for 18 hrs and acidified (pH 3-4) with aqueous 1N hydrochloric acid

solution. The mixture was extracted with ethyl acetate. The separated organic phase



Hz), 1.27 (1H, nm), 1.58 (2H, tqg, J = 7.3, 7.3 Hz), 1.92 (4H, nm), 2.90 (1H,
m, 3.06 (1H, t, J = 12.3 Hz), 6.59 (2H, d, J = 8.2 Hz), 7.26 (1H t, J =
8.2 Hz), WolBoGdd, s), 15 9.01 (1H, s), 9.69 (1H, t, J = pefeddijes0dl. 80

(1H, s). Reaction 31-2 NAQJ< NNOQUD< 0 OO OHOI Np N NHONHOOOC
a WO 02/ 24679 PCT/ EPO1/ 10405 -229 To a286+rred sol ution of

nmet hanesul f onam de (0.026 g, 0.268 mmol) and triethylamne (0.030 mi,
0.229 mmol) in toluene (2 nm.) was added trinethylsilyl chloride (0.020 ni,
0.152 ol ) . i ] LR r t

concent rat ed"B" Gadieh WIERHAE dfll oh G NASGL fertd and goheerated 4 rofuced

di chl or onet hpmessu¢@ ntb) \givee Safdd@ett-butorydayonyl)BepipOridingl]i- {2-Ccytpropyb| ) ,

4, 4- di nmet hyl am_nopyridi ne (0.002 g, . 015 mol ) o

benzot ri azol @-eﬁl-og;y% Armplhoyyheaey Xaﬂﬁ%wﬂb%@@nﬁﬁquaeﬁaﬁ-nmlamdmsphat e

(0.040 g, 0.8 g;@% fb g ut oxycar bonyl ) - 3-pi peridinyl]-7-{2-
(cycl opr opyl Sr;%'%rrl])ox O)BG&F 4%’%é%§b%8:@yl ) oxy] phenyl } -2-oxo0-1, 2-di hydro-1, 8
10 naph$hyri di ne-3-carboxylic acid (0.050 g, 0.076 mml) successively. The
mxture was stirred at roomtegperature for 6 hrs. The mxture was

extracted with ethyl acetate afid ter. The separat gasi ¢ phase was
washed with brine, dried over NSO, filteredVand cenirated under

reduced pressure. The v g regidue was purlfi ed/ y arative TLC
(hexane / ethyl acetateg 1.2 %)NQ give tert-b 15"

) - am no] car bonyl } -7-o0}

H OH
8- di hydro- 1, 8- napht hyri d -yl)-1-piperidinecarboxylate (0.024 g, yield;
43% . NH HCl

(2) Then benzyl moiety and tert-butyl carbamate were removed in a similar manner
as described in the step (2) of Example 25-4 to give 7-(2-cyclopropylmethoxy-6-

10 hydroxy-phenyl)-2-oxo-5-piperidin-3-yl-1,2-dihydro-[ 1,8 ]naphthyridine-3-
carboxylic acid hydrochloride.

Molecular weight: 471.94
Mass spectrometry: 436 (M + H)*
15 In vitro activity grade: A
Cellular activity grade: (A549)-B
‘(500 MHz, DMSO-d6): 0.30 — 0.33 (2H, m), 0.54 — 0.55 (2H, m), 1.23 (1H, m),
1.92 - 1.98 (4H, m), 2.91 (1H, m), 3.04 (1H, m), 3.39-3.41 (3H, m), 3.86 — 3.89 (3H,
m), 6.61 (2H, d, J = 8.5 Hz), 7.27 (1H, t, ] = 8.2 Hz), 8.07 (1H, s), 8.72 (1H, s), 9.24
20 (14, s), 13.74 (1H, s), 14.43 (1H, s).



OO- ONSO HNHO OH 20 Then the benzyl noiety and tert-butyl
carbamate were renoved in a simlar manner as described in the step (2) of
Exanpl e 2w od22a6@i ve N-{[7-[2-(cycl opropyl nmet hoxy) - PCT/EP01/10405

6- hydr oxyphenyl ] - 2- oxo- 5- ( 3- pi peri di nyl ) -1, 2-di hydr o- 1, 8- napht hyri di n- 3-

yl ] car bonyl } met hanesul f onam de hydrochl-@e¥de. 25 Ml ecul ar wei ght: 549. 05
Mass spectronetry: 513 (M+ IT)+ WO 02/24679 PCT/ EPO1/ 10405 -230- In vitro
activity grade: A Cellular activity grade: (A549)-B 1H NVR (500 MHz,

DVSO- d6) : O.ggali_p ]II§||,31_ni), 0.55 (2H, m, 1.25 (1H, m, 1.95 (4H n), 2.92
(1H, br), 3. , t, J =12.0 Hz), 3.40 (211, t, J = 11.7 Hz), 3.45 (3H,
5s), 6.61 (2H, d, J =8.2 Hz), 7.28 (111, t, J = 8.2 Hz), 8.09 (1H, s),
8.74 (1H br), 9.08 (1H s), 11.62 (1H br), 12.72 (1H, ta)r), 13.56 (111,
br). Exanple 31-3 to 31-27 cording to the simlar syntheftic| procedure of
Exanple 31-1 to 31-2, cefrpwdn 10 shown in Table 1 epfepared. WO

02/ 24679 PCT/ EPO1/[D405 31 Tgble 11 mol Ex. Str i ght Mass
nitro A549 NVR 31-03 NH d H 484]99 449 A A (500 [MHz, 0.34 (2H,
m, 0.57 (2H, m, jTod. 92 (4H, m, N

Iz

5 (1) To a stirred solution of 5-[1-(tert-butoxycarbonyl)-3-piperidinyl]-7-{2-(cyclo-
propylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-2-oxo-1,2-dihydro-1,8-naph-
thyridine-3-carboxylic acid (0.200 g, 0.305 mmol), which was obtained in the step
(1) of Example 30-1, and 1-hydroxybenzotriazole hydrate (0.062 g, 0.457 mmol) in
dimethylformamide (4 mL) was added 1-(3-dimethylaminopropyl)-3-ethylcarbo-

10 diimide hydrochloride (0.070 g, 0.366 mmol). The mixture was stirred at room
temperature for 18 hrs, and then extracted with ethyl acetate and water. The
separated organic phase was washed with brine, dried over Na;SO;, filtered, and
concentrated under reduced pressure. The resulting residue was purified by column
chromatography on silica gel (hexane / ethyl acetate = 1/1) to give tert-butyl 3-{2-{2-

15 (cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-7-0x0-6-[(propylamino)-
carbonyl]-7,8-dihydro-1,8-naphthyridin-4-yl}-1-piperidinecarboxylate ~ (0.129 g,
yield; 61%).



0 (3H d, J =47 Hz), 3.05 (1 H t, J=12.3 Hz), 6.59 (2H, d, J =8.2
Hz), 7.26 (1 H t, NJ=28.2Hz), 806 (1H s), 9.00 (1H, s), 09.53 (1 H
a4, J = 4. Ko@)ueHL. 79 (1 H s). OH 31-04 gl Zt N~ H C H 499 @ep®3045B (
MHz, DI\/SOdG): 0.34 (2H, , 0.57 (2H, m, 1.27 (1 H m, 1.94 (4H m,
2.92 0 (3H, s), 3.00 (3H, s), 6.58 (2H228; J = 8.2 Hz), 7.24 (1 H t, J
8.2 Hz), 8.00 (1 H s), N-8.19 (1H s), 8.58 (1H, br), 9.10 (1H, br),
| 11.84 (1 H, br), 12.72 (1 H, s). 31-05 NH CIH 525.05 489 A B (500 Mz,
DVBO-d6): 0.33 (2H, m, .57 (2H, m, 1.25 (1 H m, 1.89 (9H m), 2.90
(1 H m, 2.98 (1 H_ddJlJ =11.4, 12.6 Hz),

o

6. 58(2H, d, J=8.2Hz) [7. M( 1At . J= 8.2 Hz), 8..00 (1 (A Wy HE 22 (1 H d, J =
2.5 Hz), 8 4¢ (1 F~bT). 9505 (1 H, br), 1082 1 brp, 12.74 (1H, s).
OH H Ow 561. 09 525 AlA 0-d6): 0133 (2H 0ll57 06 N (2H
m, 1.27 (1H 1§, I°% )Y, 291 o (1H 9, 3 H/\/L

d

Hz), 4.61 (2 N , NS 8 ,
7.37 (4H, m), ""b H(1H s), 9.05 (1 H, 10.0M (1H t, J = 6.0
CH Hz), 11.80 (¥ HO s). 31-07 VN~ H CH 529. 04 %93ON A (500 Mz, DMBO d6):
0.33 (2H, m, 0.57K@m, 1.27 (1 H, m, 1.92 (4H, m, 2.91 O (1H, m,

6. 59—(2H, 728(2Hrr)

3.07 (1H, t, J = 12. 3.50

0
|

(2) Then benzyl moiety and tert-butyl carbamate were removed in a similar manner
as described in the step (2) of Example 25-4 to give 7-[2-(cyclopropylmethoxy)-6-
5 hydroxyphenyl]-2-ox0-5-(3-piperidinyl)-N-propyl-1,2-dihydro-1,8-naphthyridine-3-

carboxamide.

Molecular weight: 513.04
Mass spectrometry: 477 (M + H)"
10 In vitro activity grade: A
Cellular activity grade: (A549)-A
"H-NMR (500 MHz, DMSO-d6): 0.33 (2H, m), 0.57 (2H, m), 0.94 (3H, t, J = 7.3
Hz), 1.27 (1H, m), 1.58 (2H, tq, J = 7.3, 7.3 Hz), 1.92 (4H, m), 2.90 (1H, m), 3.06
(1H, t, T = 12.3 Hz), 6.59 (2H, d, ] = 8.2 Hz), 7.26 (1H, t, ] = 8.2 Hz), 8.07 (1H, s),
15 9.01 (1H, s), 9.69 (1H, t, J = 6.0 Hz), 11.80 (1H, s).

Reaction 31-2




TO (2H, M), 3.55 (2H, m), 6.60 (2H, d, J b OH ),,9.02 (1H, s), 9.78 (1H?
m,011.80 (1H, s). WD 02/24679 PCT/ EPO1/10405 -232 31-08 NH Cl H 541.05

505 A B (@ 2Mgre DMSO-d6): 0.33 (2H, m), 0.57 (2H m, PcAferoliddosm ,
1.93 (4H, n), 2.90 o (1 H n), 2.98 (1 H dd, J =11.3,12.0 Hz), 3.73 (1H
br), 3.88 (2H n), 6.58 (2H, d, J N =R Hz), 7.24 (1 H t, J = 8.2 Hz),
8.00 No (1 H s), 863 (1L H br), 9.06 (1 H br d, J = 10.7 Hz), 11.85 (1
H br), 12.73 (1 H s). OH31-09 NHCHCHS576.53 504 A C (500 Mz,
DVMBO-d6): 0.33 (2H, m), 0.57 (2H m, 1.26 (1 H m, 1.94 (4H m, 2.90
(1H m, 2.98 (1 H dd, J = 10.7,11.4 Hz), 3.18 (4H, br s), 3.88 (5H, m),
6,58 (2H. dTO stied Ridiigf melhbésy hnbiide (0026 830 268imimolf afDictytuniié| (1 H
s), 8.38 (1 H, .s) (4H, br) 11.8({) g OH
3110 NH CI 10438 1@4, 639 ;molk wof@luml& (2 pigwaggside trglaetgﬁﬁiylrpﬁionde 902

au 3511, 0 M0 b, M mifulious st 40 %@%%é%“%@nﬁa@ i,
Hz), 7.26 N 1ﬁ<ld9r {ellubtd pressis: Folné uikidu8 dilﬁte(dlwiﬂn dighlorBrigthatid. (HmL) Wvdze) |

9.01 (1 H s), 9.59 (1 H, OH 11.80 (1 .H br), 1313(1H
s). 31-11 Nradded fnistiylgmine @d@OAnIoe%@%)mml) hdenetbylamgnepyridg 00P2 2. 56

0.015 mmol), benzotriazole-1-yloxy-tris(dimethylamino)phosphonium hexafluoro-
phosphate (0.040 g, 0.091 mmol) and 5-[1-(tert-butoxycarbonyl)-3-piperidinyl}-7- {2~
(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-2-oxo-1,2-dihydro-1,8-

10 naphthyridine-3-carboxylic acid (0.050 g, 0.076 mmol) successively. The mixture
was stirred at room temperature for 6 hrs. The mixture was extracted with ethyl
acetate and water. The separated organic phase was washed with brine, dried over
Na,S0,, filtered, and concentrated under reduced pressure. The resulting residue was
purified by preparative TLC (hexane / ethyl acetate = 1/1 x 2) to give tert-butyl 3-(2-

15 {2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-6-{[(methylsulfonyl)-
amino]carbonyl}-7-0x0-7,8-dihydro-1,8-naphthyridin-4-yl)-1-piperidinecarboxylate
(0.024 g, yield; 43%).

20
Then the benzyl moiety and tert-butyl carbamate were removed in a similar manner
as described in the step (2) of Example 25-4 to give N-{[7-[2-(cyclopropylmethoxy)-
6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,2-dihydro-1,8-naphthyridin-3-
yl]carbonyl}methanesulfonamide hydrochloride.

25

Molecular weight: 549.05
Mass spectrometry: 513 (M + H)"



(2H m, 1.26 (1 H n), 1.88 -1.99 (4H, ), 2.85 (6H, s), 3.11 (1 H, dd, J
= 11.0, 12.3 Hz), 3.75 (2H, t, J = 5.7 Hz). 6.59 O (2H, d, J = 8.2 Hz),
7.27 (1 Hydozalem 8.2 " Hz), 8 07 (1 H s), 8.83 (1H br) pcay@bifdeok, ~ OH
s), 9.14 (1H, br), 9.66 (1H br), 9.83 (1H t, J = 6.0 Hz), 11.75 (1 H,
s). 13.18 (1 H, s). 31-12 New 587.12 -@3D-A A (500 Mz, DVBO-d6): 0.33 (2H,
M. 0.57 m, 2.92 (3H dd, Jm5.4, 110.7 Hz), 3.07 (I H t, J = 12.3 k).
4.74 (1 H, ddd, J = 6.9,69,12.6 HZ), 6.59 (2H, d, J =82 0 Hz), 7.19
(2H M, 7. - 6,(1 H s), 9.03 (1 H s), 9.91 (1H d, 1=6.9 Hz),
11.76 (1 H, ﬁv{t&?‘?‘%@@%@ Abry. WO 02/ 24679 PCT/ EPO1/ 10405 - 233  31-13
NH CH 637. 1%k ActivitbRAdMGASAINBO d6) : 0.32 (2H, m), 0.56 19 (2H, ),

55 L il tbo ot . Ll 3y 5,02

7.38 (8H, 3; L (5 E, v Hz
11, 69((1 Hn)(‘“SI 3103_74%}1(}'{‘ lﬁh 130 ﬁo?ﬁ’h 31@%%11]53191%}1%3 i )
DVBO d6) :  0.s3%.§REH,M, ] <08.361z),T. z&ﬂH mJ 8.27Az), 8199 (AL, s)1 853 (QHJ—br),CB o& -

6.9 Hz), 1.86 - 1, 06 (1H, 5.19 (1H, dg, J
= 6. 9,) 1 7($H+§))11é2%bH(11fN12c72@H ‘griléi(&&)“ Pz)z ( " ( *

Example 31-3 to 31-27

According to the similar synthetic procedure of Example 31-1 to 31-2, compounds

10 shown in Table 11 were prepared.



H, 8.71 (1 H, br t, J =

J = 11.7 Hz), 10.11
H mrveEmisddsV~-X H
6 T (2H m, 1.26
, 1.53 (3H, d, J = 6.9 Hz), 1.8831-1.98 (4H, m, 2.91 (1 H m,

6

d

m, 7.39 (4H, m, 8.06 (1 H d, J = 2.9 H)
Hz), 9.01 (1 H d, J =29 H), 9.09 (1

d
5.
)

AH/-\
PPN

d. wh @568, 7.6 H), 11.78 (1 H, br), 13.
11 539 A A (500 MHz, DMBO-d6): 0.33 (2H, m,

2

7

6(1H rr) 5.19 (1H, dg, J = 6.9, 7.3 Hz), 6.59, 6.59 (2H, d x 2, J =
D, 7.28 (2H, m), 7.39 (4H m), 8.06 (1 H, J
Hz)873(i,%_€;i\]— 11. 7 Hz), 9.0(1H,d,J=29Hf

H

.0

.2 =

.9 . ), 9.16
lH,bI‘t J=11 10.11 (1H,dd,J= 5.7, 7.6 Hz), 11.78 (1

5

9

5

H br), 13.16 (1
0.34 (2H, m,
Ul

s). 31-16 gN H CIH 543.02 507 A B (500 WMHz, DWMSO- d6
7 (2H, m—1.28 (1H n)} 1.44 (3H d_J = 7 3 Lo}

T

Mol 11| '
weig%tl Igas? Iri%" J\tsHZ Mn4 |y (1H,

1
53 m
( 2 Hz) 08_(1F
P85 (4, |or A 1;2 %70 5% @95%
7 VIX{H CH 5¥5. 1{{5:5:39= 123
m, [.26|(1|H [W,esheR 8;1& 8121-997
P

=11. 7, V122021485 (1H.3) '
J= 47Hz) 1179( H, s)

p—

2 (1 H O
(l2A,
( 1{p-03p
= ), 13
DVSO- d6) : 0.[3
t

N

o3

3 (
J =
3 H

J
HZ , 7 21953(1Hq

31-04 49001 |463 |A |B _ |(500 MHz, DMSO-d6): 0.34 (2H, m), 0.57
(2H, m), 1.27 (1H, m), 1.94 (4H, m), 2.92
(3H, s), 3.00 (3H, s), 6.58 (2H, d, J = 8.2

Hz), 7.24 (1H, t, J = 8.2 Hz), 8.00 (1H, s),
8.19 (1H, s), 8.58 (1H, br), 9.10 (1H, br),

11.84 (1H, br), 12.72 (1H, s).

31-05 52505 |489 |A |B _ |(500 MHz, DMSO-d6): 0.33 (2H, m), 0.57
(2H, m), 1.25 (1H, m), 1.89 (9H, m), 2.90
(1H, m), 2.98 (1H, dd, J = 11.4, 12.6 Hz),
6.58 (2H, d, J = 8.2 Hz), 7.24 (1H, 1, J =
8.2 Hz), 8.00 (1H, s), 822 (1H, d, J =25
Hz), 8.46 (1H, br), 9.05 (1H, br), 11.82
(1H, br), 12.74 (1H, s).

31-06 561.09 |526 (A |A (500 MHz, DMSO-d6): 0.33 (2H, m), 0.57
(2H, m), 1.27 (1H, m), 1.92 (4H, m), 2.91
(1H, m), 3.06 (1H, t, J = 12.3 Hz), 4.61
(2H, d, J = 6.0 Hz), 6.59 (2H, d, J = 8.5
Hz), 7.28 (2H, m), 7.37 (4H, m), 8.08
(1H, s), 9.05 (1H, s), 10.07 (1H, t, J=6.0
Hz), 11.80 (1H, s).

31-07 520,04 1493 (A |A (500 MHz, DMSO-d6): 0.33 (2H, m), 0.57
(2H, m), 1.27 (1H, m), 1.92 (4H, m), 2.91
(1H, m), 3.07 (1H, t,  =12.3 Hz), 3.50
(2H, m), 3.55 (2H, m), 6.60 (2H, d, J =
8.2 Hz), 7.26 (1H, t, J = 8.2 Hz), 8.07
(1H, s), 9.02 (1H, s), 9.78 (1H, m), 11.80
(1H, s).




7.33 (6H, m), 8.05 (1 H s), 8.69 (1 H br), 899 (1H br d J =51 H),
9.01 (1 H s), 9.73 (1 H t, J=6.3H), 11.74 (1 H br s), 13.11 (1 H,
s). WO 02(wABA9s8CT/ EPO1/ 10405 -234 31-18 NH Cl H 553. 11 S/deodv16£90 Mz,
CDCI3): 0.41 - 0.47 (2H m), 0.65 - 0.77 (2H m, 0.77 - 0.92 (1 H m,
1.32 - 1.42 (1 H n), 1.78 -1.84 (1 H, -3$2-10 1.84 -1.97 (2H, m), 2.15 -
2.24 (Y H nm, 2.72 (1 H dd, J =2.8 12.0 Hz), 2.80 Nii 0 2.88 (m1
H, 3.16 - 3.26 (1 H m, 3.34 - Ji H3.46 (2H m, 3.91 (2H, d, J = 6.9

Hz), 5.95 ([#F0s 565 L]AD, [B3. 2|(500 Witz DNSO/46): 4,38 o, mdibr] J =
1.0, 8.2 Hz)| 7. B (L[ s), (@00t o o nﬁ&g@E (1
H br). 31-10 N' MHz O (B m (1H r)g Z“H“ 2018} 56

O (2H m, 1 02 m, 1.53 jertp %;50 B o
d J=11.40 a~ 3 (4H m, 211-953 86£(1 br),bbé(m

t, J =12.0 |Hz), 2 Hr), | 7. 207 o) H85H1H, e
Hz), 8.05 (1 H, D (1H, |br)| 9.01 (1H s), 9.73 [(1H,
d, J = 11.7 [ 5B, [T G SEKSOQQH?/?MSIE-%)M@I(Z% 701
479 A B (500 Mz . 0['56] (2[fgH m)125iHam, 104 (spym

1.93 (4H, m| 2. Hot] J|= 18 rn? sf?d( ”4 i*,

3.44 (2H, dd, J J 82Hz)724(1HtJ 82Hz),800
(1H, s), 8.38 (1H, 5), 9.03 - 9.21 (4H, br),

11.81 (1H, br), 12.78 (1H, s).

31-10 513.04 (477 A (A (500 MHz, DMSO-d6): 0.34 (2H, m), 0.57
(2H, m), 1.23 (6H, d, J = 6.6 Hz), 1.88 -
1.99 (4H, m), 2.91 (1H, m), 3.07 (1H, dd,
J=11.0,12.0 Hz), 4.11 (1H, dq, J = 6.6,
7.6 Hz),6.59 (2H,d, J=8.2 Hz), 7.26
(1H, t,J =8.2 Hz), 8.07 (1H, s), 8.72 (1H,
br), 9.01 (1H, s), 9.59 (1H, d, J = 7.6 Hz),
11.80 (1H, br), 13.13 (1H, s).

31-11 57854 |506 A |A (500 MHz, DMSO-d6): 0.33 (2H, m), 0.56
(2H, m), 1.26 (1H, m), 1.88 - 1.99 (4H,
m), 2.85 (6H, s), 3.11 (1H, dd, J = 11.0,
12.3 Hz), 3.75 (2H, t, J = 5.7 Hz), 6.59
(2H,d, J=8.2 Hz), 7.27 (1H,t,J = 8.2
Hz), 8.07 (1H, s), 8.83 (1H, br), 9.01 (1H,
s), 9.14 (1H, br), 9.66 (1H, br), 9.83 (1H,
t, J =6.0 Hz), 11.75 (1H, s), 13.18 (1H,

s).

587.12 |551 (A (A (500 MHz, DMSO-d6): 0.33 (2H, m), 0.57
(2H, m), 1.26 (1H, m), 1.88 - 1.99 (4H,
m), 2.92 (3H, dd, J = 5.4, 10.7 Hz), 3.07
(1H,t, J =12.3 Hz), 4.74 (1H, ddd, J =
6.9, 6.9, 12.6 Hz), 6.59 (2H, d, J = 8.2
Hz), 7.19 (2H, m), 7.28 (3H, m), 8.06
(1H, s), 9.03 (1H, s), 9.91 (1H, d, J = 6.9
Hz), 11.76 (1H, s), 13.089 (1H, br).

31-12




3.56 (2H, dd, J = 5.4, 5.7 Hz), 6.59 (2H,

d ), 7.26(1H,t, J=8. 2Hz)
8.07 (1H, s), 9.02 (1H, s), 9.79 (1H, d, J =
7

J=8.2Hz
5.4 Hz), 11.82 (1 H, s),
5
1.

13.13 (1 Wo drker 31-21 VIi-IN H CIH 511.03 475 A A (500 Mpr/EE@6): 0. 34
(2H, m, 0.58 (2H, m, 0.79 (2H m, 1.26 (1 H m, 1.91 (4H m, 2.93
(2H_m, 3.07 (1H t, J = 12.0 Hz), 683-(2H, d, J = 8.2 Hz), 7.26 (1H,
t, J =8.2 H), 8.06 (1H s), 899 (1H s), 9.66 (1L H d, J = 4.4 Hz),
11.76 (L H NOHs), 13 13 (1 H, br). 31-22 V~IIN H CH 525.05 489 A A

(500 MHz, DVRERI®)-
2.91 (1 (1 H, m
6.59 (2H, d,|J =8
9.84 (1 H d} J ¥
PCT/ EPO1/ 10405 -

6

I
33 (@t 0V, Ued8s [&oZ AV SJA, [(500 A1k DMEGID): 0.58 (B, m), 0.56
] 3. 1 (3 H, |t, t, |J (2]'2(“81251*1"1)418861 6744, [ M) ,

H,t, J=8. 2Hz) , 8. 06 (: 1
13 (% a%&&?za (ﬁ(%
( 502 6 7 (1H, 9,084

b (
1079 (1H, §), 13.13
§39. 08 503 A|A
m, 1.50 |(2H, n)-791+z)6269(1msu 138 (1HN7
(1 H) m[3]06 (1H t J=12.0aH),
¢ g
1

[e]
5‘11 53 < (%MHz BMéEPde 3‘(‘21@)’ 56 .01
Hz), |11. H (21 Jn), 1,26k, byt 2 % :
6.9 Hz), 1.86 - 1 98(4H m), 2.91 (1H,
m), 3.06 (1H, m), 5.19 (1H, dg, J = 6.9,
7.3 Hz), 6.59 (2H, d, J = 8.2 Hz), 7.28
(2H, m), 7.39 (4H, m), 8.06 (1H, d, J =
2.9 Hz), 8.71 (1H, br t, J = 11.7 Hz), 9.01
(1H, d, J =2.9 Hz), 9.09 (1H, brt, J =
11.7 Hz), 10.11 (1H, dd, J = 5.7, 7.6 Hz),
11.78 (1H, br), 13.16 (1H, s).

(2H M, 0.56 (
(2H m, 1.8% -1
6.59 (2H, d, FaF
(1 H s), 11]9. 7

\

31-15 57511 [539 |A |A _ |(500 MHz, DMSO-d6): 0.33 (2H, m), 0.56
(2H, m), 1.26 (1H, m), 1.53 (3H, d, J =
6.9 Hz), 1.86 - 1.98 (4H, m), 2.91 (1H,
m), 3.06 (1H, m), 5.19 (1H, dq, J = 6.9,
7.3Hz), 6.59, 6.59 (2H, dx 2, J = 8.2
Hz), 7.28 (2H, m), 7.39 (4H, m), 8.06
(1H,d, J = 2.9 Hz), 8.73 (1H, brt, J =
11.7 Hz), 9.00 (1H, d, J = 2.9 Hz), 9.16
(1H, brt, J = 11.4 Hz), 10.11 (1H, dd, J =
5.7,7.6 Hz), 11.78 (1H, br), 13.16 (1H,
s).

31-16 543.02 507 |A |B _|(500 MHz, DMSO-d6): 0.34 (2H, m), 0.57
(2H, m), 1.28 (1H, m), 1.44 (3H, d, J =
7.3 Hz), 1.88 - 1.99 (4H, m), 2.92 (1H,
m), 3.07 (1H, dd, J = 11.4, 12.0 Hz), 4.53
(1H, m), 659, 6.61 (2H, dx 2, J = 8.2
Hz), 7.27 (1H, t, J = 8.2 Hz), 8.08 (1H, s),
8.79 (1H, br), 9.02 (1H, s), 9.28 (1H, br),
10.07, 10.08 (1H, d x 2, J = 6.9 Hz),
1317 (1H, s).

3117 575.11 |539 |A B (500 MHz, DMSO0-d6): 0.33 (2H, m), 0.56
(2H, m), 1.26 (1H, m), 1.88 - 1.99 (4H,
m), 2.88 (2H, t, J = 7.3 Hz), 3.07 (1H, dd,
J=11.7, 12.0 Hz), 3.63 (2H, dt, J = 6.3,
7.3 Hz), 6.59 (2H, d, J = 8.2 Hz), 7.21-
7.33 (6H, m), 8.05 (1H, s), 8.69 (1H, br),
8.99 (1H, brd, J = 5.1 Hz), 9.01 (1H, s),
9.73 (1H, t, J =6.3 Hz), 11.74 (1H, br s),
13.11 (1H, s).




31-24 O -N H Ow 567.13 531 A A (500 Miz, DMBO-d6): 0.34 (2H, n), 0.56

(2H, m, 1.26 (1H, n), 1.59 (104, n), 1.87 -1.99 (6H, m), 2.90 (1 H m,
3.06 (1Hwo obaldw7Hz), 4. 07(1H M, 6.59 (2H,d, J=8.5Hz), 7. 26iCiihroades 5 He),
8.06 (1 H s), 9.01 (1 H s), 9.78 (1 H d, J =7.9 Hz), 11.76 (1 H, s),
13.12 (1 H, br). 31-25 O -N H C H 541.239- 505 A A (500 MHz, DVBO d6): 0. 34

(2H, M), 0.56 (2H, m), 0.90 (6H, t, J = 8.2 Hz), 1.27 (1 H, rr), 1.51 (2H,
M, 1.61 (2H, n), 1.88 -1.99 (4H, m), 2.92 (1 H m, 3.07 (1 H t, J =
12.0 Hz), 6.pEmgeH—d 8o+ )

H, (oS} ;0.7 (2hidn)(okr7 H.02 (1ei m)J =
g11:32 NL42 AHEDH. 78 61084 3B A

Tm 95 B A2

s), 8.67 (1 H,
8.8 Hz), 11.[8 (
A (500 Mz, DMBQGHdBy:

fEK T7(508 Wiz, EbGt): 0@ -04Pel (L H.
P

Hz), 1.25 - [L.54 2. 92|5(ed (nfhHyBH6 - 3.26 (11, m), 3.34 -
3.06(1H, t, J=[L2. 3 i, J3:468H261)I6I@ @H.IZ6OHDIH 1,
J=8.2H),|8.0 s), 8.69 (1 .)0( b2 S>3920'3 l—PB%p,
9.51 (1 H f, J/=9.1 Hz), 11.78 11 1 63 3,18 ’H§)>qH
ClH 552.99 517 Al A (500 Mz, DMBO-d6): 0.34](2H, m)150 1 27 (1
H m, 1.88 [1.9D (4H, ), 2.92 (] 5 (1| H =123FHz)
4.28 (ZH’ I'T) 3?% 6—~2H 4 C (500 MHz, DMSO-d6): 0.33 (2H, m), 0.56

(2H, m), 1.02 (2H, m), 1.14 - 1.26 (4H,
m), 1.53 (1H, br), 1.64 (1H, brd, J = 11.4
Hz), 1.72 (4H, m), 1.93 (4H, m), 2.92
(1H, br), 3.07 (1H, t, J = 12.0 Hz), 6.59
(2H,d, J=8.2 Hz), 7.26 (1H, t, J = 8.2
Hz), 8.05 (1H, s), 8.90 (1H, br), 9.00 (1H,
br), 9.01 (1H, s), 9.73 (1H, d, J = 11.7
Hz), 11.74 (1H, s), 13.12 (1H, br).

31-20 515.01 [479 A |B (500 MHz, DMSO-d6): 0.33 (2H, m), 0.56
(2H, m), 1.27 (1H, m), 1.93 (4H, m), 2.91
(1H, m), 3.07 (1H, t, J = 12.0 Hz), 3.39
(2H, br), 3.44 (2H, dd, J = 5.7, 6.0 Hz),
3.56 (2H, dd, J = 5.4, 5.7 Hz), 6.59 (2H,
d, J=8.2Hz), 7.26 (1H, t, J = 8.2 H2),
8.07 (1H, s), 9.02 (1H, s), 9.79 (1H, d, J
= 5.4 Hz), 11.82 (1H, s), 13.13 (1H, br).

31-21 511.03 [475 |A |A _ |(500 MHz, DMSO-d6): 0.34 (2H, m), 0.58
(2H, m), 0.79 (2H, m), 1.26 (1H, m), 1.91
(4H, m), 2.93 (2H, m), 3.07 (1H, t, J =
12.0 Hz), 6.60 (2H, d, J = 8.2 Hz), 7.26
(1H, t, J = 8.2 Hz), 8.06 (1H, 5), 8.99 (1H,
s), .66 (1H, d, J = 4.4 Hz), 11.76 (1H,
s), 13.13 (1H, br).

3122 52505 489 |A |A  |(500 MHz, DMSO-d6): 0.33 (2H, m), 0.56
(2H, m), 1.26 (1H, m), 1.74 (2H, m), 1.87
-2.05 (6H, m), 2.91 (1H, m), 3.05 (1H, t,
J =12.3 Hz), 4.46 (1H, m), 6.59 (2H, d, J
= 8.2 Hz), 7.26 (1H, t, J = 8.2 Hz), 8.06
(1H, s), 8.99 (1H, s), 9.84 (1H,d, J = 7.6
Hz), 11.79 (1H, s), 13.13 (1H, br).




Hz), 7.27 (1H, t, J =8.2 Hz), 8.08 (1H, s), a o0 9.07 (1 H s),

10. 12(1H,d, J=6.6Hz), 11 11.76 (1 H, s), 13.26 (1 H, br). WO 02/24679

PCT/ EPOL/ W¥d24679236- Exanple 32-1 Wth the use of the stagdir®Geepound
1G 2B, and other materials, tert-butyl 3-(2- am no-3-cyano- 6-

{2- (cycl opr opyl net hoxy) - 6-[ (4- net hoxybet2agl-) oxy] phenyl} -4 5
pyridinyl)-1-piperidinecarboxylate was prepared in a simlar manner as that
of the step (1) of Exarrple 1-1. gNH2 AO- NO~- CN/ CN T NNNH \ O 1-0
|-a0 11 10 1@73pTa SOOI O Of TET 154318 Y603 [A A |(500 MHz, DMSO-d6): 0.34 (2H, m), 0.56
3-(2-am no-3icyan cycl opr opy|l met hoxy ) - 6-|[ (4-(@H, m), 1.26 (1H, m), 1.50 (2H, m), 1.62
met hoxybenzyl) oxy yirigi nyl ) - 1- pi peri|di n ehmb b/ Eramk1.§501 93@ g
0.999 mol)|in t frate (1.2 i) [wa ;fg?ﬁ“,,ﬂﬁ‘rfoogg iﬁ%ﬁ@u e
(0.004 g, 0030 the mture [was |stilrre =cal2 HhDEDEGH] 9)10.02(1H)E
After cooledjto | d.enperature, [EtCH|(1.% nl) a 2mH8®Jiﬁ9i@n11dﬂ1NHB n
EtOH (8.6 N, [0.5|nL) were 15 added [succgssi Vel y. Th&#%fUre was sti rrej at

room t enper ature!lover ni ghf and . concentriated under uadnr‘prl nrpccnrp

resi due was {¥7%yrateq wht v hexane &Hd® [PSoph ophi ﬁi E%d‘?ifg
reduced pressure|t | W ylt 3-(2-{[ (! B)|- gao,@gs ,'2@@(1@

-3-cyano-6- {2-(¢y OxY)) - 6- [|( 4- et hoxy- (1H t,J = 11.7 Hz), 4.07 (1H, m), 659
benzyl ) oxy] p 1enyﬂ}- 4 pypigdigyl ) - 1- gi perildi necar, box; g‘e(ﬁ_g 78?(3\7\1;\" 58P

(0.523" g, 20 yiel 8. J89%" WO 02/ 24679 RCT/ EPO1/ 104 e (A izt

’ v

S

br)

31-25 54110 (505 |A A (500 MHz, DMSO-d6): 0.34 (2H, m), 0.56
(2H, m), 0.90 (6H, t, J = 8.2 Hz), 1.27
(1H, m), 1.51 (2H, m), 1.61 (2H, m), 1.88
-1.99 (4H, m), 2.92 (1H, m), 3.07 (1H, , J
=12.0 Hz), 6.60 (2H, d, J = 8.2 Hz), 7.26
(1H, t, J = 8.2 Hz), 8.07 (1H, s), 8.67 (1H,
br), 8.98 (1H, br), 9.03 (1H, s), 9.54 (1H,
d, J = 8.8 Hz), 11.78 (1H, s), 13.12 (1H,
br).

31-26 569.15 (533 |A A (500 MHz, DMSO-d6): 0.34 (2H, m), 0.56
(2H, m), 0.90 (6H, t, J =7.3 Hz), 1.25 -
1.54 (9H, m), 1.88 -1.99 (4H, m), 2.92
(1H, m), 3.06 (1H, t, J = 12.3 Hz), 4.07
(1H, m), 6.59 (2H, d, J = 8.2 Hz), 7.26
(1H, t, J = 8.2 Hz), 8.07 (1H, s), 8.69 (1H,
br), 9.00 (1H, br), 9.03 (1H, s), 9.51 (1H,
d, J =9.1 Hz), 11.78 (1H, s), 13.11 (1H,
br).

31-27 65299 (517 |A (A (500 MHz, DMSO-d6): 0.34 (2H, m), 0.57
(2H, m), 1.27 (1H, m), 1.88 -1.99 (4H,
m), 2.92 (1H, m), 3.06 (1H, t, J =12.3
Hz), 4.28 (24, m), 6.60 (2H, d, J =8.2
Hz), 7.27 (1H, t, J = 8.2 Hz), 8.08 (1H, s),
9.07 (1H, s), 10.12 (1H, d, J = 6.6 Hz),
11.76 (1H, s), 13.26 (1H, br).




NAOk NAO< NHZ CNOI ON NNMNHZ NN OOIl-a0l'll -(::~O1., To a
solution of tert-butyl 3-(2-{[(1lE)-am nonethylidene] am no}- 3-cyano-6-{2-
(cycl opr omy) geelbyoxy) - 6- [ (4- net hoxybenzyl ) oxy] phenyl } PCT/EP01/10405
-4-pyridinyl)-I|-piperidine- 5 carboxylate (0.180 g, 0.289 nmmol) in MeOH (5
m.) and toluene (5 nL) was added triflu@3gacetic acid (0.01 nL). The

m xture was allowed to stand for 20 days and concentrated under reduced
pressure. Puri f [ cat i on by col unmm chromat ography on silica gel (CH2C12/ MeCH
50:1 to 20: 1) :gze%t butyl 3-(4-am no-7-{2-

(cycl opr opyl rre [ (4- met hoxybenzyl ) oxy] - phenyl } pyri do[ 2, 3-d] pyri m di n
-5- 10 yl)-1- plperldlnecarboxylate as a colorless 0|I (0 026 g yleld

15% . 00< NNH NH HCI ONNHZ N N en the
benzyl noi et W et'éﬁetoféhwﬁart@&mm@dm @Bp@%\?@}?rmﬁt‘a‘%%r??qt'QPtYFrér(ﬁer 15

i et P AR
hydrochbor | d@yﬁd‘nYB'IYF"PbmmeMa@@“ﬁ%r@areaMa SMIH A RA6T B that of the

PCT/ EPO1/ 10405 -238- Ml ecul ar weight: 391.48
step (1) of xample I-1.

10 To a solution of tert-butyl 3-(2-amino-3-cyano-6-{2-(cyclopropylmethoxy)-6-[(4-
methoxybenzyl)oxy]phenyl}-4-pyridinyl)-1-piperidinecarboxylate (0.580 g, 0.999
mmol) in triethyl orthoformate (1.2 mL) was added ammonium sulfate (0.004 g,
0.030 mmol), and the mixture was stirred at 150 °C for 2 hrs. After cooled to room
temperature, EtOH (1.5 mL) and a solution of NH; in EtOH (8.6 N, 0.5 mL) were

15 added successively. The mixture was stirred at room temperature overnight and
concentrated under reduced pressure. The residue was triturated with hexane and
isopropyl ether, and dried under reduced pressure to give tert-butyl 3-(2-{[(1E)-
aminomethylidene]amino}-3-cyano-6-{2-(cyclopropyl-methoxy)-6-[(4-methoxy-
benzyl)oxy]phenyl}-4-pyridinyl)-1-piperidinecarboxylate as a brown solid (0.543 g,

20 yield; 89%).



Mass spectronetry: 392 (M+ IW In vitro activity grade: C Cellular
activity grade: (A549)-B 5 'H NWR (500 MHz, CDC13): 0.41 - 0.47 (2H, m,
0.65 - 0.wb h2hk79m, 0.77 - 0.92 (1H, m, 1.32 - 1.42 (1lhcripordest8 - 1.84
(1H, m, 1.84 - 1.97 (2H, m), 2.15 - 2.24 (1H m, 2.72 (1H, dd, J = 2.8,
12.0 Hz), 2.80 - 2.8 (m 1H), 3.16 - 3236-(1H, n), 3.34 - 3.46 (2H m,
3.91 (2H, d, J =6.9 Hz), 5.95 (2H, br s), 6.42 (1H, dd, J = 1.0, 8.2 Hz),
6.73 (1H, dd, J =1.0, 8.2 Hz), 7.23 - 7.26 (1H, m, 8.63 (1H, s), 8.69
(1H, 10 s), 15.00 (1H, br). gxapple 33-1 CN C CN ~\g 15 To a solution of
oxal yl chloride (3.63 g, gl ) in acetonitrile ) at room

t enperature was ad .00 ). After 1 " & solution of 2-(4-
met hoxyphenyl net hox ace phenone (3.33 g, 1¥ (ggarting conmpound 1D)
in DMF (50 nmL) was added, Jandsf he stirring ed overnight. To the
20 reaction mxture v@ fe mal ononltrlle (1003 |15."B mol ) and Et 3N
(7.25 m., 52.0 nmol (

WS conti nued
overni ght. The react and then extracted
with ether. The separate@ organic phase was wash& with brine, and dried
over MgSHA, filtetred and ehpr essure. The residue
was purified by colum chr ography on 25 silica @ (GHC13) to give
2-((22)-3-(di met hyl am no) - O[/( 4- met hoxybenzyl ) - o
oxy] phenyl } - 2- propenyl i dene) mal ononitrile (1.27 g yield; 27%. WO 02/24679
PCT/ EPO1/ 10405 -239 o~1 o___ CN CN

To a solution of tert-butyl 3-(2-{[(1E)-aminomethylidene]amino}-3-cyano-6-{2-

(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-4-pyridinyl)-1-piperidine-
5 carboxylate (0.180 g, 0.289 mmol) in MeOH (5 mL) and toluene (5 mL) was added
trifluoroacetic acid (0.01 mL). The mixture was allowed to stand for 20 days and
concentrated under reduced pressure. Purification by column chromatography on
silica gel (CH,CL,yMeOH 50:1 to 20:1) gave tert-butyl 3-(4-amino-7-{2-
(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]-phenyl}pyrido[2,3-d]pyrimidin-5-
10 yl)-1-piperidinecarboxylate as a colorless oil (0.026 g, yield; 15%).

Then the benzyl moiety and tert-butyl carbamate were removed in a similar manner

15 as described in the step (2) of Example 25-4 to give 2-[4-amino-5-(3-piperi-
dinyl)pyrido[2,3-d]pyrimidin-7-yl]-3-(cyclopropylmethoxy)phenol hydrochloride as
a yellow powder (0.004 g, 24%).



Ol CNa-NNH2 | To a cold (-78 C) solution of

2-((22)-3-(di net hyl am no) - 3-{2-[ (4- net hoxy-

benzyl ) oxwlopheasle} - 2- propenyl i dene) mal ononitrile (1.26 g, p&TaEpoii®o3 1N
MeOH 5 was added liquid NH3, and the m xture was heated at 120 Cin a

seal ed tube overnight. After cooled to-rR8®mtenperature, the reaction

m xture was poured into water and the resulting m xture was extracted with
et hyl acetate. The separat ed organic phase was washed with brine, and

dried over I\/gﬁ Jrlvé,él d concentrated under reduced pressure. The
crude materia (I%Abfa}ls pur dlﬁg]y col um 10 chromat ography on silica gel

(hexane: et hmeqieatremeﬁQ 3312)(M$IQ)| ve 2-am no-6- ({2-
[ (4- nethoxybenz | ) oxy. p nicotinonitrile (0.050 g, yield; 4.3%9. CN OH
a-NNH2 O CNIf BIQF‘EW ?ﬂ ture of

2- am no- 6- ({ goitid 4% ?;;I%nag%g)@/] phenyl }ni cotinonitrile (0.050 g, 0.151

nmol ) , trlfluoroacet anisole (0.50 nL) and water (0.50

m) wa$§ sti FHM(soomze@petaat une—mmrmnmt), 0.65e- OGat(szm)rﬂ'X’lum@Mas
diluted with _toluene, oncentrat ed under reduced gressure The resi due

was di ssol vefHm): #i2 - éﬁ’a (gﬁe nbxéind $fd Hagde 43¢0~ 4OV 2B, @il aredd The
preci pi tat esggg rﬁ)r’educggi it ¢d Dy, fité Hrz?ti §- 3 WESHEM 3Wet.N3 B8 ECm)aNnd

then dried u pf essilre

2- ami no- 6- (2smd¢3m@pm,nm )3191(:@}1 ra;m|=t69m) 595 (ﬂﬁ,lﬁs)yéeidtHEiR%— 1.0,
Mol ecul ar WEI V\é) 79 PCT/EPO1/ 10405 -

spectronetry$ 2{1@ @W-I(lﬂ) q I‘h \}rot 1807— Hek 31y 780 4Hd; mp, %@ I(ull,asr)a %69 i(WAL; y

grade: 1/A549 ﬁgﬁ] 500 MHz, DMSO-d6): 6.87 - 6.92 (2H, m, 7.31- 7.39
(4H, rr)lé %‘)ﬁ&b"( cls = 8.3 Hz), 8.01 (1H, d, J = 8.3 Hz), 13.38 (1H,
br s). Exarrple341/OOYOOSIVE

Example 33-1

15
To a solution of oxalyl chloride (3.63 g, 28.6 mmol) in acetonitrile (5.00 mL) at
room temperature was added DMF (5.00 mL). Afier 10 minutes, a solution of 2-(4-
methoxyphenylmethoxy)acetophenone (3.33 g, 13.0 mmol)(starting compound 1D)
in DMF (50 mL) was added, and the stirring was continued overnight. To the

20 reaction mixture were adde malononitrile (1.03 g, 15.6 mmol) and Et;N (7.25 mL,
52.0 mmol) successively, and the stirring was continued overnight. The reaction
mixture was poured into water, and then extracted with ether. The separated organic
phase was washed with brine, and dried over MgSQ,, filtetred and concentrated
under reduced pressure. The residue was purified by column chromatography on

25 silica gel (CHCls) to give 2-((2Z)-3-(dimethylamino)-3-{2-[(4-methoxybenzyl)-
oxy]phenyl}-2-propenylidene)malononitrile (1.27 g yield; 27%).



6-11- + CS2 + Mel -~ \ SMe 10 (1) To a solution of

2- (benzyl oxy) acet ophenone (5.66 g, 25 mml)( starting conpound 1A) in

t ol uene (W@ drkieer e added carbon disulfide (6.0 L, 99.8 poytpo1/164os net hyl
iodide (10 m, 245 mmol). To the m xture, sodium hydride (60% suspension,
2.00 g, 50 mmmol ) and N, N-di net hyl acet aniogde -(10 nlL) were added. The 15
resulting mxture was stirred at roomtenperature for 1 hr, and refl uxed
for 2 hrs. After cooled to roomtenperature, the reaction m xture was
partitioned between CH2Cl2 and water. The organi ¢ phase was separated and
washed with water, drie and concentrated ufjder reduced pressure. The
residual solid was trit ted wwth diisopro ether to give

1-[ 2- (benzyl ) phenyl ] -3, i s(nmethylthio)-2-p ne-1-one 20 as a |ight
yellow solid (5.17 g, yield; 63%N SMe—Skke O/ SMe ~Cj{ O CN + 30 O HaN O
H O WD 02/ 24679 PCT/ EPO1/ =241 (2) To a sPispghgfon of cyanoacet am de
(1.27 g, 15.1 mmol) in 2- o(i (50 nm) wa l(ﬂlumhydrlde(GO%
suspensi on, 0.605 g, 15. I\ The mixture stirreéd at room
tenperature for 10 min. To this m xture, 1-[2-(benzyl)phenyl]-3, 3-

bi s(met hyl t hi 0) - 2- propene-1-one (5.00 g, 15.1 mmol) was added in one
portion. The 5 resulting mxture was refluxed for 4 hrs. After being cool ed
to room t enpdoaturceld t(HB ) xselntomenf AH((2X)eH(diinethylaning)3- {2H&-methokyi ng

i pitat t It t h Et
b [ 2- (benzy! BRPOREAPRFST Srtpgplinersfioaionesiilia (20t ol HomeB ndRbEY |1 o
as a yekl ow GrySidabd IRRIE NI dhd 15 ixnid Gl G B8 - 1S MRePhbO
(L(CN (1)0O H 10 (3) To a cold (0 C solution of

6- [ 2- (benzy| oxstighénWiier £ofled tttryoanh temypepatunco the, 12action mixture was poured into

water and the resulting mixture was extracted with ethyl acetate. The separated

organic phase was washed with brine, and dried over MgSOQ,, filtered, and

concentrated under reduced pressure. The crude material was purified by column
10 chromatography on silica gel (hexane:ethyl acetate, 70:30) to give 2-amino-6-({2-

[(4-methoxybenzyl)oxy]phenyl}nicotinonitrile (0.050 g, yield; 4.3%).

OH /]CN

CN NH,

2\

NH,

15 A mixture of 2-amino-6-({2-[(4-methoxybenzyl)oxy]phenyl}nicotinonitrile (0.050 g,
0.151 mmol), trifluoroacetic acid (3.00 mL), anisole (0.50 mL) and water (0.50 mL)
was stirred at room temperature overnight. The reaction mixture was diluted with
toluene, and concentrated under reduced pressure. The residue was dissolved in
THF, and then hexane was added to give precipitates. The precipitates were

20 collected by filtration and washed with hexane, and then dried under reduced
pressure to give 2-amino-6-(2-hydroxyphenyDnicotinonitrile. (0.026 g, yield; 82%)

Molecular weight: 211.23



di hydro-nicotinonitrile (4.00 g, 11.5 muol) in CH2Cl12 was added

m chl or oper- benzoic acid (nCPBA) (69% 3.45 g, 13.8 mmol) in one portion.
The reactw@uabaei xture was stirred at 0 C to room t enper glcureEpoi @403 hr,
guenched with saturated NaHCO3 solution (80 nlL) including Na2S203. 5H20 (5
g), and diluted with CH2Cl2. The separ-@&48d organi c phase was washed wth
saturated NaHCO3 sol ution, dried over Na2SO4, filtered, and concentrated
under reduced pressure. The residual solid was triturated with diisopropyl
ether to giv I']-4-(methylsul finyl)- 20

2- 0x0-1, 2-di Evlag c}%clﬁgglltgl on| tq\ﬁlhgfgs a yellow solid (4.00 g, yield;, 96%
O-S Ml / @rﬁtrpl‘wuvﬂ\lgﬁﬂbm NH2 OCN Ol Ol NONH2 / 0 WO 02/ 24679

EC[T’zjf 822233&5@9y1’sﬁ42vtm§}en@§$ﬂ%&| finy1)-2- 0x0- 1, 2:i hydr o- 3
Py} 0 necar OB Gof A% Byush 4, N7 YR P53 10 1 26, dou il

for 1.55hrs. dJfe8.3rHa)x8i0ar(1Hi d&,tJu+ 8.3, 13038 @&, bnto water, and the resulting
precipitates were collected 5 by filtration. The solid obtai ned was washed
Wi th acetone to give 2-{[6-]2-

(benzyl oxy) pgggﬁﬁbl}eﬁ yano- 4- (nmet hyl sul finyl)-2-pyridinyl]oxy}acetam de as
a solid ,yled 61%9. ( / OSSM (/ CQ N O( CN+ (0) -~ OdN
CN N NONH2 HNHZ O/ 10 (5) A mxture of

2-{[ 6-[ 2- (benzyl oxy) phenyl ] - 3- cyano- 4- (net hyl sul fi nyl) - 2-

10
(1) To a solution of 2-(benzyloxy)acetophenone (5.66 g, 25 mmol)( starting
compound 1A) in toluene (40 mL) were added carbon disulfide (6.0 mL, 99.8 mmol)
and methyl iodide (10 mL, 245 mmol). To the mixture, sodium hydride (60%
suspension, 2.00 g, 50 mmol) and N,N-dimethylacetamide (10 mL) were added. The
15 resulting mixture was stirred at room temperature for 1 hr, and refluxed for 2 hrs.

After cooled to room temperature, the reaction mixture was partitioned between

CH,Cl; and water. The organic phase was separated and washed with water, dried,

and concentrated under reduced pressure. The residual solid was triturated with

diisopropyl ether to give 1-[2-(benzyl)phenyl]-3,3-bis(methylthio)-2-propene-1-one
20 as a light yellow solid (5.17 g, yield; 63%).

SMe

N
0O Z “SMe LC o SN CN
+ —
(o) HoN (o]



pyri di nyl ] oxy}acetam de (300 ng, 0.71 nmmol) and norpholine (1.0 nL) was
stirred at 130 Cfor 1 hr, and then water was added. The resulting

preci pit ajvesoomaé® collected by filtration and dried underpdraciwggehopr essur e
to give 2-{[6-[2-(benzyl 15

oxy) phenyl ] - 3- cyano- 4- (4- nor phol i nyl ) - 22dy*~i di nyl ] oxy} acetam de as a yel |l ow
solid (304 ng, yield; 96%. Y 1 "~ 1 "~ N(ON) O\ CN~CN OQ(NHZ ( \ N
NH2 O/ [/ 20 (6) To a sol ution of

2-{[6-[ 2- b I 2- e

di %A ] E)xy§ ag g%ﬁ%ﬁg&h]ﬁ%&%@@&mﬂ d)gzh %ﬁ%lll? IM";U é‘/aié)%?&’élé"& RI& (108
ng, 1.43 m"rDIMas adxludl dodaunrhydrides(60ssuspensioan0.605 §3105.Cnimoel). 221‘hb1frﬁxtuf’élmas

m xture was partfitioned between_ ethyl acetate and water organl c phase

was washed m@qﬁew Y99 ASETRFTHEE) opd 0409 this MRS Ad2- @mx phepdtl-ngro sos

and concent r i p r
chr omat ograp y on gﬁiﬁ&%g ?r}eé%ne;ég%lfwé%%? ?%ads%!a ?% %%#ﬁbr* oTlf owed
by triturat resoltingtohixtlire mp ecfhixkd &iridehrs. gAfter being cooled to room temperature, the

2- am no- 6- [ 2- (benzyl oxy) phenyl ] - 4- nor pholinyl)nicotinonitrile as a
white sol id Mi%HreHas ﬂ @fﬂi wathoAN fgCIN Njhe gesuliing pregimiaiqs wre eelierisd PN NH

the stbp (2} apoRyah it KSH IERRNI BefniPoRBANCH (RaBROLAS ™ ' "

dried under opreHiRedihydid-sicatimuitadletas agelléw crystalline solid (4.43 g, yield; 84%).
2- am no- 6- ( 2- hydr oxyphenyl ) - 4- (4-nor phol i nyl ) nicotinonitrile as a

SMe O\\S _ Me
CN CN
X
0 , 0 X
N (@]
10

(3) To a cold (0 °C) solution of 6-[2-(benzyloxy)phenyl}-4-(methylthio)-2-oxo-1,2-
dihydro-nicotinonitrile (4.00 g, 11.5 mmol) in CH,Cl, was added m-chloroper-
benzoic acid (mCPBA) (69%, 3.45 g, 13.8 mmol) in one portion. The reaction

15 mixture was stirred at 0 °C to room temperature for 1 hr, quenched with saturated
NaHCO;3 solution (80 mL) including Na;S;03-5H0 (5 g), and diluted with CH,Cl,.
The separated organic phase was washed with saturated NaHCO; solution, dried over
Na,SO;, filtered, and concentrated under reduced pressure. The residual solid was
triturated with diisopropyl ether to give 6-[2-(benzyloxy)phenyl]-4-(methylsulfinyl)-
20 2-oxo0-1,2-dihydro-nicotinonitrile as a yellow solid (4.00 g, yield; 96%).

Me

NH,



solid (68 ng, yield; 76% . Mol ecular weight: 296.33 Mass spectronetry: 297
(M+ M+ 15 In vitro activity grade: B Cellular activity grade: (A549)-C
1H NVR ( 3R@ d¥Hae79DMSO-d6): 3.44 - 3.54 (4H, m, 3.68 - 3. ®@1(¥ddi/ 1645 6. 77 -
6.90 (3H, m, 7.08 (2H, br s), 7.25 - 7.35 (1H, m, 7.92 - 8.00 (1H m,
13.77 (1H, s). 20 Exanple 34-2 CONH2 -YX22G-S, Me CONH2Z N CN + CN O O-NHZ
HN O-NHZ O O 0 WD 02/ 24679 PCT/EPO1/10405 - 244 A mxture of

2-{[ 6-[ 2- (benzyl oxy) phenyl ] - 3-cyano- 4- (et hyl sul finyl)-2-pyridinyl]- oxy}

acetam de (5 : Jer. ' __'é}_ggl' e St e 2
Exanpl e 34- @) gam%ts%%i pecpt Sbr%“%;elﬁ’@%ﬁ%ﬁqqh %ﬁﬁn&mz@yﬁ§ 3was
stirred at 5 pyH@in€cdrbonifrilan(®.97 Af 846 muaol)otoinpacetanideqi12dr g 92 1emmiole and xt ur e
was partitione bet ween et hyl acetate and_water e organic ghase was

_ Th
washed with BG4S £d0-Hympol\upldMl GAdakhwae stivred alioQ ndder F-edweedhe

pressure to gj -4 wAna-2- . .
oxoet hoxy) - 615 PLENESTEYEH RERS fto yies and G sl prpppiates wre colletod
- 4- pi persi di néyafibietionm deTheasoldl sblaindd (wW&H wighedy iveitit ac&49 .to 18veONHB-[CONH2

cct 6N OI1 \ CN O\ CN g . .
(benzyloxy)phenyl]-3-cyano-4-(methylsulfinyl)-2-pyridinyl]oxy} acetamide as a solid

(2.09 g, yield; 61%).

O

0\ Me [ j

o

S o N

CN
X —
(&) l NH+ [Nj o I \ CN
P NH
o]

(5) A mixture of 2-{[6-[2-(benzyloxy)phenyl]-3-cyano-4-(methylsulfinyl)-2-

10

pyridinylJoxy}acetamide (300 mg, 0.71 mmol) and morpholine (1.0 mL) was stirred
at 130 °C for 1 hr, and then water was added. The resulting precipitates were
collected by filtration and dried under reduced pressure to give 2-{[6-[2-(benzyl-

15 oxy)phenyl]-3-cyano-4-(4-morpholinyl)-2-pyridinylJoxy} acetamide as a yellow solid
(304 mg, yield; 96%).

O °
N EE ()
0 ' X CN —_— 0 | S CN
N o/\"/ ik N7 SN,
0
20 (6) To a solution of 2-{[6-[2-(benzyloxy)phenyl]-3-cyano-4-(4-morpholinyl)-2-pyri-
dinyl]oxy}acetamide (318 mg, 0.72 mmol) in DMF (1 mL) was added K,CO3 (198

mg, 1.43 mmol), and the mixture was stirred at 130 °C for 24 hrs. The mixture was

partitioned between ethyl acetate and water. The organic phase was washed with



NHZ N O\ I i N NHZ A mxture of

1-{2- (2-am no- 2- oxoet hoxy) - 6- [ 2- (benzyl oxy) phenyl ] - 3- cyano- 4-

pyri di nyl wodepueer i di necar boxam de (485 ng, 1.00 nmol) ancddfAi 316480 ny,
2.03 15 mmol) in DWW (2.5 nmL) was stirred at 130 C for 28 hrs. After

cooled to roomtenperature, the mxture-243s diluted with water, and the
resulting precipitates were collected by filtration. The precipitates were
washed with Et OH and CH2Cl2 to give 1-

2- 6- effd I
£4 glmpggl di %écg?boxamwwgeé alslécl)%l %&?{%%Séuﬂgéﬂrgmﬁ%h}pﬁs%m fdméfﬁﬁ? lah\IHZ
6N 6N ON CNcGhindiHebimakd2rdghiy od smaa(gay @é%afd/ BT /abEtatk/=1 84 Qb 2/1) F8BowdtEby t he
benzyl noi et renoved jn a sim manner gs that of the step (r{)ﬂ’r] .

Exanpl e 1-1 %%t“&t\?é Wil _ ditgoperpyl ¢ ‘T'?Fo-%y? 2 ﬂyan@séy[ar@ﬁwjmw nheRylgt

pi peri di neca Mol ecul ar wei ght :
337. 38 Mass spe tro P?c?tlﬁ%%gh Eﬁé%ﬁﬁt%l dyndl\%:l az/%’i Vi f)y grade: B Cel |l ul ar
activity grade: (A549)-C ' H NVR (300 MHz, DI\/ISOdG) 1.58 - 1.77 (2H, m,
1.77 - 1.90 (2H, m, 230- 10 2.46 (1H, m, 98- 3.15 (2H, m, 3.97 (2H,
d, J = 12.8 Hz), 6. 68 4H, M, 710 NS), 7.22 - 7.36 (2H m,
7.94 (1H, d, J = 7. 5 (1H, s). I 34-3 00 01 a CH

S g

(7) Then the benzyl moiety was removed in a same manner as described in the step
(2) of Example 1-1. The residue was triturated with Et;0 and dried under reduced

10 pressure to give 2-amino-6-(2-hydroxyphenyl)-4-(4-morpholinyl)nicotinonitrile as a
solid (68 mg, yield; 76%).

Molecular weight: 296.33
Mass spectrometry: 297 (M + H)*
15 In vitro activity grade: B
Cellular activity grade: (A549)-C
'H-NMR (300 MHz, DMSO-d6): 3.44 — 3.54 (4H, m), 3.68 — 3.78 (4H, m), 6.77 —
6.90 (3H, m), 7.08 (2H, br s), 7.25 — 7.35 (1H, m), 7.92 — 8.00 (1H, m), 13.77 (1H,
s).
20
Example 34-2

0. Me
Ng” CONHZ
° | N . —

— NH
N o/\n/ 2 /WNHZ

o)

CONH2



o N\ /NeTO, / O O 15 To a solution of

1-[ (benzyl oxy) car bonyl ] - 3- pi peri di necarboxylic acid (3.00 g, 11.4 mol)
and Et 3N Wb @24, 11.4 mol) in t-BuCOH (30 nL) was added pdmpr@iNb40s
phosphoryl azi de(DPPA) (2.46 ni, 11.4 mol), and the m xture was refl uxed
for 21 20 hrs. After cooled to roomten@ddature, the m xture was
concentrated under reduced pressure, and the residue was partitioned

bet ween et hyl acetate and a saturated aqueous NaHCO3 sol ution. The organic
phase was washed with a saturated agueous NaHCO3 sol ution and brine, dried
over Na2SO4, and concentrated under reduced pressure. Purification by

col umn chr omdt ngxmmpf (m{[§+[12+(bnglekyXphm§d]’+&Jogaﬂwu -(aetiybtindD)-2-piidingig- 3/ 1)
gave benzyl 3- (tert xycar baonyl ) am no pi peri di necar boxyl ate as

solid (2. 22 axy}w:%tﬁan @5& mgyh 19 anmigh;7ghis @m@m@mhe stop §4) af Fxrmmle |0|

NuO .. 'd
3-[(tent- but oxy(’:ar ollrsi?/ noigiﬁpﬁjggﬁmn@ngg%r%oxy?%e(z( B’.I'QSW?JS, Stn-é?dﬂt nmol )
and 109 Pd/ C130°Q2Xer @)hnsn Eﬁéﬂ-bo(o%d toldoona tengieratined tlad mixtore whs paifienad ur e

under a hydrﬁgen at no phere (1 atm) for 14 hrs. The cat@ﬁﬁ/st was rem)ved by
filtration tRFHEEH cHHl .aP%teﬁe)andaY?aert hEhe prgenigiRhage wag 3vs

reduced pres t I rha e (1. 22
0y el d oty Nt 41 SBhjeRHel undeP kL R ORI 2 aﬁ?ﬂd Zhc
2-{[ 6- [ 2- (' beoxydtoosy)idhiAfbenzydoxy)phenyl]- 3-cyano-4-pyr1d1nyl}-4-p1pend1necarboxannde
cyano- 4- (et hyl sul f myl ) - 2- pyri di nyI]oxy}acetam de were used as starting
materials t@&° bF‘@%%SZH%:rW &-84%03- ami no- |
-plperqglnyl) - (2- hydroxyphenyl ) ni cotinonitrile hydrochloride in a
simlar manner as described in Exanple 34-1.

CONHz CONH,

©/5I /\[rNHz

A mixture of 1-{2-(2-amino-2-oxoethoxy)-6-[2-(benzyloxy)phenyl]-3-cyano-4-

pyridiny1}-4-piperidinecarboxamide (485 mg, 1.00 mmol) and K,CO; (280 mg, 2.03

15 mmol) in DMF (2.5 mL) was stirred at 130 °C for 28 hrs. Afier cooled to room
temperature, the mixture was diluted with water, and the resulting precipitates were
collected by filtration. The precipitates were washed with EtOH and CH,Cl; to give
1-{2-amino-6-[2-(benzyloxy)phenyl]-3-cyano-4-pyridinyl} -4-piperidinecarboxamide
as a solid (119 mg, yield; 28%).

20
CONH, CONH,
N
CN —— N
(o] | N OH ' ~°
s s



rf NHZ EHCIT N OH I CN N NH2 15 Ml ecul ar wei ght: 345.83 Mass
spectronetry: 310 (M+ H+ In vitro activity grade: B 20 Cellular activity
grade: (Ah#PnrBs7dH NVR (500 MHz, DVBO-d6): 1.59 - 1.76 (2hHctpordesd? - 1.95
(1H m, 2.02 - 2.14(1H m, 3.27 - 3.50 (3H, mM, 3.90 - 4.05 (1H, m, 4.08
- 4.22 (1H, m, 6.80 -245 -
(1H,s),6.92(1H,t,J=7.6Hz),6.96-7.06(1H, m,7.37(1H,t,J=6.9Hz),7.79 (3H, br
s), 8.39 (3H, br s), 13.25 (1H, br s). WD 02/24679 PCT/ EPO1/ 10405 -247-

Exanpl e 34- 4’1'%91?“ ejtbenzyf?l%tﬁ%s Pem$Path NRniliNnabh $¥s%n b4 stgijj Yo N o

INHZ OO 5

2-{[ 6-[ 2- (beEzyinply) plienyl Jgide CY-@D@mﬂnc( ey imo-642-hiydvpkypliznpljaisiiriahyl}-40xy }
acet am de (500 1.19 mol), was obtained in the step (4) of Exanple
34-1, and tepmeggwpwhowﬁ%aqawlﬁéﬂ?mw@éé B6X8) ate (555 ny, 2.77 nmmol) in
DM (0.6 m) was stirred at 130 C for 24 hrs. After cooled to room
tenprature, the

5 Molecular weight: 337.38
Mass spectrometry: 338 (M + H)*
In vitro activity grade: B
Cellular activity grade: (A549)-C
'H-NMR (300 MHz, DMSO-d6): 1.58 — 1.77 (2H, m), 1.77 — 1.90 (2H, m), 2.30 —
10 2.46 (1H, m), 2.98 — 3.15 (2H, m), 3.97 (2H, d, J = 12.8 Hz), 6.73 - 6.90 (4H, m),
7.10 (2H, s), 7.22 - 7.36 (2H, m), 7.94 (1H, d, J = 7.2 Hz), 13.85 (1H, s).

Example 34-3

T (JTX
. ) S

To a solution of 1-[(benzyloxy)carbonyl]-3-piperidinecarboxylic acid (3.00 g, 11.4
mmol) and Et;N (1.56 mL, 11.4 mmol) in t-BuOH (30 mL) was added diphenyl
phosphoryl azide(DPPA) (2.46 mL, 11.4 mmol), and the mixture was refluxed for 21

20 hrs. After cooled to room temperature, the mixture was concentrated under reduced
pressure, and the residue was partitioned between ethyl acetate and a saturated
aqueous NaHCOs solution. The organic phase was washed with a saturated aqueous
NaHCO; solution and brine, dried over Na,SOy4, and concentrated under reduced
pressure. Purification by column chromatography on silica gel (hexane/ethyl acetate

25 = 4/1 to 3/1) gave benzyl 3-[(tert-butoxycarbonyl)amino]-1-piperidinecarboxylate as
a solid (2.22 g, yield; 58%).



10 m xture was partitioned between ethyl
phase was washed with water
concent r alvethouagler reduced pressure.

chr omat ogr aphy (hexane/ et hyl

3- ({2- (car banoyl met hoxy) - 6- [ 2- (benzyl oxyyphenyl ] - 3-

and brine, dried over

acetate and water.
Na2S4,

acetate = 1/1) gave tert-butyl

The organic
filtered, and
Purification by sil ipga/gh/16e5um

cyano- 4-pyri di nyl }am no) - 1- pi peri di necar boxyl ate as a foam (360 ng, yield,
6499 . 15 Wth the use of the resulting conpound,
2- am no- 6- ( 2- hydr oxyphenyl )ig 4- (3- pi peridi nyl am no)nicotinonitrile

descri bed in Exanpl e

hydr ochl ori de was prep
34-2. H N HCO HN OHY

PCT/ EPO1/ 10405 -248- WMHgs spectromet+y>= 31
grade: A Cellular actig e:
- 2.06 (4H, m, 2.66 - 2.96 m,

s), 6.73 (1H, s), 6.92 (1H, t,°J = 7.5 Hz),

\lﬂ/ | ar manner,as
oN NFZ 20 Mol mlr ight :
0 j( Ml+
(A549) - AN“H NVR (30

im

(1H, t, J =7.5 Hz), 7.55 (3H, br),
s), 13.20 (1H, br). Exanple 34-5 to 34-19 10 According to the simlar
synt heti c pr dcmilte offbehzyd 3H{(tertdhtokytarbadyliminolpppipetddincsdrbowylita (Z2abge 12

wer e prepared.

5 temperature under a hydrogen atmosphere (1 atm) for 14 hrs.

3.17 -5 3.38 (2H, m),
7.01 (1H, d, | =

7.78 (1H, d, J

7.5 Hz),

345.83 WD 02/ 24679
In vitro activity
0 MHz, DVMBO d6): 1.68
4.23 (1H, br

7.5 Hz), 7.37
9.20 (2H, br

6.73 mmol) and 10% Pd/C (0.229 g) in EtOH (20 mL) was stirred at room

The catalyst was

removed by filtration through Celite®, and the filtrate was concentrated under

reduced pressure to give tert-butyl 3-piperidinylcarbamate as a solid (1.22 g, yield;

91%).

10 The resulting tert-butyl 3-piperidinylcarbamate and 2-{[6-[2-(benzyloxy)phenyl]-3-

cyano-4-(methylsulfinyl)-2-pyridinylJoxy}acetamide were used as starting materials

to prepare 2-amino-4-(3-amino-1-piperidinyl)-6-(2-hydroxyphenylnicotinonitrile

hydrochloride in a similar manner as described in Example 34-1.

UNHZ EHCI

15

OH
I

Molecular weight: 345.83
Mass spectrometry: 310 (M + H)"

In vitro activity grade:

B

N

AN

L
N

20 Cellular activity grade: (A549)-B
"H-NMR (500 MHz, DMSO-d6): 1.59 — 1.76 (2H, m), 1.82 — 1.95 (1H, m), 2.02 —
2.14(1H, m), 3.27 — 3.50 (3H, m), 3.90 — 4.05 (1H, m), 4.08 — 4.22 (1H, m), 6.80
(1H, s), 6.92 (1H, t, J = 7.6 Hz), 6.96 — 7.06 (1H, m), 7.37 (1H, t, J = 6.9 Hz), 7.79
(3H, br s), 8.39 (3H, br s), 13.25 (1H, br s).

CN

NH,



WO 02/ 24679 PCT/ EPO1/ 10405 -249 Table 12 nol Ex. No Structure wei ght Mss
vitro A549 NWVH 34-05 294.36 295 D (300 MHz, DVMBO-d6): 1.64 (6H, br s),

3.48 (4H, woro2®he796. 76 (1 H, s), 6.78 - 6.89 N (2H, m, 6.8/Kpb1hbsobr s),
7.28 (1 H t, J =/~7.2H), 7.93 (1 H d, J =7.2 H), 13.86 H'NN'- (1
H br s). HZ 34-06 397.44 338 C C (300 Mpz, DMSO-d6): 1.49 - 1.71 (2H,

m, 1.71 -1.87 (1 H m, 1.912 (3H, s), NHZ 1.87 - 2.02 (1 H m, 2.37 -
2.54 (1 H mM, N2.94- 3.08(1H m, 3.09 (1 H dd, J =~NH N 11.3,
12.8 Hz), 3.88 - 4.04 (2H, m, 6.76 - & N' 6.92 (4H m, 7.01 (2H, s), 7.24
- 7.33(1H m, 7.34 (1 H brs), 7295 (1 H d, J = Aoff 7.2 Hz), 11.92
(1 H br). 3ZExaGmplel34-4 ONH 345.83 310 A B (500 MHz, DMSO-d6): 1.90 (2H, br
s), 1.96 (2H, br s), 2.98 (2H, br s), 3.31 (2H, HN br s), 4.07 (1 H, br
s), 6.67 - 6.75 (1 H mM, /i 6.90 - 6.99 (1 H mM, 7.04 (1 H br s), 7.30

H- 7.47 (1 H, n'), .63 (1 H, br S) 7.81 (3H, N NH bl’), 8. 84 (1 H, br S),
9.09 (1 H, br s), . (1H, br). /). 34-08 CLH C345.83 é B B (500
MHz, DMBO d6): 2. s) )3.24" (2Hoc br s), 3.36 (2H; s), 3.91
(2H br s), 4.09 ( &.69 (1H N 6_%4 (1 H pgbs =76Hz),
7.03 (1 H d, J = 37 (1 H ) 7. (:A. H, d,
NH2
o N o/\“/

o

A mixture of 2-{[6-[2-(benzyloxy)phenyl]-3-cyano-4-(methylsulfinyl)-2-pyridinyl]-
oxy}acetamide (500 mg, 1.19 mol), which was obtained in the step (4) of Example
34-1, and tert-butyl 3-amino-1-piperidinecarboxylate (555 mg, 2.77 mmol) in DMF
(0.6 mL) was stirred at 130 °C for 24 hrs. After cooled to room temprature, the
10 mixture was partitioned between ethyl acetate and water. The organic phase was
washed with water and brine, dried over Na,SO;y, filtered, and concentrated under
reduced pressure. Purification by silica gel column chromatography (hexane/ethyl
acetate = 1/1) gave tert-butyl 3-({2-(carbamoylmethoxy)-6-[2-(benzyloxy)phenyl]-3-
cyano-4-pyridinyl} amino)-l-piperidinecarboxyléte as a foam (360 mg, yield; 64%).
15
With the use of the resulting compound, 2-amino-6-(2-hydroxyphenyl)-4-(3-
piperidinylamino)nicotinonitrile hydrochloride was prepared in a similar manner as

described in Example 34-2.

H
N
HCI Q
HN

CN
OH l\
—
N NH,

20

Molecular weight: 345.83



&@NH J = 7 .3 Hz), 7.84 (2H br), 9.36 (2H, br s), Z 13.15 (1 H, br). 34-09
ClH 331.81 296 A B (500 Mz, DVBO-d6): 3.26 (4H, br s), CD 3.86 (4H. br
S), 6.86 Wwhdd2sp, 6.92 (L H t, J =7.5H), 6.93 - 7. 0bctilerdiods 7. 36 N
(1H, t, J = 7.5 Hz), 7.70 (1H, br), 7.82 H(1 H d, J = 7.5 H), 9.57 (2H,
br). N NHZ WD 02/ 24679 PCT/ EPO1/ 10405 -280- 34-10 clH H2N 305. 77 270 A A
(500 Mz, DVSO-d6): 292 - 3.07 (2H 'm, 3 71(2H br s). 6.71 (L H d J =
58 HNHz), 6.94 (L H t, J =7.6 H), 7.03 - 7.11 (1H m. 7.38 (1H, t, J
7.6 H), 7 (3H, br), 813 (3H, br s), N NH 12.98
1 H br). 2M%E%Eé&|§ﬁ’e@1%%@4 # A B (500 Mz, DVBO-d6): 1.81 - 1.95 (2H,
M. 2.79 - Mvitio §@iitymgadeBA45 - 3. 63 (2H CH N M, 6.67 (1H s), 6.92
6

.98 (1 H, H, d, 82Hz 7.35 - 7.43 (1 H H
m, 7.6% (1 |¢Q“&1ar§°tl"ﬂwgafrﬁ‘z)(l'\%479)8% 8. 55 Hon, 1)2 80 (1 H br). ( "N (6
34-12 319. 80 1@@@1% d@g@wpéq 3 2H, b
s), 3.77 (2H, "br s) 636 3T ﬁﬁ%?ﬂ@s)&?é@&@l%é 59\16@[{7@%%7( 7. 02r
- 7.11 61 H, 398 (2H,38), 623K1H; br s), 6:73 (BLH) 6.9 THt, T4 1.5 H4), Do) (1H, &F £ 2H,
br). 9.06 (28 s B3 7 37 (1, ¢, 7= 7.5 Bz), 7.5 BHL br), 7.78 (1H, , T = 7.5 Hz), 9.20 (2HL br

s), 13.20 (1H, br).

1 N/-\ ”

Example 34-5 to 34-19
10

According to the similar synthetic procedure of Example 34-1 to 34-4, compounds

shown in Table 12 were prepared.



N NH 12.99 (1 H, br). / 2 34-13 / 395.90 360 A A (500 MHz, DVsO-d6): 3.11
(2H, br s), | CH3.77 - 3.93 (2H m, 4.15 - 4.23 (2H, m, 6.76 (1 H, s),
6.90 - 6.9® d2haéto M, 7.07 HN (1 H d, J = 8.2 Hz), 7.33pcr/ErbPi445, m, ~
7.55 - 7.64 (2H, m), 7.66 - 7.79 (1 H m, YN[ 7.98 (3H, br), 9.57 (2H,
br s), 12.97 (1 H NH2 br). 34-14 H2N -Z30H 375.86 340 A (500 MHz,
DVBO-d6): 0.26 - 0.37 (2H, J1 m), 0.44 - 0.55 (2H, nj, 1.11 -1.20 (1 H,
HN m), 2.95 (2H, br s), 3.63 (2H, br s), 3.84 ON (2H, d, J = 6.9 Hz), 6.51
- 6.72 (3H, ”igbl .26 (1 H t, J =28.4H), 7.75 - 8.35 (6H N NH N,
10.39 (1H, b .89 (1H, br). off 2 WO 02/ 24679 PCT/EP01/10405 - 251
34-15 465.99(430 AA (500 MHz, DWVBOP):| 0. 28, - 0.87 (2H, | g CHm, 0.44 -
0.55 (2H, m) [ExaNej¥ructyrenn (1 H m, wligh] "’(ﬂ%mbf‘“é NMR3 74 (2H br s), 3/85
HN (2H, d, J[gofr6tHz) 418 2H—bis 6-5 | G(éo‘UM bisads 64(6#“ 32
(LH n, 7.89 - |7.48 (3m, m), 7.52 =} BB (B, | m Seg ey s aabra) o)
(2H, br), 9.21 and 10. (2H CH br), 12.81f (1H, lﬂ?;l-}m) 8%(&6br4)4‘82851]:|t414=4 A A
(500 MHz, DMBO- d6): .37 (2H " q (I m| 0 471240, BB (o =hjHa 1382
-1.33 (1 H {m, |3 .54 (4H m, 3.183 (BH | d, [{"¥HN fN 6.9 Hz), 639
- 6.49 (2H, 47), 6.
34-06 39744 (338 |C |C  |(300 MHz, DMSO-d6): 1.49- 1.71 (2H,
OJ\NH m), 1.71 - 1.87 (1H, m), 1.91 (3H, s),
2 1.87 - 2.02 (1H, m), 2.37 - 2.54 (1H, m),
N 2.94 - 3.08 (1H, m), 3.09 (1H, dd, J =
L KA 11.3, 12.8 Hz), 3.88 - 4.04 (2H, m), 6.76 -
» 6.92 (4H, m), 7.01 (2H, s), 7.24 - 7.33
N7 N, /ﬁ\ (1H,m), 7.34 (1H, brs), 7.95 (1H, d, J =
oH 7.2 Hz), 11.92 (1H, br).
34-07 34583 (310 |A [B |(500 MHz, DMSO-d6): 1.90 (2H, br s),
CiH Q“ 1.96 (2H, br s), 2.98 (2H, br s), 3.31 (2H,
N brs), 4.07 (1H, br s), 6.67 - 6.75 (1H, m),
6.90 - 6.99 (1H, m), 7.04 (1H, br s), 7.30
-7.47 (1H, m), 7.63 (1H, br s), 7.81 (3H,
br), 8.84 (1H, br s), 9.09 (1H, br s), 12.94
(1H, br).
34-08 | o, A 34583 (310 |B |B  |(500 MHz, DMSO-d6): 2.20 (2H, br s),
3.24 (2H, br's), 3.36 (2H, br s), 3.91 (2H,
( brs), 4.09 (2H, br s), 6.69 (1H, s), 6.94
(1H,t,J=7.6 Hz), 7.03 (1H,d, J = 7.9
Hz), 7.37 (1H, t, J = 7.9 Hz), 7.68 (1H, d,
J =7.3 Hz), 7.84 (2H, br), 9.36 (2H, br s),
13.15 (1H, br).
309 | o 33181 [296 |A |[B _ |(500 MHz, DMSO-d6): 3.26 (aH, br 5),
3.86 (4H, br's), 6.86 (1H, 5), 6.92 (1H, t,
E j J =7.5Hz), 6.93 - 7.03 (1H, m), 7.36
Y (1H,t, J = 7.5 Hz), 7.70 (1H, br), 7.82
H I\ Z (1H, d, J = 7.5 Hz), 9.57 (2H, br).
NZ i,




(3H, M, 7.14 (1 H t, J =18.2
7.3 Hz), 7.51 N NH= t

(1 H t, 7.3 Hz), 7.80 (2H, d, J = 7.3 OH Hz),
8.62 (1 Hwdw2d7 14.39 (1 H

Hz) 7.23 C (1 H brs), 7.43 (2H, t, J =
(). 34-17 H ~0 479.56 480 AGi0Qohs2,

T

DVMBO d6): 0.25 - 0.36 (2H, o m, 0.47 - 0.58 (2H, nm), 1.18 - 1.30 (1 H,
HNcl m, 2.96 (2H q, J = 6.0 Hz), 3.3%0(2H q, /NJ = 6.0 Hz), 3.82 (2H,
d, J =6.9 H), 6.40 - 6.48 (2H n), 6.60 (L H t, J = 6.0 H), ri NH
6.76 (2H, s), 7.07 (1 H s), 7.13 (L H t, J=8.2 H), 7.52 (2H t, J =
7.3 Hz), 7. SPaabioh Hnls I = 7.3 1877 _(6r07 DA 2|A& Yooz, biieeaey 284 ~3.07 a0 | (1
H o t, J=6.0 H), 14.28)(1 H br 5). 3- 18 45p. 5¢m)4(579(2Abﬁs)(650@HMdE,28
DVBO-d6) : 0. 26 - 2F, Y m, 0/50 -| 0.6 (pH, [f6oauiagi=nomaroa ey | H
Nn), 3.35 (4H, br \ (2H, d,|J = B.9 YCNHt, g%@;;%g H 77 [ 1),
6.40 - 6.48 (2H, 30 (2H br)l| 6.85 - p.9p (11258(1 oy, 710 4H,
8.57 (1 H s)|, 147 37 . ¥4 H, br)| = 7\ 6 Hy),| 34119 381.44 382 A A (3(0
Mz, CDCI 3): {0. 3] m, tt 7710.60 -/0.70 (2H, m), 1.21 - 1.38
(1 H m, H\ea11. 3. 40 (3105084 41, [9) (soowz.wseamewsaceﬁ d, J
= 7.2 Hz), 560 6.11 (L H pr s ,

6.53 (L H d, J|=°8 ) 713 (1/H, t]
(1 H br s),14. 44

B 3%)(3 F{}gg %_
= 8|3 tH 7 7§3(’H . 48

J
WO 02/ 24679 PCI/ EPO1/ Em-u d, -72&Hz),785 8.55
(6H, m), 12.80 (1H, br).

34-12 31980 (284 |A |A (500 MHz, DMSO-d6): 2.55 - 2.61 (3H,
my), 3.08 (2H, br s), 3.77 (2H, br s), 6.73
(1H, s), 6.94 (1H, t, J = 7.6 Hz), 7.02 -
7.11 (1H, m), 7.38 (1H, t, J = 7.6 Hz),
7.74 (1H, br), 7.96 (2H, br), 9.06 (2H, br),
12.99 (1H, br).

34-13 39590 (360 (A (A (500 MHz, DMSO-d6): 3.11 (2H, br s),
3.77 - 3.93 (2H, m), 4.15 - 4.23 (2H, m),
6.76 (1H, s), 6.90 - 6.98 (1H, m), 7.07
(1H, d, J = 8.2 Hz), 7.33 - 7.48 (4H, m),
7.55 - 7.64 (2H, m), 7.66 - 7.79 (1H, m),
7.98 (3H, br), 9.57 (2H, br s), 12.97 (1H,
br).

34-14 HN CiH 37586 1340 |A (500 MHz, DMSO-d6): 0.26 - 0.37 (2H,
j m), 0.44 - 0.55 (2H, m), 1.11 - 1.20 (1H,
HN m), 2.95 (2H, br s), 3.63 (2H, br s), 3.84
N (2H, d, J =6.9 Hz), 6.51 - 6.72 (3H, m),
l = 7.26 (1H, t, J = 8.4 Hz), 7.75 - 8.35 (6H,
N m), 10.39 (1H, br), 12.89 (1H, br).




Example 35-1 T M OOTo SM O (b~0o~ IILO- O- 5 To a suspensi on of

potassiumtert-butoxide (0.809 g, 6.128 nmol)

in THE (5 nL)

sol uti on @i obrligre( cycl opropyl met hoxy) - 6- [ (4- met hoxybenzyl )p@xygpro1/10405

was added a

phenyl } et hanone (1.00 g, 3.064 mmol)(starting conpound 1G in THE (5 nl)
foll owed by carbon disulfide (0.23 nL, 3283- mol) and nethyl iodide (0.57
m., 9.19 mmol) successively. The resulting m xture was stirred at room
tenperature for 10 40 mn, and then partl t| oned bet ween et hyI acet ate and
wat er. The orgggc phase was —washetyest 1T TATE R O CSWMI-HWSO §X537 @,
filtered, and corcénilr af eds under reduced| pressure.|mPuddi-bbmia, mpmobyzzqm gym
chr omat ogr aphly on I caj gel (hexane/ethyl acetate m)431Il(%l’bbr3),3l?4 ), 3.85
1-{2-(cycl oprlopyl r% hoXy) -£#- [ (4- met hoxybenzyl ) oxy] riﬁ% }ﬁ}? 22 > (1H",Ls’763§‘3'
bi s( et hyl sul|{f any|l )©2-prppene-1-one|as a| pal € yel | gy m)( J508 (g”, &l d;
63% . 15 M Ne OO @ IxlI'o NNNHZ |~ 1p & Tc»ar\aasusaparmsetmumf:ss&nH
(60% 0.056 ¢, 1.3 ) in THE (3|nlL) Was added agbtn. € (#Hidn of t - butyl
cyanoacetate |(0. 197 g, 1.392 mmol) iin THE (1|nL) in one portion. 20 Aftjer
10 min, a solfggwedn of I-{2Z-(gYCl opr ¢pydinaihoxy) {/6- [(5mmtdm&y@amzw37(zH
oxy] phenyl } -3, 3-hi s(neth hﬁ)@anyl ) 12- prppene- 11 ongm »m) 1.226 k) in
THE WO 02/ 246479 RGH EPO1) 18405 - 253 (B nlL} was 4 %;J&Z 6@@‘1 8)3@%0?(‘,"7{)0
di benzo- 18- crjown-|6 . , 0.035 mmmol )| The eSL gm@m @2m$23
refluxed for |4 hr|s. ] ef cool ed to|roon) t enper at ur@H, bt /@43 (2H, t, J = 7.3 Hz), 7.51
NH, (1H,t,J =7.3 Hz), 7.80 (2H,d, J = 7.3
on Hz), 8.62 (1H, br s), 14.39 (1H, br).
3417 o 47956 (480 |A |C  |(500 MHz, DMSO-d6): 0.25 - 0.36 (2H,
P m), 0.47 - 0.58 (2H, m), 1.18 - 1.30 (1H,
o \© m), 2.96 (2H, q, J = 6.0 Hz), 3.33 (2H, q,
Y H A J = 6.0 Hz), 3.82 (2H, d, J = 6.9 Hz), 6.40
x - 6.48 (2H, m), 6.60 (1H, t, J = 6.0 Hz),
| 6.76 (2H, s), 7.07 (1H, s), 7.13 (1H, t, J =
NTNH, 8.2 Hz), 7.52 (2H, t, J = 7.3 Hz), 7.59
o (1H,t,J =7.3Hz), 7.75 (2H,d, J = 7.3
Hz), 7.80 (1H, t, J = 6.0 Hz), 14.28 (1H,
br s).
34-18 45852 |459 |A |A  |(500 MHz, DMSO-d6): 0.26 - 0.37 (2H,
m), 0.50 - 0.62 (2H, m), 1.22 - 1.34 (1H,
m), 3.35 (4H, brs), 3.83 (2H,d, J =6.9
Hz), 6.33 (1H, br s), 6.40 - 6.48 (2H, m),
6.80 (2H, br), 6.85 - 6.92 (1H, m), 7.10 -
7.25 (4H, m), 7.37 (2H, d, J = 7.6 Hz),
8.57 (1H, s), 14.44 (1H, br).
34-19 H 38144 (382 |A |A  |(300 MHz, CDCI3): 0.31 - 0.41 (2H, m),
/r Y 0.60 - 0.70 (2H, m), 1.21 - 1.38 (1H, m),
o 1.96 (3H, s), 3.40 - 3.50 (4H, m), 3.84
Y Y (2H, d, J = 7.2 Hz), 5.60 (2H, br s), 6.11
~7 (1H, br s), 6.37 (1H, d, J = 8.3 Hz), 6.53
| (1H,d, J =8.3Hz), 7.13 (1H, 1, J=8.3
N7 TNH, Hz), 7.35 (1H, s), 7.48 (1H, br s), 14.44
OH (1H, br s).




m xture was partitioned between 0.1 N acetic acid solution and CH2C12. The
organi ¢ phase was separated, dried over Na2SO4, filtered, and concentrated
under redweadaePressure. The residual oil was dissol ved iptT/EP01/10405

1, 2-dichl oroethane (1 mL) and acetic acid (1 nL), and anmoni um acet ate
(1.20 g, 15.57 mvol ) was added. The m x{282e was stirred at 120 C for 0.5
hrs. After cooled to roomtenperature, the mxture was partitioned between
et hyl acetate and saturated aqueous NaHCO3 sol ution. The organic phase was
washed with ﬁt"%ﬁ’ £{d;aqueous NaHCG3 sol ution and brine, dried 10 over
Na2SO4, filtere and concentrated under reduced pressure. Purification by
col um chromat ography on silica gel (hexane/ethyl acetate 4:1 to 3:1) gave
tert-butyl 2-am no-6-

{2- (cycl opropyl met Roxy) - 6- [ (4- met hoxybenz oxy] ggny! } - 4- (et hyl -

sul fanyl )nicotinatg as an pale yellow oil (0.177]g, yield; 29%. SMe O
O ~S~ 0 YO O- YO OLTa NNH NNHZ O Oa a9 157TosMe cold (0 C) solution of
tert-butyl 2-am no-g? Y.

met hoxybenzyl ) oxy] I} 4- ( met hytsutfany| coti nat e (1.72 g, 3.30 nmol)
in CH2Cl12 (20 nmL) wa dded m CPBA (69% 0382 @, 3.30 mmol ). The reaction
20 m xture was stirred a_a.C for 15 mn, quencked W th saturated aqueous
NaHCO3 solution (20 nL) ai ning Na2S23 (1 g he organi ¢ phase was
separated, dried over Na2SOrpotiltered, and conc afed under reduced
pressure. Purification by col um chr omat ography on silica gel
(hexane/ et hyl acetate 32t011) gave solid, which was triturated with

et hyl tate.and dilsopr t.her

eyl aget 2l o g, dehSoPeP bt ISTct SR b P Mg a2 AR Bt

finyl)nicot € addeda aWBblutoR oy gr dld 18dx§)-6 Ry D 6

PICTyE?DOIZI./ 10113?8 f)‘254 ta oludloR {Zéby Bropylro6R)-64eHme Ao
phenyl}ethanone (1.00 g, 3.064 mmol)(starting compound 1G) in THF (5 mL)
followed by carbon disulfide (0.23 mL, 3.83 mmol) and methyl iodide (0.57 mL,

9.19 mmol) successively. The resulting mixture was stirred at room temperature for

10 40 min, and then partitioned between ethyl acetate and water. The organic phase was
washed with brine, dried over Na,SO,, filtered, and concenfrated under reduced
pressure. Purification by column chromatography on silica gel (hexane/ethyl acetate
4:1 to 3:1) gave 1-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxylphenyl}-3,3-
bis(methylsulfanyl)-2-propene-1-one as a pale yellow oil (0.825 g, yield; 63%).

15

To a suspension of NaH (60%, 0.056 g, 1.39 mmol) in THF (3 mL) was added a
solution of t-butyl cyanoacetate (0.197 g, 1.392 mmol) in THF (1 mL) in one portion.
20 After 10 min, a solution of 1-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)-
oxy]phenyl}-3,3-bis(methylsulfanyl)-2-propene-1-one (0.500 g, 1.16 mmol) in THF



f \yO / O~Si OIT\ HNOOOI ONNH2 Ol O O/ I NNH2 \ Ol \ / Ol
/ O A mxture of tert-butyl

2- am no- 6wip2n(ayel opr opyl met hoxy) - 6- [ (4- met hoxy- PCT/EP01/10405

benzyl ) oxy] phenyl } - 4- (et hyl sul finyl )ni cotinate (0.118 g, 0.219 mmol) and

5 ethylenediamne (0.29 nL) was stirred2#3-100 C for 8 hrs. After cooled to
roomtem perature, the m xture was partitioned between ethyl acetate and
wat er. The separated organic phase was washed with brine, dried over
Na2so4, filt ding g__w_ rQ]Syr Siclie was
di ssol ved i n?&qul?a?Zﬁ%%?mg%‘géﬁﬁyt ert-(; ll)t%?y dlgc@f %n {t 20%%%%1$9TH% 275
mmol ) was addemiltinBhmixture sae refsxest for rdersatAfiep cmoldd toe nquan aérmperatics; tBe hr s

and concentrat.ed under reduc ressyre. The residue s __purified by
ol U o o gHSGTS RS PEBTGRGEOHBIE N ok gatd Sl P Ry The organic
but oxycar bon ] } ' -

é’;‘%%?{’ﬁ%ﬁe zﬁé‘c}, (drfb@ R} I\@tzS%;é ﬁlterejdb >?§/111 pcl?gceﬁtr}ated under reduced

{2-(cyclopro -6-['(4- met hoxy- nzy n nicotinate as a
foam (05121 gresSie) The\éaidudITdl was dibsolvad@r 1Q-dkchidrdetidri? (NmiIby2ind atetic dcidd O |\

I\ 15 To a col 0 soluytion of tert-butyl .

) ari no- 4- ({31 {0 Aed BEABIAE ABeA § S0sgLacy e WasAdded) The mixture was

{2- (cycl opr oyt BpLh 95y oo 1dr(dhs TR NRAAPRRBTY! doO20%h BeNerdture, the mixture was
partitioned between ethyl acetate and saturated aqueous NaHCO; solution. The

organic phase was washed with saturated aqueous NaHCO3 solution and brine, dried

10 over Na;SO,, filtered, and concentrated under reduced pressure. Purification by
column chromatography on silica gel (hexane/ethyl acetate 4:1 to 3:1) gave tert-butyl
2-amino-6- {2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-4-(methyl-
sulfanynicotinate as an pale yellow oil (0.177 g, yield; 29%).

o)

Y SMe O J< Y ~s” o /k
o /I 0 0 /I o)
NS NS
N" NH, N” NH,

o o
: ~o” : ~0”

To a cold (0 °C) solution of tert-butyl 2-amino-6-{2-(cyclopropylmethoxy)-6-[(4-

15

methoxybenzyl)oxy]phenyl}-4-(methylsulfanyl)nicotinate (1.72 g, 3.30 mmol) in
CH,Cl; (20 mL) was added m-CPBA (69%, 0.82 g, 3.30 mmol). The reaction

20 mixture was stirred at 0 °C for 15 min, quenched with saturated aqueous NaHCO;
solution (20 mL) containing Na,S;0; (1 g). The organic phase was separated, dried
over NaySOs, filtered, and concentrated under reduced pressure. Purification by
column chromatography on silica gel (hexane/ethyl acetate = 3:2 to 1:1) gave solid,
which was triturated with ethyl acetate and diisoproyl ether to give tert-butyl 2-

25 amino-6-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxylphenyl}-4-(methylsul-
finyl)nicotinate as a white powder (1.112 g, yield; 63%).



nicotinate (0.113 g, 0.178 mml) in THE (5 nL) was added a sol ution of
Vitride(r) WO 02/24679 PCT/EPO1/10405 -255 (3-4 M 1.0 nL, 3.4 nmol). The
m xture wa® ®@ugied at 0 C for 0.5 hrs, quenched w th satpgratme1a@seous
pot assium sodiumtartaric acid solution, and then partitioned between
ethyl acetate and water. The organi c ph&$d -was washed with brine, dried
over Na2SO4, filtered, and concentrated under reduced pressure to give a
solid, which 5 was triturated with ethyl acetate and diisopropyl ether to
give tert-butyl 2-{[2-am no- 6-

{2- (cycl opropyl net hoxy) - 6-[ (4- net hoxybenzyl ) oxy] - phenyl }

- 3- (hydroxynet hyl ) - 4-pyridi nyl]am no}et hyl carbamat e a Q’<nk solid (0.078

g, yield; 78%. | HNo, O-OH O O N NHZ -~ \ | NOj/ a0 l-a0 10 To
a cold (0 C) sol utijon of

yI
wETROXY) - 6- | mJﬁ |
[(4 rret hoxybenzyl) t 3- (hydroxyrret hyl)o4- ' yN am no} et hyl -
carbamate (0.050 g,

0853‘l 2) and -E+3N=~(0.0 N 1 nmmol) in THE (10
m.) -was added triphesgene (0.013 g, 0.044 inone Portion. The

m xture was stirred 15t QO Cfor 1 hr, and théngartiti oned between et hyl
acetate and water. The or ¢ phase was washed Wit h brine, dried over

Na2SO4, filtered, and concefitpat ed under reduced p sure. Purification by
colum chromat ography on silica gel (ethyl acetate) “gawg tert-butyl 2-[(7-

{2- (cycl opropyl nmet hoxy) - 6- [ (4- met hoxybenzyl ) - oxy] phen 1} -
2- 0x0- 1, 4- di Wy dmuxttep pyafi disptzhwdyld] Fmrm}mﬁer(nyﬂompﬂmquyb-ﬁs[(%meﬂwm{ e as

ﬁ()l or- 20 | e%enzyi)ox§]%hgr§}g} 9 (n}/etl%'lls(%ﬂﬁr?y?)@cot V\QCOZ(/02141§79 P(aréll‘__DPO N 0%405 - 256

5 ethylenediamine (0.29 mL) was stirred at 100 °C for 8 hrs. After cooled to room tem-

perature, the mixture was partitioned between ethyl acetate and water. The separated
organic phase was washed with brine, dried over Na,SO,, filtered, and concentrated
under reduced pressure. The residue was dissolved in CH,Cl, (2 mL), and di-tert-
butyl dicarbonate (0.060 g, 0.275 mmol) was added. The mixture was stirred at room
10 temperature for 2 hrs and concentrated under reduced pressure. The residue was
purified by column chromatography to give tert-butyl 2-amino-4-({2-[(tert-
butoxycarbonyl)amino]ethyl} amino)-6-{2-(cyclopropylmethoxy)-6-[(4-methoxy-
benzyl)oxy]phenyl}nicotinate as a foam (0.121 g, 92%).

15

To a cold (0 °C) solution of tert-butyl 2-amino-4-({2-[(tert-butoxycarbonyl)-
amino]ethyl} amino)-6- {2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)oxy]phenyl}-
nicotinate (0.113 g, 0.178 mmol) in THF (5 mL) was added a solution of Vitride®



JO/NH2 HGI HN OHNJ( NNOOO HONW O OH OTo a solution of
tert-butyl 2-[(7-{2-(cyclopropyl net hoxy)-6-[(4-nethoxybenzyl) -

oxy] phenyWwio @ra§0- 1, 4- di hydr o- 2H pyri do[ 2, 3-d] [ 1, 3] oxazi rpcaypoyamoso] et hyl
5 carbamate (0.032 g, 0.054 mml) in 1,4-dioxane (1 nm.) was added 4N HO in
1,4- dioxane (1 mL). The mixture was sti?PPed at roomtenperature overnight.
The resulting precipitate was collected by filtration, washed with ethyl
acetate to give 5-

[ (2- ami noet h{3.4 Myi homL; J}Qn{my)l:)l T mpiythreewho xtiryed athy dCosy PR Juchchedli hydr
0- 2H pyri doévzt 3%4_%1 3] oxazi n- 2-one hydrochl oride as a solid ( 013 g,

yiel d: 599 . ViB speraiedp ?e%PaﬁﬁﬁmaG%dlgm tRRatc agid splugient ang: th@?paltltmned—b +

iz, | DVBO ooty Y Geoyhe B Widh THE g Bl Gy LRl bring 30,17

m, 2.96 - 30&F Naz$D,,mlterdl, a6d eonaexﬁfata(cﬁhhdeﬂieduaecﬁﬁreés%ké tocgwe]a solﬁi Qnié) .
5.45 (2H, br s), 6.57 Hz), 6.56 - 1(b 6.96 (1H,

br s), 7.24 Y% nqlrated‘]wflh gthgfiq.qf ate apd7chs9mqpylmt§1er tg glwga t@g ut;drz {;[;z anifo-86
( 1H br ) WG Qil(gfcﬁgﬁoﬁﬁyeﬁf) 9{} &?(ﬁoxﬁetho)?;oenzﬁf&%-pﬁenﬁ}-%-(Nyd%oxymgh%-o N

Nl -
4-pyridinylJamino} ethylcarbamate as a pink solid (0.078 g, yield; 78%).

YK J s

Y HN Y HN
o A Tou o Ao
SN NH, - SN ﬂ/&o

0 0

a, o,

10
To a cold (0 °C) solution of tert-butyl 2-{[2-amino-6-{2-(cyclopropylmethoxy)-6-
[(4-methoxybenzyl)oxy]phenyl} -3-(hydroxymethyl)-4-pyridinyl}amino} ethyl-
carbamate (0.050 g, 0.089 mmol) and Et;N (0.074 mL, 0.531 mmol) in THF (10 mL)
- -~ was added triphosgene (0.013 g, 0.044 mmol) in one portion. The mixture was stirred
15 at 0 °C for 1 hr, and then partitioned between ethyl acetate and water. The organic

phase was washed with brine, dried over Na,SO,, filtered, and concentrated under

reduced pressure. Purification by column chromatography on silica gel (ethyl acetate)

gave tert-butyl 2-[(7-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)-oxy]phenyl}-

2-0x0-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-5-yl)amino]ethylcarbamate as color-
20 less oil (0.036 g, yield; 69%).



OH51In a si

m | ar manner as that of Exanple 35-1,

5-(2-benzyl am no- et hyl am no) - 6- ( 2-
cycl opr opwlgihewy- 6- hydr oxy- phenyl) -1, 4- di hydro- pyri do [ 2c@ntHo1f10405

1, 3] oxazi n-2-one hydrochl ori de was prepared. Ml ecul ar weight: 497.00 10

Mass spectronetry: 461 (M+ H+ In vitesdseactivity grade: A (500 MHz,
DVSO-d6): 0.26 - 0.35 (2H, m), 0.45 - 0.58 (2H, m, 1.10 - 1.28 (1H,
3.16 (2H, br s), 3.67 (2H, br), 3.85 (2H, d, J = 6.8 Hz), 4.13 - 4.25 (2H,
m, 5.43 (2H, br s), 6.50 -y6.65 (2H, mM, 7.04 (1H, br s), 7.22 (1H,

=8.3 H), 7.35 - 7.50 15 Ov, 7.50 - 7.65 (3H, m, 9.44 (2H, br)
10.74 (1H, br). 2/ 24679 PgT/ 1/10405 -258- CLA fici A pyridine
derivative of the flormul® (1) R 2 RR4 ~ RNR‘ﬁerein-R‘

represents OH HO oR' A Sor 10 in whi% R1¥nTs hydrogen, Cl1 6

al kyl, hal ogen, hydrbxyl.Cl. lial koxy, nitro,
al kyl sul f onyl am no,

al kyl ) am no,

am ng )
76 M R¥xy@arbonyl, Cl_6 af ky ] di (CL.6

Cl 6 yl am no, phenyl Cl1 6 g enyl -
sul fonyl am no, or -O(CiH2),,-R 11, oH
o/

10

15

To a solution of tert-butyl 2-[(7-{2-(cyclopropylmethoxy)-6-[(4-methoxybenzyl)-
oxy]phenyl}-2-oxo-1,4-dihydro-2H-pyrido[2,3-d][1,3]oxazin-5-yl)amino]ethyl-
carbamate (0.032 g, 0.054 mmol) in 1,4-dioxane (1 mL) was added 4N HCI in 1,4-
dioxane (1 mL). The mixture was stirred at room temperature overnight. The
resulting precipitate was collected by filtration, washed with ethyl acetate to give 5-
[(2-aminoethyl)amino]-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-1,4-dihydro-
2H-pyrido[2,3-d][1,3]oxazin-2-one hydrochloride as a solid (0.013 g, yield; 59%).

Molecular weight: 406.87

Mass spectrometry: 370 (M + H)"

In vitro activity grade: A

Cellular activity grade: (A549)-A

'H-NMR (500 MHz, DMSO-d6): 0.26 — 0.36 (2H, m), 0.47 — 0.57 (2H, m), 1.15 —
1.25 (1H, m), 2.96 — 3.07 (2H, m), 3.50 — 3.60 (2H, m), 3.85 (2H, d, J = 6.9 Hz), 5.45
(2H, br s), 6.57 (1H, d, ] = 8.2 Hz), 6.56 — 6.68 (1H, m), 6.96 (1H, br s), 7.24 (1H, t,
J=8.2 Hz), 7.75 (1H, br), 8.18 (3H, brs), 10.86 (1H, br).

m,
t,

J



15 wherein n represents an integer selected fromO to 6, and R111 is C2_6
al kenyl, benzoyl, diphenylnethyl, di (Cl.6 al kyl)am no, Cl_6 al kanoyl,
Cl. 6 al kowyro@aétonyl, or a 3 to 10 nenbered saturated or pensadoynefoed ring
having O to 3 heteroatons selected fromthe group consisting of S, 0 and N
as heteroatons 20 and is optionally substihuted by C1_6 al kyl, nono or di
hal ogen, hal ogen substituted C1_6 alkyl‘,25 i"tro, ciano, Cl-6
al koxycar bonyl , phenyl, hydroxy, amno, Cl 6 al kylamno, di (Cl.6
al kyl )am no, Cl-6 al kanoylam no, Cl1 6 al koxy, or carbamoyl; 25 RZ
represents hyBxayple 36¢2 hal ogen; R3 represents hydrogen or

1,2, 3, 6-Tetrahydro-pyridine, WO 02/24679 PCT/EP01/10405 - 259

_CR31R32R33, wherein R31 is hydrogen or Cl1_6 alkyl, 5 R32 is hydrogen,

a- am nobenzyl, Cl.6 al kyl tionally substituted by one or two
substituents sel ected frq;ffggpgroup gonsi sting of hydroxy, amno, am no
substituted phenyl, phenyls €lbstit ut ed phenyl, and Cl_6

al koxysubstituted phenylX/or a 5 8 menbered sat ur at ed ring having 0 to 3
10 atons sel ected fron1;ﬁid?roup consisting of S, 0 and N as het eroat ons
and optionally substitut &yl-, and R33 is hydrogen, amno, Cl.6
al koxycar bonyl am no, C2.6 &l kedy! ok bonyl am no, piperidino-ClL 6

al kyl car bonyl am no, pi per yl -1 G“al | - 15 carbonyl ani no, or R32 and
R33 may form together w tWtThesadjacent carbon atom a 5 to 8 nenbered
saturated ring having O to 3 heteroatons selected fromthe group

consisting of N, O and S as heteroatons mhich ring is optionally

substitu ed Cl 6 k | ko ubsti t ut ed hen I - Cl_6

al kyl , _chl. ﬁk%ngﬁ a%ner@isatﬁ a/fjh 3% {; %éﬂg aE’é‘i‘%@Jaylo

al kyl am no, Q3ycﬁ)propylmethoxy-6~hydroxy—phenyl) 1,4 d1hydro-pyr1do[2,3 d][l,3]oxazm—2—one
hydrochloride was prepared.

Molecular weight: 497.00
10 Mass spectrometry: 461 (M + H)*
In vitro activity grade: A
(500 MHz, DMSO-d6): 0.26 — 0.35 (2H, m), 0.45 — 0.58 (2H, m), 1.10 — 1.28 (1H,
m), 3.16 (2H, br s), 3.67 (2H, br), 3.85 (2H, 4, ] = 6.8 Hz), 4.13 — 4.25 (2H, m), 5.43
(2H, br s), 6.50 - 6.65 (2H, m), 7.04 (1H, brs), 7.22 (14, t, J = 8.3 Hz), 7.35 — 7.50
15 (4H, m), 7.50 — 7.65 (3H, m), 9.44 (2H, br), 10.74 (1H, br).



al koxycarbonyl, di (Cl1_6 al kyl)am no, benzyl am no, Cl_6 al kyl sul fonyl,

pi peridino C1_6 al kyl carbonyl, or optionally fused by benzene; or 25

- NR34R35 wowhzteed n R34 i s hydrogen or Cl.6 al kyl and R35 peT/Rydrmgen, a 5
to 8 menbered saturated ring having O to 3 heteroatons 30 selected from
the group consisting of N, O and S as heR88eatons, or -(CH2)m NR351R352(m
represents any of integers from1l1l to 6) WO 02/ 24679 PCT/ EPO1/ 10405 -260
wherein R351 represents hydrogen, Cl-6 al kyl, R352 represents hydrogen,
Cl-6 al kyl, atrL@amMsganoyl, Cl.6 al kyl substituted 5 phenyl, benzoyl, d-6
al kanoyl , phenyl am nocar bonyl, phenyl sul fonyl, or R34 and R35 may form
together with the adjacent N atom a 5 to 8 nenbered saturated

het erocyclic ying, ,and.said.rin tionally contain NHL S or O atom

ot her than th% adf%égﬂﬁmﬁd%?ﬁﬁ?%ﬁ%%éH§BBW%Rﬁy substituted by carbanoyl, 10
am no, or Cl-6 alkyl; R4 represents hydroxycarbonyl, Cl-6 al kanoyl,

car banoyl, cyano, nitro, carboxyl, Cl-6 al koxycarbonyl, Cl-6

al kyl car banoyl, Cl1-6 al kyl anm no, to 10 nenbered heteroaryl (hydroxy)
methyl, 5 to 10 nenbered hete -R1-6 15 al kyl, or nethyl substituted by
hydroxy and a 5 to 7 nmenbered sgturlated cyclic ring, Cl-6 al kyl optionally
substituted by one selected f N ROroup consisting of hydroxy, Cl-6

al koxy, Cl-6 al kyl sul fonylam no, Cl-6 al kyl- carbonylam no, C5-10 a VI,
C5-10 aryl sul fonyl, C5-10 arylsul fanyl, C5-10 aryloxy, imdazolyl, or

di oxo substituted gl No- 0x 20 - (CH2) pNHCOR41, - (CH2) pNHC(=S) R41
wherein p represeﬁ®§£§%yﬁoﬂgﬁﬁ?é6er froml to 6 and R41 represents ClL 6

al koxy,
OH HO OH
R 1
N
= , \ S or
10
in which R"! is hydrogen, Cy.¢ alkyl, halogen, hydroxy, Ci.i» alkoxy, nitro,
amino, Ci¢ alkylsulfonylamino, Cj. alkoxycarbonyl, Ci.¢ alkylamino, di
(Cis alkyl)amino, Ci. alkanoylamino, phenyl Cis alkylamino, phenyl-
sulfonylamino, or -O-(CH,),-R!!!,
15

wherein n represents an integer selected from 0 to 6, and R'!! is Cy-6 alkenyl,
benzoyl, diphenylmethyl, di (Cy.¢ alkyl)amino, Ci.¢ alkanoyl, C; alkoxy-
carbonyl, or a 3 to 10 membered saturated or unsaturated ring having 0 to 3
heteroatoms selected from the group consisting of S, O and N as heteroatoms
20 and is optionally substituted by Cp.¢ alkyl, mono or di halogen, halogen
substituted Ci alkyl, nitro, ciano, C,.s alkoxycarbonyl, phenyl, hydroxy,
amino, Ci.¢ alkylamino, di (Cys alkyl)amino, Cjs alkanoylamino, C;.

alkoxy, or carbamoyl;
25 R? represents hydrogen or halogen;

R represents hydrogen or 1,2,3,6-Tetrahydro-pyridine,



am no, phenylam no, Cl-6 al kyl, Cl1-6 al kylam no, di (Cl_6 al kyl)am no, C3-10
25 cycl oal kylam no, R3 and R4 may form together with the carbon atons in

t he pyri dmoen2ridény, 4 to 10 nenbered nonocycl oal kyl or bi ealcreihkgdos
optionally interrupted by NH and optionally substituted by benzyl, =NH or
=0; 30 R5 represents NR51R52, WO 02/ 246729RCT/ EPO1/ 10405 -261 wherein RS
is hydrogen, Cl1.6 alkyl, 5 R52 is hydrogen, Cl.6 al kyl, phenyl, benzyl,
Cl-6 al kanoyl, or NR51 R52 nay formsaturated 5-6 nenbered ring optionally
contain NH or 0 as other heteroatomthan the adjacent N atom or 10 R4
and R5 may form -R40- CO NH, . -35438- SX2-NH, -R40-C(=S)-NH 15

- R40- CH2- NH-, wherein sai d ~BRORRPy esents - CHRA01- O, - CH2-N R401-,

-CO- NR4ol-, -CH2-CHR40l-, -CH=CR401-, (in which R4ol is Cl.6 al kanoyl,
Cl.6 al kyl, phenyl, C-6 al kylsulfonyl, C3-8 cycl oal kyl am nocar bonyl

hydrogen, hal ogen iR iRPY R hydbu8Por €] A1yl Denzoyl am no, phenyl sul fonyl,
car banoyl, hydroxycarbonyl, "Cl.”6 al koxycarbonyl, C1.12 al kyl am nocar bonyl ,

hal ogen5 substituted Cl1_6 al kyl am nocarbonyl, Cl1.6 al kanoyl am no, Cl1-6
al kyl am no, di (CL36.al kyl)am nocarbonyl .. di (C. -6 _.al kyl 1.N 6
al kyl ami nocar bonyl lﬁéﬁgﬁgﬂdgmﬂ}?%%ﬁ%ﬂ °pt1°n§%' gu%g%‘tu?e%lby one or
di phenyl net hyl am pgs a@REnts BKERa Foh 0 &&p%ifn@@ﬁﬁé of ﬁildrgxf’,"ahﬁffdﬁ afntn®
al kyl am no carbonyl, norpholinocarbonyl,” piperazinocarbonyl,
phenyl Cl1- 6al kyl amiswostitutbdnphenyly dplonytar ledogenClsubstpatddy | pluinyc aarkdon@l.s C3. 8
cycloal kyl am nocar, %%édbst%sute% p%ﬁ}lrl?gi lé%l thS_ membered saturated ring having 0 to 3
10 atoms selected from the group consisting of S, O and N as heteroatoms and

optionally substituted by C,.¢ alkyl, and

R¥is hydrogen, amino, Ci.¢ alkoxycarbonylamino, C;.¢ alkenyloxycarbonyl-
amino, piperidino-C;¢ alkylcarbonylamino, piperidinyl-Ci.s alkyl-

15 carbonylamino, or

R* and R® may form, together with the adjacent carbon atom, a 5 to 8
membered saturated ring baving 0 to 3 heteroatoms selected from the group
consisting of N, O and S as heteroatoms, which ring is optionally substituted

20 by phenyl-Cy6 alkyl, Ci.s alkoxy substituted phenyl- Ci6 alkyl, C,¢ alkyl,
amino, ciano, hydroxy, carbamoyl, carboxy, C;¢ alkylamino, Cis¢
alkoxycarbonyl, di(Cys alkyl)amino, benzylamino, C, alkylsulfonyl,
piperidino C; alkyl carbonyl, or optionally fused by benzene;

or
25

wherein R*is hydrogen or C; alkyl and

R¥ is hydrogen, a 5 to 8 membered saturated ring having 0 to 3 heteroatoms
30 selected from the group consisting of N, O and S as heteroatoms, or (CHy)-

NR**'R**(m represents any of integers from 1 to 6)



6al kyl am nocar bonyl , hydroxyCl. 6al kyl am nocar bonyl, car boxyet hyl am no-
carbonyl, Cl-6al kyl sul fonyl am nocarbonyl) 30 -CR41 N-NH (R41 is hydrogen,
am no, orwole2@attanoyl am no), WO 02/24679 PCT/ EPO1/ 10405 PRCT2GD1/10408R42
N-C=N- (R42 is hydrogen or amino) or a salt thereof. 5 2. The conpound or
a salt thereof as claimed in claiml, wBélein: -Rl represents HCOH HO 10
I iNS/ or in which R11 is hydrogen, Cl_6 al kyl, halogen, hydroxy, 01.12
al koxy, amino, Cl1_6 al kanoyl am no, phenyl Cl.6 al kyI am no,

phenyl sul f onyl am no or -G (CH2)n-RIIl 15 wherein n represents an integer
selected from1l to 6, argg R111 is C2.6 al kenyl, benzoyl, diphenyl nethyl,

di (CL.6 al kyl) arvheein®™ Bepietentolyydrogen, 6:.s kyloxycar bonyl, or a 3 to 10
menbered saturated or unsaturated ring having O to 3 heteroatons sel ected
fromthe group consisting of S, 0 and N as 20 heteroatons and is optionally

substituted by Clp®2 gk éentﬂ?&kogén,dﬁ Pfﬂl@@e@q-s AMRRYE NCE LBk IdMkiRHiE1_6

al kyl, nitro, ciano, - koxycar bonyl , enyl ;. R2°Yepresernts hydrogen:
25 R3 r®epresents pi;euybgmoyll CZﬁ@H@H@}dIP@hyhnmqurhothPhenydMﬂJRQZmS
wherein R3" is hydrogen or Cl1.6 al kyl, WO 02/24679 PCT/ EPO1/ 10405

R* and R*® may form, together with the adjacent N atom, a 5 to 8 membered

saturated heterocyclic ring, and said ring may optionally contain NH, S or O

atom other than the adjacent N atom and optionally substituted by carbamoyl,
10 amino, or Cy.4 alkyl,

R* represents hydroxycarbonyl, Cy¢ alkanoyl, carbamoyl, cyano, nitro,
carboxyl, C;.¢ alkoxycarbonyl, C;.¢ alkylcarbamoyl, C;.¢ alkylamino, 5 to 10
membered heteroaryl (hydroxy) methyl, 5 to 10 membered heteroaryl-Ci.¢
15 alkyl, or methyl substituted by hydroxy and a 5 to 7 membered saturated
cyclic ring, C;¢ alkyl optionally substituted by one selected from the group
consisting of hydroxy, C; alkoxy, Cis alkylsulfonylamino, Ci.¢ alkyl-
carbonylamino, Cs.jg aryl, Cs.;o arylsulfonyl, Cs.1o arylsulfanyl, Cs.io aryloxy,
imidazolyl, or dioxo substituted pyrolidino-oxy,
20
~(CH,),NHCOR*, -(CH,),NHC(=S)R*"!

wherein p represents any of integer from 1 to 6 and R* represents Cy.¢ alkoxy,
amino, phenylamino, C;. alkyl, C;.¢ alkylamino, di(C;.¢ alkyl)amino, Cs.jo
25 cycloalkylamino,

R? and R* may form, together with the carbon atoms in the pyridine ring, 4 to
10 membered monocycloalkyl or bicycloalkyl optionally interrupted by NH
and optionally substituted by benzyl, =NH, or =0;

30
R’ represents NR*'R%,



-263 W2 is hydrogen, a-am nobenzyl, Cl -6 alkyl optionally substituted by
one or two substituents selected fromthe group consisting of hydroxy,

am no, anwom2/2elost it uted phenyl, phenyl, hal ogen substit wcadpheowps, and
Cl.6 5 al koxysubstituted phenyl, or a 5 to 8 nenbered saturated ring having
0Oto 3 atons selected fromthe group ce2@listing of S, 0 and N as

het eroatons and optionally substituted by Cl.6 al kyl, and R33 is hydrogen,
am no, Cl1_6 al koxycarbonyl anm no, C2_6 al kenyl oxycarbonyl - 10 am no,

pi peri dino-Cl_6 al kyl carbonyl am no, or R32 and R33 nay form together with
t he adj acent carbon atom a 5 to 8 nenbered saturated ring having 0 to 3
het eroatons selected fromthe group consisting of N, 0 and S as

het er oat ons, whi ch i ngJss. Qpt.i onal Ly suhstituted 15 by phenyl-Cl 6 al kyl,
ClL. 6 al koxy substi‘Y‘lFE%ﬂ%h’éﬁ&F@gE‘i’.‘%‘-ﬂeﬁﬁ%&, Cl 6 alkyl, amino, carboxy,
Cl_6 al kyl am no, Cl-6 al koxycarbonyl, di (Cl_6 al kyl)am no, benzylam no,
C1_6 al kyl sul fonyl,_ piperidino CL 6 alkyl carbonyl, or optionally fused by
benzeneS or 20 _NR3uIBAiragen; 6i.nalR@dphenyh penzyl iy calkar@s], RESR RiZdnggen, a
5 to 8 menbered saturated, r.i havi ng, 0 to 3 heteroat el egted fromthe
group consi sting %mf\l,satﬁra&el‘}dﬂ %%&‘ﬁ?&%&%ﬁp&ﬁﬁ%&m@?%@%@w 52(m
represents any of Leph@A6hIhdn B8 hdiabht Watyhier ei n R351 represents hydrogen,
Cl_6 al kyl, 30 WD 02/24679 PCT/EPO1/ 10405 - 264 R352 represents
hydrogen, Cl1 6 alloyl, Cl1_6 al kanoyl, Cl1_6 al kyl substituted phenyl,

benzoyl, Cl_6 al kanoyl, phenyl ani nocarbonyl, phenylsul fonyl, or R34 and R35
may form together with the adjacent N atom a 5 to 8 nenbered

10 R*and R® may form,
-R*-CO-NH-,
-R*-S0,-NH-,
RY-C(=S)-NH-

15 -RY-CH,-NH-,

wherein said -R*- represents ~CHR*'.0-, -CH,-N R, -CO-NR*L.,
-CH,-CHR™'., -CH=CR*!., (in which R*! is Ci¢ alkanoyl, Ci¢ alkyl,
phenyl, Ci.6 alkylsulfonyl, Cs.3 cycloalkylaminocarbonyl, hydrogen, halogen,

20 nitro, amino, ciano, benzoylamino, phenylsulfonyl, carbamoyl,
hydroxycarbonyl, Ci.s alkoxycarbonyl, C;.;2 alkylaminocarbonyl, halogen
substituted Ci¢ alkylaminocarbonyl, C;.s alkanoylamino, Ci.s alkylamino,
di(Ci¢ alkyl)aminocarbonyl, di(Ci alkyl)aminoC;.¢ alkylaminocarbonyl,
hydroindenylaminocarbonyl, diphenylmethylaminocarbonyl,  pyrrolidino-

25 carbonyl, Ci¢ alkoxy Cj¢ alkyl amino carbonyl, morpholinocarbonyl,
piperazinocarbonyl, phenylC, alkylaminocarbonyl, hydroxycarbonylC;.
¢alkylaminocarbonyl, Css cycloalkylaminocarbonyl, Css cycloalkylC;.
salkylaminocarbonyl, hydroxyC;.salkylaminocarbonyl, carboxyethylamino-
carbonyl, C;.¢alkylsulfonylaminocarbonyl)

30
-CR*=N-NH- (R* is hydrogen, amino, or Ci-salkanoylamino),



5 saturated heterocyclic ring, and said ring may optionally contain NH, S
or O atomother than the adjacent Natom and optionally substituted by

car banoyl wo @muém@, or Cl-6 al kyl; R4 represents hydroxycarpggamgos/164bs 6
al kanoyl, carbanoyl, cyano, carboxyl, 10 Cl1_6 al koxycarbonyl, Cl_6

al kyl carbanoyl, C1_6 al kylam no, 5 to 1l06Penbered heteroaryl (hydroxy)
methyl, 5 to 10 nenbered heteroaryl-Cl 6 al kyl, or nethyl substituted by
hydroxy and a 5 to 7 nmenbered saturated cyclic ring, Cl 6 alkyl optionally
substituted by one selected fromthe group consisting of hydroxy, Cl_6

al koxy, Cl.6 al kyl sul fonyl am no, Cl_6 al kyl carbonyl am no, C5 15 10 aryl,
C5. 10 aryl sul f anyl-CREE=N-C=N-y Rk hedrppen d@mino)ar yl oxy, i midazolyl, or

di oxo substituted pyrolidino-oxy, -(CH2)pNHCOR41l, - (CH2) PNHC(=S)R41 20
wherein p represents any of integer from1l to 6 and R4l represents Cl_6

al koxy, am no, pg;?@%hﬂ'ﬁié? g C1_6 alkyl, ClL_6 alkylanm no, di(d_6

al kyl )am no, C3.1 cycloal kylam no, R3 and R4 may form together with the
carbon &onms in the pyridine ring, 4 to 25 10 nenbered nonocycl oal kyl or
bi cycl oal kyl optiognally interrupted by NH .and. optjonally substituted by
benzyl, NH, o& =0;Thesoppored et saliirerentas clajmed fuelaim LRERSER: hy dr ogen, Cl1_6
al kyl , WD 02/24679 PCT/EPO1/ 10405 -265 W2 is hydrogen, Cl1_6 al kyl, phenyl,
benzyl, Cl_6 al kanoyl, or NR51 R52 may form piperidino, or 5 R4 and RS
may form - R40- CORNkeprese40- SO2- NH-,  -WO-C(=S)-NH or -R40-CH2-NH-, 10

H Ho OH
X
sategi g
10 = , S or

in which R"! is hydrogen, Cy. alkyl, halogen, hydroxy, C,.1» alkoxy, amino,
Ci¢ alkanoylamino, phenyl Ci.s alkylamino, phenylsulfonylamino, or
-O-(CHz) R,
15
wherein n represents an integer selected from 1 to 6, and R™ is Cy.6 alkenyl,
benzoyl, diphenylmethyl, di (Cis alkyl)amino, C;¢ alkanoyl, Cis
alkoxycarbonyl, or a 3 to 10 membered saturated or unsaturated ring having 0
to 3 heteroatoms selected from the group consisting of S, O and N as
20 heteroatoms and is optionally substituted by C;.¢ alkyl, mono or di halogen,
halogen substituted C;.¢ alkyl, nitro, ciano, C;.¢ alkoxycarbonyl, phenyl;

R? represents hydrogen;
25 R represents hydrogen, 1,2,3,6-tetrahydro-pyridine
_CRRIZR3

wherein R*! is hydrogen or C;.¢ alkyl,



wherein said -R40- represents -CHR401-O, -CH2-N R401-, -CO-WD (in which
R401 i s hydrogen, Cl1 _6 al kanoyl, Cl.6 al koxycarbonyl, Cl1 6 al kyl, phenyl,
Cl_6 al kywsui2faémgl , C3_8 cycl oal kyl am nocar bonyl, Cl.6 al kdTarroma@e405
carbonyl, carbanmoyl, di (Cl_6 al kyl)am nocarbonyl), -CH2-CHR402_, 15

- CH=CR402-, (in which R402 is hydrogen,-2@-ogen, nitro, am no, ciano,
benzoyl am no, phenyl sul fonyl, carbanoyl, hydroxycarbonyl, Cl1_6 al koxy-
carbonyl, Cl1_12 al kyl am nocarbonyl, hal ogen substituted Cl.6 al kyl am no-
carbonyl, Cl_6 al kanoyl am no, Cl1_6 al kyl am no, di (C _6 al kyl)am nocar bonyl ,
di (C1_6 al kyl)am noCl 6 al kyl am nocar bonyl, hydr oi ndenyl am nocar bonyl, 20
di phenyl met hyl ami Réas bydrpken, myaminbbetizyly € rshalkyl| optichally aibistined By éneloky |

am no car bonyl , r phol i.nocar bonyl ., . pi per azi nocar honyl henyl C1_6al kyl -
ani nocar bonyi , @%ﬁ&*’%ﬂﬂ‘%& %?%%tﬁ‘cfég% 9“91%155%%% BX‘EF)??%?EB%@WPDO

' bonyl, C3 I 1. | api B
am nocar bony sibdittie?l ffith(dl. G| amdipaGAr lhuée%pfslﬂw,o o Cre g

Cl_6al kyl am nocar bonyl, carboxyet hyl am nocaf bonyl , t
carbonyl3, ) -CR41 MikdeéysytiRtifutédspliopgil, oxw,5 @8 membeledosalicated yingrtiamm) (to 3 - CR42

N-C=N- (R42 is amino) 3Q or.a salt thereof. WD Q2/24679 PCT/ EPO1/ 1040

-266 3. The conpo@?fﬂ%%?‘glﬁctg%%f’mtﬁl]?@rgé‘w cpusisfing Prgé E)nalﬁ Y 35 beterggiemeapd - R1
represents OH OH gpboRAllydRbstiuted byt GRgL bngs hydrogen, Cl1_12 al koxy, or
-O(CH2) -R111 wherein n represents an Integer selected from1l to 6, and

R111 is phenyl, C3_8 cycloal kyl; 10

R* is hydrogen, amino, C}.¢ alkoxycarbonylamino, Cy. alkenyloxycarbonyl-

10 : amino, piperidino-C,.¢ alkylcarbonylamino, or

R* and R® may form, together with the adjacent carbon atom, a 5 to 8
membered saturated ring having 0 to 3 heteroatoms selected from the group
consisting of N, O and S as heteroatoms, which ring is optionally substituted
15 by phenyl-Cy alkyl, Ci.s alkoxy substituted phenyl- Ci alkyl, C;.¢ alkyl,
amino, carboxy, C. alkylamino, C,.¢ alkoxycarbonyl, di(C;.¢ alkyl)amino,

benzylamino, Ci.¢ alkylsulfonyl, piperidino C;.¢ alkyl carbonyl, or optionally

fused by benzene;
or
20
_NR¥R?
wherein R* is hydrogen and
25 R* is hydrogen, a 5 to 8 membered saturated ring having 0 to 3 heteroatoms

selected from the group consisting of N, O and S as heteroatoms, or

«(CHy)m-NR*'R***(m represents any of integers from 1 to 6)

wherein R represents hydrogen, Cy.¢ alkyl,
30



R2 represents hydrogen; R3 represents 1,2, 3, 6-tetrahydro-pyridine, 15
-CR31R32R33 wherein R31 is hydrogen, and 20 R32 and R33 form together
with the wdj@eeémv carbon atom a 5 to 8 nenbered sat urat @ IWERNG 10405
interrupted by NH, which ring is optionally substituted by phenyl-Cl 6
al kyl, Cl1_6 al koxy substituted phenyl--2i46 alkyl, ClL 6 alkyl, amno,
carboxy, Cl.6 alkylam no, CIl.6 al koxycar bonyl , di (Cl 6 al kyl )am no, 25
benzyl am no, Cl1_6 al kyl sul fonyl, piperidino a-6 al kyI carbonyl, or

optionally fusedRBY Iepxrezaﬂsahy@fo MO 02/ %ﬂ?ﬁcﬁ’gﬁd 1,1040%1kyl BFituteld R35
wherein R34 is hydrogen and 5 § - (CH )mN 51R352 mrep resents any of
integers from 1 trhegyl, bﬁlﬁé@)d; Q- m&noybphwmowmmé enYlSIIllfcﬁlYélokyl R352
represents hydrogen, ClL 6 alkyl, Cl1_6 al kanoyl, Cl1_6 al kyl substitut ed 10
phenyl, benzoyl, Cl1_6 al kanoyl, phenyl am nocar bonyl phenyl sul fonyl ; and

R4 repr esent s cy aRY an@R ndlykiim,q8 étm%twmé tagﬁbéﬂtw BBuD¥ P AXbeAedCL_6
al koxy, or - (CH2) pNHCOR4 1, -( ) pNH wherein p represents any of

i ntegerSfr om 1 t osapiraied hi@loofyem aagring S@ll rmgamnmytlonaélm qentaipNER W enfdno,
CL 6 alkyl, CL 6 gl kyI et tg?ri the agij%cn(%l\? PR Hoﬂallcgsullwatute}i%y%g}b%oy{n no.

20 R5 represents
amino, or C;.¢ alkyl;

R* represents hydroxycarbonyl, C,.¢ alkanoyl, carbamoyl, cyano, carboxyl,

10 Ci.¢ alkoxycarbonyl, C;.¢ alkylcarbamoyl, C;.¢ alkylamino, 5 to 10 membered
heteroaryl (hydroxy) methyl, 5 to 10 membered heteroaryl-Cy.¢ alkyl, or
methyl substituted by hydroxy and a 5 to 7 membered saturated cyclic ring,
C16 alkyl optionally substituted by one selected from the group consisting of
hydroxy, Ci.¢ alkoxy, Ci.s alkylsulfonylamino, C;.¢ alkylcarbonylamino, Cs.

15 10 aryl, Cs.o arylsulfanyl, Cs.io arylsulfenyl, Cs;o aryloxy, imidazolyl, or
dioxo substituted pyrolidino-oxy,

—(CH,),NHCOR", «(CH,),NHC(=S)R*"

20 wherein p represents any of integer from 1 to 6 and R*! represents C,.¢ alkoxy,
amino, phenylamino, Cy.¢ alkyl, Ci¢ alkylamino, di(C;.¢ alkyl)amino, Cs.1o
cycloalkylamino,

R? and R* may form, together with the carbon atoms in the pyridine ring, 4 to

25 10 membered monocycloalkyl or bicycloalkyl optionally interrupted by NH
and optionally substituted by benzyl, =NH, or =0O;

R’ represents NR>'R¥,

30 wherein R*' is hydro gen, Ci.6 alkyl,



25 R4 and RS may form -R40-CO NH, -R40-S02-NH, -R40-C(=S)-NH or
-R40- CH2-NH-, 30 WD 02/ 24679 PCT/ EPO1/ 10405 -268 wherein said -R40-
representwo-@HR0O1- O, -CH2-N Rao' , -COW _, (in which RQIERS/16wp8lr Ogen,
Cl 6 al kanoyl, Cl1 6 aI koxycarbonyl, Cl1_6 al kyl, phenyl, Cl1_6

al kyl sul fonyl, C3_8 cycl oal kyl am nocar b@&§9I-, Cl 6 al kyl am no- carbonyl,
carbanmoyl, di (Cl_6 al kyl)am nocar bonyl), -CH2-CHR402_, 5 -CH=CR402-, (in
whi ch R402 is hydr ogen, hal ogen, nitro, am no, ciano, benzoylam no,

phenyl sul fonyl, cafbanpydrogdhy @, Wrﬂr@ﬂw berﬁ%,ll,&jﬁé KRxoyl,Ca IR YR

al kyl am nocar bonyl hal ogen substl tuted Cl -6 al kyl am no- car bonyl, C 6

al kanoyl am no, C f@naplpym@npno di (CL_6 al kyl )am nocarbonyl, di(CL 6

al kyl )am nod _6 al kyl am nocar bonyl, hydroi ndenyl am nocar bonyI , 10

di phenyl met hyl ami Rbcar bonyl, pyrrol i di nocarbonyl, Cl-6 al koxy Cl1_6 al kyl
am no carbonyl, norpholinocarbonyl, piperazinocarbonyl, phenyld . 6alkyl -
am nocar bonyl , Cng cycl oal kyl am nocar bonyl, hydroxycar bonyl C1_6al kyl -

am nocadbonyl , apG R’ edykpt@ _ 6al kyl am nocar bonyl, hydr oxyCL_6

al kyl ani nocar bonyl, carboxyet hyl am nocar bonyl , net hyI sul f onyl am no- 15
carbonyl,) -CR41 N- NH- (R41 is hydroxy, am no, Cl_6al kanoyl am no) or -CR42
N C=N- (R42 i s amm®)ceN®Y, -RYssLNtHbereof . 4. The conpound or a salt

t hereof as cl ai ned Jn claim1, wherein 25 -R represents HH ' iN1 , or
CR11 -C(=S)-NH- or
-R*-CH,-NH-,
10

wherein said -R*- represents -CHR**'-O-, -CH,-N R*'-, -CO-NR¥.., (in
which R*! is hydrogen, Ci.s alkanoyl, C; alkoxycarbonyl, Ci¢ alkyl,
phenyl, Ci¢ alkylsulfonyl, Cs5 cycloalkylaminocarbonyl, Ci.¢ alkylamino-
carbonyl, carbamoyl, di (Cps alkyl)aminocarbonyl), -CH,-CHR**-,
15 -CH=CR*%., (in which R g hydrogen, halogen, nitro, amino, ciano,
benzoylamino, phenylsulfonyl, carbamoyl, hydroxycarbonyl, C;s alkoxy-
carbonyl, Ci.;2 alkylaminocarbonyl, halogen substituted C;.s alkylamino-
carbonyl, C;.¢ alkanoylamino, C,¢ alkylamino, di(C;-s alkyl)aminocarbonyl,
di(Cy¢ alkyl)aminoCi.¢ alkylaminocarbonyl, hydroindenylaminocarbonyl,
20 diphenylmethylaminocarbonyl, pyrrolidinocarbonyl, C;.¢ alkoxy Ci¢ alkyl
amino carbonyl, morpholinocarbonyl, piperazinocarbonyl, phenylC;.salkyl-
aminocarbonyl, Cs.scycloalkylaminocarbonyl, hydroxycarbonylC,_salkyl-
aminocarbonyl, C;5 cycloalkylCy salkylaminocarbonyl, hydroxy-
Ci.salkylaminocarbonyl, carboxyethylaminocarbonyl, methylsulfonylamino-

25 carbonyl,)

-CR*'=N-NH- (R* is hydroxy, amino, C;.¢alkanoylamino) or
-CR*=N-C=N- (R* is amino)

30 or a salt thereof.,



in which R11 is hydrogen, Cl1_6 al koxy, or -O CH2-R111, WD 02/24679

PCT/ EPO1/ 10405 -269 wherein R111 is phenyl, C3-4 cycloalkyl; R2

repr esentwanztnengen; 5 R3 represents 1, 2,3, 6-tetrahydr o- pyrdTdLRO@/10405
-CR31R32R33, wherein R31 is hydrogen, 10 and R32 and R33 form together
with the adjacent carbon atom piperi di 2@ or pyrrolidine, which piperidine
or pyrrolidine is optionally substituted by C1_ 6 15 alkyl; or -NR34R35 20
wherein R34 is hydrogen and R35 is -(CH2)m NR351R352(m represents any of
integers froml t%eﬁ)omp’e’én&’@?ﬂ@dlﬂh&%@ﬂasr&ﬂhﬁa%%ﬁlrwdﬁrﬁ . Cl.6 al kyl,

R352 represents hydrogen, Cl1_6 alkyl, C1_6 al kanoyl, Cl_6 al kyl substituted
phenyl, benzoyl, Cl_6 al kanoyl, phenyl am nocarbonyl, phenyl sul fonyl; and
30 R4 represents gyano, h droxyrret hyl, or -CHZNHCCR41, WO 02/ 24679

PCT/ EP01/ 10405 -S7&°RWFEPSi n R4' represents CL.6 al koxy, ami no,
phenyl am no, Cl-6 al kyl,ofl_6 al kyHam no, di (Cl1_6 al kyl)am no, C3_10
cycl oal kyl am no; R5 repr ien s ampQ, -5 or R4 and R5 may form
I
N . or R"
5

in which R is hydrogen, Ci.12 alkoxy, or -O-(CH;;,)H-R111 R

wherein n represents an integer selected from 1 to 6, and R s phenyl, Cs.5

cycloalkyl;
10
R? represents hydrogen;
R? represents 1,2,3,6-tetrahydro-pyridine,
15 _CRIR32R
wherein R* is hydrogen,
and
20
R* and R*® form, together with the adjacent carbon atom, a 5 to 8 membered
saturated ring interrupted by NH, which ring is optionally substituted by
phenyl-C;¢ alkyl, C,¢ alkoxy substituted phenyl- Ci¢ alkyl, C;. alkyl,
amino, carboxy, Ci¢ alkylamino, C; alkoxycarbonyl, di(C;. alkyl)amino,
25 benzylamino, Cy.¢ alkylsulfonyl, piperidino Ci.¢ alkyl carbonyl, or optionally

fused by benzene;

or



10 -R40-CO-NH or -R40-CH2-NH, wherein said -R40- represents -CHR401-O,
-CH2-N R401-, -CO NR40O1l-, (in which R401 is hydrogen, Cl1 6 al kanoyl, Cl1 6
al koxycarf@W@lue®l 6 al kyl, phenyl, CL.6 al kyl sul fonyl, G18ePo1/10405

cycl oal kyl am nocar bonyl, Cl1.6 al kyl am no 15 carbonyl, carbanmoyl, di (Cl.6
al kyl ) am nocar bonyl ), -CH2-CHR402-, -CRECR402-, (in which R402 is

hydr ogen, hal ogen, nitro, am no, ciano, benzoylam no, phenyl sul fonyl,

car banoyl, hydroxycarbonyl, Cl 6 al koxy- carbonyl, Cl1.12

al kyl am nocar bonyl , hal ogen subs{jbB4g3ed C1 6 al kyl am no- carbonyl, Cl_6

al kanoyl am no, Cl.6 al kyl am no, di .6 al kyl ) am nocar bonyl, 20 di (C1_6

al kyl )am noCl1_6 al kyl am nocar bonyl , hydroi ndenyl am nocar bonyl, di-

phenyl nmet hyl am nocar bonyy,, pyrrolidinocarbonyl, Cl.6 al koxy Cl.6 alkyl

am no carbonyl , nherRE R nEdyamesyrnd pi per azi nocar bonyl, phenyl C1. 6al kyl -

am nocar bonyl, C3_8 cycl oal kyl am nocar bonyl , hydroxycarbonyl C1_6al kyl -

am nocar bonyl, C3_8 cycl oal kylCl. 6al kyl am nocar bonyl, hydroxyCl 6 25

al kyl arf nocar bonyR* isa(CHyNRTYRAT{megresentshy ofritdpetsubrhdrileani no-
carbonyl) or a salt thereof. 30 5. The conpound as claimed in claim1
selected fromthe group consisting of the follow ng conmpounds: WD 02/ 24679
PCT/ EPO1/ 10405 - . 1351
7-(2- hydroxypheny‘%]@rgl-n _pr‘e%rgﬁngﬁhr}/ﬂmg_e& g‘-’?ﬂ?%{}élro-ZH pyrido[2,3- d] [ 1, 3
] ox azin-2-one;

2-am no- 6- [ 2- (benzyl oxy) - 6- hﬁdr oxyphenylﬁl-4- &3- pi peridinyl)nicotinonitrile;
2- ani no- 6- ( 2- hydridxy TeRissao RYyHREHY | $1ra-2alpCoe rallaneyl ) Gi-¢ slkyiwhstitttede: 5

2-[6-ayff no-5-(h
CocnzylTowy) oo DBV e Aol b B i by nd
pi peridinyl)-1,4-di hydro-2H pyrido[2,3-d] [ 1, 3] oxazin-2-one;

7- ( 2- hydr oxyphenyl ) - 5- (3- pi peri di nyl ) -3, 4-di hydro-1, 8-napht hyri di n-2( 1H) -
( Y yP yR‘) replgesenp‘zs pcyano, Czs )alkyi optionaYly substituted b%r hyéoxy or Cl.(6 g

alkoxy, or
15 —~(CH,),NHCOR"', (CH,),NHC(=S)R*"

wherein p represents any of integer from 1 to 6 and R*! represents C;.¢ alkoxy,

amino, phenylamino, C;.¢ alkyl, Cy.s alkylamino, di(C;.s alkyl)amino, Cj.1o

cycloalkylamino;

20
R’ represents amino,
or

25 R* and R’ may form,

-R*-CO-NH-, -R*-S0,-NH-,
-R*-C(=S)-NH- or
-R¥-CH,-NH-,

30



10 one; 2-am no-6-[2-(cycl obutyl met hoxy) - 6- hydr oxyphenyl | - 4-( 3-

pi peridinyl)nicotinonitrile;

2- [ 6- am neob2(aymdr oxy et hyl ) - 4- ( 3- pi peri di nyl) - 2- pyri di nylAGT3&P01/10405
pr opoxyphenol ; 15

7- (2- hydr oxy- 6- pr opoxyphenyl ) - 5- ( 3- pi pe26&it nyl ) - 1, 4-di hydro-2H pyri do
[2,3-d] [ 1, 3]oxazin-2-one; ethyl

7- (2- hydr oxy- 6- pr opoxyphenyl ) - 2- oxo- 5- (3- pi peridinyl)-1, 2, 3, 4-
tetrahydro- 1, 8- naphdrBr dat 003 RdloX V@Y. 0-, -CH,-N R, .CO-NR¥L. (i
7-(2- hydr oxy-6-pro _oxyp4r31enyl ) - rS@?%S pi peridi nyl’) - 3,24- di hydro-1, 8- 2b(m
napht hyri di n- 2( 1HyhicheR™ 1is hydrogen, C;¢ alkanoyl, C;¢ alkoxycarbonyl, Ci.¢ alkyl,
2-[ 6- am no- 5- (hydr,ox hyl) -4-(3-pi peridiny|l)-2:pyridinyl]-3- .
(C£/ cl opr opyl m(st K d;}w%é%’e}ﬁ(ylsulg‘onyﬁ_ 83.3 _cygloa}/ﬂ(grlmmrpo%ar_bo?l% él.s alkylamino-
2- [ 6-ani no- 5- ( hydéa%ﬁgrt feakﬁa%xgayﬁﬁ- 8 Pet! A1 B Dardind¥arbehyy,! | -G1,-CHRY2.,

(cycl opr opyl nmet hoxy) p e’rgol ;. . o . o .

7-12- (Sycl opr opy ! GHHI VY- Ginhydidn R Fe isy hjydi5e¢s - lpgam, diitrg) antne}- ciatydr o-
1, 8- napht hyri di n-2( 1H).- one; et hyl

Z- [2 2 E«*,( Sl y;: I ?p r gpé I l?ﬁ&,‘go‘:’_}%%%n% ﬁ?&;ﬂjﬁ%ﬂ% b%%ﬂ]’agyéx ﬁYéT.O(%QqSP%}é’Ji Giraydtkoxy-

, 2, 3, 4-t et rahydrg; - a3 car -t s
7-[2-(cycl opr opylér%ret ﬁlggy)@igl - hl?%‘rr oxy{)bﬁreni}??- 5%(@4% S%Lﬁp)gtrltlu(tjeidnﬁlf-i, 41- gl f“loydr o-
39 2H pyri Ido[ ﬁ g-@mcﬁhyB]Wka‘lmylaun_no, C1_-6dz_:11kylannno, (1.1(06?6 alkyl)a_nnnocart;qnyl,

O e S b BT D 3 PBSEho bt Byl i
7-[2- cl opropyl e en 5 oy icgli n z -di]']axdro-
1, Ea- ng%t hyPi d%%ﬁﬁ%‘%ﬁgﬁ SESRAS Mol ctaboRSt, Lo kesy’ s

7-[ 2- (cycl opr opy| ameinh ovayhon§i, hpdrphelipdrarbonyl, ipdrazinacabbon3i, pplpay 1@ isalky)-- 1, 8-
napht hyri di n-2(|

-one;. 5 .
7- (2- hydr oxy- 6- p%ﬁg‘ggﬁﬁﬁ’fé}éf% 5. cvelpldpmingsaibpnyl, shyfrpyapagoaplCrcalkyl-

pyrido[2, 3-d][ 1,3hia¥&#bdlyl- ON€: C,4 cycloalkylCy.salkylaminocarbonyl, hydroxyCi.s
alkylaminocarbonyl, carboxyethylaminocarbonyl, —methylsulfonylamino-
15 carbonyl,)

-CR*=N-NH- (R*! is hydroxy, amino, C;.¢alkanoylamino) or

-CR**=N-C=N- (R* is amino)

20
or a salt thereof.
4, The compound or a salt thereof as claimed in claim 1, wherein
25 R represents
H H
$ é(
—N R11

, or

in which R!! is hydrogen, C.¢ alkoxy, or -O-CH,-R'"?,



7-[2-(cycl opr opyl met hoxy) - 6- hydr oxyphenyl ] - 5- ( 3- pi peri di nyl ) -1, 4-di hydr o-
2H pyrido [2,3-d] [ 1, 3] oxazi n-2-o0ne;

3- (cycl opwepylageiohoxy) - 2- [ 5- ( 3- pi peri di nyl ) -1, 4-di hydr o- 2lpqayrpod@d4ds 3- 10
d] [ 1, 3] oxazi n-7-yl ] phenol ;

2- [ 6- am no- 5- (hydr oxynet hyl ) - 4- ( 3- pi per269 Ayl ) - 2- pyri di nyl]-3- (neop

ent yl oxy) phenol ;

2-[6'-am no-5' - (hydroxynet hyl)-1,2,5,6-tetrahydro-3,4"'-bipyridin-2'-

yl ] phenol ; 15 111

7-[2- (cyclopropylnefrggg) %phmlgé%Vb ny%? 5-(3-piperidinyl)-1, 8-

napht hyridin-2(1 H)-one;

[ 2-am no- 6-[ 2- (cyciopropyﬁg;%hox y) - 6- hydr oxyphenyl ] - 4- ( 3-

pi peri di nyl) - 3- pylRi EPFRpeLt 98BI acet ami de;

7-[2- (cycl opropyl nmet hoxy) - 6- hydr oxyphenyl | - 2- oxo-5- (3-pi peridinyl)-1,2 20
di hydro-1, 8- naphth¥r|dine 3- car boxam de;

3-acetyd - 7- [ 2- ( cyR1 wmpresgnts bRiA e reahpdrbypgridigphenyl | - 5- ( 3- pi peri di nyl) -3, 4-
di hydr opyrido[ 2, 3-d] pyri m di n-2( 1H) - one;

2- am no- 6-[ 2- (cycl opr opyhnet hoxy) - 6- hydr oxyphenyl ] - 4- (4-

pi peridinyl)nicotinonitrideip2p33

2-am no-4-[ ( 2- anlnoethyl)anlno -6-[ 2- (cycl opropyl net hoxy) - 6-

hydr oxyphenyl [ nicotinonitrile; N {

[ 2-am no- 6-[ 2-(cycl opr hnet hoxy) - 6- hydr oxyphenyl ]-4-(3- pip
eridinyl)-3-pyri dvhsr P’Pr*%y ydrogtt, pr opy| ur ea;

7-[ 2- (fycl opropyl net hoxy) - 6- hydr oxyphenyl ] - 5- (3- pi peridinyl)-3,4 30

di hydropyrido[ 2, 3-d] pyri m di n-2(1H) - one; WO 02/ 24679 PCT/EPO1/ 10405 -273
et hyl [2-am no-6-4nd- (cycl opropyl met hoxy) - 6- hydr oxyphenyl ] - 4- ( 3-

pi peridi nyl)-3-pyridinyl]nethyl carbamate; 2-am no-6-

{2- hydr oxy-6-[ (4-net hyl p entyl)oxy] phenyl} -4-(4-

pi peridinyl)ni cotpmof4 RM Grm, together with the adjacent carbon atom, piperidine or
pyrrolidine, which piperidine or pyrrolidine is optionally substituted by C.
15 alkyl;

or
_NR3 4R3 5 ,

20

wherein R* is hydrogen and
R¥ is «(CHy)m-NR*'R? 52(m represents any of integers from 1 to 6)
25 wherein R*! represents hydro gen, C,.¢ alkyl,

R3%? represents hydrogen, C;¢ alkyl, Ci¢ alkanoyl, Ci¢ alkylsubstituted
phenyl, benzoyl, Ci¢ alkanoyl, phenylaminocarbonyl, phenylsulfonyl; and

30 R* represents cyano, hydroxymethyl, or —CH,NHCOR*,



5 7-[2-(cycl opropyl net hoxy) - 6- hydr oxyphenyl ] - 2- oxo- 5- ( 3- pi peri di nyl) -
1,2,3,4-tetrahydro-1, 8-napht hyri di ne- 3- car boxam de;

7- [ 2- (cycveprepyiomet hoxy) - 6- hydr oxyphenyl ] - N-i sopr opy! - 2- axari&poi 20405

pi peridinyl)-1,2-di hydro-1, 8-naphthyridine-3-carboxam de; ethyl

7-[2-(cycl opr opyl nmet hoxy) - 6- hydr oxyphenyhh~2- oxo- 5- (3- pi peridi nyl)- 10
1, 4-di hydropyri do[ 2, 3-d] pyri m di ne-3(2H) - carboxyl ate; N {

[ 2-am no- 6-[ 2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 4- ( 3-

i peri di nyl) - 3- pygidi hy| : . .
5 B no- 6. (2 el ScteR B'CReaRAehisn s ko, pminee mbeRYRiRL Ern gk S

N-cycl ohexyl - 7- [ 2alkglaeding daey! rmgyg»@fhyﬁ o, 65 yde s b] - 2- ox0-5-(3 15
pi peridinyl)-1, 4-di hydropyri dg[ 2, 3-d] pyr ﬁm%?ne- (2H) -]car boxam de;

2-am no- 6-[ 2- (cycl obut yl met hoxy) - 6- hydr oxyphenyl ] - 4- (4-

pi peridinyl)nicotpeonitrile: .7-[2-(cycl opropyl net hoxy) - 6- hydr oxyphenyl ]
N, N- di net hyl - 2-oxi§- géj’(%{eh%%%?‘?’di nyl ) -1, 4- di hydr opyri do [2;

3-d] pyrsgm di ne-3 (2H) - car boxam de; 20

2-am no-6-[ 2- (cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 4- (1- net hyl - 3-

pi peridinyl)nicotfhonitrile;

7-[2-(cycl opropyl net hoxy) - 6- hydr oxyphenyl ] - 2- oxo-5- ( 3- pi peridinyl)-1, 4-
di hydr opyri do[ 2, 3-d] pyri m di ne- 3( 2H) - car boxam de; i sopropyl

[ 2- ami no- 6- [ 2- ( cyRF epd RPagE6iAXY) - 6- hydr oxyphenyl ] - 4- (3 25

pi peridinyl)-3-pyridinyl]nmethylcarbamte; isopropyl

7-[2-(cycl opr opyl net hoxy) - 6- hydr oxyphenyl ] - 2- oxo- 5- ( 3-

pi peridinyl)-1,4-di hydropyri 08&% = d] py4i . di.ne- 3( 2H) - car boxyl at e;
isobutg? 7-12- (cycl opropyl ht 'yﬁ%fkg%réﬁygﬁgﬁyl]-2-oxo-5-(3-

pi peridinyl)-1, 4-di hydropyrido[ 2, 3-d] pyri m di ne-3(2H) - carboxyl ate; 30
neopentyl 7-[2-(cycl opropyl net hoxy) -6-hydroxyphenyl ] -2-0x0-5-(3 pip

eri di nyl ) -1, 4- di hybeispy#did oR?- 3enttseptsi FEHRNECS, (Qnﬂ)-l\baf"dexycaemp in
02/ 24679 PCT/ EPOL1/ 10405401- 27 eopentyl

[ 2- ami no- 6- [ 2-(cy‘g%"(§§r§pyl A 559;?@,6- Ry dSR0Ph &riyel plkgxyogrbonyl, Ci alkyl,

phenyl, Cy.s alkylsulfonyl, Css cycloalkylaminocarbonyl, Ci. alkylamino-
15 carbonyl, carbamoyl, di (Cis alkyl)aminocarbonyl), -CH,-CHR*®-

-CH=CR*2., (in which R*? is hydrogen, halogen, nitro, amino, ciano,

benzoylamino, phenylsulfonyl, carbamoyl, hydroxycarbonyl, Ci.s alkoxy-
carbonyl, C;.;2 alkylaminocarbonyl, halogen substituted C;.s alkylamino-
carbonyl, C;.¢ alkanoylamino, C;.; alkylamino, di(Ci.¢ alkyl)aminocarbonyl,
20 di(Cy.6 alkyl)aminoC;.¢ alkylaminocarbonyl, hydroindenylaminocarbonyl, di-
phenylmethylaminocarbonyl, pyrrolidinocarbonyl, Ci alkoxy Ci.s alkyl
amino carbonyl, morpholinocarbonyl, piperazinocarbonyl, phenylC; galkyl-

aminocarbonyl, Ci3 cycloalkylaminocarbonyl, hydroxycarbonylC;.alkyl-

aminocarbonyl, Csg cycloalkylC; galkylaminocarbony!, hydroxyCi.¢-
25 alkylaminocarbonyl, carboxyethylaminocarbonyl, methylsulfonylamino-
carbonyl)

or a salt thereof,

30 5. The compound as claimed in claim 1 selected from the group consisting of

the following compounds:



pi peridinyl)-3-pyridinyl]nmethyl car bamat e;

2- am no- 6-[ 2- (hexyl oxy) - 6- hydr oxyphenyl ] -4-(4-pi peridinyl)nicotinonitrile;
and 5 7-[wo 0gyghopr opyl net hoxy) - 6- hydr oxyphenyl ] - N- et hyl - Bepxpo1oroféd-

pi peridinyl)-1, 4-di hydropyrido[ 2, 3-d] pyri m di ne-3(2H) - carboxam de or a
salt thereof. 10 6. A nedi canent conpr-i29ing the conpound or a salt thereof
as clainmed in claim 1 as an active ingredient. 7. A nedical conposition
conprising the conpound or a salt thereof as clained in claim1 together

ith i Cal | X C N : 8. AIlxB
\IiV: nasgnfe Io;]hlrrglrte 6’35‘?{8'%&% f%%3-§§%%@hﬂz_1§-8%9gﬁ-?ﬁf epgg?%-as cl)a(ti med in

claim1l as an acﬁ][\y,e,l]d,mf@mioﬁe;t. 9. An anti-inflammtory agent conprising
t he conpound or a salt thereof as_ 20 claimed_in clai as. an actjve

i ngredi ent. 10. ?’r?@liaﬂ'tq'Di'ﬁ"??Wﬂﬁ?‘é(ﬁ'ér}Wd’é@éfﬁhe"é(H'%(%‘P%?g]d%’ﬁl)&caﬁﬁﬁ@}ﬂ%er ein

said agent is usgd .10 A€ D h§eas a.gdlgﬁ .4.he group
consi sting of as %In%ﬁ;qg éaqzﬁg;rdé&g éﬁhﬁéﬁﬁp& %ng:) %&giﬁ%er }I;ﬁlgoé‘{;n%ﬁl%l%’s;
conjungtivitis; pgenminedt@ydfoxyRbthel)4eBigipaidihylpehsuidiiyisss systenic | upus
eryt hemat osus; psoriasis; diabrotic colitis; systemc inflanmtory

response syndr onfbengyREy)rherddsi s; pol ynyositis; dermatonyositis (DM ;

Pol yaritis nodoa o E VA 4 [Ssue gl SRasge ]@Et]é_ 1 Sjoegren's
syndrone; and goa%ﬁ%%&?’g&? %m%"ﬁﬁ%%é@r%?ﬁ%ﬁ%%ﬁ%ﬂ’@% ?eHconpound or
a salt thereof apyflsRIBed][1,8lbxetiai2ronk; as an active agent. WO 02/24679

PCT/ EPO1/ 10405 - 275 12. An agent tq _treat ischem a conprising the
conmpound or a saVt(2thYéF@@Phwl)'gK%PWéﬁdmﬁl)@b"amimaE,séﬁpg%b’ﬂd@‘ Yeht. 5 13.
An antli - t unor aggﬂé, conprising the conpound or a salt thereof as clainmed in
claim 9 as an actl Ve agent.

2-amino-6-[2-(cyclobutylmethoxy)-6-hydroxyphenyl]-4-(3-

piperidinyDnicotinonitrile;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl]-3-
propoxyphenol;

15 7-(2-hydroxy-6-propoxyphenyl)-5-(3-piperidinyl)-1 ,4-dihjfdro-2H-
pyrido[2,3-d][1,3]oxazin-2-one;
ethyl 7-(2-hydroxy-6-propoxyphenyl)-2-oxo-5-(3-piperidinyl)-1,2,3,4-
tetrahydro-1,8-naphthyridine-3-carboxylate;
7-(2-hydroxy-6-propoxyphenyl)-5-(3-piperidinyl)-3,4-dihydro-1,8-

20 naphthyridin-2(1H)-one;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl]-3-
(cyclopropylmethoxy)phenol;
2-[6-amino-5-(hydroxymethyl)-4-(4-piperidinyl)-2-pyridinyl]-3-
(cyclopropylmethoxy)phenol;

25 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-dihydro-
1,8-naphthyridin-2(1H)-one;
ethyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-
1,2,3,4-tetrahydro-1,8-naphthyridine-3-carboxylate;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(4-piperidinyl)-1,4-dihydro-

30 2H-pyrido[2,3-d][1,3]oxazin-2-one;
6'-amino-5'-(hydroxymethyl)-4'-(3-piperidinyl)-2,2'-bipyridin-3-ol;
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7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(4-piperidinyl)-3,4-dihydro-
1,8-naphthyridin-2(1H)-one;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-3-fluoro-5-(3-piperidinyl)-1,8-
naphthyridin-2(1H)-one;
7-(2-hydroxy-6-propoxyphenyl)-5-(4-piperidinyl)-1,4-dihydro-2H-
pyrido[2,3-d][1,3]oxazin-2-one;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-1,4-dihydro-
2H-pyrido[2,3-d][1,3]oxazin-2-one;
3-(cyclopropylmethoxy)-2-[5-(3-piperidinyl)-1,4-dihydro-2H-pyrido[2,3-
d}[1,3]oxazin-7-yl]phenol;
2-[6-amino-5-(hydroxymethyl)-4-(3-piperidinyl)-2-pyridinyl]}-3-
(neopentyloxy)phenol;
2-[6'-amino-5'-(hydroxymethyl)-1,2,5,6-tetrahydro-3,4'-bipyridin-2'-
yl]phenol;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-1,8-
naphthyridin-2(1H)-one;
N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)-3-pyridinylJmethyl} acetamide;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,2-
dihydro-1,8-naphthyridine-3-carboxamide;
3-acetyl-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-
dihydropyrido[2,3-d]pyrimidin-2(1H)-one;
2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(4-
piperidinyDnicotinonitrile;
2-amino-4-[(2-aminoethyl)amino]-6-[2-(cyclopropylmethoxy)-6-
hydroxyphenyl]nicotinonitrile;
N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl}-4-(3-
piperidinyl)-3-pyridinyljmethyl}-N'-propylurea;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-5-(3-piperidinyl)-3,4-
dihydropyrido[2,3-d]pyrimidin-2(1H)-one;

Use
f or
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ethyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)-3-pyridinylJmethylcarbamate;

2-amino-6- {2-hydroxy-6-[(4-methylpentyl)oxy]phenyl}-4-(4-
piperidinyDnicotinonitrile;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-ox0-5-(3-piperidinyl)-
1,2,3,4-tetrahydro-1,8-naphthyridine-3-carboxamide;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N-isopropyl-2-oxo-5-(3-
piperidinyl)-1,2-dihydro-1,8-naphthyridine-3-carboxamide;

ethyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-
1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;
N-{[2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)-3-pyridinyljmethyl}urea;
2-amino-6-(2-hydroxy-6-propoxyphenyl)-4-(4-piperidinyl)nicotinonitrile;
N-cyclohexyl-7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;
2-amino-6-[2-(cyclobutylmethoxy)-6-hydroxyphenyl]-4-(4-
piperidinyl)nicotinonitrile;
7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N,N-dimethyl-2-oxo-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;
2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(1-methyl-3-
piperidinyl)nicotinonitrile;
7-[2~(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-piperidinyl)-1,4-
dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide;

isopropyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)-3-pyridinyllmethylcarbamate;

isopropyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-0xo0-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;

isobutyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxylate;
neopentyl 7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-2-oxo-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d)pyrimidine-3(2H)-carboxylate;
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neopentyl [2-amino-6-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-4-(3-
piperidinyl)-3-pyridinylJmethylcarbamate;
2-amino-6-[2-(hexyloxy)-6-hydroxyphenyl]-4-(4-piperidinyl)nicotinonitrile;
and

7-[2-(cyclopropylmethoxy)-6-hydroxyphenyl]-N-ethyl-2-0x0-5-(3-
piperidinyl)-1,4-dihydropyrido[2,3-d]pyrimidine-3(2H)-carboxamide

or a salt thereof,

A medicament comprising the compound or a salt thereof as claimed in claim

1 as an active ingredient.

A medical composition comprising the compound or a salt thereof as claimed

in claim 1 together with one or more pharmaceutically acceptable excipients.

A IkB kinase P inhibitor comprising the compound or a salt thereof as

claimed in claim 1 as an active ingredient.

An anti-inflammatory agent comprising the compound or a salt thereof as

claimed in claim 1 as an active ingredient.

The anti-inflammatory agent as claimed in claim 9, wherein said agent is used
to treat or prevent a disease selected from the group consisting of asthma;
allergic rhinitis; atopic dermatitis; hives; conjunctivitis; vernal catarrh;
chronic arthrorheumatism; systemic lupus erythematosus; psoriasis; diabrotic
colitis; systemic inflammatory response syndrome (SIRS); sepsis;
polymyositis; dermatomyositis (DM); Polyaritis nodoa (PN); mixed

connective tissue disease (MCTD); Sjoegren's syndrome; and gout.

An immunosuppressant comprising the compound or a salt thereof as claimed

in claim 1 as an active agent.
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An agent to treat ischemia comprising the compound or a salt thereof as

claimed in claim 1 as an active agent.

An anti-tumor agent comprising the compound or a salt thereof as claimed in

claim 1 as an active agent.

Method for treating diseases by administering to a subject in need thereof an

effective amount of a compound according to claim 1.

Use of a compound according to claim 1 for the preparation of a medicament

for the treatment of asthma.



