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NEW PYRIDIN-2-ONE COMPOUNDS USEFUL AS INHIBITORS
OF THROMBIN

Field of the Invention

This invention relates to novel pharmaceutically useful compounds, in
particular compounds that are, and/or compounds that are metabolised to
compounds which are, competitive inhibitors of trypsin-like serine
proteases, especially thrombin, their use as medicaments, pharmaceutical
compositions containing them and synthetic routes to their production.

Background

Blood coagulation is the key process involved in both haemostasis (i.c. the
prevention of blood loss from a damaged vessel) and thrombosis (i.e. the
formation of a bloc;d clot in a blood vessel, sometimes leading to vessel
obstruction).

Coagulation is the result of 2 complex series of enzymatic reactions. One of
the ultimate steps in this series of reactions is the conversion of the
proenzyme prothrombin to the active enzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates
platelets, leading to platelet aggregation, converts fibrinogen into fibrin
monomexs, which polymerise spontaneously into fibrin polymers, and
activates factor XIII, which in turn crosslinks the polymers to form
insoluble fibrin. Furthermore, thrombin activates factor V, factor VIII and
FXI leading to a “positive feedback” generation of thrombin from
prothrombin.
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By inhibiting the aggregation of platelets and the formation end crosslinking
of fibrin, effective inhibitors of thrombin would be
aatithrombotic activity. In addition, antithrombatic activity would be
expected to be enhanced by effective inhibition of the positive feedback
mechanism. Indeed, the convincing antithrombotic effects of 2 thrombin
inhibitor in man has recently been described by S. Schulman &7 al. in N,
Engl. J. Med. 349, 1713-172] (2003).

Prior Art

The early development of low molecular weight inhibitors of thrombin has
been described by Claesson in Blood Coagul Fibrinol 5, 411 (1994).

Blombick et al. (in J. Clin. Lab. Invest. 24, suppl. 107, 59 (1969)) reported
thrombin inhibitors based on the amino acid sequence situated around the
cleavage site for the fibrinogen Aa chain. Of the amino acid sequences
discussed, these authors suggested the tripeptide sequence Phe-Val-Arg

| (P9-P2-P1, hereinafter referred to as the P3-P2-P1 sequence) would be the

most cffective inhibitor.

Thrombin inhibitors based on peptidyl derivatives, having cyclic or acyclic
basic groups at the P1-position (e.g. groups containing amino, amidino or
guanidino functions), are disclosed in, for example, Intemational Patent
Application numbers WO 93/11152, WO 93/18060, WO 94/29336, WO
95/23609, WO 95/35309, WO 96/03374, WO 96/25426, WO 96/31504,
WO 96/32110, WO 97/02284, WO 957/23499, WO 97/46577, WO
97/49404, WO 98/06740, WO 98/57932, WO 99/29664, WO 00/35869,
WO 00/42059, WO 01/87879, WO 02/14270, WO 02/44145 and WO
03/018551, European Patent Application numbers 185 390, 468 231, 526
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877, 542 525, 550 046 and 641 779, 648 780, 669 317 and US Patent
pumber 4,346,078,

Inhibitors of serine proteases (e.g. thrombin) based on electrophilic ketones
in the Pl-position are also known, such as the compounds disclosed in
European Patent Application numbers 195 212, 362 002, 364 344 and 530
167.

Iohibitors of trypsin-like serine proteases based on C-terminal boronic acid
derivatives of arginine (and isothiouronium analogues thereof) are known
from European Patent Application mumber 293 881.

Achira] thrombin inhibitors having, at the P2-position of the molecule, a
phenyl group, and a cyclic or acyclic basic group at the P3-position, are
disclosed in International Patent Application numbers WO 94/20467, WO
96/06832, WO 96/06849, WO 97/11693, WO 97/24135, WO 98/01422 and
WO 01/68605, as well as in Bioorg. Med. Chem. Lett. 7, 1283 (1997).

International Patent Application numbers WO 99/26920.and WO 01/79155
disclose thrombin inhibitors having groups at the P2-position based,
respectively, upon 2-aminophenols and 1,4-benzoquinones. Similar,
phenol-based compounds are also disclosed in International Patent
Application numbers WO 01/68605 and WO 02/28825.

Further known inhibitors of thrombin and other trypsin-like serine proteases
are based (at the P2-paosition of the molecule) on the 3-amino-2-pyridone
structural unit. For example, compounds based upon 3-amino-2-pyridone,
3-amino-2-pyrazinone, 5-amino-6-pyrimidone, S5-amino-2,6-pyrimidione
and 5-amino-1,3,4-triazin-6-one are disclosed in International Patent
Application numbers WO 96/18644, WO 97/01338, WO 97/30708, WO




10

13

r

o,

/ -
WO 2005/075424 /SE2008000124

4

*

98/16547, WO 99/26926, WO 00/73302, WO 00/75134, WO 01/38323,WO
01/04117, WO 01770229, WO 01/79262, WO 02/057225, WO 02/064140
and WO 03/20224, US patent numbers 5,668,289 and 5,792,779, as well as
in Bioorg. Med. Chem. Lezt. 8, 817 (1998) and J. Med. Chem. 41, 4466
(1998).

Thrombin inhibitors based upon 2-oxo-3-amino-substituted saturated
azaheterocycles arc disclosed in International Patent Application number
WO 95/35313. More recently, thrombin inhibitors have been disclosed that
are based upon 4-amino-3-morpholinone (see J Med Chem. 46, 1165

(2003)).

None of the above-mentioned documents disclose or suggest compounds
based (at the P2-position) om the l-amino-2-pyridone or 1-amino-2-
piperidone structural unit.

Moreover, there remains a need for effective inhibitors of trypsin-like serine
proteases, such as thrombin. There is also a need for compounds that have a

favourable pharmacokinetic profile. Such compounds would be expected to
be useful es anticoagulants and thercfore in the therapeutic treatment of

Disclosure of the Inveation

According to the invention there is provided a compound of formula I

"
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R? rRY R®
?%G/L
E |
?,NH
R
wherein

the dashed line is absent or represents a bond;

A represents C(0), S(O)2. C(0)O (in which latter group the O moiety is
attached to R'), C(O)NH, S(O);NH (in which latter two groups the NH
moiety is attached to R') or C,.¢ alkylene;

R’ represents

(a) Cy.10 alkyl, Cy40 alkenyl, C;.10 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
CN, C;jo cycloalkyl (optionally substituited by one or more
substituents selected from halo, OH, =0, C,.; alkyl, C,¢ alkoxy and
ayl)) OR% S(O)LR®, SORNR“)RY), NER*“)S(O),RY,
NER*SR®), B'-C(0)-B*-RY, aryl and Het'),

(b) Cs.19 cycloalkyl or Cq.jo cycloalkenyl, which latter two groups are

" optionally substituted by one or mare substituents selected from halo,

=0, CN, Cy. alky], C;10 cycloalkyl (optionally substituted by one or
more substituents selected from halo, OH, =0, C). alkyl, C,.5 alkoxy
and aryl), OR™, S(O)R®, S(ORNR“R'), NER')S(O}RY,
NRS)(R'™), B3.C(0)-B*-R*, aryl and Het?,

(c) axyl, or

(d) Het’;

R* to R¥ independently represent, at each occurrence,

¢
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@ H,

(b) Cy.10 alkyl, Cz.10 alkentyl, C, 49 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
OH, Cy alkoxy, aryl and Het"),

(c) Cs.10 cycloalkyl, C4q cycloalkenyl (which latter two groups are
optionally substituted by one or morxe substituents selected from halo,
OH, =0, Cy4 alkyl, C, alkoxy, ary1 and Het’),

(d) aryl or

() Het®,

provided that R® does not represent Hwhenn is 1 or 2;

the group -D-E-
(2) when the dashed line represents 2 bond, represents -CR*=C(R™)-,
or
(b) when the dashed line is absent, represents -CR*YR®)-CR™R™)-;
R™ and R® independently represent H, halo, OH, C, alkyl, (CH2)o4O{C13
alkyl) (which latter two groups are optionally substituted by one OH group
ar one or more F atoms), .
R®, R®, R™ and R™ independently represent H, F ar methyl;
or R* and R® together represent C; 4 n-alicylene;
or one of R® and R®, together with one of R™ and R™, represents C #-
alkylene;

R? represents

(@ H

(b) halo;

(c) Cy5 alkyl, Cy¢ alkenyl, Co alkynyl, Cy¢ alkoxy (which latter four
groups are optionally substituted by ome or more substituents
selected from halo, OH, CN, C, alkoxy, C(0)OH, C(0)O-C,.4 alkyl
and OC(0O)-C,4 alkyl) or
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(d) together with R*, R? represents C, 5 n-alkylene, T'<(C, » n-alkylene)
or (Ci r-alkylene)}-T!, which latter three groups are opticnally
substituted by halo, or
(¢) together with R* and R*®, R? represents T2-[C(H)=], wherein T is
5 bonded to the C-atom to which the group R? is attached;

R™ and R™ independently represent H, F or methyl (which latter group is
optionally substituted by one or more F atoms), or
(=) together with R%, R* represents C,.5 n-alkylene, T'<(Cy.» n-alkylene) or
10 (Ci.2 n-slkylene)-T', which latter three groups are optionally substituted
by halo, or
(b) together with R?, R and R™ represent T*-[C(E=], wherein T2 is
bonded to the C-atom to which the group R? is attached:;
T' and T2 independently represent O, 8, N(H) or N(C1 alkyl);
15
G represents
(a) -C(OXNR™)-[CH(C(O)R")}o1-Co3 alkylene<(Q")y-,
(b) -C(OINR™)-C; 5 alkenylene~(Q"),-, .
(c) '

(@)
£\
JJ'I\[M(R"‘)c akylenel—Q* Q2
o LA .
(d)

O~

8
AL i

R’ represents H or a 5- to 0-membered aromatic heterocyclic group

compﬁsingmeortwoﬂqgsmdoonmining.uhemmm(s),oncmlfuror
25 oxygen atom and/or one or more nitrogen atoms, which heterocyclic group
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isopﬁonaﬂysubsﬁnltedbyonéo:morembsdmentsselectedﬁomhalomd
Ci¢ alkyl;
Q' represents O, NR'™, [N(H)]0.C(0)-Cy alkylene, C(O)NHNHC(O), or
N=CR'®)-;

s arepresentsOorl;

Q* represents
/ / /
del ek
Q™ represents
N N\
et B N |
10
L represents
(a) Cos alkylene-R",
(b) Cy.; alkylene-CH=CH-C, alkylene-R",
(€) Coz alkylens-C=C-Co 5 alkylene-R®,
15 (d)
Rﬂl
(e)
(c )0-1
- R=

R‘Hb

wherein the dashed line represents an optional double bond, or
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1
R11

®

Ar represents phenyl or naphthyl,

Het represents a 5- to 10-membered heterocyclic group comprising one or
two rings and containing, as heteroatom(s), one sulfur or oxygen atom
and/or one or more nitrogen atoms; '

R'!* represents H or one or more substituents selected from halo, OH, CN,
Cy-s alkyl, C, 4 alkoxy (which latter two groups are optionally substituted by
one or more substituents selected from halo, OH, Cy alkoxy, C(O)OR'™
and C(ON(R'*)R'™) and S(0)oaR';

R'™® and R"® independently represent H or one or more substituents
selected from halo, OH, CN, C,.¢ alkyl, C,.5 alkoxy (which latter two groups
are optionally substituted by one or more substituents selected from halo,
OH, Cy4 alkoxy, C(O)OR' and C(O)NR'™)R'**), 8(0)e2R"™, =0, =NH,
=NOH and =N-CN;

R'* to R™® independently represent H, Cy4 alkyl or Cs.; cycloalkyl (which
Iatter two groups are optionally substituted by one OH or N(R'*)R'¥ group
or by one ar more halo atoms);

R™ represents, independently at each occurrence, Ci5 alkyl optionally
substituted by one OH or N(R'*)R'¥ group or by one or more halo atoms;
R'* and R represent, independently at each occurrence, H or C,4 alkyl
optionelly substituted by one or more halo atoms;
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R* to R? independently represent
()
/R‘Ik
—i—(Q’);—IId )\T /R'u
H H ,
(®)
_R™
J i
- @%” N
H »
©
14
+CM alkylene—N »
(d)
/R‘ﬂG
e
®
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®

J\ /R“'

)
H

(g) Het"

or R? to R? may also represent H;

Q' represents O, N(R'*®), S(0),, S(0);NH, C(O) or -CH=N-;

Q" represents O, 8 or CHy;

arepresents 0 or 1;

Het" represents a 5- or 6-membered heterocyclic group containing one to
four heteroatoms selected from oxygen, pitrogen and/or sulfur, which
heteracyclic group may be substituted by one or more substituents selected
from halo, =0, C,s alkyl and C;.¢ alkoxy (which latter two groups are
optionally substituted by one or more halo atoms);

R to R independently represent

() H,

(®) CN,

(c) NH,,

(@ OR" or

(¢) C(O)OR';

R" represents

(e) H,

(b) Cy.10 alkyl, Cy.j0 alkenyl, Cy50 alkynyl,

(c) C3.10 cycloalkyl, Cqyo cycloalkenyl, which lafter two groups are
optionally substituted by one or more substituents selected from halo
and C, 4 alkyl, or

(d) C,.3 alkyl, which latter group is optionally interrupted by oxygen and
is substituted by aryl or -O-aryl;
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R'® represents "

(a) Ci.10 alkyl, Cy. 0 alkenyl, Cs.jo alkynyl, which latter three groups are
optionally interrupted by one or more oxygen atoms, or

() Ca.10 cycloalkyl, Cyyo cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo
and C,.¢ alkyl, or

() C1-» alkyl, which latter group is optionally interrupted by oxygen and
is substituted by aryl or -O-aryl;

R™ to R*, R'™ to R'® and R to R'“¥ independently represent
(a)Hor
(b) C14 alkyl (which latter group is optionally substituted by one or more
substituents selected from halo and OH),
or R and R independently represent C(O)O-C, alky! (the alkyl part of
which latter group is optionally substituted by aryl and/or ane or more halo
atoms), '
ar R™ represents
(a) Ci alkyl substituted by Cs.; cycloalkyl or aryl,
(b) Cs9 cycloalkyl,
(c) C(O)O-C;.5 alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one ar more halo atoms),
(d) C(0)Cy. alkyl,
(¢) CCON(H)-C,s alkyl (the alkyl part of which latter group is
optionaily substituted by aryl and/or one or more halo atoms) or
(f) 8(0)r-Cy-s alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one or more halo atoms),
or R™ and R'“ together represent C; ¢ n-alkylene optionally interrupted by
O, 8, N(H) or N(C,4 alkyl) and/or substituted by one or more C,4 alkyl
groups;
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each aryl independently represents a Cg ;9 carbocyclic aromatic group,
which group may comprise either one or two rings and may be substituted
by one or more substituents selected from
() halo,
(b) CN,
(c) Ci-10 alkyl, C;.10 alkenyl, Cy.10 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
OH, C,4 alkoxy, C(O)OH, C(0)O-C, alkyl, phenyl (which latter
group is optionally substituted by halo) and Het'),
(d) Ca19 cycloalkyl, Cq19 cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents seiected from halo,
OH, =0, C,¢ akyl, C,¢ alkoxy, phenyl (which latter group is
optionally substituted by halo) and Het®),
(¢) OR™,
© SOHR™,
(&) SCORNRR™),
(&) NR™)S(O)R™,
® NR"™OR™),
() B*C(O)B*R",
(k) phenyl (which latter group is optionally substituted by halo),
() Het’ and
(m) SIR™RFHR™);

R'™to R'" independently represent, at each occurrence,
(9)H,
(b) C1.10 alkyl, Ca.10 alkenyl, C;.10 alkynyl (which latter three groups are
opticnally substituted by one or more substituents selected from halo,
OH, C,. alkoxy, phenyl (which latter group is optionally substituted
by halo) and Het'®),
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(¢) Csq0 cycloalkyl, Cyyo cycloalkenyl (which latter two groups are

optionally substituted by one or more substituents selected from halo,
OH, =0, C4 alkyl, C,s alkoxy, phenyl (which latter group is
optionally substituted by balo) and Het'"),
(d) phenyl (which latter group is optionally substituted by halo) or
(c) Het",
provided that R'™ does not represent H when pis 1 or 2;

Het' to Het'? independently represent 4- to 14-membered heterocyclic
groups oonimnmg one or more heteroatoms selected from oxygen, nitrogen
and/or sulfur, which heterocyclic groups may comprise one, two or three
rings and may be substituted by one or more substituents selected from
(8) halo,
() CN,
(€) Cy.po alkyl, Cy.y9 alkenyl, C;. alkynyl (which latter four groups are
optionally substituted by one or mare substituents selected from halo,
OH, C, alkoxy, C(O)OH, C(0)O-C; alky), pheny! (which latter
group is optionally substituted by halo) and Het'),
(d) Cyyo cycloalkyl, Cyj9 cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, C;; alkyl, C,¢ alkoxy, phenyl (which latter group is
optionally substituted by halo) and Het"),
() =0,
(D OR™,
(@) S(O)R™™,
(M) SO)NR'*HR '™,
@ NR™)S(O:R"
@ NR™MER'™),
(k) B’-C(0)-B*-R ",
(1) phenyl (which latter group is optionally substituted by halo),

[/
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(m) Het® and
(n) SIR*™ R ™®R™);

R'™ to R independently represent, at each occurrence,
(®) H,
() C1.10 alkyl, C,.;0 alkenyl, C,.19 alkynyl (which latter three groups are
optionally substituted by one or mare substituents selected from halo,
OH, C,.s alkoxy, phenyl (which latter group is optionally substituted
by halo) and Het"),
(c) C310 cycloglkyl, Cyjp cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, C,4 tlkyl, C,s alkoxy, phenyl (which latter group is
optionally substituted by balo) and Het"),
(d) phenyl (which latter group is optionally substituted by halo) or
() Het',
provided that R'® does not represent H when q is 1 or 2;

Het* to Het” independently represent 5- or 6-membered heterocyclic groups
ciontaining one to four heteroatoms selected from oxygen, nitrogen and/ar
sulfor, which heterocyclic groups may be substitted by one or more
substituents selected from halo, =O and C, 4 alkyl;

B! to B* independently represent a direct bond, O, S or NH;
n, p and q independently represent 0, 1 or 2;

R™ R'® R'™ R¥™ R*® and R* independently represent C, alkyl or
phenyl (which latter group is optionally substituted by halo or C,.4 alkyl);
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unless otherwise specified ‘

() alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkylene and
alkenylene groups, as well as the alkyl part of alkoxy groups, may be
substituted by one or more halo etoms, and

(i) eycloalkyl and cycloalkenyl groups may comprise one or two rings
and may additionally be ring-fused to one or two phenyl groups;

or & pharmaceutically-acceptable derivative thereof,

which compoumds are referred to hereinafter as “the compounds of the
invention”. :

The term  “pharmaceutically-acceptable  derivatives”  includes
pharmaceutically-acceptable salts (e.g. acid addition salts).

For the avoidance of doubt, the definitions of the terms aryl, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, alkylene, alkenylene and alkoxy groups
provided above apply, unless otherwise stated, at each usage of such terms
herein.

The term “halo”, when used herein, includes fluoro, chlaro, bromo and iodo.

Heterocyclic (Het, Het' to Het'?, Het* to Het' and Het®) groups may be fully
saturated, partly unsaturated, wholly aromatic or partly aromatic in
character. Values of heterocyclic (Het, Het! to Het'?, Het" to Het! end Het")
groups that may be mentioned include 1-azabicyclo[2.2.2]octanyl,
benzimidazolyl, benzo[clisoxazolidinyl, benzisoxazolyl, benzodioxamyl,
benzodioxepanyl,  benzodioxolyl,  benzofuranyl,  benzofurazanyl,
benzomorpholinyl, 2,1,3-benzoxadiazolyl, benzoxazolidinyl, benzoxazolyl,
benzopyrazolyl, benzo[e]pyrimidine, 2,1,3-benzothiadiazolyl, benzo-
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thiazolyl, benzothienyl, benzotriazolyl, chromanyl, chromenyl, cinnolinyl,
2,3-dihydrobenzimidazoly!, 2,3-dihydrobenzo[b]furanyl, 1,3-dihydrobenzo-
[c]furanyl, 1,3-dihydro-2,1-benzisoxazolyl 2,3-dihydropyrrolo[2,3-5)-
pyridinyl, dioxanyl, furanyl, hexahydropyrimidinyl, hydantoinyl,
imidazolyl, imidazo[l1,2-a]lpyridinyl, imidazo{2,3-b]thiazolyl, indolyl,
isoquinolimyl, isoxazolidinyl, isoxazolyl, maleimido, morpholinyl,
naphtho[1,2-5]furanyl, oxadiazolyl, 1,2- or 13-oxazinanyl, oxazolyl,
phthalazinyl, piperazinyl, piperidinyl, purinyl, pyranyl, pyrezinyl, pyrazolyl,
pyridinyl, pyridonyl, pyrimidinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolinyl,
pyrrolof2,3-b]pyridinyl, pyrrolo[5,1-b]pyridinyl, pyrrolo[2,3-clpyridinyl,
pymrolyl, quinazolinyl, quinolinyl, suifolanyl, 3-sulfolenyi, 4,5,6,7-tetra-
hydrobenzimidazolyl, 4,5,6,7-tetrahydrobenzopyrazolyl, 5,6,7,8-tetrahydro-
benzo[e]pyrimidine, tetrahydrofuranyl, tetrahydropyranyl, 3,4,5,6-tetra-
hydropyridinyi, 1,2,3 4-tetrahydropyrimidinyl, 3,4,5,6-tetrahydro-
pyrimidinyl, thiadiazolyl, thiazolidinyl, thiszolyl, thienyl, thieno[5,1-c]-
pyridinyl, thiochromanyl, triazolyl, 1,3,4-triazolo[2,3-5pyrimidinyl,
xanthenyl and the like.

Values of Het that may be mentioned include 1-azabicyclo[2.2.2]octanyl,

benzimidazolyl, benzo[clisoxazolidinyl, benzisoxazolyl, benzo[b]furanyl,
benzopyrazolyl, benzo[elpyrimidine, benzothiazolyl, benzo[b]thienyl,
benzotriazolyl, 2-oxo0-2,3-dihydrobenzimidazolyl, 1,3-dihydro-2,1-benz-
isoxazolyl,  2,3-dihydropyrrolo[2,3-b]pyridinyl, furamyl, 2-imino-
hexahydropyrimidinyl, imidazolyl, imidazo[l,2-g]pyridinyl, indolyl],
isoquinolinyl, isoxazolidinyl, isoxazolyl, 1,24-oxadiazolyl, 1,3,4-
oxadiazolyl, 1,2-oxazinanyl, 2-imino-1,3-oxazinanyl, piperazinyl,
piperidinyl, 2-oxo-piperidinyl, pyrazinyl, pyridinyl, pyrimidinyl, 2-imino-
pyrrolidinyl, 3-pyrrolinyl, pyrrolo[2,3-b]pyridinyl, pyrrolo[5,1-blpyridinyl,
pyrrolo[2,3-c]pyridinyl, pymolyl, quinolinyl, 4,5,6,7-tetrahydrobenz-
imidazolyl, 4,5,6,7-tetrahydrobenzopyrazolyl, 5,6,7,8-tetrahydrobenzo[e]-
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pyrimidine, 3,4,5,6-tetrehydro-pyridinyl, 3,4¢5,6-tetrahydropyrimidiny],
2-imino-thiazolidinyl, thiazolyl, thiemyl and [5,1-c]pyridinyl

Values of Het' that may be mentioned include benzodioxoly),

benzo[b]furanyl, 2,3-dihydrobenzo[b]furanyl, pyridinyl, pyrimidinyl and
thienyl

Values of Het® that may be mentioned include benzodioxanyl
benzo[b]dioxepanyl, benzodioxolyl, benzomorpholinyl, 2,1,3-benzoxa-
diazolyl, 2-oxo-benzoxazolidinyl, benzopyrazolyl, 2,1,3-benzothiadiazolyl,
benzo[blthienyl, 2-oxo-chromenyl, 2,3-dihydrobenzo[b}furanyl, 1-0xo-1,3-
dihydrobenzo[clfuranyl, firanyl, imidazolyl, imidazo{2, 3-b]thiazolyl,
isoquinolinyl, isoxazolyl, naphthofl,2-b}furanyl, pyrazinyl, pyrazolyl,
pyridinyl, pyridonyl, pymolyl, quinolinyl, sulfolanyl, 3-sulfolenyl, 2,4-
dioxo-1,2,3,4-tetrahydropyrimidinyl, thiazolyl, thienyl, 1,3,4-triazolo[2,3-
blpyrimidiny] and xanthenyL.

Values of Het’ that may be mentioned include morpholinyl, 1,3,4-
oxadiazolyl, oxazolyl and pyrazolyl.

Values of Het' that may be mentioned include isoxazolyl, oxazolyl and
thiazolylL

Values of Het® that may be mentioned include isoxazolyl, morpholinyl,
oxazolyl, pyridinyl, thienyl and triazolyl (e.g. 1,3,4-triazolyl).

Values of Het* that may be mentioned include dihydrooxadiazolyl (e.g. 4,5-
dihydro~1,2,4-oxadiazol-3-yl), oxadiazolyl (e.g. 1,2,4-oxadiazol-3-yl),
tetrazolyl (e.g. triazol-1-yl) and triazolyl (e.g. 1,2,4-triazol-1-yl).
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Substituents on heterocyclic (Het, Het' to Het'?, Het* to Het' and
groups may, where appropriate, be located on any atom in the ring system
including a heteroatom. The point of attachment of heterocyclic (Het, Het'
to Het?, Het" to Het’ and Het") groups may be viz any atom in the ring
system including (where appropriate) a heteroatom, or an atom on any fused
carbocyclic ring that may be present as part of the ring system.

For the avoidance of doubt, cycloalkyl end cycloalkenyl groups may be
monocyclic ar, where the number of C-atoms atlows, be bi- or tri-cyclic
(aithough monocyclic cycloalky! and cycloalkeny! are preferred). Further,
when a cycloalkyl or cycloalkenyl group is fused to two phenyl groups, the
phenyl groups may also be fused to each other (to form a fused tricyclic ring

_ system).

Compounds of formula I may exhibit tautomerism. All teutomeric forms
and mixtures thereof are included within the scope of the invention.

Compounds of formula I may also contain one or more asymmetric carbon
atoms and may therefore exhibit optical and/or diasterecisomerism.
Diastereoisomers may be separated using conventional techniques, e.g.
chromatography or fractional crystallisation. The various stereoisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventioneal, e.g. fractional crystallisation or HPLC,
techniques. Alternatively the desired optical isomers may be made by
reaction of the appropriate optically active starting materials under
conditions which will not cause racemisetion or epimerisation, or by
derivatisation, for example with a homochiral acid followed by separation
of the diastercomeric esters by conventional means (e.g. HPLC,
chromatography over silica). All stereoisomers are included within the
scope of the invention.

PCT/SE2005/000124
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Abbreviations are listed at the end of this specification. The wavy lines on
the bonds in structural fragments signify the bond positions of those
fragments.

Compounds of formula I that may be mentioned include those in which:

(1) R™ represents H, halo, OH, C;4 alkyl (which latter group is optionally
substituted by C,.; alkoxy) or C,4 alkoxy;

(2)R™, R®, R®, R™ and R” independently represent H, F or methyl;

(3) R? represents
(a) H,

(b) halo;

(¢) Cis alkyl, C;5 alkenyl, C;.¢ alkynyl, C;¢ alkoxy (which latter four
groups sre optionally substitnted by ome or more substituents
selected from halo, OH, CN, C,.4 alkoxy, C(O)OH, C(0)O-C,., alkyl
and OC(0)-C4 aikyl) or

(d) together with R*, R? represents Cp; m-alkylene or O-(Ciy »-
alkylene), which latter two groups are optionally substitirted by halo
and wherein the O-atom of the latter group is bonded to the C-atom
to which the group R? is attached;

(4) R* and R® independently represent H, F or methyl, or R*, together with
R?, represents C;.5 n-alkylene or O-(C,.; n-alkylene), which latter two
groups are optionally substituted by halo and wherein the O-atom of the
latter group is bonded to the C-atom to which the group R? is attached;

(5) RY* represents H ar one or mare substituents selected from halo, OH,
CN, Ci alkyl and C, alkoxy (which latter two groups arc optionally
substituted by one or more substituents selected from halo, OH, C;4
alkoxy, C(OYOR'** and C{O)NR™)R'*);

(6)R'™ and R independently represent H or one or more substituents
selected from halo, OH, CN, C,.4 alkyl, C;s alkoxy (which latter two
groups are optionally substituted by one or more substituents selected
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o
from halo, OH, C,4 alkoxy, C(O)OR!** smnd C{ONR)R!®), =0,
=NH, =NOH and =N-CN;

(NR'™ to R' independently represent H, Cy4 alkyl or Cy.7 cycloalkyl
(which latter two groups are optionally substituted by one or more halo
atoms);

(8) R" to R? independently represent

(®

1%
_R

e

—i—(o“).——lil
H

(®)

©

@
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){[krir’ R*
H ¥
®
N— -
H3  H3
() '
W, Ak
orR"toR‘mayalsorep'esth.

Other compounds of formula I that may be mentioned include those in

which:

(a) Hor

R™ to R®, R'™ to R!® and R to R'S independently represent

(b) C14 alkyl (which latter group is optionally substituted by one or more

substituents selected from balo and OH),

or R represents

(a) Ci4 alkyl substituted by C; y cycloalky! or aryi,

(b) Cs.; cycloalkyl,

(c) C(0)0-C,¢ alkyl (the alkyl part of which latter group is optionally

substituted by aryl and/or one or more halo atoms),
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(d) C(0)C,.¢ alkyl,
() C(O)N(H)-C,5s alkyl (the alkyl part of which Iatter group is
optionally substituted by aryl and/or one or more halo atoms) or
(f) S(O)~C1 alkyl (the alkyl part of which latter group is optionally
5 substituted by aryl and/or one or more halo atoms),
ar R' and R'" together represent C3 4 n-alkylene optionally interrupted
by O, S, N(H) or N(C,4 alkyl) and/or substituted by one ar more C,,

alkyl groups.

10 Compounds of formula I may alternatively be represented as compounds of
formulae Ia and Ib,

. R? R® R® = R? R® R®
R et Fz""A ot
R?a "
R* N e N0
] I
R' R’
la b

wherein R', R?, R* R®, R* R® R® R® R™ R™ A, Gand L are as
hereinbefore defined.

1S
In this respect, the skilled person will understand that the preferences given
below in respect of compounds of formnla I apply equally (where
appropriate) to compounds of formulac Ia and Ib (either together or

separately).

Preferred values of G include:
(8) -C(ON(R)-Cy; alkylene-;
() -C(ONR™)-CH(C(O)R)-Cy., alkylene-;
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(c) -C(O)NR™)-C,; alkylene-Q';
(@) -C(O)NR™)-C,; alkenylene-;
()

i[N(Ru)Coa —— )
; and

®

+<\N"\(CH,)“—§— |

When G represents -C(O)N(R™)-Cy.5 alkylene-Q'-, preferred values of L
include:

(8)
; Rb
R11a .
@®)
(Cl)o4
. Re
R11b ;md
)

“
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‘When G represents -C(O)N(R™)-C; 5 alkenylene-,

)JL[N(R")CM alkylenel‘;.—{j_\o’ﬁ!-

O

~N
—H |
\N/k(CHz)u_i’_

preferred values of L include:

5 (a)
g( ; ) R®
11a

R . and

10 Compounds of formula I that are preferred include those in which:
(1) A represents C(0), S(O):, C(O)NH (in which latter group the NE
moiety is attached to R!) or C;4 alkylene;
(2) R'represents
(8) Cyalkyl, Cy¢ alkenyl, C; ¢ alkynyl (which latter three groups
15 are optionally substituted by one or more gubstituents selected
from halo, CN, C; cycloalky! (optionally substituted by one
or more substituents selected from halo, OH, =0, C;; alkyl,
Ci¢ alkoxy and eryl), OR*, SR®, S(0),R® S(O)NE)R*,
NEDS(O)RY, NR®HR™), C(O)RY, OC(O)RY, C(O)ORY,
20 N(H)C(O)R%, C(O)N(H)R¥, ary! and Het"),
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(b) Csq cycloalkyl or Cyy cycloalkenyl, which latter two groups
are optionally fused to one or two phenyl groups and are
optionally substituted by one or more substituents selected
from halo, =0, C)s akyl, Cis cycloalkyl (optionally
substituted by one or more substituents selected from haio,
Ci4 alkyl, Ci4 alkoxy and phenyl), OR*, SR*®, S(O):R®,
S(OLNGEDRY, N@E)S(ORRY, NER*)R®), OC(O)RY,
C(O)ORY, N(H)C(O)RY, C(O)NEDRY, ary] and Het?,

(© aryl, or ’

(d Het

R* to R¥ independently represent, at each occurrence,
® H§H,

(b)  Cigalkyl, Cag alkenyl, Cy6 alkynyl (which latter three groups
are optionally siubstituted by one or more substituents selected
from halo, OH, C, alkoxy, aryl and Het*),

(¢) Caugcycloalkyl, Cig cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected
from halo, =O and C,, alkyl),

(d oarylor

() Het,

provided that R® does not represent H whenn is 1 or 2;

R* represents H, F, methyl or methoxy;

R® represents H;

R* and R® both represent H, both represent methyl or both represent

F;

R” and R” both represent H;

R? represents H, halo, C;4 alkoxy or C;.4 alkyl (which latter group is

optionally substituted by one or more substituents selected from halo

(e.g. F), OH or methoxy);

R™* and R*® independently represent H or F;

PCT/SE2008/000124 \}
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(10) the group G-L takes any of the following definitions

(a)
()
(c)
(d
()

®

®

C(O)N(R™)-Cy¢ alkylene-R",
C(O)N(R™)-CH(C(O)R®)-Co.s alkylene-R",
C(O)N(R®)-Cg 5 alkylene-CH=CH-Cy ; alkylene-R®,
C(O)N(R™)-Cy.3 alkylene-C=C-Cy; alkylene-R",

Ly, e
RII

R

Rﬂ

OI

Xﬁ\N Coa akylem—@—Rb
o

R‘l L

xﬁ\',-cu m_d-_@.R»-
8a

R
xi J

?/

R® R® R''®
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@ (c 1)0-1'
N—C, ; alkyiene —E j—R“
IIR" e

R1 ib

Xﬁ\ I (Ot
Coo alkybne‘Eﬁf

¥
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X&E..Ic" alkylene Ql? R

Xﬁ\l;l—-c“ alkylene—Q2 /H-et\ R
a

R

()

()

R‘ [
®

ermm“)cM dkwenelcrq‘/'_\ Q= @ R

11c
R

wherein Q" represents O, NR'™ or [N(H)]e1C(0)-Co.; alicylens;

R’ represents a 5- to 10-membered aromatic heterocyclic group
camprising one or two rings and containing, as heteroatom(s), one
sulfur or oxygen stom and/or one to three nitrogen atoms, which
heterocyclic group is optionally substituted by one or more
substituents selected from halo and Cy.4 alkyl;

Het represents a 5- or 6-membered monocyclic, or a 8-, 9- or 10-
membered bicyclic heterocyclic group containing, as heteroatom(s),
one sulfur or oxygen atom and/or one to four nitrogen atoms;

R'"* represents H or one to three substituents selected from halo, OH,
CN, Ci4 alkyl and C,4 alkoxy (which latter two groups are
optionally substituted by one or more substitnents selected from OH,
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(16)
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halo, C(O)OR™ and C(OYN(RZ)R'? (e.g. one or more substituents
selected from the latter three groups));
R'"® represents H or one to three substituents selected from halo, OH,
C, alkyl, C,4 alkaxy and =O;
R'™ represents H or one to three substituents sclected from halo, OH,
CN, C,4 alkyl, C;4 alkoxy (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH and
C; alkoxy), =0, =NH, =NOH and =N-CN;
R to R'™ independently represent H, C;4 alkyl (optionally
substitated by ane N(R'*)R'* group) or Cs4 cycloalkyl (e.g- H, Cy4
alkyl or Cy¢ cycloalkyI);
R" represents
(a)

R13I

N/
g
+(Q°).“'“T 'i'/
H H
(b)

()
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. N/Rﬂc
l
.
or
(e)
0
+ N/U\N/Rm
Vo
5 (i18) R"represents
(@ K
®
/Rﬂl
'1 14a
+(®;—TJ\T/R
H H
(c)
/Rﬂh
—i—(Q‘) /l\N /R'u
. I
10 H »
(@
14e
~+¢,, alkylena—N:R
R'Md
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32

AN o AN

(®

®)

{©)

14c

/
—+Coy alkylene—h{Rm

(@ R°may also represent H;
Q’ represents O, S(0),, S(0):NH, C(O) or -CH=N-;

or
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(23)

(24)

(25)

(26)

@7n

28)

5-_

33
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Q* represents O or S;

RY represents H, C).¢ alkyl, Cs.¢ alkenyl (which latter two groups are

optionally interrupted by an oxygen atom), Cas cycloalkyl or C,a

alkyl (which latter group is substituted by aryl);

R'6 represents C, 4 alkyl, Cs s alkenyl, C; ¢ cycloalkyl or C, 5 alkyl

substituted by aryl;

R™ to R* represent H or methyl;

R™ to R'™ independently represent H ar Cy alkyl (which latter

group is optionally substituted by OH or one or more halo atoms);

R'* represents C,; alkyl, C(0)0-C, 5 alkyl (the alkyl part of which

latter group is optionally substituted by pheayl) or H (eg. H or

Ciz alkyD);

R'® to R'*® independently represents H or Cy.; alkyl (which latter

group is optionally substituted by one or more halo atoms, but is

prefershly unsubstituted), or R'* represents C.s cycloalkyl or -

C(0)O-C,.4 alkyl (the alkyl part of which latter group is optionally

substitited by phenyl) ar R!* and R'* together represent Co g n-

alkylene opticnally interrupted by O;

each aryl independently represents phenyl ornnphthyl each of which

groups may be substitted by one or more substituents selected from

(8  halo,

® CN

() Cigalkyl, Coq alkenyl, C,y alkynyl (which latter three groups
are optionally substituted by one or more substituents selected
from halo, OH, C,,; alkoxy, (O)OH, C(0)O-C;.; alky! and
phenyl),

(d) Css cycloalkyl optionally substituted by one or more
substituents selected from halo, =0 and C;., alkyl,

(& OR™,

® SR'™S0)R™,

PCT/SE1005/000124
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(8) S(O)RNER'™,

() NEDSOR'™,

@ NER',

@ COR™, COYR'", OCOR7, C(ONER",
NH)COR™, NE)C(O)OR'7,

(k) phenyl (which latter group is optionally substituted by one or
more helo atoms),

() Hef and

(29)

(30) -

(m) Si(CHy)y;

R'™ to R'™ independently represent, at each occurrence,

® §

(b) C;4 alkyl optionally substituted by one or more substituents
selected from halo, OH, C;. alkoxy, phenyl (which latter
group is optionally substituted by one or more halo atoms)
and Het" (e.g. one or more substituents selected from halo,
OH, C).; alkoxy and phenyl (which latter group is optionally
substituted by one or more halo atoms)),

(c) Ci¢ cycloalkyl optionally substituied by one or more
substituents sclected from halo, =O and C,., alkyl,

(d) phenyl optionally substituted by one or more halo atoms or

(&) Het?

provided that R'™ does not represent H;

Het' to Het? independently represent 5~ to 13-membered

heterocyclic groups conteining one to four heteroatoms selected from

oxygen, nitrogen and/or sulfur, which heterocyclic groups may
comprise one, two or three rings and may be substituted by one or
more substituents selected from

(8) halo,

®) CN,

2 -
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(¢) Cisalkyl, Coy alkenyl, C;4 alkynyl (which latter three groups
are optionally substituted by one or more substituents selected
from halo, OH and C, ; alkoxy),

(d Css cycloalkyl optionally substitited by one or more
substituents selected from halo, =O and C,; alkyl,

() =0,

® OR™,

@ SR,

() S(O)NGE)R™,

@ NE)S(OLRY,

G) NEDR™,

@ CORY™, COJR, CONER', NECOR™,
N(H)C(O)OR™,

() phenyl (which latter group is optionally substituted by halo)
and

(m) Het’,

R'™ to R™ independently represent, at each occurrence,

.(@ H,

(b) C,4 alkyl optionally substituted by one or more substituents
selected from halo, OH, C;.; alkoxy and _phenyl,

.(c) Css cycloalkyl optionaily subsiituted by ome or more

substituents selected from halo, =0 and C; alky],
(d) phenyl optionally substituted by halo or
() Het,
provided that R™® does not represent H;
Het" to Het independently represent 5- or 6-membered heterocyclic
groups containing, as heteroatoms, one oxygen or sulfur atom and/or
one to three nitrogen atoms, which heterocyclic groups may be
substitted by one or more substituents selected from halo and C; 4
alkyl;
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(33) alkyl, alkenyl, alkynyl, cycloalkyl, cyclodlkenyl, alkylene and
alkenylene groups, as well as the alkyl part of alkoxy groups, may be
substituted by one or more Cl ar, particularly, F atoms.

Also preferred are compounds of formula I in which R* and R® both take
the same definition (i.c. compounds in which R® and RS both represent H,
both represent F or both represent methyl, CH,F, CHF; or CF3).

When A represents C(0) or C(O)NH (in which latter group the NH moiety
is attached to R'), prefemred compounds of formula I also include those in
which R’ represents:
(8 Cisekkyl, Cyg alkenyl, C, 4 alkynyl, which latter three groups are
(i)  substituted by one substituent selected from Cyg cycloalkyl
(optionally substitited by one or more substituents selected
from halo, OH, =0, C; 2ikyl, C,; alkoxy and aryl), aryl and
Het', and
(i) optionally substituted by one or more further substituents
selected from halo, CN, C, cycloalkyl (opticnally substituted
by ane or more substituents selected from halo and C,, alkyl),
OR*, SR®, SORR®, SOENGEDR", NE)S(O:RY,
NR®®R®, OCOR", C(O)ORY, NHXCOR",
C(O)NCH)R®, aryl and Het";
(b) Cigcycloalkyl or Cyy cycloalkenyl, which latter two groups are
(i) fused to one or two phenyl groups and optionally substituted
by one or more substituents selected from halo, C;4 alkyl and
C(O)YORY, or
(ii) substituted by aryl and optionally further substituted by one or
more substituents selected from helo and C, alkyl;
(c) erylor
(d) Het,
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wherein R* to R*, R* to R* aryl and Het® are as defined above ar bel ow.

When A represents S(0),, preferred compounds of formula I also include

those in which R! represents:

(&) Ciakkyl or Cz3 alkenyl, which latter two groups are substituted by
aryl and are optionally further substituted by one or more halo atoms;

(b) Ci¢alkyl optionally substituted by one or more substituents selected
from halo, OR* and S(O).R*;

(c) Cs¢ monocydic cycloalkyl optionally substituted by one or more
substituenis selected from halo and C,4 alkyl;

(d) Cegs bicyclic cycloalkyl optionally substinted by one or more
substituents selected fram halo, =0 and C;¢ alkyl;

(© oaylor

(d) Het,

wherein R* and R*® are as defined above ar below.

When A represents C;4 alkylene, preferred compounds of formula I also
include those in which R represents:
(8) Cy ulkyl or Cy4 alkenyl, which latter two groups are optionally
substituted by one or more substituents selected from halo and OH;
(b) C34 cycloalkyl or Coy (e.g. Csg) cycloalkenyl, which lattex two
groups are optionally substituted by one to four substitueats selected
from halo, =O, OH, C alkyl, O-C,_ alkyl (which latter two groups
arc optionally substituted by one or more halo (e.g. F) atoms) and
aryl, or, perticularly,
(c) aryl (e.g. naphthyl or, particularly, phenyl), or
(d) Het’,
(e.g. any one of the groups listed in (b) to (d) above).
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Compounds of formula I that are more preferred include those in which the
group G-L takes any of the preferred definitions provided at (10Xg), (c), (d),
() (), (), (@), (k), (1), (m), (o) and (p) above.

More preferred compounds of formula I particularly include compounds in

which:

1)

@)

(3)

®

(b)

(c)
(d)

A represents C(0), S(O);. C(O)NH (in which latter group the NH
moiety is attached to R') or C,5 alkylene;
R! represents

Cy5 alkyl, C,4 alkeny] (which latter two groups are optionally
substituted by one or more substituents selected from halo,
Cs.s bicyclic cycloalkyl, Cs¢ monocyclic cycloalkyl (which
latter two groups are optionally substituted by one or more
substituents selected from halo, =0, C,4 alkyl, C,., alkoxy
end phenyl (which latter’ group i{s optionally substituted by
one or more substituents sclected from halo, C,., alkyl and
Ci4+ alkoxy)), OR™, SR®, S(ORR"®, C(ORY, OC(O)RY,
C(O)OR", aryl and Het'),

Csg cycloalkyl or Coq (2.8 Ces) cycloalkenyl, which latter

two groups arc optionally fused to one or two phenyl groups
and are optionally substituted by one or more substituents
selected from halo, =0, C,, alkyl, OR* C(O)OR" and
pheny] (which latter group is optionally substituted by one or
more substituents selected from halo, C;4 alkyl and Ci4
alkoxy),

aryl, or
Het’;

R to RY independently represent, at each occurrence,

(2)

H,

4]
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(b) C,.alkyl, C2,4 alkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo,

OH, C,4 alkoxy and phenyi),

(¢} Cqs cycloalkyl (which latter group is optionally substituted by
one or more substituents selected from halo and C, ; alkyl) or

(d) phenyl (which latter group is optionally substituted by one or
mare substituents selected from halo, C,4 alkyl and C,,

alkoxy)
provided that R® does not represent H;

R? represeats H, halo (such as ClI) or Cy.3 alky! (which latter group is

optionally substituted by F);

R* and R both represent H or both represent F;
R represents H;

R® and R® both represent H;

the group G-L takes any of the following definitions
()  C(O)N(H)-Cos alkylene-R",

() C(ON(H)-Co; alkylens-CH=CH-R",

(iiij) C(O)N(H)-C,.; alkylene-C=C-CH2-R",

(iv)
)j\ N—C, , alkylene R

|
H

R1 1a

kil?l—- Cos awhm—Q‘L@R‘
H 11a

)
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(vi)

)j\ N—C,; alkylene ij')&&"

H R‘Hb
(vii)
i llq"-— cD-G NMDB@R‘
H
. R‘l‘le
(viii)
)\ﬂ\lf C,; akenylene @ R*
H
R11e
(ix)
)j\lle— Cas alkynbe‘
H
R‘I‘lc
(x)

)j\ N—Cos alkylene —Q"® @ R°
H
11c

R
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@”IHCQR-

(xi)

(xii)

e o)

R'I‘le

SO

wherein Q'* is as defined above;
(9) Het represents a 5- or 6&~-membered monocyclic, an 8-membered
bicyclic, or a 9- or 10-membered ring-fused bicyclic heterocyclic
group containing, &s heteroatom(s), one sulfur or oxygen atom and/or
one to three nitrogen atoms, which heterocyclic group
() when 5- or 6-membered, is fully eromatic, fully saturated or
mono-tmsaturated,

(i) when 8-membered, is fully aromatic or, preferably, fully
saturated, or

(ii) when 9- or 10-membered, is fully aromatic or part-aromatic;

(10) R"" represents H or ane to three substituents selected from halo, OH,
CN, C;3 akyl and C;a alkoxy (which latter two groups are
optionally substituted by one or more substituents selected from OH,

(xii)
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halo, C(O)OR'®* and C(OINR'®R'* (e.g. one or more substituents
selected from the Iatter three groups));

(11) R represents one or two substituents selected from halo and Cy.5
alky! or, preferably, R''" represents H;

5 (12) R!'represents H or one to three substituents selected from halo, OH,
CN, Cy.3 alky! (which latter group is optionally substituted by one or
more Substituents selected from halo and OH), =0, =NH and
=N-CN;

(13) R'™ to R'™ independently represent H, C,; alkyl (optionally
10 substituted by one N(R'™>*)R™ group) or Cs.5 cycloalkyl (e.g. H, Cy.3
alkyl or C,.5 cycloalkyl);
(14) R and R' independently represent H or C,., alkyl;
(15) RY, R® and R™ represent R* as defined above, but preferably
independently represent

R 1%
R

)\ v —f-(s{:n\

15 ] r

" i H
! NN
~-ne7 R .
oo H H
wherein Q¥ represents O, C(O) or -CH=N- and a represents 0 or,
preferably, 1;
(16) Rt represents
20 @ H
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(17) R’ represents

13
/R

| +'|" /l\ )J\ + Co alkylene—l(:

(18) RdreprescntsH,

Rl R®
N'/ N~ 14c
—%—N/kN’H | y _H -f—c,,, alkylene—N
l I | H
H H , H or

(19) R"™ represents H, CN, NH; or OR";
(20) R represents H, NH,, OR" ar C(O)OR'®;
(21) R represents H or OH;
(22) RY represents H or C,.s alkyl;
(23) R represents C, ; alkyl substituted by ary;
(24) R™ represents H or C;; alkyl (which latter group is optionally
substituted by OH); -
(25) R'™ represents H, methyl, C(0)O-Cs4 alkyl or C(O)OCH;-phenyl
(e.g. methyl or, preferably, H);
(26) R™ to R'™ and R to RS independently represent methyl or,
preferably, H,
or R' represents
Cy.2 alkyl substituted by one to three halo (¢.g. F) atoms,
Cas cycloalkyl (c.g. cyclopentyl),
C(0)O-Cs4 alkyl or
C(O)OCH;-pheny] (e.g. one of the latter three groups),
or R™® and R'* together represent C, n-alkylene;
(27) R represents H or, preferably, methyl;
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(28) each aryl independently represents phenyl or naphthyl, each of which
groups may be substituted by one or more substituents selected from

()
(b)
©

(d)
(e)
®

®)

@
@

Y

M
(m)

F, Ci, Br,

CN,

C,.¢ alkyl, C,; alkenyl (which latter two groups are optionally
substituted by one or more substituents selected from F, Cl,
C(O)OH, C(O)OCH,; and phenyl),

C;.s cycloalkyl,

OR!™

8-Cy; akyl, 8(0)-C, alkyl (the alkyl parts of which latter
two groups are optionally substitited by one or more F
atoms),

S(O);NHz, 3(0);N(H)CH,,

N(H)S(0)2-Cy.2 alkyl (the alkyl part of which latter group is
optionally substituted by one ar more F atoms),

NH;, N(H)C,; alkyl,

CHO, C(0)-Cy4 alkyl (the alkyl part of which latter group is
optionally substituted by one or more F or Cl atoms),
C(OYOH, C(Q)0-C,y4 alkyl, C(OXNH,;, C(OIN(H)-C,4 slkyl,
NEDC(O)-C;.4 aikyl, N(H)C(0)O-C)4 alkyl,

phenyl (which latter group is optionally substituted by one to
four subatituents selected from F, Cl and Br),

Het’ and

Si(CHa);

(29) R'™ represents

(@
(b)

(c)

H,

Cys alkyl optionally substituted by phenyl or one or more
substituents selected from F, Cl and Het'® (e.g. one or more
substituents selected from F and Cl),

Cs.s cycloalkyl or
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(d) phenyl optiopally substiited by one to four substituents
selected from F, Cl and Br;

Het' represents a 5- to 10-membered heterocyclic group containing

on¢ to three heterostoms selected from oxygen, nitrogen and/or

sulfur, which heterocyclic groups may comprise one or two rings and

may be substituted by ope to three substituents selected from F, Cl,

Br, C14 alkyl, =0 and OH;

Het’ represents a 5- to 13-membered heterocyclic group containing

one to four beterostoms selected from oxygen, nitrogen and/or

sulfur, which heterocyclic groups may comprise one, two or three

rings and may be substituted by one to four substituents selected

from

(a) F,ClB;,

() C;. alkyl (which latter group is optionaily substituted by one
or more substituents selected from F, Cl and OH),

(¢) Cyscycloalkyl,

@ =0,

. (&) OH, O-Cy; elkyl (which latter group is optionally substituted

by one or more substituents selected from F and CJ),

B S(0)C;. alkyl (which latter group is optionally substituted
by one or more F atoms), S(O)-phenyl (the phemnyl part of
which latter group is optionally substituted by one to four
substituents selected from F, Cl, Br, methy! and methoxy),

()  S(O)NH,, S(O)N(H)-C,, alkyl,

(0  NEH)S(0)-C,., alkyl,

() NHy NH)-C,, alkyl,

G) C(O)Cy, alkyl, C(O)-phenyl (the phenyl part of which latter
group is optionally substituted by one to four substituents
selected from F, Cl, Br, methyl and methoxy), C(O)OH,

PCT/SE2005/000124

24
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-
C(0)0-C)4 alkyl, C(O)NH,, C(O)N(H)-C, 4 alkyl, N(H)C(O)-
C14 alkyl, NH)C(0)O-C 14 alkyl,

() phenyl (which latter group is optionally substituted by one to
four substituents selected from F, Cl and Br) and

(m) Het;

Het® represents a 5- or 6-membered monocyclic heterocyclic group

containing, as heteroatom(s), one sulfur or oxygen atom and/or one

to three nitrogen atoms, which heterocyclic group may be substituted

by one or more substituents selected from F, Cl, Br, C; alkkyl, =O

and OH;

Het'® represents a 5- or 6-membered monocyclic heterocyclic group

containing, as heteroatom(s), one sulfur or oxygen atom and/or one

to three nitrogen atoms, which heterocyclic group may be substituted

by one or more substituents selected from F, Cl, Br, C; alkyl and

C« alkoxy;

Het® represents a 5- or 6-membered heterocyclic gronp containing, as

beteroatom(s), one oxygen or sulfur atom (e.g. one oxygen atom)

and/or one to three (e.g. one or two) nitrogen atoms, which

heterocyclic group may be substituted by one or more substituents

selected from F, Cl, Br, Cy4 alkyl and C;., alkoxy (e.g. one or mare

substituents selected from F, CL, Br and methyl).

More preferred definitions of R*' include

., . 1
+E/I\If I+Q“_—E)\T/ +SJ\E/

~R H

H

PCT/SE2005/000124
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H o A i

» \ A
_H{H | —f—NH*R"‘ ,+z I

wherein R'" is as defined above, but preferably represents OH, CN or NH,
and Q*! and R are as defined above.

More preferred definitions of R and R™ include -N(E)R'®, wherein R
represents C,  alkyl or, preferably, H.

Compounds of formula I that arc more preferred still include those in which
the group G-L takes any of the following definitions.

1)
)j\lil—(CHz)_ R
H
Rﬂl

wherein aa represents 0, 1 or 2 (such es 2 or, particularly, 1);
R® is as hereinbefore defined, but particularly represents tetrazol-1-
yL H,

1%
/R 14e

){'ﬂ\ or  —}(CH)sN
NH, H

(e.g. one of the latter three groups),

wherein R'™ is as hereinbefore defined, but particularly represents
NH,; or, preferably, H;

R is as hereinbefore defined, but particularly represents C,., alkyl
optionally substituted by one to 3 F atoms (e.g. CH,CF;), H,
cyclopentyl or C(0)O-Cay alkyl (e.g. one of the latter three groups);

%
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R'* is as hereinbefore defined, but,

(i)  when R® represents H, R particularly represents onz to three
substituents selectsd from F, Ci, OH, methyl (which latter
group is optionally substituted by OH or, particularly,
CONR'™R™) and methoxy (which latter group is
substituted by C(O)N(H)R'?),

(@) when R® represents -C(=NR™)NH,, R'" particularly
represents one or two substituents selected from ¥ and OH or,
proferably, R'!* represents H,

(i) when R® represems -(CHa)os-N(H)R'®, R'* particularly
represents H or one or two substituents selected from F, Cl,
OH, methyl, methoxy and CFy (e.g. H or one or two
substituents selected from Cl, OH and methy! or, preferably, a
single Cl substituent).

Lo e |

wherein R® represents -C(=NR"“*)NH, ar, particularly, -N(H)R!*,
which groups are preferably attached in the 4-position relative to the
point of attachment of the CH, group;

R'™ and R' are as hereinbefore defined, but preferably represent H.

I?l—Z' @ R’

N

R11o

wherein Z' represeats -CH,C=C-, -CH=CH-, C(O)CH; or,
preferably, C(O) or {CHa)a-;,
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when Z' represents -CH;C=C-, -CH=CH-, Het represents a 5-

membered, aromatic heterocyclic group containing one or,

particularly, two nitrogen atoms;

when Z! represents C(O)CH;, Het represents a 6-membered, fully

saturated heterocyclic group containing one or, particularly, two

nitrogen atoms;

when Z! represents C(O), Het represents a 6-membered, aromatic

heterocyclic group containing two nitrogen atoms or, particularly,

one nitrogen atom,

when Z' represents <(CHp)y- Het represents a 5- or 6-membered

monocyclic or 9- or 10-membered ring-fused bicyclic beterocyclic

group containing, as heterostom(s)

(a) asulforatom, or

(b) & nitrogen atom and, optionally, one or two further
heteroatoms selected from nitrogen, oxygen and sulfur,

which heterocyclic group

(i) when 5- or 6-membered, is fully aromatic or fully saturated,

(ii) when 9- or 10-membered, is fully aromatic or part-aromatic;

ab represents 0 to 3, but preferably represents 1 or 2 or, when Het is

5-membered, also preferably represents 3; '

RY represents H, -C(=NR")NH; or -NE)R'*, but R? when Het is 5

or 10-membered, particularly represents -N(E)R'*;

R i3 as hereinbefore defined, but preferably represents H or

(D  when Het is 6-membered and aromatic (e.g. a pyridinyl
group), one or two substituents selected from F, Cl, methyl
and CH,OH,

(I) when Het is 6-membered and fully saturated, a methyl or a
=NH substituent;

R i3 as hereinbefore defined, but preferably represents H;

PCT/SE2005/060124

3
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R'“ is as hercinbefore defined, but preferably represents H or, when
Het is 6-membered, methyl.

0
Xu\l}l—cm alkylene—Q'™ @ R’

H
R'I1e
wherein Q'® represents O or NR'™,
R'™ represents H, methyl or -CH,CH,0H;

Het represents a 6-membered aor 10-membered, aromatic heterocyclic
group containing two nitrogen atoms or, preferably, one nitrogen
atom;

RY represents H or -NEDR';

R is as hereinbefore defined, but preferably represents H;

R!'® is as hereinbefore defined, but preferably represents H or, when
Het contains two nitrogen atoms, represents CL.

Ji[N(l-I)CH,LG—O /Het\ R®

e

Rl
wherein Q** represents N or CH;
ac represents 0 or 1, but, when Q* represents CH, preferably
represents 1,

Het represents a G6-membered, sromatic heterocyclic group
containing two nitrogen atoms or, preferably, one nitrogen atom (e.g.
a pyridinyl group, such as a pyridin-4-y] group);

R? end R!!° are as hereinbefore defined, but preferably represeat H;
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Xﬁ\:% t.HYN—R“'
H NH

©

wherein Z* and Z? independently represent H or F, but, Pl';ifﬂ'lbly, z2
and Z? both represent H ar both represent F;

5 Z* represents -(CH;),C(O)- or, preferably, -CH,C(O), -CH,O-,
~CH-C(H)=N- or -CE)=N-;
R'™ is as hereinbefore defined, but preferably represents H.

Particularly preferred compounds of the invention are compounds of

10 formmialc
R? Ra- b n }1
_(cﬂl),ﬂn'
5 - Ic
I;l o
_NH
A
,lf
wherein X represents CH or N;
when X' represents CH
(8 R*takes the same definitions as R® above, and
15 (b) R’ takes the same definitions as R''® above;
when X! represents N

(8) R*takes the same definitions as R® above, and
(b) R’ takes the same definitions as R''° above;
r represents 1 to 3; and
20 RYRLR™R® R! R''® R®, RYand A are as defined abave,
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™

which compounds are also referred to hereinafter as “the compounds of the
invention™.

Preferred compounds of fornmila Ic include those in which:
when X' represents CH, R* represents tetrazol-1-yl, H, (CEL);JN(EDR'*
(e-8. CHLNEDR'®) or

(e.g. any one of the latter three groups);

when X' represents N, R* represents H or -N(H)R';

when X' represents CH, R” represents H or one to three substituents
selected from halo, C;; alkyl, C;; alkoxy (which latter two groups are
optionally substitited by one or more F atoms), OH, CH,OH and
OCH,;C(O)N(HR?® (e.g. H or one to three halo atoms);

when X! represents N, RY represents H or ane to three substituents selected
from halo and C,.; alkyl; -

R™ represents H or, preferably, C,., alkyl optionally substituted by
N(CHzs), (e.g. ethy! or (CH,);.aN(CHa),, particularly (CHZ):N(CH;));

r represents 2 ar, particularly, 1.

Perticularly preferred compounds of formula Ic include those in which:
A represents C(0O), S(0),, C(O)NH (in which latter group the NH moiety is
attached to R') or Cy.3 (€.8. C1.2) alkylene (which latter group is optionally
substituted by one or more F atoms (e.g. is unsubstituted));
R’ represents
(®) C,a alkyl substituted by pheny! (which latter group is
optionally substituted by one or more substituents selected
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»
from halo, Cy4 alkyl and C;.4 alkoxy (which latter two groups

are optionally substituted by one or more F atoms)),
phenyl or naphthyl (which latter two groups are optionally
substitited by one or more substituents selected from CN,

balo, Cy4 ekyl, C;4 alkoxy (which latter two groups are
optionally substituted by one or more F atoms), O-phenyl,

O-CH,-Het'® and Het’ (e.g. one or more substituents selected

from halo, C,4 alkyl and C;4 alkoxy (which latter two groups
are optionally substituted by one or more F atoms)),

8 5- or G6-memberod monocyclic (preferably aromatic)
heterocyclic group containing, as heteroatom(s), an oxygen or
sulfur atom and/or ome to three nitrogen atoms, which

. heterocyclic group is optionally substituted by ons to four

@

()
@

substituents selected from F, Cl, Br, =0, OH, C,4 alkyl
(which latter group is optionsily substituted by one or more
halo atoms or by OH), Ci4 alkoxy, S(O)r-phenyl, C(O)-
phenyl, phenyl and Het® (e.g. one to four substituents selected
from F, Cl, Br, C, alkyl and C;4 alkoxy, such as one to four
substituents selected from F, Cl, Br and C, alkyl),

2 9- or 10-membered bicyclic (preferably part-aromatic)
heterocyclic group contasining one to three heteroatoms
selected from oxygen, nitrogen and/or sulfur (e.g. two oxygen
atoms), which heterocyclic group is optionally substituted by
one to four substituents selected from F, Cl, Br, C;4 alkyl end
Cy4 alkoxy,

Cy.5 alkyl, or

Ca cycloalkyl ar Csy cycloalkenyl, which latter two groups
are optionally substituted by one or more methyl groups

(c.8 R represents a group as defined at (&) to (c) above);

-

A
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Het’ represents a 5- or 6-membered monocyclic hetuocycli; group
containing, as heteroatom(s), one sulfur or oxygen atom and/or one or two
nitrogen atoms, which heterocyclic group may be substitated by one to three
substituents selected from F, Cl and methyl;

Het'? represents a 5- or 6-membered monocyclic, aromatic heterocyclic
group containing, as heteroatomy(s), one sulfur or oxygen atom and/or one or
two nitrogen atoms, whick heterocyclic group may be substituted by one to
three substituents selected from F, Cl, methyl and methoxy;

Het® represents a 5- or 6-membered monocyclic heterocyclic group
cantaining, as heteroatom(s), an oxygen or sulfur atom and/or or one or two
nitrogen atoms, which heterocyclic group is optionally substituted by one to
four substituents selected from F, Cl, Br, C;¢ alkyl and C, alkoxy;

R? represents H, methyl or halo (such as Cl);

R* end R* both represent H;

when X! represents CH and R* represents H, then R” represents one to three
substituents selected fram OH, methyl, CH,OH, OCH.C(O)NGR'® and
halo (particularly one to three halo atoms (e.g. one to three Cl atoms, such
as two, C] atoms attached in the 2- and 5-positions relative to the point of
attachment of the (CHy), group));

when X' represents CH and R* represents (CHp)NEDR'®, then RY
represents H or, preferably, ane or two substituents selected from halo, C;;
alkyl and C,.; alkoxy (which latter two groups are optionally substituted by
one or more F atoms) (and particulerly R represents one or two halo atoms
(e.g. one or two C! atoms, such as a C! atom attached in the 3-position
relative to the point of attachment of the (CH,), group));

when X' represents CH and R* represents tetrazol-1-yl, then RY represents
one or two halo (e.g. Cl atoms) or, preferably, H;

PCT/SE2005/000124
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when X' represents CH and R* represents

then RY represents one or two F atoms or, preferably, H;
when X' represents CH, the group

if present, is attached at the 3- ar, preferably, the 4-position relative to the
point of ettachment of the (CH,), group;

when X' represents CH, the group (CH,)1 oNCH)R'¥, if present, is attached
at the 5-position or, preferebly, the 6-position relative to the point of
attachment of the (CH,), group;

when X' represents CH, the tetrazol-1-yl group, if present, is attached at the
5- or, preferably, the 6-position relative to the point of attachment of the
(CH_);, group;

R'* represents OH, OCH; or, preferably, C(O)OCH;-phenyl or H;

when X! represents N and R* represents H, R’ represents H or, preferably,
one or two substituents selected from halo (e.g. F) and methyl;

when X! represents N and R* represents -N(H)R'*, R? represents H or one
or two methy] groups (e.g. H or methyl);

R!*° represents CH,CF;, H, cyclopentyl or C(0)O-C, alkyl (e.g. one of the
latter three groups, such as C(0)O-C, alkyl (e.g. C(O)O-tert-butyl) or,
preferably, H).

-

3z
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Compounds offormuhlclhntmmoreprefmedsﬁﬂincludet‘l.msein
which:
A represents C(0), C(O)NH (in which latter group the NH moiety is
attached to R') ar, particularly, S(O); or C.3 (e.8- C1.2) alkylene (which
latter group is optionally gem-disubstituted by two F atoms (e.g. is
unsubstituted));
R! represents
(a) C,2 alkyl substituted by phenyl (which latter group is
optionally substituted by one or more substituents selected
from F, Cl and Br), or
(b) phenyl (which latter group is optionally substituted by one or
more substituents selected from F, Cl, Br, CN, C,; alkyl,
Ci3 alkoxy (which latter group two groups are optionally
substituted by one or more F atoms (thus forming, for
example, C;.; alkyl, CF;, C,, alkoxy or OCF3)), O-phenyl,
O-CHy-Het" and Het’) (such as one ar more substituents
selected from F, Cl, Br, C,; alkyl (which latter group is
optionally substituted by one or mare F atoms (thus forming,
for example, C,.; alkyl or CF;)) and C,3 alkoxy (e.g. Ci;
alkoxy)), or
(c)  nephthyl (c.g. 1-naphthyl), or
(d pyridinyl (e.g. pyridin-2-yl or pyridin-3-yl) optionally
substituted by one or two substituents selected from F, CI,
(N-)oxo, OH, C,4 alkyl (such as methyl, which C,, alkyl
group is optionally substituted by one or more halo atoms or
by OH) or, particularly, C,4 alkoxy (e.g. fert-butoxy or
methoxy) or Het’, (such as pyridinyl (e.g. pyridin-3-yl)
optionally substituted by one or two substituents selected from
F, Cl, C,., alky! or, particularly, C,.; alkoxy),
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(¢)  pyridonyl (e.g. 2-pyridon-3-yl) optionally substituted by one
or two substituents sclected from F, Cl, and C,4 alkyl (e.g.
methyl);

()  pyrazinyl (e.g. pyrezin-2-yl) optionally substituted by one or
two substituents selected from F, Cl and methy];

() a 5-membered aromatic heterocyclic group contsining, as
heteroatom(s), an oxygen or sulfur stom and/or one to three
nitrogen atoms (c.g. imidazolyl, isoxazolyl, pyrazolyl,
pyrrolyl, thiazolyl, or thienyl), which heterocyclic group is
optionally substituted by one to four (c.g. one o three)
substituents selected from F, Cl, Ci,4 alkyl (e.g. methyl or
ethyl) Ci4 akoxy (cg methoxy), S(O)-phenyl,
C(O)-phenyl, phemyl, morpholinyl (e.g. morpholin-4-yl),
1,3,4-triazolyl (e.g. 1,3,4-triazol-1-yl), thienyl (e.g. 2-thienyl)
and pyridinyl (e.g. pyridin-2-yl),

(h) 2,3-dihydrobenzofuranyl, benzomorpholinyl, benzodioxanyl,
2,1,3-benzoxadiazolyl, or, particularly, benzodioxolyl or
quinolinyl, all of which groups are optionally substituted by
one or more (e.g. one to three) substituents selected from F,
Cl, C,; akkyl and C,; alkoxy,

(i  Ciaalkyl (e.g. isopropyl or tert-butyl), or

G) cyclopentyl, cyclohexyl or C; bicyclic cycloalkenyl (e.g.
bicyclo[2.2.1]beptene, which latter three groups are optionally
substituted by one to four methyl groups

(eg R! represents a group as defined at (a) to (d) or, particularly, (a)

to (c) above);

Het’ represents a 6-membered, saturated, monocyelic heterocyclic group
containing, as heteroatom(s), one oxygen atom and/or one or two nitrogen
stoms, which heterocyclic group may be substituted by one or two methyl
substituents;
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Het'® represents & 5-membered, monocyclic, aromatic heterocycli: group
containing, as heteroatom(s), one sulfur or oxygen atom and/or one or two
nitrogen atoms, which heterocyclic group may be substituted by one to three
substituents selected from Cl and methyl;

Het® represents a 6-membered, saturated, monocyclic heterocyclic group
containing, as heteroatom(s), one oxygen atom and/or one or two nitrogen
atoms, which heterocyclic group may be substituted by one or two methyl
substituents;

R? represents methyl;

X! represemts CH or N (e.g. CH);

when X! represents CH, R” represents

sttached at the 4-position relative to the point of attachment of the (CH,),
group, ar R* may also represent tetrazol-1-yl or, particulardly, CH;NEDR '
(which latter two groups are attached, for example, in the 6-position relative
to the point of attachment of the (CH;), group);

R” may alternatively represent H when X' represents CH and R represents
one to three substituents selected from OH, methyl, CH,OH,
OCH,C(O)NCH)R'® and halo;

R'™ represents C(O)OCH;-pheny] or, prefevsbly, H;

R'“ represents C(O)O-ferr-butyl or, particularly, H, ethyl, CH,CF; or
cyclopeatyl (e.g. H or cyclopentyl).
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Other preferred compounds of formula Ia include those in which:
A represents CH(CH,)CH, (in which latter group the CH(CH,) unit is
attached to R') or, particularly, CH,, (CH,), or CF,CH, (in which latter

group the CF, unit is attached to R);
R! represents

(8) isopropyl or fert-butyl,

(b) cyclopentyl, cyclohexyl or bicyclo[2.2.1]hept-5-ene,

(c) phenyl optionally substituted by one or two substituents
selected from halo (e.g. F or Cl), CN, methyl, CF,, methoxy,
OCF;, phenoxy, morpholin-4-yl or O-CH;~(2-chlorothiazol-5-
2

(d) imidazolyl optionally substituted by one to three substituents
selected from Cl, methyl and phenyl,

(¢) isoxazolyl (e.g. isoxazol-3-yl or isoxazol-4-yl) optionally
substituted by one or two substituents sclected from methyl, -
pbenyl and 2-thienyl,

(f)  thiszolyl (e.g. thiazol-5-yl) optionally substituted by one or-
two methyl groups, .

(g) thienyl (c.g. thien-2-yl) optionally subsgtitted by Cl or
pyridinyl (e.g. pyridin-2-yl),

(h) pyrazolyt (e.g. pyrazol-4-yl) optionally substituted by one to
three substituents selected from Cl, methyl, ethyl, phenyl and
morpholin-4-yl,

® pyrrolyl (e.g- pyrrol-2-yl or pyrrol-3-yl) optionally substituted
by one to three substituents sclected from methyl, S(O);-
phenyl, C(O)-phenyl and 1,3,4-triazol-1-yl,

G) pyrdinyl (eg pyridin2yl or pyridin-3-yl) optiomally

&)

substituted by OH, methoxy or morpholin-4-yl, and optionally
in the form of an N-oxide, .
pyridonyl (e.g. 2-pyridon-3-yl),

-
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()  pyrazinyl (e.g. pyrazin-2-yl), :
(m) benzodioxolyl (e.g. 5-benzodioxoly!) optionally substituted by
halo (e.g. C1),

(n) benzomorpholinyl (e.g. 7-benzomorpholinyl) optionally
5 substituted by methyl;

(©) 2,13-benzoxadiazolyl (e.g. 2,1,3-benzoxadiazol-5-yI),

(p) 2,3-dihydrobenzofuranyl (e.g. 2,3-dihydrobenzofuran-5-y1) or

(@ quinoliny! (e.g. 8-quinolinyl);

the group
1
+€ 3—!&"'
\

\ 4
10 R

represents
R’ H,
‘@ o *@
R™ L NH:.

R® represents H, F, Cl, OH, methyl or, particularly, tetrazol-1-yl,
OCH,C(O)N(E)R™ or CELNEDR';
15 R™ represents H, methyl, CF;, methoxy, F or, particulardy, Cl (for example:
(a) when R’ represents H or Cl, then R™ represents Cl;
(b) when R° represents OH or methyl, then R” represents F or,
particularly CI; and
. (c)when R° represents tetrazol-lyl, OCH,C(ONGEDR™ or
20 CHaN(HDR™ then R™ represents H, methyl, CFy, methoxy, F or,
most preferably, C1);
R represents H or, perticularly, methyl.
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In one embodiment of compounds of formmla Ic that are more prefetred
still, R* represents

attached at the 4-position relative to the point of attachment of the (CHy),
5 group.

Particularly preferred compounds of the invention are also compounds of
formulae Id and Ie

13
(5 o
e
n-"(CH,)'—‘O\'f hll/R y
H H
o
A,.NH
&
Rh u (CH z)u ) _Rﬂi
~CH;—~ N
I (CH)~C  N-R'® g
e "
]
10 R’
wherein s represents 2 to 4;
t represents 1 to 3,

v and v independently represent 0 to 2, the sum of u and v being 1 or 2; and
R', R%, R* R®,RP%, R'™, R'* and R™ are as defined above,
1
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which compounds are also referred to hereinafter as “the compounds of the
invention”.

Preferred compounds of formula Id include those in which:
8 represents 3 or, particularly, 2;
R"* and R both represent H.

Preferred compounds of formula Ie include those in which:
t represents 2 or, particularly, 1;

u and v both represent 1;

RY® and R both represent H.

For the avoidance of doubt, the preferred definitions of groups given above
in relation to compounds of formnla Ic, Id and Ie are also, where relevant,
preferred definitions of the equivalent groups in compounds of formula I.

Prefecred compounds of the invention include the compounds of the Examples
disclosed hereinafter.

Preparation

Compounds of formule I (including compounds of formula Ic, Id and Ie)
ey be made in accordance with techniques well known to those skilled in
the art, for example as described hereinafter.

According to a further aspect of the invention there is provided a process for
the preperation of a compound of formula I, which comprises:

(8) far compounds of formula I in which the group G represents
M  CONR™MCH(C(O)R)]g1-Co.y alkylene(Q),-,
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(@ C(ONR™)-C,, alkenylene-(Q"),-,
(iliy C(O)NR™)-C,.; alkynylene-(QY),-,
@iv)

XE\N(R"‘)CM alkylane—qr\a"—i-

s W)
XE@Q'-L!- |

wherein Q* represents N or NHCH,
coupling of & compound of formula II,

R'R% R®
LY
E\I o 0 il

A-NH

A
10 wherein the dashed line, R}, R% R*, R®, A, D and E are as hereinbefore
defined, with a compound of formula ITI,
H-G“-L 1]
wherein L is as hereinbefore defined and G* represents
@  -NR™)-ICH(C(O)R)]o.1-Cos alkylene-(Q")y,
1s # NR™)-C,3 alkenylene-(Q'),-,
() -NR™):C;s alkynylene(Q"),-,
()

+NR™C, lkylene—C\“_r:j\o’!’-{-
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wherein Q* represents N ar NHCH and R™, R®™, R¥, R®, Q!,
Q™ end a are as hereinbefare defined,

5 for example in the presence of a coupling agent (e.g. oxalyl chloride in
DMF, EDC, DCC, HBTU, HATU, PyBOP or TBTU), an appropriate base
(e.g. pyridine, DMAP, ‘TEA, 24,6~collidine or DIPEA) and a suitable
organic solvent (e.g. dichloromethane, acetonitrile, EtOAc or DMF),

10 (b) for compounds of formula I in which G represents

O~
%NJL(% +

and L represents L', which latter group represents L as hereinbefore
defined, except that it does not represent C, alkylene-R", cyclisation of a
compound of formula IV,

IS
wherein the dashed line, R, R2, R* R®, A, D, E and L" are as hersinbefore

defined, for example at elevated temperature (e.g. 60°C to reflux) in the

presence of a suitable solvent (e.g. pyridine, toluene, 1,4-dioxane or THF)

and optionally in the presence of a suitable catalyst (e.g. (»-Bu),NF, which
20 may particularly be employed when the reaction solvent is THF);
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(c) for compounds of formula I in which R", R®, R°® or RY represents
~-C(=NH)NH;, -C(=NNH;)NH; or -C(=NOH)NH,, reaction of a compound
of formula V,

R’r% r®

wherein L® represents L as hereinbefore defined, except that R®, R®, R® or R?
(as eppropriate) is replaced by & cyano or -C(=NH)O-C,4 aikyl group, and
the dashed line, R', R”, R*, R™, A, D, E end G are 88 hercinbefore defined,
with a suitable source of ammonia, hydrazine or hydroxylamine (e.g.
ammonia gas, ammonium acctate, hydrazine, hydrazine monohydro-
chloride, hydroxylamine or hydroxylamine hydrochloride) under conditions
known to those skilled in the art (e.g. conditions such as those described in
Tetrahedron Lett. 40, 7067 (1999)), for example from ambient (e.g. 15 to
25°C) to elevated temperature (e.g. 60°C to refiux) in the presence of a
suitable solvent (e.g. ethenol);

(d) for compounds of formuls I in which R'*, R'™ ar R™ represents H,
deprotection of a carresponding compound of fornmla I in which R, R'®
or R™ (as appropriate) represents C(0)O-CH,aryl (e.8. C(0)O-benzyl), for
example under conditions known to those skilled in the art (such as
hydrogensation in the presence of an appropriste catalyst (e.g. Pt/C or,
particularly, Pd/C), a suitable solvent (e.g. an alcahol such as ethanol or,
partioularly, methanol) and, optionally, an acid (e.g. HCI));

(¢) for compounds of formula I in which R'* represents H, deprotection of a
corresponding compound of formula I in which R'* represents
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C(O)O-C alkyl (c.g. C(O)O-tert-butyl), for example under conditions
known to those skilled in the art (e.g. acid or base hydrolysis, such as, for
deprotection of compounds in which R' represents C(Q)O-ters-butyl,
reaction with HC] gas in the presence of a suitable solvent (e.g. an alcohol
such ag ethanol or, particularly, methamol) , or reaction with trifluoroacetic
acid at sub-ambient temperature (¢.g. 0 to 4°C), optionally in the presence
of a suitable solvent such as DCM);

(f) reaction of a cou;:pomd of formnia VI,
R R™

NH,

wherein the dashed line, R%, R*® R®, A, D, E, G and L are as hereinbefore
defined, with a compound of formula VII,
R'-A-Lg! vI

whercin Lg' ropresents a suitable leaving group (e.g. halo,

trifleoromethanesuifonate or OH) and R' and A are as hereinbefore defined,
for example under conditions known to those skilled in the art (such as at
sub-ambient temperature (e.g. 0°C) in the presence of an appropriate base
(e.g. KaCO; or pyridine) and a suitable solvent (e.g. DCM));

(g) for compounds of formula I in which A represents C(O)NH, reaction of
a compound of formula VI, as hereinbefore defined, with a compound of
formula VIII,

RI-N=C=0 7
wherein R' is as hereinbefore defined, for example uader conditions known
to those skilled in the art (such as at ambient temperanxe (e.g. 15 to 25°C)
in the presence of a suitable solvent (e.g. DCM));

PCT/SE2005/000124
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(h) for compounds of formmla I in which A represents C,s alkylene,
reaction of a compound of formula VI, as hereinbefore defined, with a
compound of formula IX,
R'-Cy s alkylene-CHO X
5 wherein R’ is as hereinbefore defined, for example under conditions known
to those skilled in the art (such as at reflux in the presence of a suitable
solvent (e.g. ethanol), followed by reduction in the presence of a reducing
agent (e.g. NaBH;CN), for example under conditions known to those skilled
in the art (e.g. at ambient temperature (such es 15 to 25°C) in the presence
10 of a suitable solvent (such as ethanol); or

(i) for compounds of formula I in which R%, R®, R® or R? represents

-C(=NCN)NH,, reaction of & corresponding compound of formula I in

which R®, R®, R® or R% respectively, represents -C(=NH)NH, with
15 cysnogen bromide, for example under conditions known to those skilled in

the art (c.g. in the presence of a suitable base (such =8 an alksli metal

alkoxide like sodium ethaxide) and an appropriate solvent (such as 2 lowes
... alky! alcohol like ethanol).

20 Compounds of formula IT may be prepared by hydrolysis of a compound of
formula X,

wherein the dashed line, R!, R?, R*, R®, A, D md E are as hereinbefore
defined, for example under conditions known to those sicilled in the art (e.g.
25 by basic hydrolysis in the presence of an alkali metal hy droxide (e.g. LiOH
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or, particularly, NaOH) and a suitable solvent (e.g. water, THF, methanol or
a mixture thereof)).

Compounds of formula IV may be prepared by the coupling of 8 compound
of formula II, a5 hereinbefore defined, with 2 compound of formula XT,

HO-N
D—(CH,)-L" Xl
HN

wherein L* is as hereinbefore defined, for example under canditions well
know to those skilled in the art (c.g. those described in WO 01/79262, such
as at ambient temperature (e.g. 15 to 25°C) in the presence of a coupling
agent (¢.g. EDC) and a suitable solvent (e.g. DMF)).

As the skilled person will appreciate, in some mstances, compounds of

formula V are identical to certain compounds of formula I (e.g. compounds

in which R®, R® ar R? represents H and R, R' or R'™, respectively,
represents CN). In this respect, compounds of formuila V may be prepared
by analogy with the procedures described herein for the preparstion of
compounds of formula I. Vet

Compounds of formula VI may be prepared by reduction of a compound of
formula XTI,

R g™

wherein the dashed line, R% R* R¥, D, E, G and L are as hereinbefore
defined, for example under conditions that are well known to those skilled
in the art (such as by reaction with zinc metal (e.g. zinc powder or iron

PCT/SE2005000124
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metal powder) in the presence of an appropriste scid (e.g. acetic acid or
hydrochloric acid) and optionally in the presence of a suitable solvent (e.g.
methanol)).

Compounds of formuia VI may alternatively be prepared by reaction of a
compound of farmula XII1,

R R4 R®

Xt

wherein the dashed line, R* R* R®, D, E, G and L are a3 hereinbefore
defined, with O<(diphenylphosphinyl)hydroxylamine, for example under
conditions known to those skilled in the art (c.g. st ambient temperature
(such as 15 to 25°C) in the presence of an appropriate base (such as
C3,C0;) and a suitsble solvent (such as DMF)).

Compounds of formula IX may be prepared by oxidation of an slcahol of
formula XTIV,

R!-Cy alkylene-CH,0H b 1\Y
wherein R’ is as hereinbefore defined, for example under conditions known
to those skilled in the art, such as reaction with PCC, cxaly! chlaride and
DMSO (Swem axidation) or, particularly, Dess-Martin periodinane in the
presence of a suitable solvent (such as DCM).

Compounds of formuls X may be prepared by reaction of & compound of
formula XV,
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wherein the dashed line, R?, R* R™, D and E are as hereinbefore defined,
with & compound of formula VII, VIII or IX as hereinbefore defined, for
example under conditions known to those skilled in the art (e.g. conditions
described at process steps (f), (g) and (b) above in respect of compounds of
formula I).

Compounds of formula XI may be prepared by methods well known to
those skilled in the art. For example, compounds of formula XI may be
prepared by reaction of & compound of formula XVI or XVII,

NC—(CH)L" XV

C,, akyl—0

HN}—(CH,);;—L' Xvil

wherein L* is "as hereinbefore defined, with hydroxylamine or sn acid
addition salt thereof, for example under conditions described at process step
(c) above in respect of compounds of formula I

Compounds of formula XJI mey be prepered by analogy with compounds of
formulae I and XTL

Compounds of formula XIII mey be prepared by analogy with compounds
of formulse I and XX.

HO
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Compounds of formula XTV may be prepared by reduction of a carboxylic
acid of formula XVIII,

R'-Cys alkylene-C(O)OH XVIX
wherein R! is as hereinbefore defined, for example under conditions known
to those skilled in the art, such as reaction with LiAIH, or, particularly,
borane in the presence of a suiteble solveat (such as THF).

Compounds of formuls XV may be prepared by reduction of a compound of
formula XIX, a

wherein the dashed line, R%, R*®, R®, D and E are s hereinbefore defined,
for example under conditions described hereinbefore in respect of the
preparation of compounds of formula VI,

Compounds of formula XV may atternatively be prepared by reaction of &

wherein the dashed line, R? R*, R®, D and E are as hereinbefore defined,
with O-(diphenylphosphiny)hydroxylamine, for example under conditions
described hereinbefore in respect of the preparstion of compounds of
forraula VI.
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Compounds of formula XIX may be prepared by nitrosation of a
corresponding compound of formula XX, as hercinbefore defined, for
example under conditions well known to those skilled in the art, eg.
reaction at with a nitrosating agent (such as nitrous acid, NOCL N;0;, N2O,
or, particularly, & Ci¢ alkyl nitrite (e.g. fert-butyl nitrite)) in the presencs of
8 suitable solvent (e.g. diethyl ether) and optionally in the presence of an
appropriate base (e.g. pyridine).

Compounds of formmula XX may be prepared by esterification of a
compound of formula XXI,

R? p™

XX

wherein R?, R*, R®, D and E are as hereinbefore defined, in the presence of
a C;4 alkyl alcohol, for example under conditions known to those skilled in
the art (o.g. by esterification in the presence of an appropriate acid (e.g.
HCI) and a suitable solvent (¢.g. & Cy. alkyl alcohol (such as methanol),
water, or a mixture thereof)).

Compounds of formmla XX in which the deshed line is absemt may
alternatively be prepared by reaction of a compound of formula XXII,

R
o\
R®
R
o
H

ar a protected derivative thereof, wherein R%, R®, R®, R™ and R™ are as
hereinbefore defined, with a compound of formula XXT1T,
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rR% R®
w!X(O'GH alkyl gy
o)

wherein Lg* represents a suitable leaving group (e.g. halo or OS(O)R’,
wherein R’ represents, for example, C,4 alkyl, C;4 perfiuoroalkyl, phenyl,
toluyl or benzyl) and R™ and R™ are as hereinbefore defined, in the
" presence of an appropriate base (e.g. a metal hydride or, particularly, a
mets! amide (such as lithitum bis(trimethylsilyl)amide)), for example under
conditions known to those skilled in the art (¢.g. st low temperature (such as
-78 to -10°C)) in the presence of & suiteble solvent (such as THF)).

Compounds of formula XXI in which the dashed line represents a bond may
be prepared by hydrolysis of a compound of formnla XTIV,
Rth »
CN
N “oMe XXV
wherein R, R¥, R®, R* and R™ are as hereinbeforo defined, for example
under conditions known to those skilled in the ert (e.g by refluxing in
concentrated HBr).

Compounds of formuls XXI in which the.dnhedlineis absent may be
prepared by hydrolysis of a compound of formula XXV

- R

R‘—\ CN XXV
R‘h

o/ NS0

ol

wherein R?, R®, R™, R% R®, R™ end R™ are as hereinbefore defined, for
example under conditions known to those skiiled in the ext (e.g. those
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meutioned sbove in relation to compounds of formula XXI in which the
dashed line represents a bond).

Compomnds of formula XXII may be prepared by oxidation of & compound

of formula XXVI,
Rz
R“
R”—xﬁ .,
Ta
R 7\1\!

ar a protected derivative thereof, wherein R?, R*, R®, R™ and R™ are as
hereinbefore defined, with & suitable oxidising agent (e.g. HyOs, (PhIO),,
Hpg(OAc); or, particularly, RuOy, which latter reagent may be formed in situ
by oxidation of RuO; (e.g. by an excess of NalOy)), for example under
conditions known to those skilled in the art (e.g. st ambicnt temperajure
(such as 15 to 25°C) in the presence of a suitable solvent (such as ethyl
acetate, water or a mixture thereof)).

Asme'sﬁuedpetmwinappredm,mmmimt;fmmds of
formula XXVI to corresponding compounds of formula XX may require, at
any or all of the reaction steps, protection of the N-H group of the
piperidone ring system. Suitable protective groups for this purpose include
benzyloxycarbonyl and, particulerly, sert-butyloxycarbottyl. The protective
group may be introduced and removed upder conditions that are well known
to those skilled in the art. The protective group may be conveniently
introduced before the campound of formula XXVI is converted to the
compound of XXII (e.g. by reaction, under conditions that are well known
to those skilled in the art, of & compound of XXVI with di-tert-
butyldicarbonate). Further, the protective group may be comveniently
removed, again under conditions that are well known to those skilled in the
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art (e.g. by reaction with triflucroacetic acid), once the compound of
formule XX has been formed.

Compounds of formuia XXIV may be prepared by reaction of a compound
of formula XXVII,
R’R" b
58

R ¢

R™ N “ome
wherein R?, R® R®, R*™ R™ and Lg? arc as hercinbefore defined, with 2
suitable source of the cyanide ion (e.g. KCN), for example under conditions
that are known to those skilled in the art (e.g. at ambient temperature (such
as 15 to 25°C) in the presence of a suitable solvent (such as methanol)).

XVl

Compounds of formula XXV may be prepared by reaction of 2 compound
of fonnula XXII, as hereinbefire defined, with & compound of formuila

XXvii,

Rh 3

LUXCN XXVill

wherein R*, R and Lg? ere as hercinbefore defined, for example under
conditions know to those skilled in the art (e.g. the conditions described

above in regpect of the preparation of compounds of formula XX).

Compounds of formula XXVI in which Lg? represeats halo may be
prepared by helogenation of a compound of formula XXIX,

R? RX Y
RS = OH
5 XXX

R N~ "OMe
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wherein R?, R, R®, R* and R® arc es hereinbefore defined, for example
under conditions that are known to those gkilled in the art (e.g. by reaction
with triphenylphosphine and an N-halosuccinimide (such as NBS) in the
presence of & suitable solvent (such as DCM)).

Compounds of formula XXIX in which R* and R® both represent H may
be prepared by reduction of a comresponding compound of formmuls XXX,
R
s |

RN H
R® N “OMe XXX
wherein R?, R* aind R™ are s hereinbefore defined, for example under
conditions that are known to those skilled in the ert (e.g. by reaction with
sodium borohydride in the presence of a suitsble solvent (such as methanol,
THF or a mixture thereof)).

Compounds of formuls XXX may be prepared by formylation of a
carresponding compound of formula XXXT,
RZ
R
XXXi

R® W “oMe
wherein R%, R* and R® ere as hereinbefore defined, for example under
conditions that are known to those skilled in the art (e.g. by reaction with 2
suitable source of the formyl group (such as DMF) in the presence of an
appropriate base (such as nert-butyllithium or mesityllithium (which latter
reapent may be formed in sifu by reaction between fert-butyllithium and
bromomesitylene)).

45
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Compounds of formulae I, VII, VIII, XVI, XVII, XV, XXIN, XXVI,
XXVIIO and XXX are either commercially svsilable, are known in the
litersture, or may be obtained by analogy with the processes described
herein, or by conventional synthetic procedures, in accordance with
standard techniques, from readily available starting materials using
appropriate reagents and reaction conditions. In this respect, compounds
described herein may also be obtained by analogy with synthetic procedures
described in the prior art documents mentioned above (and WO 94/20467,
WO 94/29336, WO '95/23609, WO 96/06832, WO 96/06849, WO
97/11693, WO 97/24135, WO 98/01422, WO 01/68605, WO 99/26920,
WO 01/79155, WO 01/68605, WO 96/18644, WO 97/01338, WO
97/30708, WO 98/16547, WO 99/26926, WO 00/73302, WO 01/04117,
WO 01/79262, WO 02/064140, WO 02/057225, WO 03/29224, US
5,668,289, US 5,792,779 and WO 95/35313 in particular).

Substituents on alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
heterocyclic groups in compounds of forronlae L I, IV, V, VI, X, XTI, X1,
XV, XIX, XX, XXI, XXTt, XXIV, XXV, XXVI, XXVII, XXIX, XXX and
XO0XI may be introduced and/or interconverted using techniques well
known to those.skilled in the art by way of standard functional groups
interconversions, in accordance with standard techniques, from readily
available sterting materials using sppropriate reagents and reaction
conditions. For example, hydroxy may be converted to alkoxy, phenyl may
be halogenated to give halopherryl, halo may be displaced by cyano, etc.

The skilled person will also appreciate that various standard substituent or
functional group intercomversions and transformstions within certain
compounds of formula I will provide other compounds of formula I. For
example, hydroxyemidino may be reduced to amidino,
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Compounds of formula I may be isolated from their reaction mixtures using
‘conventional techniques.

In sccordance with the present invention, pharmaceutically acceptable
derivatives of compounds of formula I elso include “protected” derivatives,
and/or compounds that act as prodrugs, of compounds of formula 1.

Compounds that may act as prodrugs of compounds of formuila I that may
be mentioned include compounds of formula I in which R'3*, R'™® or R' is
other than H ar R™ represents C(0)0-C1s alkyl, the alkyl part of which
group is optionally substituted by aryl and/or one or more balo atoms (e.g.
compounds in which R'* represents C(0)O-terr-butyl).

The compounds of the invention may exhibit tautomerism. All tautomeric
forms and mixtures thereof are included within the scope of the inveation.
Particular tautomeric forms that may be mentioned include those connected
with the position of the doublc bond in the amidine or guanidine
fonctionalities that the groups R* to R® may represent.

Compoimds of the invention may aiso contzin one or more asymmetric
carbon atoms end may therefore exhibit optical and/or dissterecisomerism.
Diastercoisomers may be separated using conventional techniques, e.g.
chromatography. The various stereoisomers may be isolated by separation
of a racemic or other mixture of the compounds using conventional, e.g.
HPLC techniques. Altermnatively the desired optical isomers may be made

- by reaction of the appropriste optically active starting materials under

conditions which will not cause racemisation or cpimerisation, or by
derivatisation, for example with a bomochiml acid followed by separation

of the disstereomeric derivatives by conventional means (e.g. HPLC, .

%a PCT/SE2003/000124

&
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chromatogrephy over silice). All stereoisomers are included within the
scope of the invention.

It will be appreciated by those skilled in the art that in the processes
described above and hersinafter the fimctional groups of intermediate
compounds may need to be protected by protecting groups.

Fonctional groups that it is desirable to protect include hydroxy, emino and
carboxylic acid Suitable protecting groups for hydroxy include optionally
substituted and/or unsatursted alkyl groups (e.g. methyl, allyl, benzyl or
tert-butyl), trialkylsilyl or diarylalkylsilyl groups (e.g. r-butyldimethylsilyl,
t-butyldiphenylsilyl or trimethylsilyl) and tetrahydropyranyl. Suitable
protecting groups for carbaxylic acid include C,¢ alkyl or benzyl esters.
Suitable protecting groups for amino and mmidino include #
butyloxycarbonyl, benzyloxycarbonyl or 2-trimethylsilylethoxycarbanyl
(Teoc). Amidino nitrogens may also be protected by hydroxy or alkoxy
groups, and may be either mono- or diprotected.

The protection and deprotection of functionsl groups may take place before
or after conpling, or before or after any other reaction in the above-
mentioned schemes.

Protecting groups may be removed in accordance with tecimiques that are
well known to thoge skilled in the art and as described hereinafter.

Persons skilled in the art will appreciate that, in order to obtain compounds
of the invention in an alternative, and, on some occasions, more convenient,
manner, the individual process steps mentioned bereinbefore may be
performed in a different order, and/or the individual reactions may be
performad et a different stage in the overall route (i.e. substituents may be

PCT/SE2005000124
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added to and/or chemical transformations performed upon, different
intermediates to those mentioned hereinbefore in conjunction with a
particular reaction). This may negate, or render necessary, the need for
protecting groups.

The type of chemistry involved wilt dictate the need, and type, of protecting
groups as well as the sequence for accomplishing the synthesis.

The use of protecting groups is fully described in “Protective Groups in
Organic Chemistry”, edited by J W F McOmie, Plenum Press (1973), and
“Protective Groups in Orgamic Synthesis”, 3" edition, T.W. Greenc &
P.G.M. Wutz, Wiley-Interscience (1999).

Protected derivetives of compounds of the mvention may be converted
chemically to compounds of the invention using standard deprotection
" techniques (e.g. hydrogenation). The skilled person will also eppreciate that
certain compounds of formula I (e.g. compounds in which R'*, R'™® or R'*
is other than H) may also be referred to as being “protected derivatives” of
other compounds of formula I (c.g. those in which R, R™ or R'*

represeats H).

Those skilled im the art will also appreciate that certain compounds of formula
1 will be useful ss intermediates in the synthesis of certain other compounds of
formuia L.

Some of the intermediates referred to hereinbefore sre novel. According to a
further aspect of the invention there is thus provided: (2) a compound of
formula I1, or a protected derivative thereof; (b) & compound of formula IV, or
a protected derivative thereof; (c) 8 compound of formula V, or a protected
derivative thereof, (d) a compound of formuls VI, or a protected derivative

&%
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thereof; (¢) a compound of formula X, or a protected desivative thereof; (f) a
compound of formula XII, or a protected derivative thereof; (g) a compound
of formula XV, or a protected derivative thereof;, and (h) a compound of
formula XTX, or a protecied dezivative thereof.

Medical and pharmaceutical use

Compounds of the invention may possess pharmacological activity as such.
However, other compounds of the invention (including compotnds of
formula 1 in which R™, R™ or R™ is other than H or R'* represents
C(0)O-tert-butyl) may not possess such activity, but may be administered
parenterally or orally, and may thereafter be metabolised in the body to
form compounds that are pharmacologically active (including, but not
limited to, correspanding compounds of formula I in which R™, R'*®, R™*
or R' represents H). Such compounds (which also includes compounds
that may possess some pharmacological activity, but that activity is
appreciably lower than that of the “active™ compounds to which they are
metabolised), may therefore be described as “prodrugs™ of the active
compounds.

Thus, the compounds of the invention are useful because they possess
pbarmacological activity, and/or are metabolised in the body following oral
or parenteral administration to form compounds which possess
pharmacological activity. The compounds of the invention are therefore
indicated as pharmaceuticals.

According to a further aspect of the invention there is thus provided the
compounds of the invention for use as pharmaceuticals.

In particulsr, compounds of the invention are potent inhibitors of thrombin
either as such snd/or (e.g. in the case of prodrugs), sre metabolised

PCTI/SE2005/000124
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following administration to form potent inhibitors of thrombin, for example
s may be demonstrated in the tests described below.

By “prodrug of a thrombin inhibitor”, we include compounds thet form a
thrombin inhibitor, in en experimentally-detectable amount, and within.a
predetermined time (e.g. sbout 1 hour), following oral or parenteral
administration (see, for example, Test B below) or, alternatively, following
mcubsation in the presence of liver microsomes (see, for example, Test F
below).

The compounds of the invention are thus expected to be useful in those
conditions where iphibition of thrombin is beneficial (as determined by
reference to a clinically relevant end-point, e.g. conditions, such as
thrombo-embolisms, where inhibition of thrombin is required or desired,
and/or conditions where anticoagulant therepy is indicated), including the
following: '

The treatment and/or prophylaxis of thrombosis and hypercoagulability in
blood end/or tissues of enimals including man. It is known that
hypercoagulability may lead to thrombo-embolic diseases. Conditions
associsted with hypercoagulability and thrombo-embolic diseases are
usually designated as thrombophilia conditions. These conditions include,
but are not limited to, inherited or acquired activated protein C resistance,
such as the factor V-mutation (factor V Leiden), inherited or acquired
deficiencies in antithrombin III, protein C, protein S, heparin cofactor II,
and conditions with increased plasma Ievels of the coagulation factors such
as caused by the prothrombin G20210A mutation. Other conditions known
to be associsted with hypercoagulability and thrombo-embolic disease
include circnlating antiphospholipid antibodies (Lupus enticoagulant),
homocysteinemi, heparin induced thrombocytopenia and defects in
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fibrinolysis, es well as coagulation syndromes (e.g. disseminated
intravascular coagulstion (DIC)) and vascular injury in general (e.g. due to
trauma or surgery). Furthermore, low physical activity, low cardiac output
or high age are known to incresse the risk of thrombosis and
hypercoagulability may be just one of several factors underlying the
increased risk. These conditions include, but are not limited to, prolonged
bed rest, prolonged air travelling hospitalisation for an acute medical
disorder such as cardiac insufficiency or respiratory insufficiency. Further
conditions with increased risk of thrombosis with hypercoegulability as one
component are pregnancy and hormone treatment (e.g. ocstrogen).

The treatment of conditions where there is sn undesirable excess of
thrombin without signs of hypercoagulability, for example in
neurodegenerative discases such s Alzheimer's disease.

Particular disease states ‘which may be mentioned include the therapeutic
and/or prophylactic trestment of venous thrombosis (e.g. deep venous
thrombosis, DVT) snd pulmonary embolism, arterial thrombosis (e.g. in
myocardial infarction, unstiable engina, thrombosis-based stroke and
peripberal arterial thrombosis), and systemic embolism ysnally from the
atrium during wtrisl fibrillation (e.g non-valvular or wvalvular atrial
fibrillstion) or from the left ventricle after transrmural myocardial infarction,
or cansed by congestive heart failure; prophylaxis of re-occlusion (i.c.
thrombosis) afier thrombolysis, percutancous trans-luminal angioplasty
(PTA) end coronary bypass operations; the prevention of thrombosis after
microsurgery and vascular surgery in general.

Further indications include the therapeutic and/or prophylactic treatment of
disseminated fntravascular coagulation caused by bacterie, multiple trauma,
intoxication or any other mechanism; anticoagulant treatment when blood is
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in contact with foreign surfaces in the body such as vascular grafts, vascular
gtents, vascular catheters, mechanical and biological prosthetic valves ar
any other medical device; and anticoaguient treatment when blood is in
contact with medical devices outside the body such as during cardiovascular
surgery using a heart-lung machine or in haemodialysis; the therapeutic
and/or prophylactic treatment of idiopathic and adult respiratory distress
syndrome, pulmonary fibrogis following treatment with radiation or
chemotherapy, chronic obstructive lung disease, septic shock, septicemia,
mflammatory responses, which include, but are not limited to, edema, acute
or chronic atherosclerosis such as coronary arterial disease and the
formation of atherosclerotic plaques, cardiac insufficiency, cerebral arterial
disease, cerebral infarction, cerebral thrombosis, cerebral embolism,
peripheral arterial discase, ischaemia, angina (including unstable angina),
reperfusion damage, restenosis after percutancous trans-Iuminal angioplasty
(PTA) and coronary artery bypass surgery.

Campounds of the invention that inhibit trypsin and/or thrombin may also
be useful in the treatment of pancreatitis.

The compounds of the invention are thus indicated both in the therapeutic
and/or prophylactic treatment of these conditions.

Accarding to a further aspect of the present invention, there is provided a
method of treatment of a condition where inhibition of thrombin is required
which method comprises administration of a therapeutically effective
amount of & compound of the invention to a person suffering from, or
susceptible to, such a condition.

The compounds of the invention will normally be administered orally,
intravenously, subcutaneously, buccally, rectally, dermally, nasally,
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tracheally, bronchially, by any other parenteral route or via inhalation, in the
form of pharmaceutical preparations comprising compound of the invention
cither as a free base, or a pharmaceutically acceptable non-toxic organic or
inorganic acid addition salt, in 8 pharmaceutically acceptable dosage form.

Preferred route of administration of compounds of the invention are oral.

Depending upon the disorder end patient to be treated and the route of
tministration. the itions may be admini 1at ing doges.

The compounds of the invention may also be combined and/or co-
administered with any entithrombotic agent(s) with a different mechanism
of action, such as one or more of the following: the amticoagnlants
unfractionated heparin, low molecular weight heparin, other heparin
derivetives, synthetic heparin derivatives (e.F. fondaperimix), vitamin K
antagonists, synthetic or biotechnological inhibitors of other coagulation
factors than thrombin (e.g. synthetic FXa, FVIla and FIXa inhibitors, and
rNAPc2), the antiplatelet sgents acetylsalicylic acid, ticlopidine and
clopidogrel; thromboxane receptar and/or synthetsse inhibitors; fibrinogen
receptar antagonists; prostacyclin mimetics; phosphodiesterase inhibitors;
ADP-receptor (P2X1, P2Y), P2Y 12 [P,T]) antagonists; end inhibitors of
carboxypeptidase U (CPU or TAFIs) end inhibitors of plasminogen
activator inhibitor-1 (PAI-1).

The compounds of the invention may further be combined and/or co-
administered with thrombolytics such as one or more of tissue plagminogen
activator (natural, recombinant or modified), streptokinase, urokinase,
prourokinass, anisoylated plsaminogen-streptokinase activetor complex
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(APSAC), animal salivary gland plasminogen activators, and the like, in the
treatment of thrombotic diseases, in particular myocardial infarction.

According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of the invention, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

Suiiable daily doses of the compounds of the invention in therapeutic
treatment of humans ere about 0.001-100 mg/kg body weight at peroral
administration and 0.001-50 mgkg body weight at parenteral
administration.

For the avoidance of doubt, as used herein, the term “‘treatment” includes
therapeutic and/or prophylactic treatment.

Compounds of the invention have the advantage that they may be more
cfficacious, be less toxic, be longer acting, have a broader range of activity,
be more selective (e.g: for iphibiting thrombin over other serine proteases, |
in particular trypsin and those involved in hasmostasis), be more potent,
produce fewer side effects, be more casily absorbed, and/or have a better
pharmacokinetic profile (e.g. higher oral bioavailability and/or lower
clearance), than, and/or have other useful pharmacological, physical, or
chemical, properties over, compounds known in the prior art.

Blological Tests
The following test procedures may be employed.
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The inhibitor solution (25 pL) is incubated with plasma (25 pL) for three
minutes. Human thrombin (T 6769; Sigma Chem. Co or Hematologic
Technologies) in buffer solution, pH 7.4 (25 pl, 4.0 NIH mnits/ml.), is then
edded and the cloiting time measured in an automatic device (KC 10;
Amelung).

The thrombin clotting time (I'T) is expressed ag absolute values (seconds)
as well as the ratlo of TT without inhibitor (TTy) to TT with inhibitor (TTy).
The latter ratios (range 1-0) are plotted against the concentration of inhibitor
(log transformed) and fitted to sigmoidal dose-response curves according to
the equation
y = o/[1+(x/1Cs0)]

where: a = maximmm renge, i.e. 1; 8 = slope of the dose-response curve; and
ICsy = the concentmtion of inhibitor that doubles the clotting time. The
calculations are processed on & PC using ths sofiware progrem GraFit
Version 3, seiting equation equal to: Start at 0, define end = 1 (Erithacus
Software, Robin Leatherbarrow, Imperial College of Science, London, UK).

method, in a Plato 3300 robotic microplate processor (Rosys AG, CH-8634
Hombrechtikon, Switzerland), using 96-well, balf volume microtitre plates
(Costar, Cambridge, MA, USA; Cat No 3690). Stock solutions of test
substance in DMSO (72 pL), 0.1 - 1 mmol/L, are diluted serially 1:3 (24 +
48 pL) with DMSO to obtain ten different concentrations, which are
analysed as samples in the assay. 2 pL of test sample is diluted with 124 pl,
assgy buffer, 12 uL. of chromogenic substrate solmtion (8-2366,
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Chromogenix, Mbtindal, Sweden) in assay buffer and finally 12 uL of a-
thrombin solution (Humap o-thrombin, Sigma Chemical Co. or
Hematologic Technologies) in assay buffer, are added, and the samples
mixed. The final assay concentrations are: test substan'ce
0.00068 - 133 pmol/L, $-2366 0.30 mmol/1., a-thrombin 0.020 NIHU/mL.
The linear sbsorbance increment during 40 minutes incubation at 37°C is
used for calculation of percentage inhibition for the test samples, as
compared to blanks without inhibitor. The ICs-robotic value,
corresponding to the inhibitor concentration which causes 50% inhibition of
the thrombin activity, is calculated from a log conceutration vs. % inhibition

performed at 37°C on B Cobas Bio centrifugal apalyser (Roche, Basel,
Switzerland). Residual enzyme activity after mcubstion of human
a-thrombin with various concentrations of test compound is determined at
three different substrate concentrations, and is measured as the change in
optical ebsorbance at 405 nm.

Test compound solutions (100 ul.; normally in buffer or saline containing
BSA 10 g/L) are mixed with 200 pL of human a-thrombin (Sigma Chemical
Co) -in sssay buffer (0.05 mol/L Tris-HCI pH 74, ionic strength 0.15
adjusted with NaCl) containing BSA (10 g/L), and analysed as samples in
the Cobas Bio. A 60 pL sample, together with 20 pL. of water, is added to
320 pl. of the substrate §-2238 (Chromogenix AB, Mbindal, Sweden) in
agsay buffer, and the absorbance change (AA/min) is monitoved. The final
concentrations of S-2238 are 16, 24 and 50 pmol/L. and of thrombin 0.125
NIH U/mL.



10

15

WO 2005075424 PCT/SE2005000124

90

The steady state reaction rate is used to construct Dixon plots, i.e. diagrams
of inhibitor concentration vs. 1{AA/min). For reversible, competitive
inhibitors, the dsta points for the different substrate concentrations typically
form streight lines which intercept at x = K,

Detepmination of Activited Partial Thromboplastin Time (APTT)

APTT is determined in pooled normal human citrated plasma with the
reagent PTT Automated 5 memfactured by Stago. The inhibitors are added
to the plasma (10 uL. inhibitor solution to 90 pI. plasma) and incubsted with
the APTT reagent for 3 minutes followed by the addition of 100 pl. of
calcinm chioride sohation (0.025 M) and APTT is determined by use of the
coagulation analyser KC10 (Amehing) according to the instructions of the
reagent producer.

The clotting time is expressed as absolute values (seconds) as well as the
ratio of APTT without inhibitor (APTTp) to APTT with inhibitor (APTT)).
The latter ratios (range 1-0) are plotted egainst the concentration of inhibitar
(log transformed) and fitted to sigmaidal dose-respanse curves according to
the equetion '
Yy = a[1H{x/ICs)’]

where: 8 = maximum range, i.e. 1; s = slope of the dose-response curve; and
1Csp = the concentration of inhibitor that doubles the clotting time. The
calculations are processed on & PC using the software progrem GraFit
‘Version 3, setting equation equal to: Start at 0, define end = 1 (Erithacus
Software, Robin Leatherbarrow, Imperial College of Science, London, UK).
IC4APTT is defined es the concentration of inhibitor in huyman plasma that
doubled the Activated Partial Thromboplastin Time.
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Dawley rats. The compound is dissolved in water or another appropriate
vehicle. For determination of plasme - clearance the compound is
administered as a subcutaneous (sc) or an intravenous (iv) bolus injection at
a dose of 1-4 ymol/’kg. Blood samples are collected at frequent intervals up
to 24 hours after drug administration. For bioavailability estimates, the
compound is administered orally at 10 wmolkg via gavege and blood
samples are collected frequently up to 24 hours after dosing. The blood
samples are collected in heperinized tubes and cemtrifuged within
30 minutes, in order to separate the plasma from the blood cells. The plasma
is transfemred to plastic vials with screw caps and stored at -20°C umtil
analysis. Prior to the analynis, the plasmn is thawed and 50 pl of plasma
samples are precipitated with 150 pL. of cold acetonitrile. The samples are
centrifuged for 20 minutes at 4000 rpm. 75 pL of the supematant is difuted
with 75 uL of 0.2% formic acid. 10 pL volumes of the resulting solutions
are analysed by LC-MS/MS and the concentrations of thrombin inhibitor
are determined using standard curves. All pharmacokinetic calculations are
performed with the computer program WinNonlinTMProfessional
(Phersight Corporetion, California, USA), or an equivaient program. Area
under the plasma concentration-time profiles (AUC) is estimated using the
log/linear trapezoidal rule and extrapolated to infinite time. Plasma
clearance (CL) of the compound is then determined as

CL=Dose(iv/scYAUC(iv/sc).
The oral bioavailability is celculated as

P= CL x AUC(po)/Dose(po).
Plasma clesrance is reported as ml/min/kg and oral bioavailability as
percentage (%).
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samples according to internal SOPs. The compounds are incubated at 37°C
at a total microsome protein concentration of 0.5 mg/ml in 8 0.1 molL
potassium phosphate buffer at pH 74, in the presence of the cofactor,
NADPH (1.0 mmol/l). The initial conceniration of compound is
1.0 umol/L. Samples are taken for analysis at § time points, 0, 7, 15, 20 and
30 minutes after the start of the incubation. The enzymatic activity in the
collected sample is immediately stopped by adding an equal volume of
acetonitrile containing 0.8% formic acid. The concentration of compound
remaining in each of the collected samples is determined by means of LC-

‘MS/MS. The elimination rate constant (k) of the thrombin inbibitor is

calculsted as the slope of the plot of InfThrombin inhibitor] againat
incubation time (mimites). The elimination rate constant is then used to
calculate the haif-life (Tyz) of the thrombin inhibitor, which is subsequently
used to calculate the intrinsic clearance (CLint) of the thrombin inhibitor in
liver microsomes as: -

int (in plmin/mg) = {In2 x incubation volume)
CLint (1n (T x protein concentration)

Teast G

Venous Thrombosis Mode]

The thrambogenic stimuli are vessel damage and blood flow stasis. Rats
are anaesthetised and the abdomen is opened. A partial occlusion on the
caval vein, csudal to the left kidney-vein, is obtained with a snare around
the vein and a cannnla, which is than removed. A filter-paper sosked with
FeCl, is placed on the external surface of the distal part of the caval vein.
The abdomen is filled with saline and closed. At the end of the experiment
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the rat is sacrificed, the caval vein is extirpated, the thrombus harvested and
its wet weight determined.

reneral Experimental Details

Where Prep-HPLC is stated, either a Waters Fraction Lynx Purification
System with a ACE C8 Sum 21x100 mm column or a Gilson HPLC System
with & kromasil C8 10 pm 21.2x250 mm column was used. The mobile
phase used with the Waters system was a gradient starting at 5% acetonitrile
up to 100% in 100 mM ammonium acetate buffer. The mobile phase used
with the Gilson systezn was a gradient starting at 0% acetonitrile up to 95%
in 100 mM ammonjum acetate buffer. The flow rate was 25 ml/minute.
With the Waters system, MS triggered fraction collection was used. With
the Gilson HPLC system ,UV triggered fraction collection was used.

Mass spectra were recorded on either 2 Micraomass ZQ single quadrupole or
& Micromass quattro micro, both equipped with a pneumatically assisted
electrospay interface (LC-MS).

Reagenty :

The following lists of reagents were used in the Preparations and Examples
below. Unless otherwise stated, eaéhofthesereagentsisoommerciaﬂy
available,

List1

(e) Phenylmethanesulfonyl chloride

(b) Benzenesulfony! chloride

(c) 4-Methoxybenzenesulfonyl chloride

(d) 2-Methoxy-4-methylbenzenesulfonyl chloride
(e) 3.4-Dichlorobenzenesulfonyl chloride




15

30

WO 2005075424 PCI/SE2005/000124

04

(f) 3-Methoxybenzenesulfonyl chloride

(8) 2,5-Dimethylbenzenesulfonyl chloride

{(b) Naphthalene-1-sulfonyl chloride

(i) 2,4-Dimethoxybenzenesutfonyl chloride

(i) (4-Chlorophenylmsthanesulfonyl chloride
(k) 4-Ethylbenzenesulfonyl chloride

(1) 2,5-Dimethylthiophene-3-sulfonyl chloride
(m) 2,5-Dichlorobenzenesulfonyl chloride

(n) 2-Chloro-6-methylbenzenesulfonyl chioride
(o) 4-Chloro-2-fluorobenzenesulfonyl chloride

List2

(a) Phenylacetic acid

(b) o-Tolylacetic acid

(6) (2.5-Dimethylphenylacetic acid

(d) (5-Fluoro-2-methylphenyl)acetic acid
(¢) (3-Triftuoromethylphenylacetic acid
(f) (5-Chloro-2-fluorophenyl)acetic acid

List3

(a) Benzaldehryde

(b) 3-Methoxybenzaldehyde

(c) 3-Pyridinecarboxaldchyde

(d) 2-Methoxynicotinaldehyde

(obtainable as described in J. Org. Chem. 55, 69 (1990))

List4

(») Isobutyraldehyde

(b) 1-Phenyl- 1H-pyrazole-5-carbaldehyde

(c) 2,5-Dimethyl-1-(4H-1,2,4-triazol-4-y!)-1H-pyrrole-3-carbaldehyde
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(d) 4-Benzoyl-1-methyl-1H-pyrryle-2-carbaldehyde
(¢) 2,3-Dihydrobenzofb]furan-5-carboxaldehyde

(f) 2,4-Dimethyl-1,3-thiazole-5-carbaldehyde

(g) 1.5-Dimethyl-1H-pyrazole-4-carbaldehyde

(b) 1(Phenylsulfonyl)-1H-pyrrole-2-carbeldehyde

(i) 3,5-Dimethyl-4-isoxazolecarbaldehyde

() 5-Chloro-2-phenyl-3H-imidazole-4-carbaldehyde
(k) 1,3-Dihydro-2,1,3-benzoxadizzole-5-carbaldchyde
(1) 2-Pyrazinecarboxaldehyde

(m) Cyclopentanecarboxaidehyde

(n) 5-Pyridin-2-ylthiophene-2-carbaldehyde

(o) 5-Chloro-1,3-dimethyl~1H-pyrazole-4-carbaldehyde
(p) 6-Chlorapiperonal

(@) 1-Methyl-1H-imidazole-2-carbaldehyde

(r) Cyclohexanecarboxaldehyde

(s) 4-Methyl-3,4-dihydro-2H-1,4-benzoxazine-7-carbaldehyde °

(t) 4-Cyanobenzaldehyde

(u) 2-Phenoxybenzaldehyde

(v) 1-Ethyl-3-methyl-1H-pyrazole-4-carbaldehyde
(w) S-Methylimidazole-4-carboxaldehyde

(x) 5~Chloro-1-methyl-3-phenyl-1H-pyrazole-4-carbaldeyhyde
() 2-Morpholin-4-yl-pyridine-3-carbaldehyde

(2) 3,3-Dimethylbutyraldehyde

(aa) 5-Chloro-2-thiophenecarboxaldehyde

(ab) 2-Fluoro-5-formylbenzonitrile

(ac) 5-Methy!-3-phenyl-4-isoxazolecarbaldetyde
(ad) 3(Trifluoromethoxy)benzaldehyde

(ae) 5-Chloro-2-fiuorobenzaldehyde

(af) 2-Methyl-1H-imidazole-5-carbaldehyde

(2g) 2-Fluoro-S-methoxybenzaldehyde

5L
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(ah) 2-Morpholinobenzaldehyde

(ai) 1,3-Dimethyl-5-morpholino- 1H-pyrazole-4-carbaldehyde

(2j) 8-Quinolinecarbaldehyde

(ak) 5<(2-Thienyl)3-isoxazolecarbaldehyde

(al) 2-Phenylpropionaldehyde

(am) Bicyclo[2.2.1Thept-5-ene-2-carbaldehyde

(an) 3-[(2-Chloro-1,3-thiazol-5-yl)methoxy]benzenecarbeldehyde
(ao) 3-Methyl-5-pheayl-4-isoxazolecarbaldehyde

(ap) 1,3-Dimethyl-5-morpholin-4-yi-1H-pyrazole-4-carbaldehyde

Ligt5

(2) [(4-Aminomethylphenyl)iminomethyllcarbamic scid benzyl ester
(obtainsble as described in WO 94/29336)

(b) (5-Aminomethyl-6-methylpyridin-2-yl)carbamic acid zert-butyl ester-
(obtainable as described in WO 97/01338)

(c) (4-Aminomethylpyridin-2-yI)carbemic acid teri-buty! ester
(obtainable as described in Preparation 3 below)

{d) (4-Bromomethylpyridin-2-yDcarbamic acid rerr-butyl ester
(obtainable as described in WO 00/66557)

(e) C-(3-Fluoro-4-methylpyridin-2-yl)methylamine

(obtainable as described in WO 00/075134)

(f) (5S-Aminomethylpyridin-2-yl)carbamic acid zterz-buty] ester

. (obtaingble as described in WO 97/01338)

() (2-Aminomethyl-4-chlorobenzyl)carbamic acid tars-butyl ester
(obtainsble as described in WO 02/050056)

(h) [N,N"-Di(tert-butoxycarbony!)]2-aminoethoxyguanidine
(obtrinable as described in WO 99/55355)

(i) (5-Amimomaethyl-6-methylpyridin-2-yl)carbamic acid tert-buty] ester
(obtainable as described in, WO 97/01338).

(j) tert-Butyl [S{ammomethylH,G-damethylpyndm-z-yl]mbmm
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(obtainable as described in WO 97/01338)

(k) [2-(1H-Tetrazol-1-yl)benzyllamine

(obtainable as described in WO 02/064211)

(1) 5-(Aminomethy!)-3,6-dimnethylpyridin-2-amine

(obtainable as described in WO 99/11267)

(m) tert-Butyl [2-(aminomethyl)benzyllcarbamate

(obtainable as described in WO 02/057225)

(n) [5-Chloro-2-(1H-tetrazol-1-yl)benzyljamine

(obtainable as described in WO 02/064559)

(0) 2-[2-(Aminomethy)~4~chlorophenoxy]-N-ethylacetamide
(obtainable as described in WO 97/30708)

(p) tert-Butyl {2-[2~(aminomethyi)4-chiorophenyl]ethyl} carbamate
(obtainable as described in Bioorg. Med. Chem. Lett., 13, 34773 (2003))
(q) tert-Butyl (2-(aminomethyl)-4-filnorobenzyljcarbamate
(obtainable as described in Preparation 6 below)

(1) tert-Butyl [2-{aminomethyl)-4-methoxybenzyi]carbamate
(obtainable as described in Preparation 7 below)

(s) tert-Butyl [2-(aminomethyl)-4-methylbenzyl]carbamate
(obtainable as described in Preparation 8 below)

(t) tert-Butyl [2-(aminomethyl)-4(trifluoromethyl)benzyljcarbamate
(obtainable as described in Preparation 9 below)

55
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Thnmbmiecompoundwuprq’ned&omz-mﬁmpyndmemdmgm
the procedures described in J. Org. Chem. 55, 69 (1990) and Tetrahedron
Lert. 29, 773 (1988).

Sodu.nnbomhydﬂde(ﬂﬂmg, l42mmol)wuaddedtonsohrﬂonof2—
methoxy-4-methylpyridine-3-carbaldehyde (1.8 g 12.9 mmol; see step (8)
above) in & mixture of THF and methanol (30 mL, 1:1) at 0°C. The reaction
mixture was stirred at room temperature for 2 hours. Water (10 mL) was
added and the aqueous layer was extracted with ethyl acetate (3 x 25 mL).
The combined orgenic layers were dried (NaySO,), filtered and the solvent
was cvaporated under reduced pressure. The residue was purified by flash .
chrometography (SiO,, 40% ethyl acetate in hexane) to give the sub-title
compound (1.68 g, 85%) as & colourless oil.

'H NMR (400 MHz, CDCl;) 5 2.17 (s, 3H), 3.68 (br s, 1H), 3.72 (3, 3H),
4.49 (s, 2H), 6.53 (4, 1H),7.72 (4, 1K)

Tnphmylphosphme (235g 132 mmol) and N-bromosuccinimide (3.46 g,
13.2 mmol) was added to a solution of (2-Methoxy-4-methylpyridin-3-y1)-
methanol (1.35 g, 8.81 mmol; see step (b) sbove) in DCM (40 mL) at 0°C.
The reaction mixture was stirred at room temperature for 5 hours. Water
(20 mL) was added, the layers were separeted and the aqueous layer wes
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extracted with DCM (3 x 20 mL). The combined organic layers were dried
(N2,SO,), filtered and the solvent wes evaporated under reduced pressure,
Purification by flash chromatography (Si0,, 10% ethy! acetate in hexane)
gave the sub-title compound (1.43 g, 75%) as a colourless oil.

"H NMR (400 MHz, CDCl,) & 2.38 (s, 3H), 4.00 (s, 3H), 4.58 (s, 2H), 6.74
(d, 15D, 7.98 (4, 1H)

Potassium cyamdc (633 mg, 9.70 mmol) was added to a solution of 3-
bromomethyl-2-methoxy-4-methylpyridine (1.40 g, 6.48 mmol; see step (c)
sbove) in methanol (40 mL) and the solution was stirred for 12 hours at
room temperature. The solvent was eveparated under reduced pressure and
the resjdue was partitioned between a solution of NaHCO; (sat., 10 mL) and
ethyl acetate. The agueous layer was extracted with ethyl acetate (3 x
25 mL). The combined organic layers were dried (Na,;SOy), filtered and the
solvent was evaporated under reduced pressure. Purification by flash
chromatography (SiO;, 25% ethyl acetate in hexane) gave the sub-title
compound (0.95 g, 90%) as a colourless oil. '

'H NMR (400 MHz, CDCly) 8 2.35 (3, 3H), 3.65 (s, 2H), 3.96 (s, 3H), 6.73

(d, 1H), 7.99 (4, 1H)

(Z-Meﬂaouqr-d-methylpyndm-a-yl)acemmu'ﬂe (825 mg, 5.09 mmol; see step
(d) above) was dissolved in HBr (37%, 10 mL) and the sohrtion was heated
at 100°C for 5 hours apd was forther stirred at room temperature for 24
hours. The solvent was evaporated under reduced pressure and the resulting
carboxylic acid was used directly in the next step.

HC1 (conc., 3 mL) was added to a solution of the crude acid (9.13 g
50 mmol) in methagol (120 mL) and the reaction mixture was stirred for 10

) o

Sk
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bours at room temperature. The reaction mixiure was then concentrated by
evaporation under reduced pressure mdmemmﬁsmmmm
and washed with NaHCO,. The organic layer was dried (Na;SO,), filtered
and the solvent was evaparated to give the sub-title compound (8.9 g, 97%).
'H NMR (400 MHz, CD;0D) 8 2.12 (s, 3H), 3.56 (s, 2H), 3.60 (s, 3H), 6.07

(4, 1H), 7.15 (4, 1H)

Ceesium carbonats (1.6 g 11.6 mmol) snd O-(dipheayiphosphinyl)-
hydroxylamine (1.54 g 6.62 mmol; see Symthesis 592 (1988) and
Tetrahedron Lets. 23, 3835 (1982)) were added to a solution of (4-Methyl-
2-axo0-1,2~dihydropyridin-3-yl)acetic acid methyl ester (0.60 g, 3.31 mmol;
see step (¢) above) in DMF (10 mL). The suspension was stirred at room
temperature for 18 hours, filtered and the solvext was cvaparated under
reduced pressure. Purification by flash chromatography (3% methanol in
ethyl acetate) gave the title compound (380 mg, 60%) as a yellow oil.

' NMR (400 MHz, CD;0D) 8 2.09 (s, 3H), 3.57 (s, 2H), 3.61 (s, 3H), 5.05 .
(br d, 2H), 5.96 (d, 1H), 737 (d, 1H)

Preparation 2

The compounds (i) to (viii) listed below were prepared from the title
compound of Preparation 1 by the following General Method A.

The compounds (ix) to (xiv) listed below were prepared from the title
compound of Preparation 1 by the following General Methad B,

Unless otherwise specified, the compounds (xv) to (xviii) listed below were
prepared from the title compound of Preparation 1 by the following General
Method C. '
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QGeneral Method A

The specific sulfony] chloride (0.61 mmol, 1.2 mol equiv.; see List 1 above)
and pyridine (125 uL, 120 mg, 1.53 mmol) was added to a solufion of
(1-amino-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)ecetic ecid methyl ester
(100 mg, 0.51 mmol; sec Preparztion 1 above) in DCM (4 mL) at 0°C. The
meﬁonmkas&rduMmmpqmefm 12 bours. Pyridine end
the solvent were evaporated under reduced pressure. Purification by flash
chromatography (SiOa, 50-70% ethyl acetate in hexane) gave the
sulfonamides listed st (i) to (viii) below (62-92%).

General Method B

Step (D

Borane tetrahydrofuran complex (1 M solution, 1.5 eq) was added to a
stirred solution of the specific acid (1.0 eq; see List 2 sbove) in THF
(0.2 M) at 0°C. The sohition was warmed to room temperature during
1 hour and stiring was continued for another hour. Water was carefully
edded et 0°C snd the mixture was extracted with ethyl acctate. The organic
phases were combined, dried and the solvent was removed under reduced
pressure to give the reduced product. The crude alcohol was used without
further purification.

The alcohol was dissolved in DCM (0.2 M) and Dess-Martin periodinane
(1.5 eq) was added to the solution. The resuiting suspension was stirred
until completion (fom 0.5 hour to overnight). Hexane was added to the
mixture and the resulting suspension was filtered through a ped of
Celite@/Silica gel. The pad was washed with a solution of 30% ethyl
acetate in hexane. The solvents were removed under reduced pressure to
give the corresponding aldehyde, which was used in step (ii) without further
purification.
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Step (i)

The specific aldehyde (0.50 mmol; see step (i) above) was added to
(1-amino-4-methyl-2-oxo0-1,2-dihydropyridin-3-yl)acetic acid methyl ester
(76 mg, 0.39 mmol; sece Preparation 1 above) in enhydrous ethanol
(1.5 mL) and the reaction mixture was hested at reflux for 12 bours. The
mixture was brought back to room terperature snd NaBH,CN (49 mg,
0.77 mmol) was added and stirring was contipued for 4 hours. HC1 (10%)
wes added and afier stiring 10 minutes the pH was neutrslised with
NeHCO,; (sat.). The mixture was extracted with ethyl acetate (3x10 mL).
The combined arganic lsyers were washed with brine, dried (Na,SOy),
filtered and the solvent was cvaporated umder reduced pressure.
Purification directly after work-up by flash chromstography (Si0,, 45%
othryl acetate in hexane) gave the reductive amination products listed at (ix)
to (xiv) below (45-69%).

General Method C

The specific aldelyde (0.52 mmol; seo List 3 above) dissolved in methanol
(1.5 mL) was added to (1-amino-4-methyl-2-ox0-1,2-dikydropyridin-3-yl)-
acetic acid methyl ester (100 mg 0.48 mmol; see Preparation 1 sbove) in
methanol (1.5 mL). Sodium cyanoborohydride (63 mg, 2.85 mmol) and
zinc chioride (195 mg, 1.43 mmol) were added and the reaction mixture was
gtirred at room temperature overnight. Another portion of sodium cyano-
borolydride (90 mg, 1.43 mmol) end acetic acid (10 droplets) were added
and stirring wes continued for another 3 hours. Sodivm hydroxids (2 M)
was added and the mixture was extracted with DCM (3x10 mL). The
combined organic lsyers were dried through a phase separator and the
solvent was evaporated under reduced pressure. Purification by flash
chromatography (Si0,, ethyl acetate:hexane, 1:2) gave the products listed at
(xv) to (xviii) below.



10

15

20

WO 2005/075424

103

(1) (4-Methyl-2-ox0-1-phenylmethanesuifonylamino-1,2-dihydro-pyridin-3-
yl)acetic acid methyl ester

'H NMR (400 MHz, CDCly) 5 2.22 (3H, 8), 3.67 (5H, s), 4.35 (2H, 5), 6.15
(14, d), 7.28-7.44 (6H, m), 9.26 (1H, br)

(ii) (1-Benzenesulfonylamino-4-raethyl-2-oxo-1,2-dihydropyridin-3-yI}-
acetic acid methy! ester

"H NMR_ (400 MHz, CDCls) 8 2.17 (3H, 8), 3.37 (2H, s), 3.60 (3H, ), 6.16
(1B, d), 7.41-7.63 (6H, m), 9.07 (1H, b)

(ifi) {1-(4-Methoxyphenylmethanesulfonylamino)-4-methyl-2-oxo0-1,2-
dihydropyridin-3-yljacetic scid methy! ester

"H NMR (400 MEz, CDC);) 5 2.16 (3H, s), 3.38 (2H, 8), 3.59 (3H, s), 3.87
(3H, 5), 6.14 (1H, d), 6.85 (2H, d), 7.53 (2H, d), 7.61 (2H, d), 9.26 (1H, br)

(iv) [1-(2-Methoxy-4-methylbenzenesnlfonylamino)-4-methyl-2-oxo-1,2-
dihydropyridin-3-y[Jacetic acid methy] ester

'H NMR (400 MHz, CDCl;) 5 2.09 (s, 2H), 2.36 (s, 3H), 3.36 (s, 2H), 3.53
(s, 3H), 4.01 (s, 3H), 6.03 (d, 1H), 6.69 (d, 1H), 6.79 (s, 1K), 7.48 (4, 1H),
7.58 (4, 1H), 9.30 (s, 1H)

(v) {1-(3,4-Dichlorcbenzenesulfonylamino)-4-methyl-2-oxo-1,2-dihydro-
pyzrdin-3-yljacetic scid methyl ester

TH NMR (400 MHz, CDCly) § 2.20 (s, 3H), 3.44 (s, 2H), 3.63 (s, 3H), 6.20
(d, 1ED), 7.38 (dd, 1ED), 7.43 (d, 1H), 7.58 (4, 1H), 7.63 (d, 1H), 9.41 (s, 1H) .

(vi) [13-Methoxybenzenesulfonylamino)-4-methyl-2-ox0-1,2-dihydro-
pyridin-3-yI]acetic acid methyl ester

PCT/SE2005/000124
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'H NMR (400 MHz, CDCls) 5 2.16 (s, 3H), 3,37 (s, 2H), 3.59 (s, 3H), 3.75
(s, 3H), 6.15 (d, 1H), 7.07-7.09 (m, 2H), 7.21 (d, 1H), 7.31 (¢, 1H), 7.63 (d,
1H)

(vii) [1-(2,5-Dimethylbenzenesulfonylamino)-4-methyl-2-ox0-1,2-dihydro-
pyridin-3-ylJacetic acid methy! ester

'HNMR (400 MHz, CDCl) 8 2.14 (s, 3H), 2.22 (g, 3H), 2.59 (s, 3H), 3.36
(s, 250), 3.57 (s, 3H), 6.08 (4, 1H), 7.14 (d, 1H), 7.22 (4, 1H), 7.45 (s, 1H),
7.52(d, 1H)

(viii) [4-Methy}-1-(paphthalane- 1-sulfonylamino)-2-oxo~1,2-dikydro-
pyridin-3-yljacetic acid methyl ester

'H NMR (400 MEz, CDCls) § 2.12 (s, 3H), 3.16 (s, 2H), 3.53 (s, 3H), 6.1}
(d, 1H), 7.37-7.49 (m, 3H), 7.54 (t, LH), 7.88 (d, 1H), 7.98 (d, 1H), 8.05 (4,
1H), 8.50 (4, 1H), 9.31 (br s, 1H)

(ix) (4-Methyl-2-oxo-1-phenethylamino-1,2-dihydro-pyridin-3-yDacetic acid
'H NMR (400 MHz, CD;OD) 8 2.18 (s, 3H), 2.85 (t, 2H), 3.28 (q, 2H), 3.67
(s, 280), 3.70 (s, 3H), 6.03 (d, 1H), 6.12 (1, 1H), 7.19-7.36 (m, 5H)

(x) [4-Metiyl-2-oxo-1-(2-0-tolyl-ethylamino)-1,2-dihydropyridin-3-ylJacetic
acid methy! ester

'H NMR (400 MHz, CDCl;) § 2.18 (3, 3H), 2.29 (s, 3H), 2.85 (t, 2H), 322
(% 2ED), 3.67 (s, 2H), 3.69 (s, 3H), 6.05 (d, 1H), 7.12-7.18 (m, 4H), 7.37 (4,
1H)

(xi) {1-[2<(2,5-Dimethylphenyl)etirylamino}-4-metiry}-2-0x0-1,2~dirydro-
pyridin-3-yl}acetic acid metryl cster
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*H NMR (400 MHz, CDCl;) 8 2.19 (s, 3H), 2.26 (s, 3H), 2.28 (s, 3H), 2.82
(t 2H), 3.22 (1, 2H), 3.67 (s, 2H), 3.70 (s, 3H), 6.06 (d, 1H), 6.92 (d, iH),
6.97 (s, 1H), 7.02 (d, 1H), 7.39 (4, 1H)

(xif) {1-[2~(5-Fluoro-2-methyiphenyl)ethylamino}4-methyl-2-oxo-1,2-
dihydropyridin-3-yi}acetic acid methyl ester

TH NMR (400 MHz, CDCl,) 8§ 2.17 (s, 3H), 2.24 (s, 3H), 2.81 (t, 2H), 3.22
(¢, 2H), 3.66 (s, 2H), 3.69 (s, 3H), 6.05 (d, 1H), 6.50 (t, 1H), 6.50 (dd, 1),
6.88 (dd, 1H), 7.06 (dd, 1H), 7.35 (d, 1H)

(xiii) {4-Methyl-2-ox0-1-{2-(3-trifmoromethyiphenyDethylamino)-1,2-ditydro-
pyridin-3-yl}acetic acid methyl ester

TH NMR (400 MHz, CDCl5) & 2.18 (s, 3H), 2.92 (t, 2H), 3.30 (&, 2H), 3.66
(s, 2H), 3.69 (g, 3H), 6.04 (d, 1H), 7.33 (d, 1H), 7.40-7.43 (m, 2H), 7.46-
7.48 (m, 2H)

(xiv) {1-[2-(5-Chlaro-2-fiuarophenyl)ethylamino}-4-methyl-2-oxo-1,2-
dihydropyridin-3-yl}acetic acid methyl ester

'H NMR (400 MHz, CDCly) 6 2.18 (s, 3H), 2.84 (t, 2H), 3.25 (1, 2H), 3.66
(s, 2H), 3.70 (s, 2H), 6.04 (d, 1H), 6.95 (t, 1H), 7.15 (dq, 1H), 7.21 {dd,
1H), 7.32 (¢, 1H)

(xv) Methyl [1-(benzylamino)4-methyl-2-oxo-1,2-dihydropyridin-3-yl]-
acetate

Yield = 42%.

'H NMR (500 MHz) 5 2.19 (s, 3H), 3.71 (s, 2H), 3.74 (s, 3H), 4.14 (s, 2H),
5.94 (d, 1H), 7.18 (4, 1H), 7.30-7.41 (m, 5H)

\'g:\/
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(xvi) Methy! {1-[(3-methoxybenzyl)amino}-4-methyl-2-oxo-1,2-dihydro-
pyridin-3-yl}acetate

'H NMR (400 MHz, CDCL) 5 2.16 (s, 3H), 3.69 (s, 2H), 3.71 (s, 3H), 3.79
(s, 3H), 4.08 (4, 21D, 5.92 (d, 1H), 6.29 (¢, 1H), 6.84 (dd, 1H), 6.91 (s, 1H),
6.94 (d, 1H), 7.20 (d, 1H), 7.24 (8, 1H)

MS m/iz 317 (M+H)*

(xvii) Methyl {4-methyl-2-oxo-1-[(pyridin-3-ylmethyl)amino]-1,2-dilydro-

pyridin-3-yl}acetate

3-Pyridinecarboxaldehyde (10.6 mmol) was added to e solution of methyl
(1-amino-4-methyl-2-oxo-1,2-diltydropyridin-3-yl)acetute (22 mmol; see
Preparation 1 above) in methano} (40 mL) and acetic acid (10 mL) and the
resulting solution was stirred &t room temperature. After 22 hours, the
solution was concentrated end acetic acid was removed by co-concentrating
the residue from toluene, hexane and methanol. Sodium cyanoborohydride
(6 mmol) wes added o the residue in methenol (40 mL) and acetic acid (10
mL) and the resulting solution was stirred at room temperafure overnight
before being concentrated. The residue was diluted with. ethyl acetate and
washed with NatiCO; (sat. aq.) end brine, dried, filtered and the solvent
was evaporated under reduced pressure.  Purification by flash
chromatography (SiO;, 0-10% methanol in DCM containing 0.2% acetic
acid and 0.1 % TEA) gave the desired product.

H NMR (500 MHz, CDCl,) 5 8.52-8.58 (m, 2H), 7.70 (d, 1H), 7.24-7.30
(m, 1H), 7.12 (d, 1H), 6.25 (¢, 1H), 5.93 (4, 1H), 4.14 (d, 2H), 3.70 (s, 3H),
3.67 (s, 2H), 2.16 (s, 3H)

(xviii) Methyl (1-{[(2-methoxypyridin-3-yDmethyl}amino}-4-methyl-2-
oxo-1,2-dihydropyridin-3-yl)acetate
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2-Methoxynicotinaldehyde (3.6 mmol) was added to & solution of methyl
{1-amino-4-methyl-2-ox0-1,2-dihydropyridin-3-yl)acetate (2.4 mmol; see
Preparation 1 above) in methanol (40 rol) and acetic acid (10 mL) and the
resulting solution was stirred at room temperaiure. After 4.5 hours sodium
cyanoborohydride (7.4 mmol) was added and the resulting solution was
stirred at room temperature for 3 howrs before being concentrated. The
residue was diluted with ethyl acetate and washed with NaHCO, (sat. aq.)
and brine, dried, filtered and concenirated.  Purification by flash
chromatographry (Si0,, DCM:methanol, 900:25) gave the desired product.
1 NMR (500 MHz, CDCl;) § 8.13 (d, 1H), 7.50 (4, 1K), 7.23 (d, 1H), 6.85
(dd, 1H), 6.50 (t, 1H), 5.99 (d, 1H), 4.14 (4, 2H), 3.98 (s, 3H), 3.72 (s, 3H),
3.68 (3, 2H), 2.19 (5, 3H)

(e) (4-Azidomethvipyridin-2-v{icerbamic acid tert-butyl estes

A mixtiure of (4-bromomethylpyridin-2-yl)carbamic acid ferr-butyl ester
(3.0 g, 0.010 mol; obtainable as deseribed in WO 00/66557) and sodium
azide (1.36 g, 0.0209 mol) in water (20 mL) and DMF (40 mL) was stirred
ovemnight. The reaction mixture was poured imto water (300 mL) and
extracted with cthyl acetate (3x). The combined organic phases were
washed with water, dried (Na;SOy), filtered and the solvent was evaporated
under reduced pressure. The crude product crystallised (2.6 g 100 %) and
was used without further purification.

'H NMR (300 MHz, CDCl;) & 10.14 (bs, 1H), 8.36 (d, 1H), 7.99 (bs, 1H),
6.91 (m, 1H), 4.37 (bs, 2H), 1.54 (s, 9H)

ﬁ( PCT/SE2005/000124 58
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(b) (4-Aminomethylpyridin-2-yl)carbamic acid ters-buty] egtes

A, solution of sodinm borohydride (0.92 g, 24 mmol) in water (25 mL) was
added to & shurry of P&/C (10%, 50 mg) in water (25 mL) under stirring,
Next, (4-azidomethylpyridin-2-yl)carbamic acid rert-butyl ester (0.40 g
6.1 mmol; see step (2) above) In THF (75 mL) was added dropwise rather
rapidly under ice-cooling. The reaction was stirred at room temperature for
4 bours. An aqueous solution of sodium hydrogensulfate was added slowly
to give an acidic pfl. The reaction mixture was suction fitered through &
Celite® pad which was further washed with water. The combined aqueous
leyer was washed with ethyl acetate, made alkaline by addition of NaOH
(aq.) and extracted with ethyl acetate (3x). The combhined arganic phases
were washed with water, dried (Na;SO,), filtered and the solvent was
evaporated under reduced pressure. The crude product (1.1 g 85%)
crystallised and was used without further purification.

"H NMR. (300 MHz, CDCl;) 8 10.06 (m, 1H), 8.25 (m, 1H), 7.94 (m, 1H),
6.88 (m, 1H), 3.83 (bs, 2H), 1.50 (s, 9H).

Ereparation 4

The compounds (i) to (xlii) listed below were prepared from the title
compound of Preparstion 1 by the following general method.

The specific aldehyde (2.0 mmol, 2 mol equiv.; see List 4 above) was
dissolved in methsnol/THF (5 mL, 2:1). To the resulting solution was
added, under stiming, a solution of (l-emino-4-methyl-2-oxo-1,2-
dihydropyridin-3-yl)acetic acid methyl ester (196 mg, 1.0 mmol; see
Preparstion 1 above) in methanol/THF (5 ml., 2:1). Acetic acid (1 mL) was
added, and imine formation was allowed to take place by stirring at room
temperature for 5 to 20 hours. Sodium cysnoborohydride (377 to 628 mg, 3
to 5 mmol, 3 to 5 mol equiv.) was added and the reaction mixture was
stirred at room temperature for 18 hours (or until full conversion of the
jmine was observed). The sotvent was evaporated under reduced pressure
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end the crude product mixtures were dissolved in DCM and extracted with
NaHCO; (sat.) using phase scparators. Especielly polar products were
subsequently extracted with ethyl acetate (4x10 mlL), if needed. The
orgenic phase was eluted through a silica plug (1 g), eluting with 8 gradient
of DCM/MeOH mixtures (1:0 through to 3:1). Alternatively, the product
was purified by Biotege Horizon Flash, eluting with MeOH/DCM/Et;N
(2:98:0.1). BEvaporstion of relevant fractions gave crude products (alkylated
esters) that were used in the next stage without further purification.

(i) Methyl {1<(isobutylamino)-4-methy}-2-axo-1,2-dikydropyridin-3-yl}-
acetate

(ii) Methy! (4-methyl-2-oxo-1-{{(1-phenyl-1 H-pyrazol-S-ymethyl]-
amino}-1,2-dihydropyridin-3-yl)acetate

(iii) Methyl {1-({[2,5-dimethy}-1-(4H-1,2,4-triazo}-4-y1)-1 H-pyrrol-3-
yljmethyl}amino)-4-methyl-2-oxo-1,2-dihydropyridin-3-yljacetate
(1v) Methyl (1 -{[(&bmmxl—l-mcﬂ:yl- 1H-pyrrol-2-yl)methyl]amino}-4-
methyl-2-0x0-1,2-dibydropyridin-3-yDacetate

(v) Methyl (1-[(2,3-dihydro-1-benzofiran-5-ylmethyl)amino]-4-methyl-2-
oxo~1,2-dihydropyridin-3-yl)acetate

(vi) Methyl (1-{[(2,4-dimethyl-1,3-thiazol-5-yl)methy{]amino }-4-methy!-2-
oxo-1,2-dihydropyridin-3-yl)acetate

(vii) Methyl (1-{{(1,5-dimethyl-1H-pyrazol-4-y)methyl]lamino}-4-methyl-
2-ox0-1,2-dibydropyridin-3-yl)acetate

59
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(viii) Methyl [4-methy}-2-0x0-1-{{[1-(phenylsulfonyl)- 1 H-pyrrol-2-yl]-
methyl}amino)-1,2-dibydropyridin-3-yl]acetate

(ix) Methyl (1-{[(3,5~-dimethylisoxazol-4-ylymethy{Jamino}-4-methryl-2-
oxo-1,2-dibydropyridin-3-yl)acetate

(x) Methyi (1-{[(4-chloro-2-phenyl-1 H-imidazol-5-yl)methyl]lamino } -4-
methyl-2-dxo-1,2-dihydropyridin-3-yl)acetate

(xi) Methyl {1-[(2,1,3-Benzoxadiazol-5-ylmethyl)amino}-4-methyl-2-oxo-
1,2-dibydropyridin-3-yl}acetste

(xii) Methyl {4-methyl-2-oxo-1-{(pyrazin-2-ylmethyl)amino}-1,2-dihydro-
pyridin-3-yl}acetate

(xiii) Methyl {l-[(cyclopu;tylmeﬂ!yl)amino]Myl-z-oxo-l,Z-dihydro-
pyridin-3-yl}acetate

(xiv) Methyl (4-methyl-2-oxo0-1-{[(S-pyridin-2-y1-2-thienyl)methyl])-
amino}-1,2-dihydropyridin-3-yl)acetate

(xv) Methyl (1-{[(5-chloro-1,3-dimethyl- 1 H-pyrazol-4-y)methyljamino}-
4-methyl-2-ox0-1,2-dihydropyridin-3-yl)acetate

(xvi) Methy! (1-{[(6-chloro-1,3-benzodioxol-S-yl)methyljamino}-4-methyl-
2-0x0~1,2-dihydropyridin-3-yl)acetate

(xvii) Methy! (4-methyl-1-{[(1-methyl-1H-imidazol-2-yl)methyl]amino}-2-
axo~1,2-dikydropyridin-3-yDacetate
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(xviii) Methyl {1-.[(cyclohexylmethy1)nmino]-4-me1hyl-2-oxo-l,2-dihydro-
pyridin-3-y!}acetate

(xix) Methy! (4-methyl-1-{[(4-methyl-3,4-dikydro-2H-1,4-benzoxazin-7-
yDmethyllamino}-2-oxo-1,2-dihydropyridin-3-yl)acetate

(xx) Methyl {1-[(4-cyancbenzyl)amino}4-methyl-2~axo-1,2-dihydro-
pyridin-3-yl}acetate

(xxi) Methyl {4-methyl-2~0x0-1-[(2-phenoxybenzyl)amino]-1,2-dikydro~
pyridin-3-yl}acetate

(acxii) Methy! (1-{[(1-othyl-3-methyl-1 H-pyrazol-4-yD)methy{lamino}4-
methyi-2-0x0-1,2-dihydropyridin-3-ylecetate

(xxiii) Methyl (4-methyl-1-{[(4-methy]-1H-imidszol-5-yl)methyljamino}~
2-ox0-1,2-dilrydropyridin-3-yl)acetate

(xxiv) Methyl (1~{[(5~chloro-1-methyl-3-phenyl- LH-pyrazol-4-yl)methyl]-
smino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)acetate

(xxv) Methyl (4-methyl-1-{{(2-morpholin-4-ylpyridin-3-yl)methyllamino}-
2~o0x0-1,2-dihydropyridin-3-yi)acetate

(xxvi) Methy! {1-{(3,3-dimethylbutyl)emino]-4-methyl-2-oxo-1,2~dihydro-
pyridin-3-yl}acetate

(xoxvii) Methyl (1-{[(5-chloro-2-thienyl)methyllamino}-4-methyl-2-oxo-
1,2-dihydropyridin-3-y)acetate -



10

15

WO 2005/075424 PCT/SK2005000124

112

(xxviii) Methy! {1-[(3-cyano~4-fluorobenzyl)amino]-4-methyl-2-oxo-1,2-
dihydropyridin-3-yl }acetate

(xxix) Methyl (4~-methyl-1-{{(5-methyl-3-phenylisoxazol-4-y)methyi]-
amino}-2-ox0-1,2-dihydropyridin-3-yDacetate

(xxx) Methyl (4-methyl-2-oxo- 1-{[3(triflucromethoxy)beazyijamino}-1,2-
dihydropyridin-3-yl)acetate

(onxd) Methyl {1-[(5~chloro-2-fluorobenzyl)amino]j-4-methyl-2-oxo-1,2~
dibydropyridin-3-yl}aocetate

(cxxii) Methyl (4-mothyl-1-{[(2-methyl-LH-imidazol-5-yl)methy]]amino} -
2-0x0-1,2-dihydropyridin-3-yl)acetate

(oxxiii) Methy] {1-[(2-fluoro-5-methoxybenzyl)amino)-4-methyl-2-oxo-
1,2-dihydropyridin-3-yl}acetate

(xxxiv) Methyl {4-methyl-1-{(2-morpholin-4-ylbenzyl)amino]-2-oxo0-1,2-
dibydropyridin-3-yl}acetate

(xxxv) Methyl (1-{[(1,3-dimethyl-5-morpholin~4-yl-1 H-pyrazol-4-yI)-
methyl]amino }-4-methyl-2~oxo0-1,2~dihydropyridin-3-yl)acetate

(oxxvi) Methyl {4-methyl-2-oxo-1-[{(quinolin-8-ylmethyl)amino}-1,2-
dihydropyridin-3-yl}acetate

(xxvii) Methyl [4-methyl-2-0xo0-1-({[5-(2-thienyl)isoxazol-3-y[]methyi}-
amino)-1,2-dihydropyridin-3-y[jacetate
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(xoexviii) Methyl {4-methyi-2-oxo-1-{(2-phenylpropyl)aming]-1,2-dikydro-
pyridin-3-yl}acetate

(oxxix) Methyl {1-[(bicyclo[2.2.1}hept-5-en-2-ylmethyl)amino]-4-methy)-
2-ox0-1,2-dibydropyridin-3-yl}acetate

(xI) Methyl {1-({3-[(2-chloro-1,3-thiazol-5-y[)methoxy]benzyl} amino)-4.
methyl-2-oxo-1,2-dilrydropyridin-3-yljacetate

(x1i) Methyl (4-methyl-1-{[(3-methyl-5-phenylisoxazol-4-yl)methyl]-
amino)-2-oxo-1,2-dikydropyridin-3-yl)acetate

(xiii) Methyl (1-{{(1,3-dimethyl-5-morpholin-4-yl-1H-pyrazol-4-y1)-
methyljamino} -4-methyl-2~0x0~1,2-dihydropyridin-3-yl)acetate

(a) Diftugro-2-pyridin-2-yiethvl triflvoromethanes

The sub-title compound was prepared according to the method described in
J. Med. Chem. 46, 461 (2003))

A solation of 22-difluaro-2-pyridin-2-ylethyl triffucromethanesulfonate
(2.0 mmol; see step (a) above) end (1-amino-4-methyl-2-oxo0-1,2-
dibydropyridin-3-yl)acetic acid methy! ester (2.09 mmol; se¢ Preparation 1
sbove) in 1,2-dichloroethane (40 ml.) was stirred at 50°C for 3 days before

PCT/SE2005/000124
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being concentreted. Purification by flash chromatography (8i0,, ethyl
acctate) gave the title compound. -

'H NMR (500 MHz, CDCls) & 8.63 (d, 1H), 7.82 (dt, 1H), 7.69 (d, LE),
7.37 (44, 1H), 7.29 (d, 1H), 627 (1, 1H), 5.98 (d, 1H), 3.85-3.93 (m, 2H),

3.68 (s, 3H), 3.63 (s, 2H), 2.15 (s, 3H)

(a) Methyl 2-bromo-S-fluorobenzoate

To a solution of 2-tromo-35-fluorobenzoic acid (3.0 g, 13.7 mmol) in
methanol (4 mL) was added HCl-saturated methano! (70 mL). The reaction
mixture was stirred for 24 hours and then concentrated. The excess of HC!
was removed by co-evaporation from methsnol to give the sub-title
compound (97%), which was used in the next step without further
pwrification.

'H NMR (500 MHz, CDCls) & 3.96 (s, 3H), 7.09 (dt, 1H), 7.55 (dd, 1H),
7.65 (dd, 1H) —

(b) Methy] 2-cyano-5-flucrobenzoate

Methy! 2-bromo-S-fluorobenzoate (3.0 g, 12.87 mmol; see step (a) above)
was dissolved in dry DMF (18 mL). The resulting solution was then
degassed by flushing with N, gas for 5 minutes., Copper(l) cyanide (2.3 g,
25.74 mmol) was added and the reaction mixture was degased again before
being refluxed for 90 minutes. NaCN (aq, 10%) was added and the mixture
was extracted with DCM. The DCM phase was dried through a phase
separator and the solvent was removed in vacuo. The crude product was
dissolved in toluene and washed once with water. The organic phase was
dried over MgS0, and filtared. The solvent was removed in vacuo to give
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the crude sub-title compound (77%), which was used in the next step
without farther purification.
'H NMR (500 MHz, CDCl,) § 4.04 (s, 3H), 7.38 (dt, 1H), 7.82-7.87 (m,

Lrthm.ma.lumnnmnhydnde(l 12g.295mmol)was dispersed in dry THF
(10 mL) and the resulting mixture cooled with an ice bath, Methyl 2-cyano-
5-fluorobenzoate (1.76 g, 9.85 mmol; see step (b) above) was dissolved in
THF (10+S mL) and added to the reducing agent. The reaction mixture was
stirred for 10 minutes and then the ice bath was removed. After 1 howy, the
reaction was quenched with water (2 mL), NaOH (2M, 4 mL) and then
more water (2 mL), after which the resuiting mixtnre wes stirred for 10
minutes. The mixture was diluted with diethyl ether (50 mL) and filtered.
The organic phase was dried over MgSO; and filtered. The solvent was
removed #n vacuo to give the sub-title compound (81 %), which was used
'H NMR (500 MHz, CDCL) & 4.01 (s, 2H), 4.63 (s, 2H), 6.95.(dt, 1H), 7.11
(dd, 1H), 7.23 (dd, 1H)

[Z{Amomeﬂayl)-s-ﬂumophmyl]methmol (1.24 g 7.99 mmol; see step
(c) sbove) was dissolved in DCM (20 mL) end di-zert-butyldicarbonate
(1.74 g, 7.99 mmol), dissolved in DCM (5 mL), was added. The reaction
mixture was stirred at room temperature for 2 hours. The reaction mixture
was diluted with DCM and washed once with water. The DCM phase was
dried through a phase separator and the solvent was removed in vacuo. tert-
Butanol was coevaporated from toluene to give the sub-title compound
(96%), which was used without further purification.
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'H NMR (500 MHz, CDCls) § 1.45 (s, 9ED, 2.83 (br s, 1H), 435 (d, 2H),
4.74 (s, 2H), 5.06 (br s, 1H), 6.99 (du 1H), 7.1 (dd, 1H), 7.29-7.31 (m, 1)

tcrt-Butyl [4-ﬂuom-2-(hydroxym¢myl)b=:zyl]cnbmte (19 g
7.70 mmol; see step (d) above) was dissolved in dry THF (25 mL) and the
resulting solution was cooled with an ice bath. Diphenylphosphoryl szide
(2.75 g 10.0 mmol) and DBU (1.52 g 1060 mmol) were added. The
mixture was stirred under inert atmosphere and the ice bath was left to
warm to room temperature overnight. The reaction mixture was diluted
with wuaier and extracted twice with ethyl acetate. The organic phase was
washed with brine and dried over MgSO, and filtered before the solvent
was removed in vacuo, Purification by flesh chromatography (SiO,,
heptane:ethyl acetate 10:1) gave the sub-title compound (76%).

TH NMR (500 MHz, CDCLy) § 1.48 (s, 9H), 4.34 (d, 2H), 4.45 (s, 2H), 4.83
(br 5, 1H), 7.04 (dt,1H), 7.08 (d4, 1H), 7.32-7.39 (m, 1H)

'I'EA(I 765, 17. 55mmo1)inmahmol(15 mL)wunddedtow-t-hnyl [2-
(azidomethyl)-4-flucrobenzyl]carbamate (1.64 g, 5.835 mxmol; see step (e)
sbove) and the mixture was flushed with Ny gas.  1,3-Propanedithiol
(1.90 g, 17.55 mmol) dissolved in methanol (15 mL) was added. The
reaction mixture was stirred at room temperature for 2 days. The white
precipitate that formed was filtered off and washed with methanol. The
filtrate was collected and the sofvent was removed in vacuo. Purification by
flash chromatography (SiOz, 2.5% methanol in DCM + 1% TEA) gave the
title compound (82%).

'H NMR (500 MHz, CDCly) 8 1.48 (s, 9H), 3.94 (s, 2H), 4.33 (d, 2H), 5.80
(b s, 1H), 6.94 (dt,1H), 7.06 (dd, 1H), 7.32 (dd, 1H)
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Preparation 7
terr-Butyl i 14.m b 1 ate

The title compound wes prepared by a method analogous to that described
in Preparation 6, steps (b) to (f) above, using methyl 2-bromo-S-
methoxybenzoste in place of methyl 2-bromo-5-fluorobenzoate in step (b),
and reaction times of 2 hours, 2 hours and 1 hour for steps (b), (¢) and (d),
respectively.

'H NMR (500 MHz, CDCly) 5 1.44 (s, 9H), 3.83 (s, 3H), 4.04 (d, 2H), 4.27
(4, 2ZK) 5.76 (br 5, 1H), 6.83 (dd, 1H), 7.03 (4, 1H), 7.24 (d, 1H)

in Preparation 6 above, using 2-chloro-S-methylbenzoic acid in place of 2-

bromo~5-fluorobenzoic acid in step (a), and the following variations to the

procedures: )

(I i step (b), the mixture was initially refluxed for 18 hours, an

... .. .additional portian of CuCN (1 equiv.) was then added end the reaction
mixture was further refluxed for 16 hours;

(II) in step (e), tolnene:ethy! acetate (15:1) was used for chromatography;
and

(I) in step (f), no precipitate formed and purification was performaed
directly after concentration of the reaction mixture,

H NMR (500 MHz, CDCl) 5 1.46 (s, SH), 2.36 (s, 3H), 3.92 (s, 2H), 4.35

(d, 2H), 5.98 (or s, 1H), 7.08 (d,1H), 7.13 (s, 1H), 7.24 (4, 1H)
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in Preperation 6 above, using 2~chloro-5-(trifluoromethyl)benzoic acid in

place of 2-bromo-5-flnorobenzaic acid in step (a), and the following

varistions to the procedures: _

(@ in step (b), the reaction mixture was refhxed for 3 days and
purification by chromatography was with heptane:ethyl acetate (15:1);

(D) in step (¢), the crude product was not purified before being used in step
(f); and

(IID) in step (f), the reaction mixture was stirred for 24 hours.

'H NMR (500 MHz, CDOD) § 1.48 (s, 9H), 3.98 (s, 2H), 4.36 (s, 2t0), 7.50

(d,1H), 7.56 (d, 1H), 7.72 (s, 1H)

Examples

Example ]

Unless otherwise stated, the commpounds (i) to (xxxvi) listed below were
prepared from carresponding compounds of Preperation 2 by the following
general method.

Sodium hydroxide (29 mg, 0.71 mmol) was added to a solution of the
specific ester (0.24 mmol; see Preparation 2 sbove) in THF ;watermethanal
(3 mL, 2:2:1) and the reaction mixture was stirred at room tempersture for 3
hours. The mixture was acidified (HC, 1 M) until pi{ ~ 2 and extracted
with ethyl acetste (3 x 5 mL). The combined organic layers were dried
(Na;S0,), filtered and the solvent was evaporated under reduced pressure.
‘The residue (the carboxylic acid) was used without further purification.
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DIPEA. (125 uL, 0.71 mmol) and the specific amine (0.31 mmol; see List 5
above) were added to the crude carboxylic acid (sec above) in DMF (4 mL)
at 0°C. After 30 mioutes, EDC (69 mg, 0.36 mmol) and HOBt (49 mg,
0.36 mmol) were added and the reaction mixture wes stirred at 0°C for 1

5  hour and then at room temperature for 2 days. DMF was removed under
reduced pressure. NaHCO; (sat., 2 mL) was added and the aqueous layer
was extracted with ethyl ecetate (3 x 5 mL). The combined organic layers
were dried (Na;SO,), filtered and the solvent was evaporated under reduced
pressure. Purification by fiash chromatography (8i0;, 5% methanol in ethyl

10 acetate) gave the amides listed at (i) to (xv) below as oils, The yields ovar
two steps for these amides were 68-84%,

(i) [Amino~(4-{[2-(4~-methy}-2~0x0-1-phenylmethanesul fonylamino-1,2-

dikydropyridin-3-ylacetylamino}methyi} phenyl)metirylencjcarbamic acid
15  benzyl ester

H NMR (400 MHz, CD;0D) & 2.21 (3H, s), 3.35 (2H, 1), 4.39 (2H, 5), 4.43
(2H, 8), 5.18 (2H, 5), 6.17 (1H, d), 7.26-7.55 (13H, m), 7.69 (2H, d)

(i) [Amino-(4-{[2-(1-benzenesulfonylamino-4-methyl-2-0x0-1,2-dihydro-

20  pyridin-3-yl)ecetylamino]methyl)phenyl)methylene]casbemic acid benzyl
ester .

'H NMR (400 MHz, CDCl) 5 2.11 (8, 3H), 3.29 (s, 2H), 4.25 (s, 2H), 521

(s, 2H), 6.11 (4, 1H), 6.91-7.70 (m, 18H), 10.05 (br s, 1H)

25 (iii) {Amino-{4-({2-[1-(4-methoxybenzenesulfonylamino)-4-methyl-2-oxo~

1,2-dihydropyridin-3-yl]acetylamino}methyl)phenyljmethylene } carbanic
acid benzyl ester
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'H NMR (400 MHz, CD,0D) 5 2.18 (3H, £), 3.36 (2H, 5), 3.72 (3H, s), 4.32
(21, ), 5.18 (2K, 5), 6.17 (1H, d), 691 (2H, d), 7.26-7.54 (9H, m), 7.6
(2H, d), 7.69 (2H, d)

(iv){Amino-{4-({2-[1-(2-methoxy-4-methylbenzenesulfonylamino)-4-methy}-

- 2-ax0-1,2-dihydropyridin.3-yljacetylamino}methyl)phenyljmethylenc}-

carbamic acid benzyl ester
"H NMR (400 MHz, CDCl,) 3 2.19 (s, 3H), 2.33 (s, 3H), 3.38 (3, 2H), 3.92

(s, 3H), 4.32 (s, 2H), 5.19 (s, 2H), 6.20 (4, 1H), 6.73 (d, 1H), 6.97 (s, 1H),
7.30-7.38 (m, 58), 7.41 (d, ZH), 7.48 (d, 1H), 7.54 (4, 1H), 7.80 (4, 2H)

(v) {Amino-{4-({2-[1-(3,4-dichlorobenzenesulfonylamino)-4-methyl-2-oxo-
1,2-dihydropyridin-3-yl}acetylamino}methy)phenyljmethylene} carbemic acid
benzyl ester

'H NMR (400 MHz, CDCL;) 5 2.22 (s, 3H), 3.38 (s, 2E1), 4.34 (s, 2H), 5.19
(s, 2H), 6.21 (4, 1H), 7.29-7.36 (m, SH), 7.41-7.46 (m, 3H), 7.55 (s, 2H),
1.78 (d, 1H), 7.83 (s, 1H)

(vi) {Amino-[4-({2-[1-(3-methoxybenzenesulfonylemino)-4-methyl-2-oxo-
1,2-dibydropyridin-3-yl]ecetylamino} methyl)phenyl}methylene} carbamic
acid benzyl ester

'H NMR (400 MHz, CDsOD) § 2.30 (s, 3H), 3.30 (s, 2H), 3.70 (s, 3H), 425
(d, 1H), 5.20 (s, 2H), 6.17 (d, 1H), 6.89 (br s, 1H), 7.04 (4, 1H), 7.13-7.37
(m, TH), 7.43 (d, 2H), 7.48 (4, 1H), 7.71 (d, 2H)

(vii) { Amino-[4-({2-[1-(2,5-dimethylbenzenesulfonylamino)-4-methyl-2-
oxo-~1,2-dihydropyridin-3-y{]acetylamino}methyl)phenyljmethylene}-
carbamic acid benzy] ester
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"H NMR (400 MHz, CDCL,) 5 2.23 (s, 3H), 2.30 (s, 3H), 2.60 (s, 3H), 3.35
(s, 2H), 4.27 (d, 2H), 520 (s, 2H), 6.12 (d, 1H), 6.91 (br s, 1H), 7.11-7.49
(m, 11H), 7.77 (d, 2H)

(viii) {Amino-[4-({2-[4-methyl-1-(naphthalene-1-sulfonylamino)-2-ox0-
1,2-ditrydropyridin-3-yljacetylamino}methyl)phenyijmethylene} carbamic
acid benzy] ester

"H NMR (400 MHz, CDCly) 8 2.19 (s, 3H), 3.15 (s, 2H), 4.11 (s, 2H), 5.17
(s, 2ED), 5.99 (4, 1H), 7.00 (4, 4H), 726-7.51 (m, 8H), 7.60 (d, 2H), 7.83 (4,
1H), 7.99 (d, 2H), 8.56 (br d, 1H)

(ix) [4-Chloro-2-({2-{4-methyl-1-(naphthalene- 1 -sulfonylamino)-2-oxo-1,2-
dibydropyridin-3-yljacetylamino}methyl)benzyl]carbamic acid ferz-butyl
ester

The specific ester (0.47 mmol) was hydrolysed as described in General
Method C above, except that the volume of solvent was 5 ml and the
reaction time was 5.5 hours. The resulting, orude carboxylic acid

- (0.06 mmol) wes dissolved in DCM (1 mL) and TEA. (2 eq.) and the

specific amine (1 equiv.; see List 5 above) were added. The mixture was
cooled to 0°C and PyBOP (1 equiv.) was added. The reaction mixture was
stirred at 0°C for 30 minutes and then allowed to warm to room temperature
and further stirred overnight. Additional portions of TEA (2 equiv.), amine
(0.4 equiv) and PyBOP (0.3 equiv.) were added and the reaction was stirred
for 4 hours. The solvent was removed under reduced pressure and the
residue was purified by chromatography (SiO,, 5% methanol in DCM) to
give the product (89%).

'H NMR (500 MHz, CDCL) & 1.49 (s, 9H), 2.29 (s, 3H), 3.12 (s, 2H), 4.14
(br s, 2H), 4.21 (br s, 2H), 6.14 (d, 1H), 6.74 (t, 1H), 7.21 (bs, 2H), 7.45 (t,
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1H), 7.56-7.64 (m, 2H), 7.88-7.93 (m, 1H), 8.08 (d, 1H), 8.11 (d. 1}5, 8.62
(br &, 1H)

(x) [Amino-(4-{[2-(4-methyl-2-oxo-1-phenethrylamino-1,2-dihydropyridin-3-
yDacetylamino}metiryl }phenylymethylene]carbamic acid benzyl ester

'H NMR (400 MHz, CD;0D) & 2.32 (s, 3H), 2.81 (¢, 2H, J = 7.4Hz), 3.20
(q, 2H, J = 7.5Hz), 3.58 (s, 2H), 4.37 (d, 2H, J = 6.0Hz), 5.20 (s, 2H), 6.09-
6.13 (m, 2H), 7.03-7.78, (m, 15H), 9.50 (br s, 1H)

(xi) {Amino-{4-({2-[4-metiry}-2-oxo-1-(2-0-tolyletitylamino)-1,2-dihrydro-
pyridin-3-yljacetylamino}methyl)phenyljmethylene} carbamic acid benzyl ester
"H NMR (400 MHz, CDCl;) & 2.24 (s, 3H), 2.32 (s, 3H), 2.79 (t, 2H), 3.14
(g, 2H), 3.58 (s, 2H), 435 (d, 2H), 5.20 (s, 2H), 6.12 (4, 1H), 7.06-7.13 (m,
4H), 7.15 (d, 2H), 7.28-7.37 (m, 4H), 7.43 (d, 2H), 7.66 (d, 3H)

(xif) (Amino-{4-[(2-{1-[2~(2,5-dimethylphenyl)etirylamino]-4-metiryl-2-coo-
1,2-dilrydropyridin-3-yi}acetylamino)methyljpheayl} methylenc)carbamic acid
beazyl ester ..

H NMR (400 M¥z, CDCl,) 5 2.20 (s, 3H), 2.25 (s, 3H), 2.31 (s, 3H), .76
(t, 28D, 3.14 (g, 2H), 3.58 (8, 2H), 4.35 (d, 2HD), 5.19 (s, 2H), 6.11 (4, 1H),
6.18 (s, 1H), 6.91 (d, 2ED), 7.00 (d, 1K), 7.14 (d, 2H), 7.26-7.36 (m, SH),
7.43 (d, 2H), 7.67 (d, 3H), 9.27 (br 3, 1H)

(uiif) {5-[(2-{1-{2-(5-Fluoro-2-methylphenyl)ethylamino}-4-methy}-2-oxo-1,2-
dibrydropyridin-3-y1}acetylamino)metiryllpyridin-2-yl} carbamic acid sers-butyl
ester

'H NMR (400 MHz, CDCl;) 8 1.52 (s, 9H), 2.19 (s, 3H), 2.34 (s, 3H), 2.75
(t, 2H), 3.12-3.14 (m, 2H), 3.56 (s, 2H), 4.28 (d, 1H), 6.12 (d, 2H), 6.79 (s,
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1H), 6.83 (d, 1H), 7.05 (d, 1H), 7.33 (d, 1H), 7.46-7.48 (m, IH), 7.55 (s,
1H), 7.83 (d, 1K), 8.1 (d, 1H), 8.76 (s, 1H)

(xiv) {5-{(2-{4-Methyi-2-oxo-1-{2+(2-triflucromethylphenylethylamino}-1,2-
diydropyridin-3-yl} acetylamino)methyljpyridin-2-y1}carbemic acid fert-butyl
ester

'H NMR (400 MHz, CDCL) & 1.52 (s, SH), 2.35 (s, 3H), 2.86-2.89 (m, 2E),
3.22-3.26 (m, 2H), 3.56 (s, 2H), 4.31 (4, 2H), 6.12 (d, 2H), 7.31 (d, 2EI),
7.39-7.42 (m, 2H), 7.48-7.50 (m, 2H), 7.52-7:54 (m, 2H), 7.88 (d, 1H), 8.09
(s, 1H), 826 (s, 1H) -

(xv) 2-{1-{2<(5-Chlaro-2-flucrophenyl)ethylamino]-4-methy}-2-oxo-1,2-
dihydropyridin-3-yI}-N~(3-fluoro-4-methylpyridin-2-yimethyf)acetamide

'H NMR. (400 MHz, CDCh) § 221 (s, 3H), 2.32 (s, 3H), 2.81 (¢, 2H), 3.25
(t, ZH), 3.65 (s, 2H), 4.5 (s, 2H), 6.08 (d, 1H), 6.17 (br s, 1H), 6.93, 6.99
(m, 2H), 7.14-7.18 (m, 2H), 7.31 (d, 1K), 7.82 (br s, 1H), 8.1 (br s, 1H)

(svi) terz-Buty! {2-[({[1-(benzylamino)-4-methy]-2-oxo-1,2-dihydro-
pyridin-3-y]acety! }amino)methylj4-chiorobenzyl} carbemate -

The corresponding ester of Preparation 2 was hydrolysed with sodivm
hydroxide a5 described in the above General Method. The amide coupling
wes then performed as described with respect to Example I(ix) above,
except without the extra addition of reagents. The crude residue was
purified by flash chromatography and preparative HPLC to give the desirec
product.

'H NMR (500 MHz, CDCl;) § 1.46 (s, 9H), 2.36 (s, 3H), 3.61(s, 2H), 4.08
(d, 2H), 4.27-4.32(m, 2H), 4.39 (d, 2H), 5.34 (br s, 1H), 6.03 (d, 1H), 6.38
(br s, 1H), 7.13-7.20 (m, 3H), 7.24-7.37 (m, 6H), 7.61 (brs, 1H)

MS m/z 525.2 (M+H)"

L6
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(xvi) Disters-buty! ((E-{[2-({[1-{benzylamino)4-methyl-2-0xo-1,2-
dibydropyridin-3-yl]acetyl} aminojethoxy]amino} methylylidene)-
biscarbamate

The compound was prepared according to the method described with
respect to Example 1(xvi) above except that preparative HPL.C was not
needed to provide desired product in a sufficiently pure form.

'H NMR (500 MHz, CDCl) § 1.50 (s, 18H), 2.32 (s, 3H), 3.53 (g, 2H),
3.61 (s, 2H) 4.10 (1, 2H), 4.12 (d, 2H), 5.99 (4, 1H), 6.43 (1, 1H), 7.15 (4,
1H), 7.29-7.38 (m, 5H), 7.67-7.72 (m, 1H), 8.02 (s, 1H), 9.09 (g, 1H)

MS m/z 573.6 (M+H)"

(xviii) terr-Butyl {5-[({[1-(benzylamino)-4-methyl-2-0x0-1,2-dihydro-
pyridin-3-y{lacetyl }amino)methyl}-6-methylpyridin-2-yi}carbamate

The corresponding ester of Preparation 2 was hydrolysed as described in the
above Geperal Method, except that the reaction mixture was stirred
ovemight. The amide coupling was performed as described with respect to
Example 1(ix) above, but without the extra addition of reagents and with the
use of TBME:methanol (97:3) as eluent for the chromatography.. . _

'H NMR (500 MHz, CDCl) & 1.49 (s, 9H), 2.33 (s, 3H), 2.35 (s, 3H), 3.59
(s, 2H), 4.01 (d, 2H), 4.31 (d, 2H), 6.01 (d, 1H), 6.27 (t, 1H), 7.07 (br s,
1H), 7.16 (d, 1H), 7.27-7.35-(m, 4H), 7.40 (4, 1H), 7.44 (t, 1H), 7.63 (4,
1H)

(xix) tert-Butyl (4~chioro-2-{[({4-methyl-2-ox0-1-[(2-phenylethyl)amino}-
1,2-dihydropyridin-3-yl}acetyl)amino]methyl }benzyl)carbemate

The corresponding ester of Preparation 2 was hydrolysed as described in the
above General Method, except that the reaction mixture was stirred
overnight. The amide coupling reaction was then performed as described in
respect of Example 1(ix) above, except that amine (0.1 equiv.) was the only

PCT/SE2005/000124
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reagent added at the extra addition step, and the reaction mixture was stirred
for 4 hours. The crude product was purified by preparative FHPL.C.

H NMR (500 MHz, CDCls) 8 1.46 (s, 9H), 2.36 (s, 3H), 2.85 (t, 2H), 3.24
(g, 2H), 3.59 (s, 25), 4.20-4.30 (m, 2H), 4.37 (d, 2H), 528 (br 3,1H), 6.12-
6.20 (m, 2H), 7.10 (s, 1H), 7.14 (d, 1H), 7.19-7.26 (m, 4H), 728-7.33 (m,
2H), 7.36 (d, 1H), 7.60 (br s, 1H)

MS m/z 539 (M+H)"

(xx) tert-Butyl (6-methyl-5-{[({4-methyl-2-ox0-1-[(2-phenyl ethyl)amino}-
1,2-dihydropyridin-3-yl}acetyl)amino}methyl} pyridin-2-yl)carbamate

The corresponding ester of Preparation 2 was hydrolysed as described in the
General Method above, except that the reaction mixture wes stirred
ovemnight The amide coupling reaction was then performed as described in
respect of Example 1(ix) above, except that amine (0.1 equiv.) was the only
reagent added at the extra addition step, and the reaction mixture wes stirred
for 3 hours. The crude product was purified by preparative HPLC.
'HNMR (500 Mz, CDCl;) & 1.52 (s, SH), 2.34 (s, 3H), 2.36 (s, 3H), 2.84
(t, 2H), 3.21 (q, 2H), 3.58 (8, 2H), 430 (d, 2H), 6.10 (t, 1H), 6.13 (d, LH),
7.14 (s, 1H), 7.19-7.26 (m, 3H), 7.29-7.40 (m, 4H), 7.44 (1, 1H), 7.63 (d,
1H)

MS m/z 507 (VHH)'

(xxi) tert-Butyl (4-chloro-2-{[({1-[(3-methoxybenzyl)amino]-4-methy]-2-
oxo-1,2-dihydropyridin-3-yl}acetyl)aminojmethy! }benzyl)carbamate

The corresponding compound from Prepamation 2 was hydrolysed as
described in the above General Method. The amide coupling reaction was
then performed as described with respect to Example 1(ix) above, except
that 1.3 equivalents of the specific amine were used and no extra reagents
were added.

PCT/SE2005/000124 C?
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*H NMR (500 MHz, CDCly) & 1.44 (s, 9H), 2.3, (s, 3H), 3.60 (s, ZH;, 3.80
(s, 3H), 4.05 (d, 2H), 4.28 (d, 2H), 4.38 (d, 2H), 5.40 (br s,1H), 6.03 (d,
1H), 6.39 (br 8, 1H), 6.84-6.88 (m, 3H), 7.26-7.24 (m, SH), 7.61 (br s, 1H)
MS m/z 557 (M+H)"

(xxii) tert-Butyl (5-{[({1-[(3-methoxybenzyl)amino}-4-methyi-2-oxo-1,2-
ditrydropyridin-3-yl}acetyl)amino}methyl}-6-methylpyridin-2-yl)carbamate
The comresponding ester from Preparation 2 was hydrolysed as described in
the above General Method. The amide coupling reaction was then
performed as described in the above General Method, except that TEA was
used instead of DIPEA and HOAL instead of HOBt.

'H NMR (500 MHz, CDCl;) 5 1.50 (s, 9H), 2.33, (s, 3H), 2.34 (s, 3H), 3.40
(s, 2ZH), 3.80 (s, 3H), 4.00 (d, 2H), 4.30 (d, 2H), 6.02 (d, 1H), 636 {t, 1H),
6.83-6.87 (m, 3H), 7.20 (d, 1H), 7.23 (t, 1H), 7.38 (d, 1H), 7.40 (s, 1H),
7.48 (t, 1H), 7.63 (d, 1H)

MS m/z 522 (M+H)"

(xili)-tert-Butyl (4-chloro-2-{[({4-methyl-2-0xo-1-[(pyridin-3-ylmethyl)-
amino}-1,2-dihydropyridin-3-yl}acetylaminojmethyl}benzyl)carbamate
The corresponding ester from Preparation 2 was hydrolysed with lithium
bydroxide (1 M aq., 1.5 equiv.) in THF:MeOH (1:1) and the crude
carboxylate was coupled to the specific amine (see List 5 above) according
to the procedure described in the above General Method, except that TEA
was used instead of DIPEA and HOAL instead of HOBL.

'H NMR (500 MHz, CDCl;) & 8.56 (d, 1H), 8.53 (s, 1H), 7.64 (d, 1H), 7.52
(s, 1H), 7.24-731 (m, 2H), 7.12-7.21 (m, 3H), 6.35 (br s, 1H), 6.04 (d, 1H),
535 (br s, 1H), 4.40 (d, 2H), 4.29 (d, 2H), 4.12 (4, 2H), 3.59 (d, 2H), 2.34
(s, 3H), 1.44 (s, 9H)

MS m/z 528 (M+H)"
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(xxiv) tert-Butyl (6-methyl-5-{[({4-methyl-2-0xo-1-[(pyridin-3 -ylm;thyl)-
amino]-1,2-dihydropyridin-3-yl}acetyl)amino}methy!} pyridin-2-yl)-
carbamate

Prepared according to the procedure described in respect of Example
1(xxiii) above.

'H NMR (500 MHz, CDCly) & 8.52-8.60 (m, 2H), 7.58-7.68 (m, 2H), 7.34-
7.44 (m, 2H), 7.25-7.30 (m, 1H), 7.16 (d, 1H), 626-6.34 (m, 1H), 6.04 (d,
1H), 432 (d, 2H), 4.05 (d, 2H), 3.59 (s, 2H), 2.36 (s, 6H), 1.50 (s, SH)

MS m/z 493 (M+H)" |

(xxv) tert-Butyl [S-({[(1-{[(2-methoxypyridin-3-yl)methyl]amino}-4-
methyl-2-oxo-1,2-dihydropyridin-3-yl)acetyl]amino} methyl)-6-methyl-
pyridin-2-ylJcarbamate

Prepared according to the procedure described in respect of Exmmple
1(xxiii) above.

"H NMR (500 MHz, CDCl;) & 8.11 (dd, 1H), 7.63 (d, 1H), 7.36-7.45 (m,
3H), 7.24 (d, 1H), 7.19 (bs, 1H), 6.81 (dd, 1H), 6.57 (t, 1H), 6.08 (d, 1H),
429 (d, 2H), 4.06 (d, 2H), 3.94 (s, 3H), 3.57 (s, 2H), 234-2.37 (m, 6H),
1.50 (s, 9H)

MS m/z 523 (M+H)"

(xxvi) tert-Butyl [4-chloro-2<({[(1-{[(2-methoxypyridin-3-yl)methyl]-
amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)acetylJamino }methyi)-
benzyl]carbamate

Prepared according to the procedure described in respect of Example
1(xxii) above. '

"H NMR (500 MHz, CDCl;) 5 8.10 (dd, 1H), 7.57 (bs, 1H), 738 (d, 1H),
7.10-7.26 (m, 4H), 6.80 (dd, 1H), 6.63 (bs, 1H), 6.08 (d, 1H), 5.38 (bs, 1H),

“r
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4.36 (d, 2E0), 4.28 (b4, 2H), 4.10 d, 2H), 3.93 (s, 3H), 3.57 (s, 2H), 2.34 (s,
3H), 1.4 (s, 9H)

(rxvii) 2-(1-{[(2-Methoxypyridin-3-y)methyljJamino}-4-methy}l-2-oxo-1,2-
dibydropyridin-3-yl)-N-[2-(1H-tetrazol-1-y])benzyljacetamide

Prepared according to the procedure described in respect of Example
1(xxiii} above. The crude compound was then purified by preparative
HPLC.

' NMR (500 MHz, CDsOD) 5 9.54 (s, 1H), 8.04 (dd, 11, 7.60-7.67 (m,
2H), 7.51-7.57 (m, 2H), 7.47 (d, 1H), 7.41 (d, 1H), 6.87 (dd, 1H), 6.19 (4,
1H), 4.23 (s, 2H), 4.16 (s, 2H), 3.90 (s, 3H), 3.49 (s, 2H), 2.21 (5, 3H)

MS m#% 461 (M+H)*

(oxviif) zert-Butyl {5-[({[1-(benzylamino)-4-metiryl-2-oxo-1,2-dihydro-
pyridin-3-yljacetyl}amino)methyl}-4,6-dimethylpyridin-2-yl}carbamate
Prepared according to the procedure described in respect of Example 1(xxii)
above. .
"H NMR (500 MHz, CDCL) 8 1.48 (s, 9H), 2.29 (s, 3H), 2.33 (s, 3H), 2.40
(s, 3H), 3.54 (s, 2H), 3.94 (d, 2H), 4.34 (d, 2H), 5.99 (4, 1H), 6.19 (t, 1H),
7.04 (br s, 1H), 7.14 (d, 1H), 7.23-7.28 (m, 3H), 7.29-7.35 (m, 3H), 7.56 (s,
1H)

MS m/z 506 (M+H)*

(xxix) 2-[1-(Benzylamino)-4-methyl-2-oxo-1,2-dihydropyridin-3-y[}-N-[2-
( LH-tetrazol-1-yl)benzyl]acetamide

Prepared according to the procedure described in respect of Example 1(xxii)
above,.
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IH NMR (500 MHz, CDCl3) & 2.27 (s, 3H), 3.53 (s, 2H), 4.10 (d, 2H), 4.20
(d, 2H), 6.01 (d, 1H), 6.36 (t, 1H), 7.19 (d, 1H), 7.27-7.35 (m, 6H), 7.43 (m,
1H), 7.50-7.63 (m, 3H), 8.96 (s, 1H)

MS mZz 430 (M+H)" ‘

(:0x) N-[(6-Amino-2,5-dimethylpyridin-3-yl)methyi]-2-{1-[(3-methoxy-
benzyl}aminoj-4-methyl-2-oxo-1,2-dilrydropyridin-3-yl} acetamide

The corresponding ester from Preparation 2 was hydrolysed as described in
the sbove General Method. The amide coupling reaction was then
performed as described in the above General Method, except that 1.5
equivalents of the specific amine (see List 5 above) were used and that TEA
was used instead of DIPEA and HOAt instead of HOBt.

'H NMR (500 MHz, CD;0D) 5 2.07 (s, 3H), 2.24 (s, 3H), 2.31 (s, 3H), 3.60
(s, 2H), 3.78 (3, 3H), 4.07 (s, 2H), 4.24 (d, 2H), 6.15 (d, 1H), 6.83—6.91 (m,
3H), 7.22 (t, 2H), 7.34 (4, 1H) '
MS m/z 436 (M+H)*

(xxxi) tert-Buty] (4-methaxy-2-{[({4-methyl-2-oxo-1-[(pyridin-3-yk . - ——— .
methyl)amino}-1,2~dihydropyridin-3-yl}acetyl)amino]methyl} benzyl)-

carbamate

Prepared according to the procedure described in respect of Example
1(xxiii) above.

'H NMR (500 MHz, CDCls) & 1.45 (s, 9H), 2.34 (8, 3H), 3.59 (g, 2H), 3.71

(s, 3H), 4.02 (d, 2H), 4.24-4.29 (m, 2H), 4.40 (d, 2H), 5.29 (br s, 1H), 6.01

(d, 1H), 632 (br s, 1H), 6.73 (d, 1H), 6.77 (br s, 18, 7.12 (d, 1H), 7.23 (4,

1H), 7.45 (b 8, 1H), 7.63 (d, 1H), 8.52 (s, 1H), 8.56 (4, 1H)

MS m/z 523 QVi+E)
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(xxxii) ter7-Butyl [2-{{({4-methyl-2-oxo-1-[(pyridin-3-ylmethyl)amino]-
1,2-dilydropyridin-3-yl}acetyDamino}methyl}-4-(trifluoromethyl)benzyl}-
carbamate

Prepared according to the procedure described in respect of Example
1(xxiii) above.

'H NMR (500 MHz, CDCl;) & 1.45 (5, 9H), 2.34 (s, 3H), 3.60 (s, 2H), 4.11
(d, 2H), 4.23-4.40 (m, 2H), 4.46 (d, 2H), 541 (t, IH), 6.04 (d, 1H), 6.34 (br
8, 1H), 7.17 (d, 1H), 7.24-7.30 (m, 1H), 7.38 (b s, 1H), 7.42-7.50 (m, 2H),
7.59 (br s, 1H), 7.64 (d, 1E), 8.52 (s, LH), 8.56 (d, 1¥])

MS m/z 560 (MHE)"

(oxxiii) 2-{4-Methyl-2-oxo-1-[(pyridin-3-ylmethyl)aminc]-1,2-dihydro-
pyridin-3-y1}-N-[(1-trityl- LH-benzimidazol-6-y])methyl]acetamide
Prepared according to the procedure described in respect of Example
1(xxiii) above.

'H NMR (500 MHz, CDCl) § 2.31 (s, 3H), 3.49 (s, 2H), 4.09 (d, 2H), 4.16
(d, 2H), 6.02 (d, 1H), 6.25 (t, 1H), 6.34 (s, 1H), 6.99 (t, 1H), 7.04 (d, 1H),

-+ 7.12~7.20 (m, TH), 7.26-7.36 (m, 10H), 7.62 (d, 15, 7.70 (d, 1K), 7.90 (s,

1H), 8.54 (s, 1H), 8.57 (4, 1H)
MS m/z 645 QV+H)"

(axxtv) tert-Butyl (6-{[({4-metyl-2-oxo- 1-[(pyridin-3-ylmethyl)amino}-
1,2-dihydropyridin-3-yl}acetyl)aminojmethyl}pyridin-3-yl)carbamste
Prepared according to the procedure described in respect of Example
1(xxii) above.

'H NMR (500 MHz, CDCl,) 5 8.53 (m, 2H), 8.34 (d, 1H), 7.85 (d, 1H),
7.58-7.68 (m, 2H), 725 (m, 1H), 7.07-7.15 (m, 2H), 6.82 (s, 1H), 6.29 (t,
1H), 5.98 (d, 1H), 4.45 (d, 2H), 4.11 (d, 2H), 3.63 (s, 2H), 2.30 (5, 3H), 1.48
(s, 9H)
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(xoxxv) rert-Butyl] (4-chloro-2-{{({1-{(2,2-difluoro-2-pyridin-2-ylethyl)-
amino)-4~methyl-2-oxo-1,2-diydropyridin-3-yl}acetyDaminolmethyl}-
benzyl)carbamate

Prepared according to the procedure described in respect of Example
1(xxiii) above.

" NMR (500 MHz, CDCl,) 5 8.64 (d, 1H), 7.84 (t, 1H), 7.70 (d, 1H), 7.52
(bs, 1H), 7.40 (t, 1H), 7.31 (4, 1H), 7.22 (d, 1H), 7.10-7.17 (m, 2H), 6.37
(bs, 1H), 6.08 (d, 1H), 5.36 (bs, LH), 4.36 (d, 2H), 4.25 (s, 2H), 3.87 (dt,
2H), 3.55 (s, 2H), 2.34 (s, 3H), 1.44 (g, 9H)

(xxxvi) tert-Butyl [4-chioro-2-({[(1-{[2,2-diflucro-2-(1-oxidopyridin-2-yl)- °
ethyljamino}-4-methyl-2-ox0-1,2-dihydropyridin-3-yl)acetyl]amino}-
methyl)benzyljcarbamate

To a solution of ferr-butyl (4-chloro-2-{{({1-[(2,2-difluoro-2-pyridin-2-
ylethyl)amino]-4-methyl-2-oxo-1,2-dihydropyridin-3-yl}acetyl)amino}-
methyl}benzyl)carbamate (0.20 mmol; see Example 1(oxcv) above) in DCE
(1 mL) wss added mCPBA (029 mmol) and the resulting solution was
stirred at room temperature for 3 days. Then, mCPBA (0.29 mmol). and
4,4'-thiobis(2-tert-butyl-5-methyiphenol) (0.03 mmol), together with DCE
(1 mL) were added and the resplting mixture was heated to 55°C for 4
hours. The reaction mixture was dihited with DCM and washed with
NaHCO; (ag.) and Na;SO; (ag.). The aqueous layer was extracted with
DCM and the combined organic layers were dried through a phase separator
and concentrated. The title compound was then purified by Prep-HPLC.

'H NMR (500 MHz, CDCl,) & 8.12 (br s, 1H), 7.71 (m, 1H}, 7.45 (br s, 1H),
7.37 (m, 1H), 720-7.26 (m, 2H), 7.13-7.19 (m, 2H), 6.33 (bs, 1H), 6.02 (d,
1H), 5.36 (br s, 1H), 4.39 (d, 2H), 4.20-4.31 (m, 4H), 3.56 (s, 2H), 2.32 (s,
3H), 1.45 (s, 9H)
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Exsmple 2

Unless otherwisc stated, the compounds (i) to (xi) listed below were
prepared from the corresponding compounds of Example 1 by General
Method A described below.

Compounds (xiii) and (xiv) below were prepared from the corresponding
compounds of Example 1 by General Method B described below.

Unless otherwise stated, compounds (xv) to (xliii) were prepared from the
corresponding compounds of Example 1 by General Method C described
below.

General Method A

Palladitun on carbon (10%, 5 mg) end HCI (conc., 2-3 drops) were added to
a sohtion of the specific benzyloxycarbonyl-protected compound (0.06-
0.007 mmol; see Example 1 above) in methanol (2 mL). The suspension
was hydrogenated under atmospheric pressuré at room temperature for -
30 minutes. The suspension was filtered through Celite®, washed with
methanol (3 x 5 mL) and the solvent was removed under reduced pressure.
The residue was dissolved in a miniroum volume of methanol and the
deprotected product was precipitated from ethyl acetate. Yields were nearly
quantitative.

General Method B

HC] gas was bubbled through a solution of the specific Boc-protected
compound (0.06 mmol; see Example 1 above) in methanol (2 mL) for 5
minutes. The solution was stirred at room temperatore for 30 minutes and
the solvent was removed under reduced pregsure to give the products as
solids. Yields were nearly quantitative.
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General Method C

The specific Boc-protected compound (0.04 mmol; see Example 1 abave)
was dissolved in ethyl acetate saturated with HCI (2 mL.) and stirred at room
temperature for 30 minutes. The solvent and excess of reagents were
evaporated under reduced pressure to give the desired product.

(1) N{4-Cacbamimidoylbenzyl)-2-(4-methyl-2-oxo-1-pherylmethans-
sulfonylamino-1,2-dihydropyridin-3-yl)acetamide

The compound was further purified by Prep~HPLC to give the final product.
'H NMR (400 MHz, CD;0D) § 2.26 (s, 3H), 3.66 (s, 2H), 4.46 (s, 4H), 6.23
(d, 1K), 7.26-7.67 (m, 10H), 8.71 (br s, 1H), 9.13 (bre, 1H)

MS m/z 468.1 (M+H)*

(ii) 2-(1-Benzenesulfonylamino-4-methyl-2-oxo-1,2-dihydropyridin-3-yI)-
N-(4-carbamimidoylbenzyl)acetamide

1 NMR (400 MHz, CD;0D) & 2.18 (s, 3H), 3.39 (s, 2H), 4.35 (s, 2H), 6.17
(d, 1H), 7.26-7.66 (o, 9H), 8.70 (br s, 1H), 9.18 (br 5, 1K)

MS m/z 454.4 (M+H)* e

(i) N<(4-Carbamimidoylbenzyl)-2-[ 1{4-methoxybenzenesulforylamino)-
4-methyl-2-0x0-1,2-dihydropyridin-3-yljacetamide

'H NMR (400 MHz, CD;0D) § 2.21 (s, 3H), 3.31 (s, 2H), 3.72 (s, IH), 4.32
(s, 25D, 6.17 (d, 1H), 6.85 (d, 2H), 7.26-7.51 (w, 3, 7.61 (d, 2H), 7.81 (4,
2H), 8.69 (br s, 1H), 9.11 (br s, 1E)

MS mi 484.4 (M+H)*

(iv) N{(4-Carbamimidoylbenzyl)-2-[1-(2-methoxy-4-metiryibenzenesulfonyi-
amino)-4-methyl-2-axo-1,2-dikydrapyridin-3-yllacetamide -

=
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11 NMR (400 MHz, CD,OD) 5 2.21 (s, 3H), 2.37 (s, 3H), 3.41 (s, 2H), 3.95
(s, 3ED), 4.38 (s, 2H), 6.22 (4, 1H), 6.76 (d, 1H), 7.00 (s, 1H), 7.46-7.53 (m,
4H), 7.74 (d, 1H), 8.75 (br 5, 2H), 9.25 (br 3, 2H)

MS m/z 498.4 (M+ED)*

(v) N-{(4-Carbamimidoylbenzy!)-2-{1-(3,4-dichlorobenzenesulforylamino)-4-
methyl-2-axo-1,2-dihydropyridin-3-yl]acetamide

The compound was further purified by Prep-HPLC to give the final product.
'H NMR (400 MHz, CD;0D) 8 2.26 (s, 3H), 3.41 (s, 2H), 4.43 (g, 2H), 6.23
(d, 1H), 7.37-7.93 (m, 9K), 8.73, (s, 1H), 9.27 (s, 1H)

MS m/z 522.0.(VHH)'

(vi) N-(4~Carbamimidoylbenzyi)-2-{1-(3-methoxybenzenesul fonylamino)-
4-methyl-2-0x0-1,2-dihydropyridin-3-yljacetamide

'H NMR (400 MHz, CD>0D) & 2.22 (s, 3H), 3.39 (s, 2H), 3.78 (s, 2H), 4.39
(s, 2H), 626 (d, 1H), 7.15 (d, 1H), 7.23 (d, 2H), 7.36 (t, 1H), 7.47 (t, 3H),
7.74 (8, 2H), 8.11 (br 5, 1H), 8.76 (br 5, 1H)

MS m/z 482.0 (M+H)* S

(vif) N~(4-Carbamimidoylbenzyl)-2-{1+(2,5-dimethylbenzencsulfonyl-
amino)-4-methyl-2-0x0-1,2-dikydropyridin-3-yl}acetamide

'H NMR (400 MHz, CD;0D) 6 2.20 (s, 3H), 224 (s, 3H), 2.61 (s, 3H), 3.38
(s, ZH), 4.39 (s, ZH), 6.18 (d, 1K), 7.22 (d, 1H), 7.32 (t, ZH), 747 (4, 3H),
7.74 (4, 1H), 8.72 (br 5, 1H), 9.22 (br s, 1H)

MS mv/z 482.1 (M+H)"

(viii) N<(4-Carbamimidoylbenzyl}-2-[4-methyl-1-(naphthalene-1-sulfony]-
amino)-2-oxo-1,2-dibydropyridin-3-yljacetamide
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'H NMR (400 MHz, CD,0D) 5 2.17 (s, 3H), 3.18 (s, 2H), 4.32 (s, 2H), 6.16
(d, 1H), 7.25 (d, 1H), 7.40 (d, 2H), 7.50 (t, 1H), 7.59-7.61 (m, 2H), 7.70 (4,
2H), 7.97-8.01 (m, 1H), 8.07 (d, 1H), 8.17 (d, 1H), 8.57-8.61 (m, 1H), 8.71
(brs, 1H), 9.18 (br s, 1H)

MS m/z 504.1 QM+H)*

(ix) N-{(4-Carbamimidoylbenzyl)-2-{4-methyl-2-oxo-1 -phenethylamino-1,2-
dihydropyridin-3-yl)acetamide .
'H NMR (400 MHz, CD;0D) & 2.28 (s, 3H), 2.87 (t, 2H, J = 6.9Hz), 3.30-
334 (m, 2H), 3.68 (s, 2H), 4.48 (s, 2H), 6.38 (d, 1H), 7.19-7.29 (m, SH),
7.52 (d, 2H), 7.68 (d, 1H), 7.72 (d, 2H), 8.78 (br 8, 1H), 9.24 (br s, 1H)

MS m/z 418.4 (M+H) '

(x) N<(4-Carbamimidoylbenzyl)-2{4-methyl-2-axo-1-(2-0-talylethylamino)-
1,2-dihydropyridin-3-ylJacetamide

'H NMR (400 MHz, CD;0D) 5 130 (s, 2H), 2.27 (s, 2H), 2.81 (br s, 2H),
3.15 (br 8, 2H), 3.63 (s, 3H), 4.46 (s, 3H), 630 (br s, 1H), 6.97-7.16 (m,
5H), 7.46-7.56 (m, 3H), 7.61 (br s, 1H), 7.68 (d, 2H), 8.71 (br s;-1H), 921
(br s, 1H)

MS m/z 432.4 (M+H)*

(xd) N{4-Carbamimidoylbenzyl)-2-{1-[2«(2,5-dimethyiphenyl)ethylamino]-4-
methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide

'"H NMR (400 MHz, CD;0D) & 2.20 (s, 3H), 2.23 (s, 3H), 2.25 (s, 3H), 2.78
(t, 2ED), 3.18 (t, 2H), 3.64 (s, 2H), 4.44 (s, 2H), 627 (d, 1H), 6.89 (d, 1H),
6.94-6.99 (m, 1H), 7.44 (d, 2H), 7.58 (d, 2H), 7.66 (d, 2H)

MS m/z 446.5 (M+E)"
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(xii) N-(2-Aminom5thy1—5-ch10:obmzyl)—2—[4—methyl—1-(naphthnlme-‘ll-
sulfonrylamino)-2-oxo-1,2-dihydropyridin-3-yljacetamide

The Boc-protected specific amide (0.05 munol; see Example 1 above) was
dissolved in HCY/dioxane (2 mL, 4 M) and stirred at room temperature for
2 bours. The solvent was eveporated under reduced pressure and the
residue was purified by chromatography (SiO;, 10% methanol in DCM +
1% TEA). The compound was dissolved in DCM and was washed with
water (2x), dried through a phase separator and the solvent was evaporated
under reduced pressure to give the product.

1H NMR (500 MHz, CD;0D) b 2.15 (s, 3H), 3.23 (s, 2H), 4.20 (i, 2H),
433 (s, 2H), 5.98 (d, 1H), 6.88 (d, 1H), 7.34-7.38 (m, 2H), 7.43 (4, 1H),
7.48 (t, 1H), 7.59-7.65 (m, 2H), 8.00 (d, 2H), B.13 (d, 1H), 8.73 (d, 1H)

MS m/z 525.2 (M+H)"

(xdii) N{(6-Aminopyridin-3-yimetiyl)-2-{1-{2-(5-fiuoro-2-methylphenyl)-
ethylaminc}4-methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide

'H NMR (400 MEz, CD,0D) 3 2.21 (s, 3H), 2.27 (s, 3H), 2.88 (s, 2H), 3.37
(s, 2H), 3.65 (s, 2H), 4.26 (s, 2H), 6.52 (d, 1H), 6.78 (s, 1H), 6.89 (4, 1H),
6.97 (4, 1H), 7.08 (44, 1H), 7.78-7.88 (m, 4H)

MS m/z 424.6 (MHH)*

(xiv) N<(6-Aminopyridin-3-ylmetityl)-2-{4-methryl-2-oxo-1-{2(2-triftuoro-
methylphenyl)ethylamino}- 1,2-dihy dropyridin-3-yl}acetamide

'H NMR (400 MHz, CDyOD).5 2.23 (s, 3H), 2.81-3.01 (m, 2H), 3.31 (s,
3H), 3.59 (s, 2H), 4.27 (s, 2H), 6.16-6.33 (m, 1H), 6.95-7.01 (m, 1H), 7.49-
7.54 (m, SH), 7.75-7.81 (m 1H), 7.86-7.93 (m, 1H)

MS mv/z 460.5 (M+H)"

PCT/SE2005/000124
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(xv) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-[ 1-(benzylamino)-4-methyl-2-
oxo-1,2-dilrydropyridin-3-yl}acetamide hydrochloride
'H NMR (500 MHz, CD;0D) 8 2.21 (8, 3H), 3.60 (s, 2H), 4.11 (s, 2H), 4.27
(8, 2H), 4.43 (s, 2H), 6.16 (d, 1H), 7.28-7.39 (m, 7H), 7.42 (4, 1H), 7.46-
7.48 (m, 1H)
MS m/z 425.2 (M+H)"

(xvi) N-[2-({[Amino(imino)methyljamino} oxy)ethyl}-2-[! {benzylamino)-
4-methyl-2-oxo-1,2-dihydropyridin-3-yl]acetamide hydrochloride

Prepared according to General Method C above, except that the reaction
was stirred for 7 hours at room temperature,

'H NMR (500 MHz, CD;0D) 8 2.27 (s, 3H), 3.52 (t, 2H), 3.61 (s, 2H), 3.98
(t, 2H), 4.18 (s, 2H), 5.51 (5, 1H), 6.22 (d, 1H), 7.29-7.37 (m, SH), 7.39 (d,
1H)

MS m/z 373.1 (M+D*

(xvii) N-[(6-Amino-2-methylpyridin-3-yl)methyl}-2-{1-(benzylamino)-4-
methyl-2-ox0-1,2-dihydropyridin-3-yI]Jacetamide hydrochloride

Prepared according to General Method C above, except that the reaction
was stirred for 20 hours at room temperature.

'H NMR (500 MHz, CD;0D) 5 2.22 (s, 3H), 2.51 (s, 3H), 3.58 (s, 2H), 4.13
(s, 2H), 4.26 (s, 2H), 6.15 (d, 1H), 6.82 (d, 1H), 7.27- 7.36 (m, 6H), 7.87 (d,
1H)

MS m/z 392 M+H)"

(xviii) N~-[2-(Aminomethyl)-S-chlorobenzyl]-2-{4-methyl-2~ox0-1-[(2-
phenylethyl)amino]-1,2-dihydropyridin-3-y1}acetamide hydrochloride
Prepared according to General Method C above, except that the reaction
was stirred for 90 minutes at room temperature.

“w
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TH NMR (500 MHz, CD;0D) 8 2.24 (s, 3H), 2.86 (1, 2H), 3.32-3':34 (m,
2H), 3.61(s, 2H), 4.25 (s, 2H), 4.42 (s, 2H), 6.34 (d, 1H), 7.17-7.25 (m, 3H),
7.26-7.30 (m, 2H), 7.34 (44, 1H), 7.40-7.47 (m, 2H), 7.63 (d, 1H)

MS m/z 439 (M+H)*

(xix) N-[(6-Amino-2-methylpyridin-3-yl)methyl}-2-{4-methyl-2-oxo-1-[(2-
phenylethyl)amino]-1,2-dihydropyridin-3-yl} acetamide hydrochloride
Prepared according to General Method C above, except that the reaction
was stirred for 90 minutes at room temperature.

TH NMR (500 Mtz,CDsOD) 5 2.26 (s, 3H), 2.51 (s, 3H), 2.86 (t, 2H), 3.31-
3.34 (m, 2H), 3.60 (s, 2H), 4.27 (s, 2H), 6.34 (d,1R), 6.81 (d,1H), 7.17-7.25
(m, 3H), 7.26-7.31 (m, 2H), 7.63 (d, 1H), 7.86 (4, 1H)

MS m/ 406 QM+H)*

(xx) N-[2-(Aminomethyl)-5-chlorobenzyl)-2-{ 1-[(3-methoxybenzyl)-
amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide hydrochloride
'H NMR. (500 MHz, CD;0D) § 2.12 (s, 3H), 3.51 (s, 2H), 3.68 (s, 3H), 4.00

(s, 2H), 4.17 (s, 2H), 4.33 (8;-2H), 6.07 (d, 1H), 6.74-6.82 (m, 3H), 7.13 (¢, --

1H), 725-7.29 (m, 255), 7.34 (d, 1H), 737 (s, 1H)
MS m/i 457 (M+E)*

(xxi) N-[(6-Amino-2-methylpyridin-3-yDmethyl]-2-{1-[(3-methoxybeazyl)-
amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yi }acetamide hydrochloride
'H NMR (500 MHz, CD;0D) 5 2.23 (8, 3H), 2.52 (s, 3H), 3.60 (s, 2H), 3.77
(s, 3H), 4.11 (s, 2H), 4.27 (s, 2H), 6.17 (d, 1H), 6.80~6.92 (m, 4H), 7.23 (t,
1H), 7.37 (d, 1H), 7.87 (s, 1H)

MS m/z 422 (M+H)*




(

WO 2005075424 FCT/SE2005000124 3'41

139
»

(xxii) N-[2-(Aminomethyl)-5-chlarobenzyl}-2-{4-methyl-2-oxo-1-[(pyridin-
3-ylmethyl)amino}-1,2-dibydropyridin-3-yl} acetamide
Prepared according to General Method C above, except that the reaction
was stirred for 3 days at room temperature.

s 'H NMR (500 MHz, CD;OD) & 8.92 (s, 1H), 8.82 (d, 1H), 8.66 (d, 1H),
8.08 (dd, 1H), 7.54 (d, 1H), 7.48 (d, 1H), 7.44 (d, 1H), 7.38 (dd, 1H), 6.22
(4, 1H), 4.43 (s, 4H), 4.28 (s, 2H), 3.58 (s, 2H), 2.20 (s, 3H)
MS m/z 428 (M+H)*

10 (xxiif) N-[(6-Amino-2-methylpyridin-3-yl)methyl}-2-{4-methyl-2-oxo0-1-
[(pyridin-3-yimethyl)amino]-1,2-dihydropyridin-3-yl}acetamide
Prepared according to General Method C above, except that the reaction
was stirred for 3 days at room temperature.
"H NMR (500 MHz, CD:0OD) & 8.92 (s, 1H), 8.83 (d, 1H), 8.66 (d, 1H),
15 8.07 (t 1H), 7.87 (4, 1H), 7.55 (4, 1H), 6.85 (d, 1H), 623 (d, 1H), 4.90 (d,
2H), 4.44 (s, 2H), 4.26 (s, 2H), 3.56 (s, 2H), 2.53 (s, 3H), 2.19 (s, 3H)
MS m/z 393 (M+H)*

(xxiv) N-[2-(Aminomethyl)-5-chlorobenzyl}-2-(1-{[(2-methoxypyridin-3-

20  ylymethyljamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)acetamide
acetate
Prepared accarding to General Method C sbove, except that the reaction
was stirred for 3 days at room temperatre, The crude product was purified
by preparative HPLC,

25 'H NMR (500 MHz, CD;OD) § 8.03 (dd, 1H), 7.52 (dd, 1H), 7.34-7.43 (m,
3H), 7.30 (dd, 1H), 6.85 (dd, 1H), 6.18 (d, 1H), 4.38 (s, 2H), 4.13 (s, 2H),
4.08 (s, 2H), 3.87 (s, 3H), 3.53 (s, 2H), 2.20 (s, 3H), 1.89 (s, 3H)
MS m/z 458 (M+H)"
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(xxv) N-[(6-Amino-2-methylpyridin-3-ymethyi}-2-(1-{[(2-methoxy-
pyridin-3-yl)methyl}amino}-4-methyl-2-axo-1,2-dihydropyridin-3-yl)-
acetamide acetate

Prepared according 10 General Method C above, except that the reaction
was stirred for 3 days at room temperature. The crude product was purified
by preparative HPLC.

TH NMR (500 MHz, CD,0OD) § 8.06 (dd, 1H), 7.54 (dd, 1H), 7.37-7.41 (m,
2H), 6.88 (dd, 1H), 6.41 (d, 1H), 6.20 (d, 1K)}, 4.23 (s, 2H), 4.15 (s, 2H),
3.90 (s, 3H), 3.54 (s, 2H), 2.34 (s, 3H), 2.23 (s, 3H), 1.97 (s, 3H)

MS m/z 423 (M+H)"

(owvi) N-[(6-Amino-2,4-dimethyipyridin-3-yl)methyi}-2-{5-(benzylamino)-
2-methyl-6-axocyclohexa-1,3-dien-1-ylJacetamide hydrochloride

Prepared according to General Method C above, except that the reaction
was stixred overnight at room temperature.

'H NMR (500 MH2z,CD;OD) & 2.22 (s, 3H), 2.45 (s, 3H), 2.56 (s, 3H), 3.54
(br s, 2H), 4.11 (br 5, 2H), 4.32 (3, 2H), 6.14 (br s, 1H), 6.68 (s, 1H), 7.27-
7.36 (m, 6H) - . . —

(xacxvii) N-[2-(Aminomethyl)-5-methoxybenzyl]-2-{4-methyl-2-oxo-1-
[(pyridin-3-ylmethyl)amino]-1,2-dihydropyridin-3-yl}acetamide

Prepared according to the procedure described in respect of Example 2
(xxvi) above.

'H NMR (500 MHz, CD;0D) 5 2.24 (s, 3H), 3.61 (s, 2H), 3.75 (s, 3H), 3.80
(s, 2H), 4.18 (s, 2H), 4.42 (s, 2H), 6.15 (d, 1H), 6.80 (4, 1H), 6.89 (s, 1H),
7.25 (d, 1K), 7.36 (d, 1H), 741 (dd, LH), 7.84 (d, 1H), 8.52 (s, 1H), 8.47 (s,
2H)

MS m/z 422 (Vi+HH)*
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(ocxeviii) N-[2-( Aminomethyl)-S-(trifluoromethyl)benzyl}-2-{4-methy!-2-
oxo-1-[(pyridin-3-ylmethyl)amino}-1,2-dihydropyridin-3-y! } acetamide
Prepared according to the procedure described in respect of Example 2
(xxvi) above.

'H NMR (500 MHz, CD;0D) & 2.23 (s, 3H), 3.62 (s, 2H), 3.94 (3, 2H), 420
(s, 2H), 4.51 (s, 2H), 6.17 (d, 1H), 7.39 (4, 1H), 7.40-7.43 (m, 1H), 7.54-
7.62 (m, 3H), 7.86 (d, LH), 8.46-8.50 (m, 2H)

MS m/iz 460 Q(M+H)"

(xoxxix) N-(LH-Benzimidazol-6-ylmethyl)-2-{4-methyl-2-oxo-1-[(pyridin-3-
ylmethyl)amino]-1,2-dihydropyridin-3-yl} acetamide

The compound of Example 1(;oxxiii) above (38 mg. 0.059 mmol) was
reacted with TFA :water:thioanisole:1,2-ethanedithiol (2 mL of 35:2:2:1) for
3 hours. Acetic acid was added to the reactiop mixture before the solvent

was evaporated under reduced pressure. The residue was triturated with-

diethyl ether and the crude product was purified by preparative HPLC in
arder to provide the title compound.

. NMR (500 MHz, CD;0D) & 2.24 (s, 3H), 3.64 (s, 2H), 4.16 (3, 2H), 4.51

(s, 2H), 6.16 (d, 1H), 7.24 (d, 1H), 7.35 (d, 1H), 7.38 (dd, 1H), 7.54-7.58

(m, 2ED), 7.78 (d, 1H), 8.13 (s, 1H), 7.44-7.46 (m, 2H)
MS m/z 403 (M+H)*

(x1) N-[(5-Aminopyridin-2-yl)methyl]-2- {4-methyl-2-oxo- 1-[(pyridin-3-yl-
methyl)amino]-1,2-dihydropyridin-3-yl}acetamide .
Prepared according to the procedure described in respect of Example 2
(cxvi) above.

'H NMR (500 MHz, CD;0D) 5 8.91 (s, 1H), 8.82 (d, 1H), 8.68 (d, 1H),
8.05-8.09 (m, 2H), 7.73 (dd, 1H), 7.67 (d, 1H), 7.58 (d, 1H), 6.28 (d, 1H),
4,58 (s, 2H), 4.49 (s, 2H), 3.62 (s, 2H), 2.25 (s, 3H)

v
.
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(xli) N[2~(Aminometiryl)-5-chlorobenzyl}-2-{ 1-[(2,2-diffuoro-2-pyridin-2-
ylethyl)amino)-4-methyi-2-oxo0-1,2-dihydropyridin-3-yl} acetamide
Prepared according to the procedure described in respect of Example 2
(xxvi) above.

"H NMR (500 MHz, CD;0D) & 8.73 (m, 1H), 821 (m, 1H), 7.95 (m, 1H),
7.73 (m, 1H), 7.45 (m, d, 1H), 7.40-7.44 (m, 2R), 7.35 (dd, 1H), 6.23 (dd,
1H), 4.42 (s, 2H), 4.26 (s, 2H), 3.90 (m, 2H), 3.59 (s, 2H), 2.23 (s, 3H)

MS m/iz 474 M+H)"

(aclif) N-[2-(Aminomethyl)-5-chlorobenzyl}-2-(1-{[2,2-difluaro-2-(1-oxido-
pyridin-2-ylethyilamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide

Prepared according to the procedure described in respect of Example 2
(xxvi) above.

"H NMR (500 MHz, CD,OD) & 8.26 (4, 1H), 7.92 (dd, 1H), 7.60-7.70 (m,
2H), 749 (d, 1H), 7.36-7.43 (m, 2H), 7.16 (d, 1H), 6.05 (d, 1H), 4.43 (s,
2H), 4.26 (s, ZH), 4.20 (m, 2H), 3.54 (s, 2H), 2.20 (s, 3H)

MS m/z 492 (MHH)* . e

(xliii) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-(4-methyl-2-oxo-1-{[(2-0xo0-
1,2-dihydropyridin-3-yDmethyljamino}-1,2-dilydropyridin-3-yl)acetamide

acetate

Prepared from the compound of Example 1(xxvi) by using General Method
B above and employing an extended reaction time. The title compound was
isolated by Prep-HPLC.

'H NMR (500 MHz, CD,0D) 5 7.51 (d, 1H), 7.43 (dd, 1H), 7.34-7.44 (m,
3H), 7.30 (d, 1H), 6.28 (t, 1H), 6.22 (d, 1H), 4.38 (s, 2H), 4.14 (5, 2H), 3.97
(s, 2H), 3.50 (s, 2H), 2.21 (s, 3H), 1.90 (s, 3H)

MS m/z 442 (M+H)"
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Example 3
Compounds (i) to (xiii) below were prepared accarding to the following
general method.

The relevant esters (as obtained from Preparation 4 sbove) were dissolved
in THF (4mL). Aqueous LiOH (2.5 mL of 0.5 M, 1.3 mmol) was added to
the resultant solution. The rcaction mixtures were shaken at room
temperature for 5 to 25 hours. The solvent was then evaporated under
reduced pressure to give the corresponding carboxylic acids as lithium salts,
which were stored at -80C end used then without further purification.

The crude carboxylic acid salts were dissolved in DMF (1 mL) and N-
methylmorpholine (88 L, 0.8 mmol) was sdded. TBTU (192 mg,
0.6 mmol) was dissolved in 0.5 ml. of DMF and added to each reaction
mixture, and the reaction mixtures were then shaken at room temperature
for 30 min. A solution of 2-[2-(aminomethyi)-4-chlorophenoxy]-N-
ethylacetamide (1 mol equiv; see List 5 above) in DMF (1 mL) -was then
added to each reaction mixture. The reaction mixtures were shaken at room
temperature overnight before being filtered and evaporated to dryness. The
crode mixiures were purified by preparative HPLC (see General
Expetimental Details above) to give the amides listed below as oils or
solids. The yields gver three steps for these amides were 7 to 29% (Purity
>85%; UV at 215nm).

(i) 2-{4-Chloro-2-[({[1-(isobutylamino)-4-methyl-2-ox0- 1,2-dihydro-
pyridin-3-yl]jacetyl }amino)methyl]phenoxy}-N-ethylacetamide

'H NMR (500 MHz, DMSO-d¢) 8 8.29 (t, 1H), 8.04 (t, 1H), 7.56 (d, 1H),
7.26 (m, 2H), 6.92 (d, 1H), 6.42 (t, 1K), 6.11 (d, 1H), 4.46 (s, 2H), 4.33 (d,
2H), 3.47 (s, 2H), 3.10 (q, 2H), 2.71 (t, 2K), 2.12 (s, 3H), 1.68 (m, 1H), 0.99
(t, 3H), 0.92 (d, 6H). :

MS m/z 463.4 (M+H)"
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(ii) 2-[4-Chloro-2~({[(4-methy}-2~ox0-1-{[(1-phenyl-1 H-pyrazol-5-yl)-
methyl]amino}-1,2-dihydropyridin-3-yl)acetyt]emino}methyl)phenoxy]-N-
ethylacetamide

'H NMR (500 MHz, DMSO-d¢) § 8.28 (t, 1H), 8.04 (t, LH), 7.60 (d, 1H),
7.51 (m, 4H), 7.42 (t, 1H), 7.26 (m, 2H), 7.19 (d, 1H), 6.91 (m, 2H), 6.35
(d, 1H), 5.99 (d, 1H), 4.46 (3, 2H), 4.32 (d, ZH), 4.22 (4, 2H), 3.44 (s, 2H),
3.09 (q, 2H), 2.09 (s, 3H), 0.98 (t, 3H).

MS m/z 563. (M+H)"

(i) 2-{4-Chloro-2-[({[1<({[2.5-dimethyl~ 1~(4H-1,2,4-triazol-4-yl)- 1 A-
pyrrol-3-yljmethyl} amino)-4-methyl-2-oxo-1,2-dihydropyridin-3-yl}-
acetyl}amino)methyljphenoxy}-N-ethylacetamide

'H NMR (500 MHz, DMSO-dg) § 9.01 (s, 2H), 8.32 (t, 1H), 8.04 (¢, 1H),
742 (d, 1H), 7.26 (m, 2H), 6.92 (d, 1H), 6.37 (¢, 1H), 6.10 (d, 1H), 597 (s,
1H), 4.46 (s, 2H), 4.33 (d, 2H), 3.83 (d, 2H), 3.48 (s, 2H), 3.10 (q, 2H), 2.13’
(s, 3H), 1.91 (s, 3H), 1.77 (s, 1H), 0.99 (t, 3H).

MS m/z 581.5 (M-+H)"

(@v) 2<(1-{{(4-Benzoyl-1-methyl-1LH-pyrrol-2-yl)methyllamino}-4-methyl-
2-0x0-1,2-dihydropyridin-3-y1)-N-{5-chloro-2-[2-(cthylamino)-2-
oxoethoxyJbenzyl } acotamide

'H NMR (500 MEiz, DMSO-d¢) § 8.31 (t, 1D, 8.05 (¢, 1H), 7.70 (d, 2H),
7.58 (m, 1H), 7.47 (m, 3H), 7.29 (m, 3H), 6.92 (d, 1H), 6.70 (t, 1H), 6.30 (s,
1H), 6.05 (d, 1H), 4.47 (s, 2H), 4.33 (d, 2H), 4.10 (d, 2H), 3.76 (s, 3H), 3.49

(s, 2H). 3.11 (g, 2H), 2.12 (s, 3B), 1.00 (t, 3H).
MS m/z 604.5 (M-+H)"
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(v) 2-(4-Chloro-2~{[({1-[(2,3-dihydro-1-benzofuran-5-yimethyl)aminc]-4-

methyl-2-oxo-1,2-dihydropyridin-3-yl} acetyl)amino]}methyl } phenoxy)-N-

cthylacetamide

'H NMR (500 MHz, DMSO-ds) § 8.29 (t, 1H), 8.05 (1, 1H), 7.40 (4, 1H),
5 7.26 (m, 2H), 7.20 (s, 1H), 7.00 (d, 1H), 6.92 (d, 1H), 6.68 (d, 1H), 6.59 (t,

1H), 6.04 (4, 1H), 4.50 {m, 4H), 4.33 (d, 2H), 3.96 (d, 2H), 3.48 (s, 2H),

3.12 (m, 4H), 2.11 (s, 3H), 1.00 (t, 3H).

MS m/z 538.8 (M+H)"

@ ™ 2-[4-Chloro-2-({[(1-{[(2,4-dimsthyl-1,3-thiazol-S-yimethyljamino}-4-
methyl-2-0x0-1,2-dihydropyridin-3-yl)acetyl}amino} methyl)phenoxy]-N-
ethylacetamide
TH NMR. (500 MHz, DMSO-de) § 8.29 (¢, 1H), 8.05 (m, 1H), 7.28 (m, 2H),
722 (4, 1H), 6.92 (d, 1H), 6.84 (t, 1H), 6.01 (d, 1H), 4.47 (s, 2H), 433 (4,

15 2H), 4.19 (d, 2H), 3.48 (s, 2H), 3.11 (q, 2H), 2.55 (s, IH), 2.11 (s, 3H), 2.03
(s, 3H), 1.00 (¢, 3H).
MS m/z 532.2 (MHH)"

(vii) 2-[4-Chloro-2-({[(1-{[(1,5-dimethyl-1 H-pyrazol-4-y])methyljamino}-
20 4-methyl-2-ox0-1,2-dikydropyridin-3-yl)acetyljamino} methy)phenoxy]-N-

ethylacetamide

'H NMR (500 MEz, DMSO-d¢) § 8.29 (t, 1H), 8.05 (m, 1H), 7.36 (4, 1H),

7.26 (m, 2H), 7.20 (s, 1H), 6.92 (d, 1H), 6.39 (t, 1H), 6.05 (d, 1H), 447 (s,

2H), 4.33 (d, 2H), 3.86 (d, 2H), 3.67 (s, 3H), 3.48 (s, 2H), 3.11 (q, 2H), 2.13
25 (s,3H),2.12 (3, 3H), 1.00 (t, 3H).

MS m/z 514.8 (MHED'
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(vidf) 2-{4-Chloro-2-[({[4-methy1-2-0x0-1-({[1-(phenylsulfonyl)-1H-pyrrol-
2-yl}methyl}amino)-1,2-dihydropyridin-3-ylJacetyl}amino)methyl]-
phenoxy}-N-ethylacetamide

'H NMR (500 MHz, DMSO-ds) § 8.26 (t, 1H), 8.04 (t, 1H), 7.96 (d, 2H),
7.27 (¢, 1H), 7.61 (t, 2H), 7.43 (dd, 1H), 7.25 (m, 2H), 6.93 (m, 2H), 6.78 (t,
1H), 6.23 (t, 1H), 6.10 (m, 1H), 5.96 (d, 1H), 4.47 (s, 2H), 4.32 (d, 21),

4.23 (d, 2H), 3.44 (s, 2H), 3.10 (q, 2H), 2.08 (3, 3H), 0.99 (t, 3H).
MS m/z 626.4 (M+H)"

(ix) 2-{4-Chloro-2-({[(1-{[(3,5-dimethylisoxazol-4-yl)methyljemino}-4-
methyl-2-0x0-1,2-dihydropyridin-3-ylacetyljamino } methy!)phenoxy]-N-
ethylacetamide

'H NMR (500 MHz, DMSO-d¢) 5 1.01 (8, 3H), 2.10 (s, 3H), 2.12 (s, 3H),
2.16 (s, 3H), 3.12 (p, 2H), 3.47 (s, 2H), 3.89 (d, 2H), 4.32 (4, 2H), 4.48 (3,
2H), 6.02 (d, 1K), 6.67 (&, 1H), 6.93 (d, 1H), 7.21-7.31 (m, 3H), 8.05 (t,
1H), 8.31 (1, 1H)

MS mv/z 516.4 (M+H)*

(x) 2-{4-Chioro-2({[(1-{[(4<chloro-2-phenyl-1H-imidazol-5-yl)methyl]-
emino}-4-methyl-2-oxo-1,2-diby dropyridin-3-ylacetylJamino} methyl)-
phenoxy]-N-ethylacetamide

'H NMR (500 MHz, DMSO-d¢) 3 1.01 (t, 3H), 2.11 (s, 3H), 3.13 {p, 2H),
3.49 (s, 2H), 4.12 (d, 2H), 4.33 (d, 2H), 4.48 (s, 2H), 6.02 (4, 1H), 6.91-6.95
(m, 1H), 6.98 (t, 1H), 7.20 (4, 1FY), 7.25-7.28 (m, 2H), 7.37 (t, 1H), 746 (t,
2H), 7.90 (d, 2H), 8.05 (t, 1H), 8.31 (t, IH), 12.98 (s, 1H)

MS m/z 539.4 (M+H)*
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(xi) 2-{1-[(2,1,3-Benzoxadiazal-5-ylmethyl)amino}-4-methy}-2-0xo~ 1rz-
dihydropyridin-3-yl}-N-{5-chloro-2-[2(cthylamino)-2-oxoethoxy]benzyl}-
acetamide

H NMR (500 MHz, DMSO-dg) 5 1.00 (t, 3H), 2.09 (s, 3H), 3.10 (p, 2H),
3.46 (s, 2H), 4.25 (d, 2H), 4.32 (d, 2H), 4.48 (s, 2H), 6.02 (d, 1H), 6.93 (4,
1H), 7.14 (1, 1H), 7.24-7.28 (m, 2H), 7.45 (d, 1H), 7.68 (d, 1H), 7.83 (s,
1H), 8.00-8.07 (i, 2§D, 8.28 (¢, 1 H)

MS m/z 539.4 (M+H)*

(xii) 2-(4-Chloro-2-{[({4-methyl-2-oxo-1-{(pyrazin-2-ylmethyl)amino}-1,2-
dihydropyridin-3-yl}acetyl)amino}methyl} phenoxy)-N-ethylacetamide
MS m/z 499.4 (M+H)"

(xiif) 2-(4-Chloro-2-{[({1-[(cyclopentylmethyl)amino]-4-methyl-2-0xo-1,2-
dihydropyridin-3-yl}acetyl)aminojmethyl} phenoxy)-N-ethylacetamide

‘H NMR (500 MHz, DMSO-dg) & 1.00 (t, 3H), 1.18-1-26 (m, 2H), 143-
1.59 (m, 4H), 1.69-1.77 (m, 2H), 1.91-1.99 (m,1H), 2.12 (s, 3H), 2.83 (1,
2H), 3.10 (p, 2H), 3.47 (s, 2H), 4.32 (d, 2H), 4.46 (s, 2H), 6.12 (d, 1H), 6.39
(t, 1H), 6.92 (d, 1H), 7.24-7.28 (m, 2H), 7.57 (d, 1H), 8.03 (t, 1H), 829 (¢,
1H)

MS m/z 489.4 (M+H)*

Example 4

Compounds (i) to (xxix) below were prepared according to the following
general method.

The relevant esters (as obtained from Preparation 4 above) were dissolved
in THF (4mL). Aqueous LiOH (2.5 mL of 0.5 M, 1.3 mmol) was added to
the resultant solution. The reaction mixtures were shaken at room
temperature for 5 to 25 hours, The solvent was then evaporated under
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reduced pressure to give the cotresponding carboxylic acids as lithium salts,
which were stared at -80C and used then without further purification.

The crude carboxylic acid salts were dissolved in DMF (1 mL) and N~
methylmorpholine (88 ui, 0.8 mmol) was added. TBTU (192 mg,
0.6 mmol) was dissolved in 0.5 mL. of DMF and added to each reaction
mixture, and the reaction mixtures were then shaken at room temperature
for 30 min. A solution of the specific amine (1 mol equiv; see List 5 above)
in DMF (1 mL) was then added to each reaction mixture. The reaction
mixtures were shaken at room temperature overnight before being filtared
and evaporated to dryness.

The resulting residues (Boc-protected amides) were dissolved in TFA
(1.5 mL), shaken at room temperature for 1 hour and then concentraied in
vacuo, The crude mixtures were purified by preparative HPLC (see General
Experimental Details above) to give the amides listed below as oils or
solids. The yields over four steps for these amides were 2 to 47% (Purity
>87%; UV at 21 5nm).

(1).N-[2-(Aminomethyl)-5-chlorobenzyl}-24-methyl-2-oxo- 1-{ [(5-pyridin-
2-yl-2-thienyl)methyl]amino}-1,2-dihydropyridin-3-yl)acctamide

' NMR (500 MHz, DMSO-dg) 8 2.11 (s, 3H), 3.48 (s, 2H), 3.83 (s, 2H),
4.27-4.35 (m, 4H), 6.03 (d, 1H), 6.91 (d, 1H), 7.03 (t, 1H), 7.24-7.29 (m,
2H), 7.30 (s, 1H), 7.38-7.42 (m, 2H), 7.60 (d, 1K), 7.81 (dt, 1H), 7.86 (4,
1H), 8.38 (t, 1H), 8.51 (4, 1H).

MS m/z 508.4 (M-HHD)'

(ii) N-[2~(Aminomethyl)-5-chlorobenzyl]-2-(1-{[(5-chloro-1,3-dimethyi-
1 H-pyrazol-4-yl)methyl]amino}-4-methyl-2-ox0-1,2-dibydropyridin-3-yl)-
acetamide '

PCT/SE2005/000124
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TH NMR (500 MHz, DMSO-dg) 8 2.04 (s, 3H), 2.13 (s, 3H), 3.48 (s, 2H),
3.67 (3, 3H), 3.72 (s, ZH), 3.88 (d, 2H), 4.29 (d, 2H), 6.02 (d, 1H), 6.61 (t,
1H), 7.17 (4, 1H), 7.24-7.28 (m, 2H), 7.39 (d, 1H), 8.32 (¢, LH)

MS m/z 476.7 (M+H)*

(iif) N-[2-(Aminomethy!l)-5-chlorobeazyl}-2-(1- { [(6~chioro-1,3-benzo-
dioxol-5-yl)methyi}amino} 4-methyl-2-oxo-1,2-dihydropyridin-3-y1)-
acetamide

'H NMR (500 MEz, DMSO-d;) 8 8.32 (t, 1H), 7.35-7.41 (m, 2H), 7.24-7.29
(m, 2H), 7.04 (s, 1H), 7.01 (s, 1R), 6.87 (t, 1H), 6.06 (m, 3H), 4.29 (d, 2H),
4.10 (d, 2H), 3.73 (s, 2H), 3.47 (s, 2H), 2.13 (s, 3H)

MS m/ 502.7 (MHH)*

(iv) N-[(6-amino-2,4-dimethylpyridin-3-ymethy1)-2-(4-methyl-1-{[(1-
methy)-1H-imidazol-2-yl)methylJsmino} -2-oxo-1,2-dihydropyridin-3-y1)-
acetamide

'H NMR (500 MHz, DMSO-d¢) § 7.79 (t, 1H), 7.18 (d, 1H), 7.09 (s, 1H),

6.80 (t, 1H), 6.74 (s, 1H), 6.10 (s, 1H), 5.99 (d, 1H), 5.62 (s, 2H), 4.11 (m, -

4H), 3.66 (s, 28), 2.27 (s, 3H), 2.13 (s, 3H), 2.09 (s, 3H)
MS m/ 409.8 (M+H)*

() N-{(6-Amino-2,4-dimethylpyridin-3-yl)methy1]}-2-{ 1-{(cyclohexyl-
methyl)amino]-4-methyl-2-oxo-1,2-dihydropyridin-3-yl}acetamide

'H NMR (500 MHz, DMSO-dg) § 7.76 (t, 1K), 7.52 (d, 1H), 6.41 (t, 1H),
6.09-6.13 (m, 2H), 5.65 (s, 2H), 4.10 (4, 2K, 3.39 (s, 2H), 2.71 (t, 2H), 2.25
(s, 3H), 2.11 (s, 6H), 1.77 (d, 2H), 1.57-1.71 (m, 3H), 1.39 (m, 1H), 1.10-
1.25 (m, 3H), 0.88-0.98 (m, 2H)

MS m/z 412.4 (MH+E)*

)(6(

“w




10

15

WO 2005075424 PCT/SE2005/000124

150

(vi) N-[(6-Amino-2,4-dimethylpyridin—3-yl)methyl]-z-(4-meﬂ1yl-l-{E(4—
methy}-3,4-dihydro-2H-1,4-benzoxazin-7-yl)methyljamino }-2-0x0-1,2-
dihydropyridin-3-yl)acetamide

MS m/z 477.5 (M+H)"

(vii) N-[{6-Amino-2,4-dimethylpyridin-3-yl)methyl}-2-{1-[(4-cyano-
benzyDamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide

"H NMR (500 MHz, DMSO-d) & 7.74-7.80 (m, 3H), 7.51 (4, 2H), 7.33-
7.37 (m, 1H), 7.06 (t, 1K), 6.10 (s, 1H), 6.00 (d, 1H), 5.63 (s, 2H), 4.15 (d,
2H), 4.11 (d, 2H), 3.38 (s, 2H), 2.26 (3, 3H), 2.13 (s, 3H), 2.08 (s, 3H)

MS m/z 430.8 (M+H)*

(viif) N={(6-Amino-2-methylpyridin-3-yl)methyl]-2-{4-methyl-2-oxo-1-[(2-
phenoxybenzyl)emino]-1,2-dihydropyridin-3-yl} acetamide

I NMR (500 MHz, DMSO-dg) §7.95 (t, 1H), 7.45 (d, 1H), 7.25-7.36 (m,
4H), 7.08-7.19 (m, 3H), 6.96 (1, 1H), 6.89 (d, 1H), 6.81 (d, 1H), 621 (d,
1H), 6.00 (4, 1H), 5.69 (s, ZH), 4.13 (4, 2HD), 4.03 (d, ZH), 3.36 (s, 2H), 221

-« - (8, 3H), 2.09 (3, 3H)

MS m/ 484.4 (VEHH)'

(1x) N-[2<(Aminomethy!)-5-chlorobenzyl}-2-(1-{[(1-ethyl-3-methy]-1H-
pyrazol-4-y)methyllamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide

TH NMR (500 MHz, DMSO-d;) § 8.33 (t, 1H), 7.46 (s, 1H), 7.21-7.41 (m,
4H), 6.45 (1, 1H), 6.05 (d, 1H), 4.29 (d, 2H), 3.97 (q, 2H), 3.38 (d, 2H), 3.72
(s, 2H), 3.48 (s, 2H), 2.13 (s, 3H), 2.08 (s, 3H), 1.28 (t, 3H)

MS m/z 456.8 QM)
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(x) N-[2-(Aminomethyl)-5-chlorobenzyl}-2-(4-methyl-1-{[(4-methyl- L -
imidazo}-5-yl)methyl]amino}-2-0x0-1,2-dihydropyridin-3-yI)acetamide
MS m/z 428.8 (M+H)"

(xi) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-(1-{[(5-chloro-1 ~methyl-3-
phenyl-1H-pyrazol-4-yl)methyl)amino}-4-methyl-2-ox0-1,2-dihydro-
pyridin-3-yl)acetamide

'H NMR (500 MHz, DMSO-dg) § 2.11 (s, 3H), 3.46 (s, 2ED), 3.73 (s, 2H),
3.80 (s, 3H), 4.05 (d, 2H), 4.30 (d, 2H), 5.97 (d, 1H), 6.85 (t, 1H), 7.08 (d,
1H), 7.26 (s, 2H), 7.36-7.41 (m, 3H), 7.44 (t, 1H), 7.78 (d, 2H), 8.33 (¢, 1H)
MS nvz 538.8 (M+H)"

(xif) N-[2-(Aminomethyl)-5-chiarobenzyl]-2-(4-methyi-1-{ [(2-morpholin-
4-ylpyridin-3-yl)methyljamino}-2-oxo-1,2-dihydropyridin-3-y1)acetamide

'H NMR (500 MHz, DMSO-dg) § 2.13 (s, 3H), 3.08 (t, 4H), 3.46 (s, 2H),
3.66-3.76 (m, 6H), 4.12 (d, 2H), 430 (d, 2H), 6.07 (4, 1H), 6.97-7.04 (m,
2H), 723-7.29 (m, 2H), 7.40 (t, 28), 7.69 (dd, 1H), 8.21 (dd, 1H), 8.33 (¢,

1H) ——
MS m/z 510.8 (M+H)*

(xiii) N-[2-{Aminomethyl)-5-chlorobenzyl]-2-{ 1-[(3,3-dimeth ylbutyl)-
amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl } acetamide

IH NMR (500 MHz, DMSO-d;) § 0.86 (s, 9H), 1.36 (t, 2ED, 2.14 (¢, 3H),
2.86-2.96 (m, 2H), 3.48 (s, 2H), 3.80 (s, 2H), 4.30 (d, 2H), 6.16 (d, 1H),
6.36 (¢, 1H), 7.22-7.29 (m, 2H), 7.39 (d, 1K), 7.60 (d, 1K), 8.3 7 (t, 1H)

MS m/z 419.4 (M+H)*

(xiv) N-[2-(Aminomethyl)-5-chiorobenzyl}-2-(1-{[(5-chloro-2 -thienyl)-
methylJamino}-4-methyl-2-0xo-1,2-dihydropyridin-3-yl)acetamide

PCT/SE2005/000124
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MS m/iz 464.7 QMHE)'

(xv) N-[2<{Aminomethyl)-5-chlorobenzyl}-2-{ 1-{(3-cyano~4-fluorobenzyl)-
amino}-4-methyl-2-0xo-1,2-dihydropyridin-3-yl}acetamide

'H NMR (500 MHz, DMSO-dg) §2.11 (s, 3H), 3.46 (s, 2H), 3.74 (s, ZH),
4.14 (4, 2H), 4.29 (d, 2H), 6.05 (d, 1K), 7.02 (t, 1H), 7.15-7.20 (m, 1H),
7.22-730 (m, 2H), 7.36-7.49 (m, 3H), 7.67-7.74 (m, 1H), 7.88 (dd, 1H),

8.32(t, I1H)
MS m/z 467.7 (M+H)*

(cvi) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-(4-methy}-1-{ [(5-methy}-3-
phenylisoxazol-4-y)methylJamino}-2-oxo-1,2-dihydropyridin-3-yl)-
scetamide

'H NMR (500 MHz, DMSO-dg) § 2.12 (s, 3H), 2.17 (s, 3H), 3.46 (s, 2H),
3.73 (s, 2H), 4.00 (d, 2H), 4.30 (d, 2H), 5.99 (d, 1H), 6.87 (t, 1H), 7.14 (d,
1H), 7.24-7.29 (m, 2H), 7.39 (d, 1H), 7.49-7.56 (m, 3H), 7.79-7.85 (m, 2H),

8.37 (t, 1H).
MS m/ 505.8 (M+H)* ..

(xvii) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-(4-methyl-2-oxo-1-{[3-
(trifluoromethoxy)benzylJamino}-1,2-dihydropyridin-3-yl)acetamide

'H NMR (500 MHz, DMSO-d¢) § 2.11 (t, 3H), 3.47 (s, 2H), 3.83 (s, 2H),
4.16 (d, 2H), 4.30 (d, 2H), 6.04 (d, 1H), 6.96 (t, LH), 7.23-7.37 (m, 6H),
7.38-7.49 (m, 4H), 8.38 (1, 1H)

MS m/ 5094 (MHE)*

(xviii) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-{1-[(5-chloro-2-fluoro-
benzyl)amino]-4-methyl-2-ox0-1,2~dihydropyridin-3-yl}acetamide

PCT/SE2005/000124
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'H NMR (500 MEHz, DMSO-dq) § 2.12 (s, 3H), 3.46 (s, 2H), 3.86 (s, 2H),
4.14 (d, 2H), 4.29 (d, 2H), 6.07 (d, 1H), 6.98 (1, 1H), 7.22 (t, 1H), 7.25-7.29
(m, 2ED), 7.35-7.44 (m, 3H), 7.49 (dd, 1H), 8.35 (t, 1H).

MS m/z 477.3 (M+H)"

(xix) N-[2-(Aminomethyl)-5-chlorobenzyl]}-2-(4-methyl-1-{[(2-methyl-1 H-
imidazol-5-yl)metiryllamino}~2-oxo-1,2-dihydropyridin-3-yl)acetamide

'H NMR (500 MHz, DMSO-d) 52.12 (s, 3H), 222 (s, 3H), 3.48 (s, 2H),
3.72 (s, 2H), 3.92 (d, 2H), 4.29 (d, ZH), 6.05 (d, 1H), 6.64 (1, 1H), 6.71 (s,
1H), 7.24-7.27 (m, 2H), 7.37-7.41 (m, 2H), 8.32 (¢, 1H).

MS m/z 428.8 (M+H)*

(xx) N-[2-(Aminomethyl)-S-chlorobenzyl]-2- {1-[(2-fluoro-S-methoxy-
benzyl)amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl}acetamide

'H NMR (500 MHz, DMSO-dg) § 2.12 (s, 3H), 3.47 (s, 2H), 3.69 (s, 3H),

3.83 (s, 2H), 4.13 (d, 2H), 4.30 (d, 2H), 6.04 (d, 1H), 6.83-6.87 (m, 1 D),
6.90-6.94 (m, 2H), 7.07 (t, 1H), 726-7.31 (m, 2H), 7.36 (d, 1H), 7.40 (4,
1H), 8.38 (t, 1H). - .

MS m/z 473.4 (MHH)*

(xxi) N-[2-(Aminomethyl)-5-chlorobenzyl}-2-{4-methyl-1-[(2-morpholin-4-
ylbenzyl)amino]-2-0xo-1,2-dikydropyridin-3-yl}acetamide
MS m/z 509.8 (M+H)"

(xxii) N-[2-( Aminomethyl}-5-chlorobenzyl]-2-(1-{[(1,3-dimethyl-5-
morpholin-4-yl-1H-pyrazol-4-yl)methyl}lamino}-4-methyl-2-oxo-1,2-
dihydropyridin-3-yl)acetamide

'H NMR (500 MHz, DMSO-dy) § 1.94 (s, 3H), 2.14 (s, 3H), 2.983.02 (m,
4H), 3.50 (s, 2H), 3.55 (s, 3H), 3.65-3.69 (m, 4H), 3.72 (s, 2H), 3.91 (d,

gl
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2H), 4.29 (4, 2H), 6.05 (d, 1K), 6.41 (¢, 1H), 7.23-727 (m, 2H), 7.29 (d,
1H), 7.39 (d, IH), 8.35 (t, LH).
MS m/z 527.8 (M+H)"

(xxiif) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-{4-methyl-2-oxo0-1-
[(quinolin-8-ylmethyl)amino}- 1,2-dihydropyridin-3-yl} acetamide
MS m/k 475.8 (M+H)"

(3odv) N-[2-(Aminomethyt)-5-chlorobenzy1}-2-{4-methyl-2-oxo-1-({ [5-(2-
thienyl)isoxazol-3-yljmethyl}emino)-1,2-dilydropyridin-3-yljacetamide

'H NMR (500 MHz, DMSO-d¢) § 2.11 (s, 3H), 3.47 (s, 2H), 3.72 (s, 2H),
4.23 (d, 2H), 4.28 (d, 2H), 6.05 (4, 1H), 691 (s, 1H), 7.14 (t 1H), 7.22:7.27
(o, 3H), 7.39 (4, 1H), 7.46 (d, 1H), 7.69 (d, 1H), 7.82 (d, 1H), 8.33 (¢, 1H).
MS m/z 497.7 (MHH)*

(xxv) N-[2-(Aminomethyl)-5-flucrobenzyl]-2- {4-methyl-2-oxo-1-[(2-
phenylpropyl)amino]-1,2-dilrydropyridin-3-yl} acctamide

YH NMR (500 MHz, DMSO-de) 5 1.25 (d, 3H), 2.13 (s, 3H), 2.86-2.92 (m,
1H), 3.03-3.09 (m, LH), 3.13-3.19 (m, 1H), 3.46 (s, 2H), 3.75 (s, 2H), 4.30
(4, 2H), 6.11 (d, 1H), 6.38 (¢, 1H), 6.99-7.05 (m, 2H), 7.18-7.32 (m, 5H),
7.37 (dd, 1H), 7.48 {d, 1H), 8.35 (¢, 1H).

MS m/i437.5 (M+H)"

(xxvi) N-[2-(Aminomethy])-5-methylbenzyl]-2-{ 1-[(bicyclo{2.2.1 Jhept-5-
en-2-ylmethyDamino)-4-methyl-2-oxo-1,2-dibydropyridin-3-yl} acetamide
MS m/z 421.4 (M+H)*
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(cxvii) N-[2-(Aminomethyl)-5-methylbeazyl]-2-[1-({3-[(2-chlorc-1,3-
thiazol-5-yl)methoxy]benzyl}amino)-4-methyl-2-oxo-1,2~dibydropyridin-3-
yijacetamide

MS m/z 552.4 (M+H)*

(xxviii) N-[2-(Aminomethyl)-5-methylbenzyl}-2-(4-methyl-1-{[(3-methyl-
5-phenylisoxazol-4-ylymethyljamino}-3-oxo-1,2-dihydropyridin-3-yi)-
acetamide

JH NMR (500 MHz, DMSO-ds) § 2.09 (s, 3H), 2.19 (s, 3H), 2.24 (s, 3H),
3.42 (s, 2H), 3.76 (s, 2H), 4.06 (d, 2H), 4.28 (d, 2H), 5.99 (d, 1H), 6.91 (1,
1H), 7.03 (4, 1H), 7.07 (s, 1H), 7.23 (4, 1H), 7.25 (d, 1H), 7.49-7.56 (m,
3H), 7.76 (d, 1H), 7.80 (d, 1H), 8.36 (t, IH).

MS m/z 486.5 (M+H)"

(xxix) N-[2<(Aminomethyl)-5-methylbenzyl]-2-(1-{[(1,3-dimethy}-5-
marpholin-4-y!- 1 H-pyrazol-4-y{)methyljamino}-4-methyl-2-0xo-1,2~
dibydropyridin-3-yl)acetamide

MS m/s 508.5 (M+H)* R

Exsmple 5

The following compounis were prepared, from appropriate intermediates
(such as those described hereinbefore), according to aor by analogy with
methods described herein:

(1) N~[(6-amino-2-methylpyridin-3-yl)methy!}-2-(4-methyl-1-{[(3-methyl-
5-phenylisoxazol-4-ymethyljamino }-2-0xo-1,2-dibydropyridin-3-yl)-
acetamide;

(2) N-[(6~amino-2,4-dimethylpyridin-3-yl)methyl]-2-(1-{ [(5-chloro-2-
thieny[)methylJamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yDacetamide;

]
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(3) N-[2-(aminomethy!)-5-chlorobenzyl]-2-(1- {[(5-chloro-2-phenyl- 12!-
imidazol-4-y1)methylJamino}-4-methyl-2-oxo-1,2-ditxydropyridin-3-
yDacetamide;

(4) N{2~(aminomethyl)-5-chiorobenzyl]-2<(1-{[(1,5-climethyl-1 H-pyrazol-
4-yl)methyljamino}-4-methyl-2-oxo-1,2-dibydropyriclin-3-yl)acetamide;
(5) 2-[4~chioro-2-({[(4-methyl-1-{[(4-methyl-1 H-imiciazol-5-yl)methyl}-
amino}-2-oxo-1,2-dihydropyridin-3-ylacetyl}amino}xmethyl)phenoxy]-N-
cthylacetamide;

(6) 2-(4-chloro-2~{[({4-methyl-2~oxo-1-[(pyridin-2-yl methyl)amino}-1,2-
dihydropyridin-3-yl}acetyl)amino}methyl} phenoxy)-IN-ctirylacetamide;

(7) 2-[4-chloro-2-({[(4-methy}-1-{[(1-methy}-1 H-imicazol-2-y)methyl}- -
amino}-2-o0xo-1,2~dihydropyridin-3-yl)acetyljamino}smethyl)phenoxy]-N-
ethylacetamide;

(8) 2<1-{[(6-chlaro-1,3-benzodioxol-5-yymethy!jamino} -4-methyl-2-oxo-
1,2-dihydropyridin-3-y1)-N-{5-chloro-2-[2(cthylamin 0)-2-oxoethoxy]-
benzyl}acetamide;

(9) 2-{4-chloro-2<{[(4-methyl-1-{[(2-methyl- 1 H-imidazol-5-yl)methyI]-
amino}-2-oxo-1,2-dihydropyridin-3-ylacetyllamino)ruethyl)phenoxy]-N-
ethylacetamide;

(10) 2<(4~chloro-2-{[({4-methyl-2-oxo-1-[(2-phencxybenzyl)amino}-1,2-
dihydropyridin-3-yl }acetyl)aminojmethyi} phenoxy)-M-etiryiacetamide;
(11) 2-{4-chloro-2-[({[1-({3-[(2-chloro-1,3-thiazol-5-3/I)methoxy]benzyl} -
amino)-4-methyl-2-oxo-1,2~dihydropyridin-3-ylJacetyl }emino)methyl]-
phenoxy}-N-ethylacetamide;

(12) N-2<(aminomethyT)-5-fiuorobenzyl}-2-(4-methyl—1~{ [(2-maorpholin-4-
ylpyridin-3-yi)methyljamino}-2-oxo-1,2-dihydropyridin-3-yl)acetamide;
(13) N-[2-(aminomethyl)-5-methylbenzyl]-2-(1-{[(5-chloro-1,3-dimethyl-
1 H-pyrazol4-yl)methyi]emino }4-methyl-2-oxo-1,2-d fhydropyridin-3-yi)-
acetamide;
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(14) N-[2-{(aminomethyl)-5-fluorobenzyl}-2-(4-methyl-2-0xo0-1-{[(1-phenyl-
1H-pyrazol-5-yl)methylJamino}-1,2-dibydropyridin-3-yl)acetamide;

(15) N-[2-(aminomethyl)-5-fluorobenzyl}-2-(4-methyl-1-{[(1-methyl-1H-
imidazol-2-yl)methyl]amino}-2-oxo-1,2-dihydropyridin-3-y[)acetamide;
(16) N-[2-(aminomethyl)-5-fluorobenzyl]-2-{ 1 -[(3-cyano-4-fluorobenzyl)-
amino]-4-methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide;

(17) N-{2-(aminomethyl)-5-methylbenzyl}-2-(1-{[(1,3-dimethyl-5-
marpholin-4-yl-1 H-pyrazol-4-yl)methyljemino }-4-methyl-2-0x0-1,2-
dihydropyridin-3-yi)acetamide;

(18) N-[2-(aminomethy!)-5-methylbenzyl]-2-[4-methyl-2-ox0-1-({[5-(2-
thienyl)isoxazol-3-yljmethyl }amino)-1,2-dibydropyridin-3-ylJacetamide;
(19) N-[2<(aminomethyl)-5-methylbenzyl}-2-{1-[(4-cyanobenzyl)amino]-4-
methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide;

(20) 2-[4-chloro-2-({[(1-{[(1,3-dimethy]-5-marpholin-4-yl-1H-pyrazo}-4-
yl)methylJamino}—4-methyl-2-oxo-1,2-dihydropyridin-3-yDacetylJamino}-
methyl)phenoxy}-N-ethylacetamide;

(21) N-[(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-(1-{[(1,3-dimethyl-5-
morpholin-4-yl-1 H-pyrazol-4-yl)methyllamino}-4-methyl-2-oxo-1,2-
dihydropyridin-3-yl)acetamide;

(22) N-[2-(aminomethyl)5-methylbenzyl}-2-(1-{[(1,5-dimethyl-1H-
pyrazol-4-yl)methyljamino}-4-methyl-2-0x0-1,2-dihydropyridin-3-y1)-
acetamide;

(23) N-[(6-amino-2,4-dimethylpyridin-3-yDmethyl]-2-(1-{ [(1,5-dimethyl-
1H-pyrazol-4-yl)methyljamino}-4-methyl-2-oxo-1,2-dibydropyridia-3-yl)-
acetamnide;

(24) N-[(6~-amino-2-methylpyridin-3-yDmethyl]-2-(1-{[(1,5-dimethyl-1 -
pyrazol-4-yl)methyi]amino } 4-methyl-2-0x0-1,2-dibydropyridin-3-yI)-
acetamide;

b
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(25) 2-[4-chloro-2-({[(1-{[(1-ethyl-3-methyl- 1 H-pyrazol-4-y])methyl]-
amino}-4-methyl-2-0xo-1,2~dihydropyridin-3-yl)acetyl]amino } metiryl)~
phenoxy]-N-ethylacetamide;

(26) N-{2~(aminomethyl)-5-fluorobenzyl]-2-(1-{[(1 -ethyl-3-methyl-1H-
pyrazol-4-yl)methyl}amino } -4-methyl-2-oxo-1,2-dihydropyridin-3-y1)-
acetamide;

(27) N-[(6~amino-2,4-dimethylpyridin-3-yDmethyl]-2-(1-{[(1-ethy]-3-
methyl- L H-pyrazol-4-y[)methyl]amino }-4-methyl-2-oxo-1,2-dihydro~
pyridin-3-ylacetarmide;

(28) N-[(6-amino-2-methylpyridin-3-yD)methyl]-2-(1-{[(1-ethyl-3-methyl-
1H-pyrazol-4-yl)methyllamino }-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide;

(29) N-[2~(aminomethyl)-5-chiorobenzyl}-2-(4-methyl-1-{[(1-methyl- LH-
imidazol-2-yl)methyljamino}-2-oxo-1,2-dihydropyridin-3-yl)acetamide;
(30) N-[(6-emino-2-methylpyridin-3-y)msthyl]-2-(4-methyl-1-{[(1-methyl-
1H-imidazol-2-yl)methyljamino}-2-oxo0-1,2-dibydropyridin-3-yl)acetamide;
(31) N-[2-(aminomethy!)-5-chlorobenzyl]-2-(4-methyl-2-0x0-1-{[(1-
phenyl-1H-pyrezol-5-yl)methylJamino}-1,2-dilrydropyridin-3-yl)acctamide;
(32) N-[(6-emino-2,4-dimethylpyridin-3-yl)methyl}-2-(4-methyl-2-oxo-1-
{{(1-pheny}-1H-pyrezol-5-ylymetiryl]amino}-1,2-dihydropyridin-3-yI)-
acetamide;

(33) N-{(6-amino-2-methylpyridin-3-yl)methyl}-2-(4-methyl-2-oxo-1-{[(1-
phenyl-1H-pyrazol-5-ymethyl]amino}-1,2-dilrydropyridin-3-yDacetamide;
(34) N-{2-(aminomethyl)-5-chlorobenzyl]-2-{1-[(2,1,3-benzoxadiazol-5-y}-
methyl)amino}-4-methyl-2-o0x0-1,2-dihydropyridin-3-yl} acetamide;

(35) N-[2-(aminomethy!)-5-methylbenzyl]-2-{ 1-[(2,1,3-benzoxadiazol-5-yi-
methyl)amino}-4-methyl-2-oxo-1,2~dihydropyridin-3-yl}acetamide;

(36) N-[(6~-amino-2,4-dimethylpyridin-3-yDmethyl}-2-{ 1-[(2,1,3-
benzoxadiazol-5-ylmethyl)amino]-4-methyl-2-oxo-1,2-dihydropyridin-3-
yl}acetamide;
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(37) N-[(6-amino-2-methylpyridin-3-y})methyl]-2-{1-[(2,1,3-
beuzoxadiazol-5-yl-methyl)amino]-4-methyl-2-0xo-1,2-dihydropyridin-3-
yl}acetamide;

(38) N-[2-(2aminomethyl)-5-chlorobenzyl}-2~(1-{[(2,4~dimethyl-1,3-thiazol-
5-yD)methyl]lamino}-4-methyl-2-oxo-1,2-dibydropyridin-3-yl)acetamide;
(39) N-[2<(aminomethyl)-5-fluorobenzyl}-2-(1- {[(2,4-dimethyl-1,3-thiazol-
5-yD)methyljamino}-4-methyl-2-0x0-1,2-dihydropyridin-3-yl)acetamide;
(40) N-[(6-amino-2,4-dimethylpyridin-3-yl)methyl}-2-(1-{[(2.4-dimethyl-
1,3-thiazol-5-yl)methyl]lamino}-4-methyl-2-0x0-1,2-dibydropyridin-3-yl)-

amide: _

(41) N-[(6-amino-2-methylpyridin-3-ymethyl}-2-(1-{[(2,4-dimethyl-1,3-
thiazol-5-ylxmethyl]amino}~4-methyl-2-oxo- 1,2~dihydropyridin-3-yl)-
acetamide;

(42) 2-(4-chloro-2-{[({1-[(2-chlaro-5-flucrobenzyl)amino]-4-methyl-2-oxo-
1,2-dihydropyridin-3-yl}acetyl)amino]methy!} phenoxy)-N-ethylacetamide;
(43) N-[(6-amino-2,4-dimethylpyridin-3-ylmethyl]-2-{ 1-[(2-chioro-5-
fluorobenzyl)amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide;
(44) N-[2«aminomethy)-5-fluorobenzyl]-2-{ 1-[(2-chloro-5-fluorcbenzyl)-
emino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl }acetamide;

(45) N-{(6-amino-2-methylpyridin-3-yl)methyl}-2-{1-[(2-chloro-5-fluoro- -
benzyDamino]-4-methyl-2-oxo-1,2-dibydropyridin-3-yl}acetamide;

(46) 2-(4~chloro-2-{[({1-[(2-fuoro-5-methoxybenzyl)amino]-4-methyl-2-
oxo-1,2-dihydropyridin-3-yl} acetyl)amino]methyl}phenoxy)-N-ethyl-
acetamide;

(A7) N-[2-(aminomethyl)-5-methylbenzyl]-2-{1-{(2-fluoro-5-methoxy-
benzylamino}-4-methyl-2-axo-1,2-dihydropyridin-3-yl} scetamide;

(48) N-{(6-amino-2,4~dimethylpyridin-3-y)methyl}-2-{1-{(2-Bporo-5-
methoxybenzyl)amino]-4-methyi-2-oxo-1,2-dihydropyridin-3-yl} acetamide;
(49) N-{(6-2mino-2-methylpyridin-3-ylmethyl}-2-{ 1-[(2-fAuoro-5-methoxy-
beazy)amino]-4-methyi-2-0xo-1,2-dihydropyridin-3-yl }acetamide:;

i
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(50) N-[(G-Gmino-z-methvlpyridin-3-yl)mﬂhy1]-2-(l-{[Q-methoxypyﬂd;n-
3-yl)methyl]amino}-4-methy}-2-0xo-1,2-dihydropyridin-3-yl)acetamide;
(51) 2-(1-{[(2-methoxypyridin-3-yl)methyl]Jamino }-4-methyl-2-0xo0-1,2-
dihydropyridin-3-yl)-N-[2-( L H-tetrazol- 1-y])benzyljacetamide;

(52) N-[(6-amino-2,4~dimethylpyridin-3-yl)methyl]-2-(4-methyl-1- {[(2-
methyl-1H-imidazol-5-yl)methyljamino}-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide;

(53) N-[(6-amino-2-methylpyridin-3-yl)methyl]-2~(4-methryl-1-{{(2-methyl-
LH-imidazol-5-yl)methyl]amino}-2-oxo-1,2-diltydropyridin-3-yl)acetamide;
(54) 2-(4~chloro-2-{[({4-methyl-1-[(2-morpholin-4-ylbenzyl)amino}-2-0xo0-
1,2-diliydropyridin-3-yl}acetyl)amino]methyl} phenoxy)-N-ethylacetamide;
(55) N-[(6-amino-2,4-dimethylpyridin-3-y)methyi]-2- {4~methy}-1-[(2-
morpholin-4-ylbenzyl)amino}-2-0xo-1,2-dihydropyridin-3-yl} acetamide;
(56) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2- {4-methyl-1-[(2-
morpholin-4-ylbenzyl)amino]-2-oxo-1,2-dihydropyridin-3-yl} acetamide;
(57) 2-[4-chloro-2-({[(4-methyl- 1-{[(2-morpholin-4-yipyridin-3-yl)methyl}-
smino}-2-oxo-1,2-dihydropyridin-3-yl)acetyl}amino} methyl)phenoxy]-N-
cthylacetamide; - -
(58) N-[(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-(4-methyl-1-{[(2-
morpholin-4-ylpyridin-3-yl)methylJamino}-2-oxo-1,2-dihydropyridin-3-y1)-
acetamide;

(59) N-[(6-amino-2-methylpyridin-3-ymethyl}-2~(4-methyl-1-{[(2-
morpholin-4-ylpyridin-3-yl)methyl]amino}-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide;

(60) N-[2<(aminomethyl)-5-chlarobenzyi}-2-{4-methyl-2-ox0-1-[(2-
phenoxybenzyl)amino}-1,2-dihydropyridin-3-yl} acetamide;

(61) N-[(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-{4-methyl-2-oxo-1-
[(2-phenoxybenzylamino}-1,2-dihydropyridin-3-yl}acetamide;

(62) N-[2-(aminomethy])-5-methylbenzyl]-2-{4-methyl-2-ox0-1-[(2-
phenoxybenzylamino}-1,2-dihydropyridin-3-yl} acetamide;
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(63) N-[2-(aminomethyl)-5-chlorobenzyl}-2-(1-{[(3,5-dimethylisoxazol4-
yl)methyl}amino}-4-methyl-2-o0xo-1,2-dihydropyridin-3-ylacetamide;

(64) N-[2-(aminomethy])-5-methylbenzyl]-2-(1-{[(3,5-dimethylisoxazol-4-
yl)methyl]amino}-4-methyl-2-ox0-1,2-dihydropyridin-3-yl)acetamide;

(65) N-[(6-amino~2-methylpyridin-3-y)methyI]-2~(1-{{(3,5-dimethyl-
isoxazol-4-yl)methyljamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide;

(66) N-[2-(aminomethy])-35-chlorobenzyl]-2-{ 1-[(3-methoxybenzyl)amino]-
4-methyl-2-0xo0-1,2-dihydropyridin-3-yl} acetamide;

(67) N-[2-<(aminomethyl)-5-methylbenzyl]-2-{ 1-[(3-methoxybenzyl)amino]-
4-methyl-2-oxo-1,2-dihydropyridin-3-yl}acetamide;

(68) N-[(6-amino-2,4-dimethylpyridin-3-y)methyl]-2-{1-[(3-methoxy-
benzyl)amino)-4-methyl-2-oxo-1,2-dihydropyridin-3-yl }acetamide;

(69) N-[(6-amino-2-methylpyridin-3-yI)methyi]-2-{1-[(3-methoxybenzyl)-
amino]-4-methyl-2~-oxo-1,2-dihydropyridin-3-yl }acetamide;

(70) N-[2-(aminomethyl)-5-chiorobenzyl}-2(4-methyl-1-{[(3-methyl-5-
phenylisoxazol-4-yl)methyfjamino} -2-oxo-1,2-dihydropyridin-3-yi)-

. acctamide;

(71) 2-{4-chloro-2-({[(4-methyl-1-{[(3-methyl-5-phenylisoxazol-4-yI)-
methylJamino}-2-oxo-1,2-dihydropyridin-3-yl}acetyl]amino} thethyl)-
phenoxy]-N-ethylacetamide;

(72) N-[(6~amino-2,4-dimethylpyridin-3-yl)methyl}-2-(4-methy}-1-{[(3-
methyl-5-phenylisoxazol-4-yl)methyl}lamino} -2-0xo0-1,2~dihydropyridin-3-
ylacetamide;

(73) N-{(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-(4-methyl-1-{[(4-
methyl-1 H-imidazol-5-yl)methyllamino}-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide;

(74) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2-(4-methyl-1-{[(4-methyl-
1A-imidazol-5-yl)methyl]amino}-2-~oxo-1,2~-dihydropyridin-3-yl)acetamide; .
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(75) N-[(6-amino-2-methylpyridin—3-y1)methyl]-2-(4—meﬂ1yl-1-{[(Lm:thyl-
3,4-dihydro-2H-1,4-benzoxazin-7-yl)methyljamino}-2-oxo-1,2~dihydro-
pyridin-3-yl)-acetamide;

(76) 2-[4-chloro-2-({[(1-{[(5-chloro-1,3-dimethyl- 1 H-pyrazol-4-yl)methyl]-
amino }-4-methyi-2-0xo-1,2-dihydropyridin-3-yl)acetyllamino } methyl)-
phenoxy]-N-ethylacetamide;

(77) N-{(6-amino-2 4-dimethylpyridin-3-yl)metiryl]-2-(1-{[(5-chioro-1,3~
dimethyl-1 H-pyrazol-4-y[)methylJamino}-4-methyl-2-ox0-1,2-dihydro-
pyridin-3-yl)acetamide;

(78) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2-(1-{[(5-chloro-1,3-
dimethyl- 1 H-pyrazol-4-y)methyljamino}-4-methyl-2-oxo-1,2-dihydro-
pyridin-3-yl)acetamide;

(79) 2-{4-chloro-2~({{(1-{[(S-chioro-1-methryl-3-phenyl-1 H-pyrazol-4-yi)-
methyl]Jamino}-4-methyl-2-0xo-1,2-dihydropyridin-3-yl)acetyljamino}-
methyl)phenoxy]-N-ethylacetamide;

(80) N-[2-(aminomethy!)-5-fluorobenzyl}-2~(1-{[(5-chloro-1-methyl-3-
phenyl-1H-pyrazol-4-y)methyl]amino } -4-methyl-2-oxo-1,2-dibydro-
pyridin-3-yl)acetamide; -
(81) N-[(6-amino-2 4-dimethylpyridin-3-yl)methyl]-2-(1-{[(5-chloro- 1~
methyl-3-phenyl-1 H-pyrazol-4-yi)methyljamino}-4-methyl-2-oxo-1,2-
dihydropyridin-3-yl)acetamide;

(82) N-[(6-emino-2-methylpyridin-3-yl)methyl}-2-(1-{[(5-chioro-1-methyl-
3-phenyl-1H-pyrazol-4-ymethylJamino}-4-methyl-2-oxo-1,2-dihydro-
pyridin-3-ylacetamide;

(83) 2«(4-chloro-2-{[{{1-[(5-chicro-2-flucrobenzyl)amino}-4-methyi-2-oxo-
1,2-dikydropyridin-3-y}}acetyl)amino}methyl }phenoxy)-N-ethylacetamide;
(84) N-[2-{aminomethyl)-5-methylbenzyl}-2-{ 1-[(5~chlaro-2-fluorobenzyl)-
amino]-4-methyl-2-oxo-1,2-dihydropyridin-3-yl}acetamide;

(85) N-[(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-{1-[(5-chloro-2-
flucrobenzyl)amino]-4-methyl-2-oxo-1,2-dihydropyridin-3-yl} acetamide;
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(86) N-[(6-amino-2-methylpyridin-3-yl)methyl]-2-{ 1-[(5-chloro-2-fluoro-
benzyl)amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl}acetamide;

(87) N-[2-(aminomethyl)-5-methylbenzyl]-2-(1-{[(5-chloro-2-phenyl- LH-~
imidazol-4-yl)methyl]lamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide;

(38) N-{(6-amino-2,4-dimethylpyridin-3-y)methyl]-2-(1~{[(5-chloro-2-
phenyl-1 H-imidazol-4-yl)methyljamino}-4-methyl-2-ox0-1,2-dihydro-
pyridin-3-yl)acetamide;

(89) N-[(6-emino-2-methylpyridin-3-yl)methyl]-2-(1-{[(5-chloro-2-phenyl-
1 H-imidazol-4-yl)methyl]amino}-4-methyl-2-oxo-1,2-dihydropyridin-3-y1)-
acetamide;

(90) 2-{4~chloro-2-({[(1-{[(5-chioro-2-thienyl)methyilamino}-4-methyl-2-
oxo-1,2-dihydropyridin-3-yl)acetyl]Jamino} methyi)phenoxy}-N-ethyl-
acetamide;

(91) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2-(1-{[(S-chioro-2-thienyl)-
methyl]amino}-~4-methyl-2-0x0-1,2-dihydropyridin-3-yl)acetamide;

(92) 2-[4~chloro-2-({[(4-methyl-1-{[(5-maethyl-3-phenylisoxazol-4-y)-
methyljamino}-2-oxo-1,2-ditydropyridin-3-yl)acetylJamino}methyl)-
phenoxy]-N-ethylacetamide;

(93) N-[(6~amino-2,4-dimethylpyridin-3-yD)methyl]-2<(4-methyl-1-{[(5-
methyl-3-phenylisoxazol-4-yl)methyllamino}-2-oxo-1,2-dihydropyridin-3-
yheacetemide;

(94) N-[(6-amino-2-methylpyridin-3-yl)methyl]-2-(4-methyl- 1-{[(5-methy]-
3-phenylisoxazol~4-y)methyllamino}-2-oxo-1,2-dihydropyridin-3-yI)-
acetamide;

(95) 2-[4-chloro-2-({[(4-methyl-2-oxo-1-{[(5-pyridin-2-y)-2-thienyl)-
methyl]amino}-1,2-dihydropyridin-3-ylyacetylJamino}methyl)phenoxy}-N-
ethylacetamide;
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(96) N-[(6-amino-2,4-dimethyipyridin-3-yl)methyl}-2-(4-methy}-2-oxo-1-
{[(5-pyridin-2-y}-2-thienyl)methyt]amino}- 1,2-dihydropyridin-3-yI)-
acetamide;

(97) N-[2-(aminomethy])-5-fluorobenzyl}-2-(4-metiryl-2-oxo-1-{[(5-
pyridin-2-yl-2-thienyl)methyljamino}-1,2-dibydropyridin-3-yl)acetamide;
(98) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2-(4-methyl-2-oxo-1-{[(5-
pyridin-2-yl-2-thienyl)methyllamino}-1,2-dihydropyridin-3-yl)acetamide;
(99) N-[2-(aminomethyl)-5-fluorobenzy1]-2-(1-{{(6-chloro-1,3-benzo-
dioxol-5-yl)methyl]amino}-4-methyl-2-oxo-1,2-diktydropyridin-3-y1)-
acetamide;

(100) N-[(6-amino-2,4-dimethylpyridin-3-yl)methyl}-2-(1- {[(6-chloro-1,3-
benzodioxol-5-yi)methyljamino}-4-methyl-2-axo- 1,2-dihydropyridin-3-y1)-
acetamide;

(101) N-{(6-amino-2-methylpyridin-3-yl)methyl}-2-(1- {[(6-chloro-1,3~
benzodioxol-5-yl)methyl]emino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yi)-
acetamide;

(102) 2-[4-chloro-2-({[(4-methyl-2-ox0-1-{ [3-(trifluoromethoxy)benzyl}-
amino }-1,2-dihydropyridin-3-yl)acetyllamino} methyl)phenoxy}-N-ethyl-
acetamide;

(103) N-{(6-amino-2,4-dimethylpyridin-3-yl)methyi}-2-(4-methyl-2-cxo-1-
{ [3~(triflooromethoxy)benzyl]amino}-1,2-dilrydropyridin-3-yl)acetamide;
(104) N-[2-(aminomethyT)-5-fiuarobenzyl}-2-(4-methyl-2-oxo-1-{[3-
(triftuaromethoxy)benzyljamino)-1,2-dihydropyridin-3-yl)acetamide;
(105) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2-(4-methyl-2-oxo- 1-{[3-
(trifluoromethoxy)benzyljamino}-1,2-dibydropyridin-3-yl)acetamide;

(106) 2-{4-chloro-2-[({[4-methy}-2-oxo-1-({[5-(2-thienyl)isoxazol-3-yi}-
methyl}amino)-1,2-dihydropyridin-3-yljacetyl}amino)methyljphenoxy}-N-
cthylacetamide;
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(107) N- [(6-amino—2,4-dimeﬂzy1p3nidin—3-yl)methyl]-Z-[1-({3-[(2-ch1:ro-
1,3-thiazol-5-yl)methoxy]benzyl} amino)-4-methyl-2-0xo-1,2-dihydro-
pyridin-3-yl]acetamide;

(108) N-[(6-amino-2-methylpyridin-3-yl)methyl]-2-[ 1-({3-{(2-chloro-1,3-
thiszol-5-yl)methoxy]benzyl) amino)4-methyl-2-oxo-1,2-dikydropyridin-3-
yljacetamide;

(109) N-[2-(aminomethyl)-5-chlorobenzyl}-2-(1-{[(1R,48)-bicyclo]2.2.1}-
hept-5-en-2-ylmethyllamino}-4-methyl-2-oxo-1,2-dihydropyridin-3-yl)-
acetamide;

(110) N-[(6-amino-2,4-dimethylpyridin-3-y)methyl}-2-(1-{[(1R,4S)-
bicyclo[2.2.1]hept-5-en-2-yimethylJamino } -4-methyl-2-oxo0-1,2-dihydro-
pyridin-3-yl)acetamide; )

(111) 2-(4~chloro-2-{[({1-[(cyclohexylmethyl)amino]-4-methyl-2-oxo-1,2-
dibydropyridin-3-yl}acetylamino}methyl}phenoxy)-N-cthylacetemide;
(112) N-[2<(aminomethyl)-5-chlorobenzyl]-2-{ 1-{(cyclohexylmethyl)-
amino]-4-methryl-2-0x0-1,2-dihydropyridin-3-yl}acetamide;

(113) N-[2<(aminomethyl)-5-fluorobenzyl]-2-{1-[(cyclohexylmethyl)-
amino]-4-methyl-2-oxo-1,2-dihydropyridin-3-yl }acetamide;

(114) N-[(6~amino-2-methylpyridin-3-yl)methyl]-2-{ 1-[(cyclohexylmethyl)-
amino]-4-methyl-2-0x0-1,2-dihydropyridin-3-y! } acetamide;

(115) N-[2<(aminomethyl)-5-methryIbenzyl}-2-{1-[(cyclopentylmethyl)-
amino}-4-methyl-2-0xo-1,2-dihydropyridin-3-yl }acetamide;

(116) N-[(6-amino-2,4~dimethylpyridin-3-yl)methyl]-2-{1-[(cyclopentyl-
methyl)amina]-4-methyl-2-oxo-1,2-dihydropyridin-3-yl }acetamide;

(117) N-{(6-amino-2-methylpyridin-3-yl)methyl]-2-{ 1-[(cyclopentyi-
methyl)amino]-4-methyl-2-oxo-1.2-dihydropytidin-3-yl }acetamide;

(118) N-[(6-amino-2,4-dimethylpyridin-3-yl)methy!]-2-{4-methyl-2-oxo-1-
[(pyridin-2-ylmethyl)amino]-1,2-dihydropyridin-3-yl}acetamide;

(119) N-[(6-amino-2-methylpyridio-3-y[)methyl}-2-{4-methy]-2-0xo-~1-
[(pyridin-2-ylmethyl)amino}-1,2-dihydropyridin-3-yl} acetamide;

¥
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(120) N-[2~(aminomethyl)-5-chlorobenzyl}-2- {4-methyl-2-oxo-1-[(pyridin-
3-ylmethyl)amino}-1,2-dibydropyridin-3-yl} acetamide;

(121) 2~(4-chioro-2-{[({4-methyl-2-oxo-1-[(pyridin-3-yimethyl)amino]-1,2-
dihydropyridin-3-y1}acetyljamino]metiry! } phenoxy)-N-ethylacetamide;
(122) N-[2-(aminomethyl)-5-methylbenzyl}-2-{4-methyl-2-oxo-1-[(pyridin-
3-ylmethyl)amino}-1,2-dihydropyridin-3-yl}acetamide;

(123) N-[2-(aminomethyl)-5-fluarobenzyl]-2- {4-methyl-2-oxo-1-[(pyridin-
3.ylmethylamino]-1,2-dihydropyridin-3-yl} acetamide;

(124) N-{(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2- (4-methyl-2-oxo-1-
[(pyridin-3-yimetkyl)amino}-1,2-dihydropyridin-3-yl} acetemide;

(125) N-[(6-amino-2-methylpyridin-3-y)methyl]-2-{4-methyl-2-oxo-1-
[(pyridin-3-ylmethyl)amino]-1,2-dikydropyridin-3-y1} acetamide;

(126) N-[2-(aminomethyl)-5-methylbenzyl}-2- {4-methy}-2-oxo-~1-
[(quinolin-8-yimethyl)amino]-1,2-dihydropyridin-3-yI}acetamide;

(127) 2-(4-chloro-2-{[({4-methy}-2-ox0-1-[(quinolin-8-ylmethylemino]-
1,2-dihydropyridin-3-yl}acetyl)amino}methyl }phencucy)-N-ethylacetamide;
(128) N-{(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-{4-methyl-2-oxo-1-
{{(quinolin-§-yimethyl)amino]-1,2-dihydropyridin-3-yl}acetamide;

(129) 2-[4-chlaro-2-({[(1-{[2,2-difluoro-2-(1-oxidopyridin-2-yl)ethyI]-
amino}~4-methyl-2-0x0-1,2-dihydropyridin-3-yl)acetyl}amino jmethyl)-
phenoxy]-N-ethylacetamide;

(130) 2~(4-chloro-2-{[({1-{(2,2~difluoro-2-pyridin-2-yiethylamino]-4-
methyl-2-0x0-1,2-dihydropyridin-3-yl}acetyl)aminojmethyl} phenoxy)-N-
ethylacetamide;

(131) N-[(6~amino-2,4-dimethylpyridin-3-ymethyl}-2-{ 1-{(2,2-difluoro-2-
pyridin-2-ylethyl)amino}-4-methyl-2-axo-1,2-dihydropyridin-3-yl} -
acetamide;

(132) N-[2~(aminomethyl)-5-methylbenzyl]-2- {4-methyl-2-oxo-1-[(2-
phenylethylemino]-1,2-dihydropyridin-3-yl}acetamide;

PCT/SE2005000124
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(133) N-[2-(eminomethyl)-5-methoxybenzyl]-2- {4-methyl-2-oxo-1-[(2-
phenylethyl)amino]-1,2-dihydropyridin-3-yl}acetamide;

(134) 2-(4-chloro-2-{[({4-methyl-2-ox0-1-[(2-phenylethyl)amino]-1,2-
dihydropyridin-3-yi }acetyl)amino}methy!} phenoxy)-N-cthylacetamide;
(135) N-{(6-emino-2,4-dimethylpyridin-3-y)methyl}-2-{4-methyl-2-oxo-1-
[(2-phenylethyl)amino]-1,2-dihydropyridin-3-yl}acetamide;

(136) N-[(6-amino-2-methyipyridin-3-yDmethyl}-2-{4-methyl-2-oxo-1-[(2-
phenylethyl)amino]-1,2-dihydropyridin-3-yl} acetamide;

(137) N-[2~(aminomethy)-5-chlorobenzyl]-2- {4-methyl-2-0xo~1-[(2~
phenylpropyl)amino]-1,2-dibydropyridin-3-y1} acetamide;

(138) 2-(4-chloro-2-{[({4-methyl-2-oxo-1-{(2-phenylpropyl)amino]-1,2-
dihydropyridin-3-yl}acetyl)amino}methyl } phenoxy)-N-ethylacetamide;

. (139) N-[(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-{4-methyl-2-oxo-1-

{(2-phenyipropyl)amino]-1,2-dihydropyridin-3-yl}acctamide;

(140) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2-{4-methyl-2-oxc-1-[(2-
phenylpropyl)amino}-1,2-dihydropyridin-3-yl} acetamide;

(141) N-{(6-amino-2-methylpyridin-3-yl)methyl]-2<{4-methyl-2-oxo-1-{[(2-
oxo-1,2-dibydropyridin-3-ylmethyljamino}-1,2~dihydropyridin-3-yl)-
acetamide;

(142) 2-(4-chloro-2-{[({1-[(3,3~-dimethylbutyl)amino]-4-methyl-2-0xo-1,2-
dikydropyridin-3-y1}acetyl)amino)methyl} phenoxy)-N-ethylacetamide;
(143) N-{(6-amino-2,4-dimethylpyridin-3-yl)methyl]-2-{1-[(3,3-dimethyl-
butyl)amino]-4-methyl-2-ox0-1,2-dihydropyridin-3-yl }acetamide;

(144) 2-(4-chloro-2-{[({ 1-[(4-cyanobenzyl)amino}-4-methyl-2-oxo-1,2-
dihydropyridin-3-yl}acetyl)amino]}methyl}phenoxy)-N-ethylacetamide;
(145) N-[2-(aminomethyl)}-5-chlorobenzyl]-2-{ 1-[(4-cyanobenzyl)amino]-4-
methyl-2-0x0-1,2-dihydropyridin-3-yl}acetamide;

(146) 2-(4-chlaro-2-{[({1{(3-cyano-4-fluorobenzyl)amino]-4-methyl-2-
oxo-1,2-dihydropyridin-3-yl}acetyl)amino}methyl} phenoxy)-N-ethyl-
acetamide;

e 8
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(147) N-[(6-amino-2,4-dimethylpyridin-3-ylmethyl]-2- { 1-[(3-cyano-4-
fiuorobenzyl)amino}-4-methyl-2-oxo-1,2-dilrydropyridin-3-y1 Jacetamide;
(148) N-[(6-amino-2-methylpyridin-3-yl)methyl}-2-{ 1-[(3-cyano-4-fluoro-
benzyl)emino}-4-methyl-2-0xo-1,2-dibydropyridin-3-yl} acetamide;

(149) 2-{1-(benzylamino)-4-methyl-2-oxo-1,2-dihydropyridin-3-y{}-N-{5-
chloro-2-[2-(ethylamino)-2-oxoethoxy]benzyl} acetamide;

(150) N-[2<(aminomethy1)-5-flucrobenzyl]-2-[1-(benzylemino)-4-methyl-2-
oxo0-1,2-dihydropyridin-3-yl]acetamide;

(151) N-[(6-amino-2,4-dimethylpyridin-3-yImethy[}-2-[1-(benzylamino)-4-
methyl-2-0x0-1,2-dihydropyridin-3-y!{jacetamide;

(152) N-[2-(aminomethyl)-5-chlorobenzyl}-2-[1-(isobutylamino)-4-methyl-
2-ox0-1,2-dihydropyridin-3-yljacctamide;

(153) N-[2~aminomethyt)-5-methylbenzyl]-2-[1-(isobutylamino)-4-methryl-
2-0x0-1,2-dihydropyridin-3-yljacetamide; and

(154) N-[(6-emino-2,4-dimethylpyridin-3.yi)methyl]-2-[1-(isobutylamino)- -
4-methyl-2-ox0-1,2-dihydropyridin-3-yl]acetamide. |

Exauple 6 ———
Compounds of the Examples were tested in Test B above and were found to

exhibit ICsTT values of less than 50 uM. Indeed, the compounds of
Examples 2(x1) and 2(xii} were found to exhibit ICs; values of 92.2 oM and

0.62 uM, respectively.

Abbreviations
aq. = AGUEOUS
AUC = area under the curve

" Boe = ter+-butyloxycarbonyl

BSA t bovine serum slbumin
d = (in relation to NMR) doubiet

PCT/SE2005/000124
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DCE

DIPEA
DMAP
DMF
DMSO
DVT

Et

EtN
EtOAc
EtOH

Et,0

HBTU

HCl1

HOAt
HOBt
HPLC
LC
mCPBA
Me
MeOH
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dicyclohexyl carbodiimide
1,2-dichloroethane
dichioromethane
diisopropylethylamine
4-(N,N-dimethyl amino) pyridine
dimethylformamide
dimethylsulfoxide

deep vein thrombosis
1.(3-dimethylaminopropyl)-3-ethylearbodiimide
hydrochloride

cthyl

diethyl ether

triethylsmine

ethyl acetate

ethanol

-diethyl ether

hour(s)

O-(azabenzotriazol-1-y[)-N,N. N’ ,N'-tetramethyluronium _ __
hexafluorophosphate

[N NN N -tetramethy]-O-(benzotriazol-1-yijuronium
hexafluorophosphate]

hydrochloric acid, bhydrogen <chloride gas or
hydrochloride salt (depending on context)
1-hydroxy-7-azabenzotriazole

1-hydroxybenzotriazole

high performance liquid chromatography

liquid chromatography

meta-chloroperbenzoic acid

methyl

methanol

b
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min = minute(s)

MS = mAss spectroscopy

NADH = nicotinamide adenine dinucleotide, reduced form

NADPH = nicotinamide adenine dinucleotide phosphate, reduced
form

NBS = N-Bromosuccinimide

NIH = ‘National Instinite of Health (US)

NIHU = National Institute of Health umits

OAc = acotete

PCC m pyridinium chlorochromate

Ph = phenyl

Pr = propyl

PyBOP = (benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate

i/RT - room temperature

SOPs = gtandard operating procedures

T™BME = tert-butyl methyl ether

_.TBTU = [N.N.N" ,N"-tetramethyl-O-<(benzqtriazol-1-yl)uronium

tetrafluoroborate}
TEA = triethylamine
TFA - triflucroacetic acid
THF = tetrahydrofizran

Prefixes n, ¢, { and ¢ have their usual meanings: normal, secondary, iso and
tertiary. The prefix ¢ means cyclo.
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Claims

1. A compound of formula I

R*R% R®
BN e
)
E\'}l o
_NH

A"
&

wherein

the dashed line is absent or represents a bond;

A represents C(Q), 8(0);, C(0)O (in which latter group the O maiety is
attached to R'), C(O)NH, S(O);NH (in which latter two groups the NH
moiety is attached to R') or C)¢ alkylene;

R! represents

(2) Cy.10 alkyl, Ca10.alkenyl, Cyyo alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
CN, GCsy cycloalkyl (optionally substituted by cne or more
substituents selected from halo, OH, =0, C;.4 alkyl, C;¢ alkoxy and
aryl), OR", SOR®, SORNR“IRY), NR™SORRY
NR®R™), B'-C(0)-B*R*, aryl and Het"),

(b) Cs.10 cycloalkyl or Ce1o cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected fram halo,
=0, CN, C,.1q alkyl, Cy. cycloalky! (optionaily substituted by one or
more substituents selected from halo, OH, =0, C; alkyl, C,.¢ alkoxy
and aryl)) OR™, S(O)R®, S(ORNER™“IRY), NR*)S(O)RY,
NR*)R®), B*-C(0)-B“R%, aryl and He?t?,

{(c) aryl, or
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(d) Het’;

R* to R* independently represent, at each occurrence,
(®H,
(b) Cy.10 alkyl, C,.1p alkenyl, C;.10 alikynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
OH, Cy.¢ alkoxy, aryl and Het"),
(c) Cs10 cycloalkyl, Cyyp cycloalkenyl (which latter two groups ere
optionally substituted by one or more substituents selected from halo,
OH, =0, C).¢ alkyl, ;.4 alkoxy, aryl and Het'),
(d)arylor
(o) Het®,
provided that R® does not represent H when n is 1 or 2;

the group -D-E- _

(a) when the dashed line represents a bond, represents -CR*=C(R™)-,

ar

(b) when the dashed line is sbseat, represents -CR™YR*)-CR™)R™)-;
R™ and R™ independently represent H, halo, OH, C. alkyl, (CHze4O(C.4
alkyl) (which latier two groups are optionally substituted by one OH group
or ane or more F atoms);
R* R®, R™ and R™ independently represent H, F or methyl;
or R* and R™® together represent C, 4, n-alkylene;
or one of R* and R®, together with one of R™ and R™, represents C, 4 n-
aikylene,

R? represents
(8) H,
(b) halo;
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(c) Cy5 alkyl, Ca alkenyl, Co alkynyl, C;4 alkoxy (which latter four
groups are optionally substituted by one or more substituents
selected from halo, OH, CN, C, alkoxy, C(O)OH, C(0)O-Cy alkyl
and OC(0)-C,.4 alky}) or

(d) together with R*, R? represents C,.; n-alkylene, T'{Cy.; n-alkylene)
or (Cy.p m-alkylene)-T', which latter three groups are optiomally
substituted by halo, or

(e) together with R* and R®, R? represents T2-[C(H)~], wherein T2 is
bonded to the C-atom to which the group R? is attached;

R* and R® independently represent H, F or methyl (which latter group is

optionally substituted by one or more F atoms), or

(2) together with RZ, R3* represents C, 3 n-glkylene, T'-(C, n-alkylene) or
(Cy.2 n-alkylene)-T', which latter three groups are optionally substituted
by halo, or

(b) together with R?, R* and R™ represent T2-[C(H)=], wherein T° is
bonded to the C-atom to which the group R? is attached;

T' and T2 independently represent O, S, N(H) ar N(C,.¢ alkyl);

G represents
(a) -C(O)NR™)-[CH(C(O)R*)Ja.1-Co.s alkylene<Q'),:,
(b) -C(O)N(R™)-C, 5 alkenylene<Q")y-,
©

)(Jc'r\n»;(lra.“)c,M alkyleneln_-T-Q{'—\ Q’%—
, ar
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(d)
O~N

ol e, 4

R’ represents H or a 5- to 10-membered aromatic heterocyclic group

comprising one or two rings and containing, as heteroatom(s), one sulfur or
5 oxygen atom and/or one or more pitrogen atoms, which heterocyclic group

is optionally substituted by one or more substituents selected from halo and

Ci¢ alkyl;

Q' represents O, NR'®, [N(H)Jo1C(0)-Co alkylene, C(O)NHNHC(Q), or

N=CR'*)-;

10 arepresentsOorl;
Q™ represeats
/7 /
-C N
TR AR, wC
Q™ represents
AN AN
ot .. N |
15
L represents
(a) Co alkyleme-R,
(b) Co.z alkylene-CH=CH-Cq; alkylene-R",
(c) Co.z alkylene-C=C-Cy; alkylene-R",

20 ')

4{?«

R
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(e
i E(C\gz)m
RG
S R‘Hh
wherein the dashed line represents an optional double bond, or

€3
a

R‘I‘lc .
Ar represents phenyl or naphthyl;

Het represents a 5- to 10-membered heterocyclic group comprising one or
two rings and comtaining, as heteroatom(s), one sulfur or oxygen atom

and/or one or more nifrogen atoms;

R'Y* represents H or one or more substituents selected from halo, OH, CN,
Cy¢ salkyl, C,_s alkaxy (which latter two groups are optionally substituted by
one or more substituents sefected from halo, OH, C,4 alkoxy; C(O)OR'%*
sod C(ONR'®)R'™) and S(O).,R'%;

R™ and R independently represent H or one ar more substituents
sclected from halo, OH, CN, C; alkyl, C, 4 alkoxy (which [atter two groups
are optionally substituted by one or more substitnents selected from halo,
OH, Ci4 alkoxy, C(O)OR'* and C(OINR'™)R'™), S(0)sR™, =0, =NH,
=NOH and =N-CN;

R'* to R'* independently represent H, C,.4 alkyl or Cs.; cycloalkyl (which
Iatter two groups are optionally substituted by one OH or N(R'*)R'¥ group
or by one or more halo atoms);

R™ represents, independently at each occurrence, C, alkyl optionslly
substituted by one OH or N(R)RY group or by one or more halo atoms;

a2
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R'™ and R'¥ represent, independently at each occurrence, H or C, alkyl
optionally substituted by one or more halo atoms;

R* to RY independently represent
(8) '
N/R“.
l Yaa
+ (Q‘);—— 'il/kT/R
H H '
(b)
N/Rﬂb
l 14b
H ]
(c)
4
+ Cos alkyleno—N\Rm‘_
(@
/Rﬂe

O
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(g) Het"

or R® to R! may also represent H;

Q’ represents O, N(R'™), S(0),, (O)NH, C(0) or -CH=N-;

Q" represents O, S or CHy;

arepresents O or 1;

Het" represents a 5- or 6-membered heterocyclic group conteining one to
four hetercatoms selected from oxygen, nitrogen and/or sulfir, which
heterocyclic group mey be substituted by one or mote substituents selected
from halo, =0, C;4 alkyl and C, alkoxy (which latter two groups are
optionaily substituted by one or more halo atoms);

R"* to R™ independently represent
®H,
() CN,
(c) NH,,
(d) OR" or
(e) C(O)ORS;
RY represents
(&) H,
(b) Cy.10 alkyl, Cy10 alkenyl, Cs.yp alkynyl,
(c) Ca0 cycloalkyl, Cuyo cycloalkenyl, which Iatter two groups aro
optionally substituted by one or more substituents selected from halo
end Cy.¢ alkyl, or
(d) Cy.5 alicyl, which latter group is optionally interrupted by oxygen and
is substituted by aryl or -O-aryl;
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R' represents

(8) Cra0 akkyl, Cyy alkenyl, Cy.,p alkynyl, which latter three groups are
optionally intezrupted by one or more oxygen atoms, or

(b) Cz19 cycloalkyl, Cyyg cyclonlkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo
and C,.¢ alkyl, or

(c) Cys alkyl, which latter group is optionally intesrupted by oxygen and
is substituted by aryl or -O-aryl;

R™ to R®, R'™ to R!™ and R'** to R'** independently represent
(a)Hor '
(b) C,4 alkyl (which latter group is optionally substituted by one or more
substituents selected from halo and OH), :
or R'** and R independently represent C(0)0-C..s alkyl (the alkyl part of
which latter group is optionally substitiuted by aryl and/or one or more halo
atoms),
or R'* represents
(8) Ci4 alkyl substituted by Csy cycloalkyl or aryl, ..
(b) C37 cycloalkyl,
(6) C(0)O-Cy.¢ alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one or more halo atoms),
(d) C(O)Cy4 alkyl,
() CCOINGH)-Cy¢ alkyl (the alkyl part of which latter group is
optionally substituted by aryl end/or one or more halo atoms) or
(D S(0)-Cy alkyl (the alkyl part of which latter group is optionally .
substinited by aryl and/or one or more halo atoms),
or R'* end R'™ together represent C; ¢ n-alkylene optionslly interrupted by
0, 8, N(H) or N(Cy4 alkyl) and/or substituted by one or more Cy, alkyl
groups,
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each aryl independently represents a Cgp carbocyclic aromatic group,
which group may comprise either one or two rings and may be substitutad
by one or more substituents selected from
(2) halo,
5 ®)CN,
(¢) Ci.10 8lkyl, Ca.qp alkenyl, Cz.19 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
OH, C; alkoxy, C(O)OH, C(O)O-C;.s alkyl, phenyl (which latter
group is optionally substituted by halo) and Het"),
10 (d) Cs.10 cycloalkyl, Cqie cycloalkenyl (which lsiter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, C;¢ alkyl, Ci¢ alkoxy, phenyl (which laiter group is
optionally substituted by halo) and Het®),
(€) OR'™,
® S(OR'™,
(2) S(OLNRYR'™),
() NR)S(O)R"",
- ) NRHR'™, ..
G) B*-C(O)-B-R'™,
(k) phenyl (which latter group is optionally substituted by halo),
(1) Het’ and
(m) SiR*™R ' PHR'™);

[T]

1

2

(-]

R'™ to R' independently represent, at each occarrence,
25 (a) H,
(b) C1-10 alkyl, C;.y¢ alkenyl, C,.(o alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
OH, C,4 alkoxy, phenyl (which latter group is aptionally substituted
by halo) and Het'?),
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(c) C.10 cycloalkyl, Cy1o cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, C;s akyl, C,¢ alkoxy, phenyl (which latter group is
optionally substituted by halo) and Het'"),
(d) phenyl (which Jatter group is optionally substituted by halo) or
(c) Het?,
provided that R'™ does not represent H when p is 1 or 2;

Het' to Het? independently represent 4- to 14-membered heterocyclic
groups containing one or more heteroatoms selected from oxygen, nitrogen
and/or sulfir, which heterocyclic groups may.comprise one, two or three
rings and may be substituted by one or more substituents selected from
(a) halo,
(®) CN,
() C.10 alkyl, Cs.1g alkenyl, Cayo alkynyl (which Iatter four groups are
optionally substituted by one or mare substituents selected from halo,
OH, C, alkoxy, C(O)OK], C(0)O-Cy alkyl, phenyl (which latter
group is optionally substituted by halo) and Het"), —
(d) Ca.10 cycloalkyl, Cogo cycloalkenyl (which latter two groups are
optionally substituted by one or mare substituents selected from halo,
OH, =0, C, alkyl, C,.¢ alkoxy, phenyl (which latter group is
optionally substituted by halo) and Het”),
(©)=0,
(f) OR'™,
(2) S(O)R™,
() S(ORENR™HR'™),
() NR'™S(0)R™,
@ NR"™HR'™),
® B’-C(O)-B'—R"',
(D phenyl (which latter group is optionally substituted by halo),
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(m) Het® and
() SIR™™R*™HR™™);

R'™ to R"™ independently represent, at each occurrence,
() 1,
(b) C1.10 alkyl, Cz.10 alkenyl, Cy 19 alkynyl (which latier three groups are
optionally substituted by one or more substituents selected from halo,
OH, C,.s alkoxy, phenyl (which latter group is optionally substituted
by halo) and Het?),
(c) Cs0 cycloalkyl, Cyyo cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, C,4 akkyl, C,4 alkoxy, phenyl (which latter group is
optionsally substituted by halo) and Het"),
(d) pheny]l (which latter group is optionally substituted by halo) or
(e) Het!, | |
provided that R'® does not represent H when q is 1 or 2;

. Het" to Het independently represent 5- or 6~membered heterocyclic groups

containing one to four heteroatoms sejected from oxygen, nitrogen and/or
sulfur, which heterocyclic groups may be substituted by one or more
substituents selected from halo, =0 and C,¢ alkyl,

B' to B® independently represent a direct bond, O, § or NH;
n, p and q independently represent 0, 1 or 2;

R'™ R'®, R' R R™ gnd R* independently represent C,.s alky! ar
phenyl (which latter group is optionally substituted by halo or Cy alkyl);
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unless otherwise specified

() alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkylene and
alkenylene groups, as well as the alky] part of alkoxy groups, may be
substituted by one or more halo atoms, and

(ii) cycloalkyl and cycloalkenyl groups maay comprise one or two rings
and may additionally be ring-fused to one or two phenyl groups;

or a phermaceutically-acceptable derivative thereof.

2. A compound as claitned in Claim 1, which is a compound of formula

Ic, Id or Ie,
R R% R !
o4 Saata
¥ . Ic
\ O
NH

-

A
N
' 13
R éa- » j:R i
14a
. S H o Id
|
NH
A/
&1
R? R® R® (CHy), —R®
u—(cn,),—( ;ﬂ—(‘
I (CH),~O  N-R™ e
Yo "
~NH
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wherein X’ represents CH or N;
when X' represents CH
(@) R”represents R® as defined in Claim 1, and
(b) R represents R as defined in Claim 1;
when X! represents N
(@) R*represents R® as defined in Claim 1, and
(b) R represents R'® as defined in Claim 1;
rrepresents 1 to 3;
8 represents 2 to 4;
trepresents 1 to 3;
u and v independently represent 0 to 2, the sum of u and v being 1 or 2; and
RI’ Rz' R", RJI:' R“', Rl.le’ Rla., Rm' R"', Rl-tb' Rh’ Rd and A are as defined
in Claim 1.

3. . A compound es claimed in Claim 2 which is a compound of formula

Ic,
R2 Ra % 4
H—-(CH,),——@-Rx
0 RY e
rlq (o)
A’NH
]
R1
wherein

A. represents CH{CH;)CH, (in which latter group the CH(CH;) umit is
attached to R") or CH,, (CHz), or CF,CHj (in which latter group the CF,
unit is attached to R');
R' represents

(2) isopropyl or tert-butyl,

(b}  cyclopentyl, cyclohexyl or bicyclo[2.2.1]hept-5-ene,
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phenyl optionally substituted by one or two substituents
selected from halo, CN, methyl, CF; methoxy, OCF,,
phenoxy, morpholin-4-y} or O-CHj<(2-chlorothiazol-5-yl),

(d) imidazoly] optionally substituted by one to three substituents
selected from C], methyl and phenyl,

(¢) isoxazolyl optionally substituted by one or two substituents
selected from methyl, phenyl and 2-thiepyl,

(f) thiazolyl optionally substituted by one or two methy] groups,

(g) thienyl optionally substituted by Cl or pyridiny],

(h) pyrazolyl optionally substituted by one to three substituents
selected from C), methyl, ethyl, phenyl and morpholin-4-yl,

(i) pyrrolyl optionally substituted by one to three substituents
gselected from methyl, S(O)-phenyl, C(O)-phenyl and 1,3,4-
triazol-1-yl,

) pyidinyl optionally substited by OH, methoxy or
morpholin-4-yl, and optionally i the form of an N-oxide,

() pyridomyl,

(@)  pyrazinyl, _ -

{(m) benzodioxolyl optionally substituted by halo,

(n) benzomorpholinyl optionally substituted by methyl;

(0) 2,1,3-benzoxadiazolyl,

(p) 2,3-dihydrobenzofuranyl or

(@ quinolinyl;

R end R® both represent H;
I represents 1;
the group
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represents
R° CH,
N
or |
NH,
R™ R™
R represents H, F, Cl, OH, methyl, tetrazol-1-yl, OCH,C(ONEDR'® or
CHNGEDR'™;

R'® represents H or C,.; alky! optionally substituted by N(CHs);
RY represents C(O)O-ters-butyl, H, ethyl, CH,CF; or cyclopentyl;
R™ represents H, methyl, CF,, methoxy, F or Cl; and

R™ represents H or methyl,

4. A pharmaceutical formnlation including a compound as defined in
any one of Claims 1 to 3, or a pharmaceutically acceptable derivative
thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
ar carrier.

5. A compound as defined in any one of Claims 1 to 3, or a
pharmacentically acceptable derivative thereof, for use as a pharmaceutical.

6. The use of a compound as defined in any one of Claims 1 to 3, or 2
pharmaceutically acceptable derivative thereof, as an active ingredient for
the manufacture of a medicament for the treatment of a condition where
inhibition of thrombin is beneficial.

7. A method of treatment of a candition where inhibition of thrombin is
beneficial, which method comprises administration of a therapeutically
effective amount of a compound as defined in any one of Claims 1to 3,ora

-
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pharmacentically acceptable derivative thereof, to a person suffering from,

or susceptible to, such a condition.

8. A process for the preparation of 2 compound of formula I as defined
5 in Cleim 1, which comprises:
() for compounds of formula I in which the group G represents
®  CONR™-[CH(C(O)R)]o.1-Cous alkylene(Q"),,
() C(OINR™)-Cy, alkenylene-(Q")s-,

@ili) C(ONR™)-C;; alkynylene<Q"),-,
10 (v)
(o]

>J'|\r~l(a"°)c,,a alkylene— {'_\Q"—f—
©) )}
SO

.- wherein Q”* represents N or NEHCH,
15 coupling of a compound of formmla I,

wherein the dashed line, R!, R% R* R™, A, D and E are 25 defined in Claim
1, with a compound of formula II1,
H-G"-L m
20 wherein L is as defined in Claim 1 and G* represents
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@  -NR™-[CH(C(OR)]o.1-Cos elkylene~QY,-,
(i) -NER™)-Cy;alkenylene(Q"),-,
(i) -NR™)-Cz, alkynylene(Q")y-,
(iv)
7\
N(R®™)C.. alkylene—Q® Q%
5 + ( I"’) o2 alkylene —-;— .

)
& et

wherein Q" represents N or NHCH and R™, R®, R*, R®, Q’,
Q™ and a are as defiped in Claim 1;
10 (b) for compounds of formula I in which G represents

O-N
|
%N)\ (CHz)M +

and L represents L°, which lafter group represents I as defined in Claim 1,
except that it does not represent Cy alkylene-R", cyclisation of a compound
of formula IV,

15
wherein L* is as defined above and the dashed line, R}, R%, R*™ R® A, D
and E are as defined in Claim 1;
(c) for compounds of formula I in which R®, R®, R°® or RY represents
C(=NH)NH,, -C(=NNH,)NH; or -C(=NOH)NH,, reaction of a compound
20 offormulaV,
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wherein L.” represents L as defined in Claim 1, except that R®, R®, R® or R?
(as appropriate) is replaced by a cyano or -C(=NH)O-C,4 alkyl group, and
the dashed line, R', R%, R*, R™, A, D, E and G are as defined in Claim 1,
5 with a suitable source of ammmonia, hydrazine or hydroxylamine;
(d) for compounds of formula I in which R'™, R'™ or R'™ represeats H,
deprotection of a corresponding compound of formula I in which R!*, R!®
or R'** (as eppropriste) represents C(O)O-CHaaryl;
(e) for compounds of formula I in which R'* represents H, deprotection of a
10 corresponding compound of formula I in which R'™ represents
C(0)O-Cy4 alkyl;
(f) reaction of a compound of formula VI,
RRRr®

NH,

wherein the dashed line, R, R*, R®, A, D, E, G and L are as defined in

15 Claim 1, with a compound of formula VII,
R-A-Lg' VI

wherein Lg' represents a leaving group and R and A are as defined in Claim

1

(g) for compounds of formula I in which A represents C(O)NH, reaction of
20 a compound of formula VI, as defined above, with a compound of formuia

Vi,
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R'-N=C=0 VI
wherein R' is as defined in Claim 1;
(b) for compounds of formula I in which A represents C;4 alkylene,
reaction of a compound of formula VI, as defined above, with a compound
of formula IX,

R'-Cy 5 alkylene-CHO IX
wherein R’ is as defined in Claim 1, followed by reduction in the presence
of a reducing agent; or

(i) for compounds of formula I in which R", R® R® or R? represents
-C(=NCN)NH_, reaction of a corresponding compound of formula I in
which R R’, R® or RY respectively, represents -C(=NH)NH, with
cyanogen bromide.

9. A compound of formula II, as defined in Claim 8, or a protected

10. A compound of formule IV, as defined in Claim 8, or a protected
derivative thereof. —
11. A compound of formule VI, as defined in Claim 8, or a protected
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ABSTRACT

There is provided a compound of formula I
R R% R®

&

wherein the dashed line, R', R%, R*, R™, A, D, E, G and L have meanings
given in the description, which compounds are useful as, or are useful as
prodrugs of, competitive inhibitors of trypsin-like proteases, such as
thrombin, and thus, in particular, in the treaiment of conditions where
inhibition of thrombin is beneficial (e.g. conditions, such as thrombo-
embolisms, where inhibition of thrombin is required or desired, and/or
conditions where anticoagulant therapy is indicated).
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NOVEDOSOS COMPUESTOS DE PIRIDIN-2-ONA UTILES COMO
INHIBIDORES DE TROMBINA

Campo de la Invencién

Esta invencion se relaciona con compuestos novedosos, farmacéuticamente
utiles, en particular compuestos que son, y/o compuestos que se
metabolizan en compuestos que son, inhibidores competitivos de serina
proteasas tipo tripsina, especialmente trombina, su uso como
medicamentos, composiciones farmacéuticas que los contienen y vias

sintéticas para su produccion.
Antecedentes

La coagulacion sanguinea es un proceso clave involucrado en la hemostasis
(es decir, la prevencion de pérdida de sangre de un vaso daiiado) y la
trombosis (es decir, la formacién de un codgulo de sangre en un vaso

sanguineo, lo cual lleva a veces a una obstruccion del vaso).

La coagulacion es el resultado de una serie compleja de reacciones
enzimaticas. Uno de los Gltimos pasos en esta serie de reacciones es la

conversion de la proenzima protrombina en la enzima activa trombina.

La trombina es conocida por jugar un papel central en la coagulacion.
Activa las plaquetas, llevando a la agregacion plaquetaria, convierte
fibrinégeno en monémeros de fibrina, que se polimerizan espontaneamente
en polimeros de fibrina, y activa el factor XIII el que, a su vez, entrecruza
los polimeros para formar fibrina insoluble. Mas aiin, la trombina activa el
factor V, el factor VIII y el FXI que llevan a una generacion con
"retroalimentacion positiva” de trombina a partir de protrombina.
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Al inhibir la agregacion de plaquetas y la formacién )}te?ruzamiento de
fibrina, se esperaria que inhibidores efectivos de trombina exhiban actividad
antitrombética. Adicionalmente, se esperaria que la actividad
antitrombdtica se mejorara por la inhibicion efectiva del mecanismo de
retroalimentacion positiva.  En efecto, los efectos antitrombéticos
convincentes de un inhibidor de trombina en el hombre se ha descrito
recientemente por S. Schulman y colaboradores, en N. Engl. J. Med. 349,
1713-1721 (2003).

Arte Previo

El desarrollo anterior de inhibidores de trombina de bajo peso molecular se
ha descrito por Claesson en Blood Coagul. Fibrinol. 5,411 (1994).

Blombiick y colaboradores (en J. Clin. Lab. Invest. 24, suppl. 107, 59
(1969)) dieron cuenta de inhibidores de trombina basados en la secuencia
de aminodcidos situados en el sitio de segmentacion para la cadena Aa de
fibrinégeno. De las secuencias de aminodcidos discutidas, estos autores
sugerian que la secuencia de tripéptidos Phe-Val-Arg (P9-P2-P1, designada

a partir de ahora la secuencia P3-P2-P1) seria el inhibidor més efectivo.

Inhibidores de trombina basados en derivados peptidilo, que presentan
grupos bésicos ciclicos o aciclicos en la posicién Pl (por ejemplo, grupos
que contienen funciones amino, amidino o guanidino), se divulgan en, por
ejemplo, Solicitudes Internacionales de Patente No. WO 93/11152, WO
93/18060, WO 94/29336, WO 95/23609, WO 95/35309, WO 96/03374,
WO 96/25426, WO 96/31504, WO 96/32110, WO 97/02284, WO
97/23499, WO 97/46577, WO 97/49404, WO 98/06740, WO 98/57932,
WO 99/29664, WO 00/35869, WO 00/42059, WO 01/87879, WO
02/14270, WO 02/44145 y WO 03/018551, Solicitudes de Patente Europea
No. 185 390, 468 231,526 877, 542 525, 559 046 y 641 779, 648 780, 669
317 y Patente de los Estados Unidos No. 4,346,078.

=)
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Se conocen también inhibidores de serina proteasas (por ejemplo, trombina)
basados en cetonas electrofilas en la posicion P1, tales como los
compuestos divulgados en las Solicitudes de Patente Europeas No. 195 212,
362 002, 364 344 y 530 167.

Inhibidores de serina proteasas tipo tripsina basados en derivados de icido
bdrico C-terminal de arginina (y sus andlogos de isotiouronio) se conocen
de la Solicitud de Patente Europea No. 293 881.

Inhibidores de trombina no quirales que tienen, en la posicién P2 de la
molécula, un grupo fenilo y un grupo bdsico ciclico o aciclico en la posicion
P3, se divulgan en las Solicitudes Internacionales de Patente No. WO
94/20467, WO 96/06832, WO 96/06849, WO 97/11693, WO 97/24135,
WO 98/01422 y WO 01/68605, asi como en Bioorg Med. Chem. Lett. 1,
1283 (1997).

Solicitudes Intemacionales de Patente No. WO 99/26920 y WO 01/79155
divulgan inhibidores de trombina que tienen grupos en la posicién P2
basados, respectivamente, en 2-aminofenoles y 1,4-benzoquinonas.
Compuestos similares, a base de fenol, se divulgan igualmente en la
Solicitud Internacional de Patente No. WO 01/68605 y WO 02/28825.

Otros inhibidores de trombina conocidos y otras serina proteasas tipo
tripsina se basan (en la posicion P2 de la molécula) en la unidad estructural
3-amino-2-piridona. Por ejemplo, compuestos basados en 3-amino-2-
piridona, 3-amino-2-pirazinona, S5-amino-6-pirimidona, S5-amino-2,6-
pirimidiona y 5-amino-1,3,4-triazin-6-ona se divulgan en las Solicitudes
Internacionales de Patente No. WO 96/18644, WO 97/01338, WO
97/30708, WO 98/16547, WO 99/26926, WO 00/73302, WO 00/75134,
WO 01/38323, WO 01/04117, WO 01/70229, WO 01/79262, WO
02/057225, WO 02/064140 y WO 03/29224, Patentes de los Estados
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Unidos No. 5,668,289 y 5,792,779, asi como en Bioorg'Med. Chem. Lett. 8,

817 (1998) y J. Med. Chem. 41, 4466 (1998).

Inhibidores de trombina basados en azaheterociclos saturados 2-oxo-3-
amino-sustituidos se divulgan en la Solicitud Internacional de Patente No.
WO 95/35313. Mas recientemente, se han divulgados inhibidores de
trombina que se basan en 4-amino-3-morfolinona (véase J Med. Chem. 46,
1165 (2003)).

Ninguno de los documentos ya mencionados divuigan o sugieren
compuestos basados (en la posicién P2) en la unidad estructural 1-amino-2-
piperidona.

Mas aiin, subsiste una necesidad de inhibidores efectivos de serina
proteasas tipo tripsina, tales como trombina. Subsiste igualmente una
necesidad de compuestos que posean un perfil farmacocinético favorable.
Se esperaria que sean utiles como anticoagulantes y, por lo tanto, en el
tratamiento terapéutico de trombosis y trastornos relacionados.

Divulgacién de la Invencién

De acuerdo con la invencion se provee un compuesto de férmula I

en donde

la linea discontinua est4 ausente o representa un enlace;
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A representa C(O), S(0),, C(O)O (en cuyo altimo grupo la fraccion O se
une a R'), C(O)NH, S(O),NH (en cuyos tltimos dos grupos la fraccién NH

se une a R') o C, alquileno;

R representa

(a) C,.,o alquilo, C;.j alquenilo, C,.,¢ alquinilo (los cuales altimos
tres grupos se sustituyen opcionalmente por uno o mas
sustituyentes seleccionados de halo, CN, C;yy cicloalquilo
(sustituido opcionalmente por uno o0 mas sustituyentes
seleccionados de halo, OH, =0, C, alquilo, C,¢ alcoxi y arilo),
OR™, S(O)R™, S(ORN(R“YR*), N(R*)S(0);R", N(R*)R*"),
B'-C(0)-B%-R*, arilo y Het"),

(b) Ci o cicloalquilo o C4yp cicloalquenilo, los cuales iltimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, =0, CN, C,.;0 alquilo, Cs.j¢ cicloalquilo
(sustituido opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, =0, C, alquilo, C, alcoxi y arilo),
OR* S(0).R™, S(ORNR*“)R"), N(R*)S(0),RY, N(R*®)R*"), B*-
C(O)-B*-R¥, arilo y Het,

(c) arilo,0

(d) Het;

R* a R* representan independientemente, en cada ocurrencia,

(a) H,

(b) C,.i0 alquilo, C;.ip alquenilo, C,.jp alquinilo (los cuales dltimos tres
grupos se sustituyen opcionalmente por uno o més sustituyentes
seleccionados de halo, OH, C,¢ alcoxi, arilo y Het"),

(c) Ci.ip cicloalquilo, Cqyo cicloalquenilo (los cuales ultimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, =0, C, alquilo, C,¢ alcoxi, arilo y
Het’),

(d) ariloo

\O')\’
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(e) Het®,

siempre que R* no represente H cuandones 1 6 2;

el grupo -D-E-
(2) cuando la linea discontinua representa un enlace, representa -C(R*)
=C (R®)-, 0
(b) cuando la linea dicontinua estd ausente, representa -C(R®XR*)-
C(R™(R™)-; R®™ y R® representan independientemente H, halo,
OH, C,4 alquilo, (CH;)4O(C,.3 alquilo) (los cuales altimos dos
grupos se sustituyen de manera opcional por un grupo OH o uno o
mas atomos F);
R*™, R®, R™y R™ representan independientemente H, F o metilo;
o R*y R juntos representan 2-4 n-alquileno;

o uno de R® y R®, junto con uno de R™, representa C, 4 7#- alquileno;

R? representa

(a) H,

(b) halo,

(c) C,6 alquilo, C,4 alquenilo, C,¢ alquinilo, C,¢ alcoxi (los cuales
ultimos cuatro grupos se sustituyen opcionalmente por uno o mas
sustituyentes seleccionados de halo, OH, CN, C,4 alcoxi, C(O)OH,
C(0)0O-C;4 alquilo y OC(0)-C, 4 alquilo) o

(d) junto con R, R? representa C, ; n-alquileno, T'-(C., n-alquileno) o
(C\2 n-alquileno)-T', los cuales ultimos tres grupos se sustituyen
opcionaimente por halo, o

(¢) junto con R*® y R®, R? representa T-[C(H)<], en donde T se
enlaza al &tomo C 2l cual se une el grupo R%;

R*™ y R® representan independientemente H, F o metilo (el cual dltimo

grupo se sustituye opcionalmente por uno o mas 4tomos F), o
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(a) junto con R?, R* representa C,.; n-alquileno, 1.2 n-alquileno) o (C,.
,» n-glquileno)-T', los cuales Gltimos tres grupos se sustituyen
opcionalmente por halo, o

(b) junto con R%, R® y R* representa T2-[C(H)=], en donde T se enlaza al
dtomo C al cual se une el grupo R%;

T' y T2 representan independientemente O, S, N(H) o N(C; alquilo);

G representa
(2) -C(O)N(R*)-[CH(C(O)R*)]o.1-Co.s2lquileno(Q");,
(b) -C(OIN(R®b)-C;.; alquenileno(Q"),-,
(c)

)(ﬁ\[N(R"‘)cu R

(d)
O-N

| +<\N"k<cH,>.,..—§— _

R representa H o un grupo heterociclico aromético de 5 a 10 miembros que
comprende uno o dos anillos y contiene, como heteroatomo(s), un atomo de
azufre u oxigeno y/o uno o mas atomos de nitrégeno, grupo heterociclico
que se sustituye opcionalmente por uno o més sustituyentes seleccionados
de halo y C, alquilo;

Q' representa O, NR'®™, [N(H)]o./C(0)-Cs., alquileno, C(O)NHNHC(O), o
N=C(R'®);

arepresenta 00 1;

Q? representa

o Aol , B

Q™ representa
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L representa
(a) Cosalquileno-R*,
(b) Cs. alquileno-CH=CH-C,; alquileno-R",
(c) Co alquileno-C=C,.; alquileno-R",

(d)
Rh
R11l .
(e)
(CHy)g 4
RG
R1™

en donde la linea discontinua representa un doble enlace opcional, o

R-

R11e

(9

Ar representa fenilo o naftilo;
Het representa un grupo heterociclico de 5 a 10 miembros que comprende
uno o dos anillos y contiene, como heterodtomo(s), un dtomo de azufre u

oxigeno y/o uno o mas dtomos de nitrégeno;

R''® representa H o uno o més sustituyentes seleccionados de halo, OH, CN,
Ci¢ alquilo, C,¢ alcoxi (los cuales Gltimos dos grupos se sustituyen
opcionalmente por uno o mas sustituyentes seleccionados de halo, OH, C,,
alcoxi, C(O)OR'2 y C(O)N(R'®)R'%) y S(O)pR'%,;
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R'"™ y R'" representan independientemente H o u sustituyentes
seleccionados de halo, OH, CN, C, alquilo, C, alcoxi (los cuales Gltimos
dos grupos se sustituyen opcionalmente por uno o més sustituyentes
seleccionados de halo, OH, C,4 alcoxi, C(O)OR'* y C(O)N(R'®)R'¥),
$(0)o.2R'?, =0, =NH, =NOH y =N-CN;

R'® a R'™ representan independientemente H, C,¢ alquilo o Ci,
cicloalquilo (los cuales Gltimos dos grupos se sustituyen opcionalmente por
un grupo OH 6 N(R')R'¥ o por uno o més dtomos halo);

R'? representa, independientemente en cada ocurrencia, C,¢ alquilo
sustituido opcionalmente por un grupo OH 6 N(R'*)R'¥ o por uno o més
dtomos halo;

R'% y R'? representan, independientemente, en cada ocurrencia, H o C

alquilo sustituido opcionalmente por uno o mas atomos halo;

R" a RY representan independientemente (a)

(a)
W/Rﬂl
—*—(Q').——fi] /I\T /Rh.
H H _
(b)
w/Rit
/R1ﬁ
-}—(o‘).)\'f
H ,
(©)
_i_cunlqulhno—I\Rm

(d)

L)
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(e)
14
vy
H H ,
H
Xﬁ\n’ Rm.
]
H [ ]
(g) Het'

o R® a R? pueden representar también H;

Q’ representa O, N(R'™), $(O),, S(O):NH, C(O) o -CH=N-;

Q" representa O, S 6 CHy;

arepresenta 06 1;

Het" representa un grupo heterociclico de 5 6 6 miembros, que contiene uno
a cuatro heterodtomos seleccionados de oxigeno, nitrogeno y/o azufre, el
cual grupo heterociclico puede sustituirse por uno o mas sustituyentes
seleccionados de halo, =0, C, alquilo y C,¢ alcoxi (los cuales Gltimos dos

grupos se sustituyen de manera opcional por uno o méas dtomos halo);

R"® a R™ representan independientemente
(a) H,
(b) CN,
(c) NH,
(d) OR"o
(¢) C(O)OR'
R" representa
(a) H,
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(b) C,.10 alquilo, Cs.)p alquenilo, Cs. ¢ alquinilo,

(c¢) Ci.0 cicloalquilo, C4)p cicloalquenilo, los cuales ultimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo y C,.¢ alquilo, o

(d) C,.3 alquilo, el cual dltimo grupo se interrumpe opcionalmente

por oxigeno y se sustituye por arilo o -O-arilo;

R'® representa
(a) C,.10 alquilo, Cs.y¢ alquenilo, Cj.jo alquinilo, los cuales tltimos tres
grupos se interrumpen opcionalmente por uno o mas atomos de
oxigeno, o
(b) Cs.in cicloalquilo, C,4.i¢ cicloalquenilo, los cuales dltimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo y C,¢ alquilo, o
(c) C,; alquilo, el cual Gltimo grupo se interrumpe opcionalmente por
oxigeno y se sustituye por arilo o -O-arilo;
R®™a R*, R'™a R'"™ y R'" a R representan independientemente
(a) Ho
(b) C,4 alquilo (el cual dltimo grupo se sustituye opcionalmente por
uno o mas sustituyentes seleccionados de halo y OH),
o R y R' representan independientemente C(O)O-C, alquilo (la parte
alquilo de cuyo iltimo grupo se sustituye opcionalmente por arilo y/o uno o
mads atomos halo),
oR' representa
(a) C,4 alquilo sustituido por Cs.4 cicloalquilo o arilo,
(b) C;_ cicloalquilo,
(c) C(O)YO-C ¢ alquilo (la parte alquilo de cuyo ultimo grupo se
sustituye opcionalmente por arilo y/o uno o mas dtomos halo),
(d) C(O)C, alquilo,
(e) C(O)N(H)-C, alquilo (la parte alquilo de cuyo dGltimo grupo se

sustituye opcionalmente por arilo y/o uno o més dtomos halo) o

3
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(H S(O)-C,s alquilo (la parte alquilo de .cuyo ultimo grupo se

sustituye opcionalmente por arilo y/o uno o mas atomos halo),

g

o R* y R juntos representan C;4 n-alquileno interrumpido
opcionalmente por O, S, N(H) o N(C, alquilo) y/o se sustituye por uno o
mads grupos C,4 alquilo;

cada arilo representa independientemente un grupo aromético carbociclico
Cée.10, grupo que puede comprender uno o dos anillos y puede sustituirse por
uno o mas sustituyentes seleccionados de

(a) halo,

(b) CN,

(c) Ci.10 alquilo, C,.yg alquenilo, C,.;¢ alquinilo (los cuales Gltimos tres
grupos se sustituyen opcionalmente por uno o més sustituyentes
seleccionados de halo, OH, C,4 alcoxi, C(O)OH, C(O)O-C,,
alquilo, fenilo (el cual Gltimo grupo se sustituye opcionalmente por
halo) y Het'),

(d) Cs.0 cicloalquilo, C4yp cicloalquenilo (los cuales dltimos dos
grupos se sustituyen opcionalmente por uno o mds sustituyentes
seleccionados de halo, OH, =0, C, alquilo, C,¢ alcoxi, fenilo (el
cual dltimo grupo se sustituye opcionalmente por halo) y Het®),

(6) OR™

(® SO)R™,

&) S(OLNR™)R'™),

(h) NR)S(O)XR',

i NRHER™),

G) B*-C(0)-B*R',

(k) fenilo (el cual ultimo grupo se sustituye opcionalmente por halo),

() Het'y

(m) Si(R"*)R"™YR'®);

R'™ a R'" representan independientemente, en cada ocurrencia,
(@) H,
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(b) C,.i0 alquilo, C;.o 2alquenilo, C,.j¢ alquinilo (los cudfesiltimos tres
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, Ol-i, Ci.6 alcoxi, fenilo (el cual dltimo grupo
se sustituye opcionalmente por halo) y Het'®),

(c) Ci. ¢ cicloalquilo, C4y9 cicloalquenilo (los cuales Gltimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, =0, C, alquilo, C, alcoxi, fenilo (el
cual Gltimo grupo se sustituye opcionalmente por halo) y Het''),

(d) fenilo (el cual Gltimo grupo se sustituye opcionalmente por halo) o

(e) Het'?,

siempre que R'™ no represente H cuando pes 1 6 2;

Het' a Het'? representan independientemente grupos heterociclicos de 4 a
14 miembros que contienen uno o més heterodtomos seleccionados de
oxigeno, nitrégeno y/o azufre, los cuales grupos heterociclicos pueden
comprender uno, dos o tres anillos y pueden sustituirse por uno o mas
sustituyentes seleccionados de

(a) halo,

(b) CN,

(c) C,.10 alquilo, C;.,p alquenilo, C;.;¢ alquinilo (los cuales altimos
cuatro grupos sc¢ sustituyen opcionalmente por uno o mis
sustituyentes seleccionados de halo, OH, C,¢ alcoxi, C(O)OH,
C(0)O-C,, alquilo, fenilo (el cual wltimo grupo se sustituye
opcionalmente por halo) y Het"),

(d) Cs.yp ciclolquilo, Cy g cicloalquenilo (los cuales tltimos dos grupos
se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, =0, C,, alquilo, C; alcoxi, fenilo (el
cual Gltimo grupo se sustituye opcionalmente por halo) y Het"),

(e) =0,

(H OR™,

(®) SO)R™,

(h) S(O)RNR'™)R™),

L4

\e
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(i) NR'™)S(O)R™

@) NRR™),

(k) B-C(0)-B*-R'%,

(1) fenilo (el cual dltimo grupo se sustituye opcionalmente por halo),
(m) Het’y

(n) Si(R™) (R*)R™);

R'* a R'"¥ representan independientemente, en cada ocurrencia,

(@ H,

(b) C,.\o alquilo, C,.) alquenilo, 2o alquinilo (los cuales uGltimos tres
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, C, alcoxi, fenilo (el cual ultimo grupo
se sustituye opcionalmente por halo) y Het®),

(¢) Ciyo cicloalquilo, C4yp cicloalquenilo (los cuales ultimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, =0, C,, alquilo, C, alcoxi, fenilo (el
cual Gltimo grupo se sustituye opcionalmente por halo) y Het"),

(d) fenilo (el cual Gltimo grupo se sustituye opcionalmente por halo) o

(€) Het',

siempre que R'” no represente H cuando q es 1 6 2;

Het® a Het' representan independientemente grupos heterociclicos de 5 o 6
miembros que contienen uno a cuatro heteroitomos seleccionados de
oxigeno, nitrégeno y/o azufre, grupos heterociclicos que pueden sustituirse

por uno o mas sustituyentes seleccionados de halo, =0 y C, alquilo;

B' a B® representan independientemente un enlace directo, O, S 6 NH;
n, py q representan independientemente 0, 1 6 2;

R'® R'® R'™, R™ R™ y R¥ representan independientemente C,,
alquilo o fenilo (el cual ultimo grupo se sustituye opcionalmente por halo o
C\4 alquilo);
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a menos que se especifique otra cosa

(i) grupos alquilo, alquenilo, alquinilo, cicloalquilo, cicloalquenilo,
alquileno y alquenileno, asi como la parte alquilo de grupos alcoxi,
pueden sustituirse por uno o mas dtomos halo, y

(ii) grupos cicloalquilo y cicloalquenilo pueden comprender uno o dos
anillos y, adicionalmente, pueden fusionarse mediante anillo a uno o dos

grupos fenilo;
o su derivado farmacéuticamente aceptable,

los cuales compuestos se designan en adelante "los compuestos de la

invencién".

El término "derivados farmacéuticamente aceptables” incluye sales

farmacéuticamente aceptables (por ejemplo, sales de adicion de 4cido).

Para evitar dudas, las definiciones de los términos grupos arilo, alquilo,
alquenilo, alquinilo, cicloalquilo, cicloalquenilo, alquileno, alquenileno y
alcoxi, provistos més arriba, se aplican, a menos que se sefiale lo contrario,

en cada uso de tales términos incluidos aqui.

E! término "halo", cuando se emplea aqui, incluye fluoro, cloro, bromo y
yodo.

Grupos heterociclicos (Het, Het' a Het'? y Het® a Het’ y Het") pueden ser
completamente saturados, parcialmente insaturados, totalmente arométicos
o parcialmente arométicos en cardcter. Valores de grupos heterociclicos
(Het, Het' a Het'? y Het" a Het'y Het*) que pueden mencionarse incluyen 1-
azabiciclo[2.2.2]octanilo, benzimidazolilo, benzo|[c]isoxazolidinilo,
benzisoxazolilo, benzodioxanilo, benzodioxepanilo, benzodioxolilo,
benzofuranilo, benzofurazanilo, benzomorfolinilo, 2,1,3-benzoxadiazolilo,
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benzoxazolidinilo, benzoxazolilo, benzopirazolilo, ‘beéfnzo[e]pirimidina,

2,1,3-benzotiadiazolilo, benzotiazolilo, benzotienilo, benzotriazolilo,
cromanilo, cromenilo, cinnolinilo, 2,3-dihidrobenzimidazolilo, 2,3-
dihidrobenzo[b]furanilo, 1,3-dihidrobenzo-[c]furanilo, 1,3-dihidro-2,1-
benzisoxazolil 2,3-dihidropirrolo[2,3-b]-piridinilo, dioxanilo, furanilo,
hexahidropirimidinilo, hidantoinilo, imidazolilo, imidazo[1,2-a]piridinilo,
imidazo[2,3-b]tiazolilo, indolilo, isoquinolinilo, isoxazolidinilo, isoxazolilo,
maleimido, morfolinilo, nafto[1,2-4] furanilo, oxadiazolilo, 1,2- 6 1,3-
oxazinanilo, oxazolilo, ftalazinilo, piperazinilo, piperidinilo, purinilo,
piranilo, pirazinilo, pirazolilo, piridinilo, piridonilo, pirimidinilo,
pirrolidinonilo, pirrolidinilo, pirrolinilo, pirrolo[2,3-4] piridinilo, pirrolo
[5,1-b] piridinilo, pirrolo [2,3-c] piridinilo, pirrolilo, quinazolinilo,
quinolinilo, sulfolanilo, 3-sulfolenilo, 4,5,6,7-tetrahidrobenzimidazolilo,
4,5,6,7-tetrahidrobenzopirazolilo, 5,6,7,8-tetrahidrobenzo-{e]pirimidina,
tetrahidrofuranilo, tetrahidropiranilo, 3,4,5,6-tetrahidro-piridinilo, 1,2,3,4-
tetrahidropirimidinilo, 3,4,5,6-tetrahidropirimidinilo, tiadiazolilo,
tiazolidinilo, tiazolilo, tienilo, tieno [5,l1-c]piridinilo, tiocromanilo,

triazolilo, 1,3,4-triazolo[2,3-b]pirimidinilo, xantenilo y similares.

Valores de Het que pueden mencionarse incluyen 1-azabiciclo[2.2.2]
octanilo, benzimidazolilo, benzo[c]isoxazolidinilo, benzisoxazolilo,
benzo[b]furanilo, benzopirazolilo, benzo[e]pirimidina, benzotiazolilo,
benzo[b]tienilo, benzotriazolilo, 2-oxo-2,3-dihidrobenzimidazolilo, 1,3-
dihidro-2,1-benz-isoxazolilo, 2,3-dihidropirrolo[2,3-b]piridinilo, furanilo,
2-iminohexahidropirimidinilo, imidazolilo, imidazo[1,2-a] piridinilo,
indolilo, isoquinolinilo, isoxazolidinilo, isoxazolilo, 1,2,4-oxadiazolilo,
1,3,4-oxadiazolilo, 1,2-oxazinanilo, 2-imino-1,3-oxazinanilo, piperazinilo,
piperidinilo, 2-oxo-piperidinilo, pirazinilo, piridinilo, pirimidinilo, 2-
iminopirrolidinilo, 3-pirrolinilo, pirrolo[2,3-b]piridinilo, pirrolo[S,1-b]
piridinilo, pirrolo[2,3-c]piridinilo, pirrolilo, quinolinilo, 4,5,6,7-
tetrahidrobenzimidazolilo,  4,5,6,7-tetrahidrobenzopirazolilo, 5,6,7,8-
tetrahidrobenzo[e]pirimidina, 3,4,5,6-tetrahidro-piridinilo, 3,4,5,6-
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tetrahidropirimidinilo, 2-imino-tiazolidinilo, tiazolilo, \tienilo y tieno [5,1-

cIpiridinilo.

Valores de Het' que pueden mencionarse incluyen benzodioxolilo,
benzo[b]furanilo, 2,3-dihidrobenzo[b]furanilo, piridinilo, pirimidinilo y

tienilo.

Valores de Het' que pueden mencionarse incluyen benzodioxanilo,
benzo[b]dioxepanilo, benzodioxolilo, benzomorfolinilo, 2,1,3-
benzoxadiazolilo, 2-oxo-benzoxazolidinilo, benzopirazolilo, 2,1,3-
benzotiadiazolilo, benzo[bltienilo, 2-0x0- cromenilo, 2,3-
dihidrobenzo[b]furanilo, 1-oxo-1,3-dihidrobenzofc] furanilo, furanilo,
imidazolilo, imidazo[2,3-b]tiazolilo, isoquinolinilo, isoxazolilo, nafto[1,2-
b]furanilo, pirazinilo, pirazolilo, piridinilo, piridonilo, pirrolilo, quinolinilo,
sulfolanilo, 3-sulfolenilo, 2,4-dioxo-1,2,3,4-tetrahidropirimidinilo, tiazolilo,

tienilo, 1,3,4-triazolo[2,3-b]pirimidinilo y xantenilo.

Valores de Het’ que pueden mencionarse incluyen morfolinilo, 1,3,4-

oxadiazolilo, oxazolilo y pirazolilo.

Valores de Het'® que pueden mencionarse incluyen isoxazolilo, oxazolilo y

tiazolilo.

Valores de Het® que pueden mencionarse incluyen isoxazolilo, morfolinilo,

oxazolilo, piridinilo, tienilo y triazolilo (verbigracia 1,3,4-triazolilo).

Valores de Het* que pueden mencionarse incluyen dihidrooxadiazolilo
(verbigracia, 4,5-dihidro-1,2,4-oxadiazol-3-ilo), oxadiazolilo (Verbigracia,
1,2,4-oxadiazol-3-ilo), tetrazolilo (verbigracia, triazol-1-ilo). y triazolilo
(verbigracia, 1,2,4-triazol-1-ilo).
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Sustituyentes de grupos heterociclicos (Het, l-'l}\a Het" y a Het y
Het") donde sea apropiado, pueden estar localizados en cualquier dtomo en
el sistema de anillo incluido un heterodtomo. EIl punto de union de grupos
heterociclicos (Het, Het' a Het'? y Het* a Het' y Het") puede realizarse
mediante cualquier dtomo en el sistema de anillo, incluyendo (donde sea
apropiado) un heteroatomo, o un atomo en cualquier anillo carbociclico

fusionado que puede estar presente como parte del sistema de anillo.

Para evitar dudas, grupo cicloalquilo y cicloalquenilo pueden ser
monociclicos o, donde lo permita el nimero de atomos C, bi- o triciclicos
(aunque se prefieren cicloalquilo y cicloalquenilo monociclicos). Ademsds,
cuando un grupo cicloalquilo o cicloalquenilo se fusiona a dos grupos
fenilo, los grupos fenilo pueden fusionarse igualmente entre si (para formar

un sistema de anillo triciclico fusionado).

Compuestos de formula I puede exhibir tautomerismo. Todas las formas

tautoméricas y sus mezclas se incluyen en el ambito de la invencion.

Compuestos de formula 1 pueden contener asimismo uno o mas itomos de
carbono asimétricos y, por lo tanto, pueden exhibir isomerismo dptico y/o
diastereoisomerismo. Diastereoisomeros pueden separarse usando técnicas
convencionales, por ejemplo cromatografia o cristalizacion fraccionaria.
Los diferentes estereoisdbmeros pueden aislarse por separacion de una
mezcla racémica u otra mezcla de los compuestos usando técnicas
convencionales, por ejemplo cristalizacion fraccionaria o HPLC.
Alternativamente, los isomeros Opticos descados pueden elaborarse por
reaccion de los materiales de partida apropiados, 6pticamente activos, bajo
condiciones que no causardn racemizacion o epimerizacién, o por
derivacién, por ejemplo con un écido homoquiral seguido por separacion de
los de los ésteres diastereoméricos por medios convencionales (por ejemplo
HPLC, cromatografia sobre silice). Todos los estereoisdbmeros se incluyen

en el ambito de la invencion.



WO 2005/075424 . PCT/SE2005/000124 ‘ 2/

Las abreviaturas se listan al final de esta especificacién. Las lineas
onduladas sobre los enlaces en fragmentos estructurales significan las
posiciones de enlace de esos fragmentos.

Compuestos de férmula 1 que pueden mencionarse incluyen aquellos en los
cuales:

(1) R® representa H, halo, OH, C,4 alquilo (el cual altimo grupo se
sustituye de manera opcional por C,.; alcoxi) o C, alcoxi;

(2) R*®, R® R®, R™ y R™ representan independientemente H, F o

metilo;

3 R representa
(@ H,
(b) halo,

(c) C,¢ alquilo, C,4 alquenilo, C,4 alquinilo, C,¢ alcoxi (los
cuales dltimos cuatro grupos se sustituyen opcionalmente por
uno o mas sustituyentes seleccionados de halo, OH, CN, C,,
alcoxi, C(O)OH, C(O)O-C,4 alquilo y OC(O)-C,4 alquilo) o

(d) junto con R™ R? representa C,; n-alquileno o O-(C,; n-
alquileno), los cuales Gltimos dos grupos se sustituyen
opcionalmente por halo y en donde el dtomo O del ultimo
grupo se enlaza al dtomo C al cual se une el grupo R?;

(4) R*y R representan independientemente H, F o metil, o R®, junto
con R?, representa C,_; n-alquileno o O«C,.; n-alquileno), los cuales
ultimos dos grupos se sustituyen opcionalmente por halo y en donde
el 4tomo O del dltimo grupo se enlaza al 4tomo C al cual se une el
grupo R%;

(5) R'"™ representa H o uno o més sustituyentes seleccionados de halo,
OH, CN, C,, alquilo y C,¢ alcoxi (los cuales wltimos dos grupos se
sustituyen opcionalmente por uno o mds sustituyentes seleccionados
de halo, OH, C, alcoxi, C(O)OR'* y C(O)N(R'*)R'%);
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(6) R'™ y R'™ representan independientemente H o uno o mas
sustituyentes seleccionados de halo, OH, CN, C,4 alquilo, C,
alcoxi (los cuales ultimos dos grupos se sustituyen opcionalmente
por uno o mas sustituyentes seleccionados de halo, OH, C, alcoxi,
C(O)OR'® y C(O)N(R'*)R'*), =0, =NH, =NOH y =N-CN;

(7)  R'™ a R' representan independientemente H, C, alquilo o C;
cicloalquilo (los cuales ultimos dos grupos se sustituyen
opcionalmente por uno o mds dtomos halo);

(8) R"“aRY representan independientemente

()
R™
N/
| 142
+ (Q‘)._PI‘/L'I‘/R
H H ,
(b)
N/Rﬁb
I
+(Q‘) .)\N /R14b
;
(c)
14c
_§_ cullqullono— N\Rud
(d)

(c)
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(2)

(h)

o R" a R? pueden representar igualmente H.

PCT/SE2005/000124
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Otros compuestos de formula I, que pueden mencionarse, incluyen aquellos

en los cuales:

R®™aR™ R'®aR'®y R a R representan independientemente

(a) Hé

(b) Cy4 alquilo (el cual dltimo grupo se sustituye opcionalmente por uno

o mas sustituyentes seleccionados de halo y OH),

o R representa

(a) C,4 alquilo sustituido por C;.; cicloalquilo o arilo,

(b) C;.; cicloalquilo,

(c) C(O)O-C ¢ alquilo (la parte alquilo de cuyo ualtimo grupo se

sustituye opcionalmente por arilo y/o uno o mas atomos halo),
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(d) C(O) C1.4 alquilo, 7(5)

(e) C(O)N(H)-C,.s alquilo (la parte alquilo de cuyo ultimo grupo se
sustituye opcionalmente por arilo y/o uno o mas dtomos halo) o
(f) S(O)-C,.6 alquilo (la parte alquilo de cuyo ﬁltit;lo grupo se sustituye
opcionalmente por arilo y/o uno o méas dtomos halo),
o R*™ y R™ juntos representan C;¢ n-alquileno interrumpido
opcionalmente por O, S, N(H) o N(C,4 alquilo) y/o se sustituye por

uno o mas grupos C, alquilo.

Compuestos de formula I pueden representarse alternativamente como

compuestos de formulas la y Ib,

2
R L
(o R“"A ¢t
Ta
R®” SN0 RSN 0
o R® |
ANH AAH
1
R' K
la Ib

en donde R', R%, R*®, R®, R*, R*® R* R® R™ R™, A, G y L son como se
definen mas arriba en el texto.

A este respecto, el experto entenderd que las preferencias incluidas a
continuacién en lo concerniente a compuestos de férmula [ se aplican
igualmente (donde sea apropiado) a compuestos de formulas Ia y Ib (ya sea

de manera conjunta o por separado).

Valores preferidos de G incluyen:

(a) -C(O)N(R®)-Cy; alquileno-;

(b) -C(ON(R™)-CH(C(O)R?)-Cy alquileno-;
() -C(O)NRR™-C,; alquileno-Q'-;

(d) -C(O)N(R®)-C,; alquenileno-;
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= \2.5
(e)

. £\
Xm[N(R“)Cullqulhno]o_T-qa Qe%

. ; y
6]

%Tj\(cm)u-i—

cuando G representa -C(O)N(R™)-Cq ; alquileno-Q'-, valores preferidos de

L incluyen:

(a)
i ( ;—. > RI:
11a

R

(Ch)o.q
- . RG

R1®
'y

o

R

(b)

(c)

cuando G representa -C(O)N(R*)-Cy; alquenileno-,

)j\IN(R")cualqumno],_—,-@Qa*. o
KXt
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valores preferidos de L incluyen:

(a)
Rb
Ri 1a
'y
(b)
ey
R'l'lc

Compuestos de férmula I que se prefieren incluyen aquellos en los cuales:

(1) A representa C(O), S(O),;, C(O)NH (en cuyo ultimo grupo la fraccién
NH se une a R') o C,4 alquileno;

(2) R' representa

(a) C,¢ alquilo, C,4 alquenilo, C;4 alquinilo (los cuales ditimos tres
grupos se sustituyen opcionalmente por uno o més sustituyentes
seleccionados de halo, CN, C,3 cicloalquilo (sustituido
opcionalmente por uno o més sustituyentes seleccionados de halo,
OH, =0, C, alquilo, C, alcoxi y aril), OR*, SR*, S(O),R*,
S(O)N(H)R*, N(H)S(O)LR", N(R®XR*"), C(O)R¥, OC(O)R¥,
C(O)OR*, N(H)C(O)R¥, C(O)N(H)RY, arilo y Het"),

(b) Csg4 cicloalquilo o C.g cicloalquenilo, los cuales ultimos dos
grupos se fusionan opcionalmente a uno o dos grupos fenilo y se
sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, =0, C;s alquilo, C4-6 cicloalquilo
(sustituido opcionalmente por uno o mas sustituyentes
seleccionados de halo, C, alquilo, C,4 alcoxi y fenilo), OR*
SR*, S(ORR™, S(O)LN(H)R®, N(H)S(O:RY, N(RE(R*™),
OC(O)R¥, C(O)ORY, N(H)C(O)R*Y, C(O)N(H)R*, arilo y Her?,

(c) arilo,0

(d) Het’
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(3) R*™a R* representan independientemente, en cada ocurréncia,
(@ H,

(b) C,s alquilo, C,4 alquenilo, C,¢ alquinilo (los cuales ultimos tres
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, C,_4 alcoxi, ariloy Het"),

(c) C4s cicloalquilo, Cyg cicloalquenilo (los cuales dltimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, =0 y C,4 alquilo),

(d) ariloo

(¢) Het5,

siempre que R* no represente H cuandones 1 6 2;

(4) R representa H, F, metilo o metoxi;

(5) R™ representa H;

(6) R*® y R® ambos representan H, ambos representan metilo o
ambos representan F;

(7) R™yR™ ambos representan H;

(8) R? representa H, halo, C,.4 alcoxi o C,4 alquilo (el cual Gltimo
grupo se sustituye de manera opcional por uno o mds
sustituyentes seleccionados de halo (verbigracia, F), OH o
metoxi);

(9) R®y R representan independientemente H o F;

(10) el grupo G-L asume las siguientes definiciones
(a) C(O)N(R*)-Cy ¢ alquileno-R®,

(b) C(O)N(R™)-CH(C(O)R?)-Cy s alquileno-R?,
() C(O)N(R™)-Cy; alquileno-CH=CH-Cy., alquileno-R®,
(d) C(O)N(R™)-Cy alquileno-C=C-Cy alquileno-R",




-

WO 2008/075424 PCT/S e
“ '\2:;(« \7/g
..I e
(8 |

)(ﬁ\n— Coa --lqulhno——o"—@fn"
I aa
R 11a

R ?

)(ﬁ\ N R’

’il 11a

R® R'™ R ’
(i)
Xﬁ\ (CHaJos

N—C,; siqulleno R°®

l '. ‘-“-.

R R11t|

0)
O R
X
l|~l Cos alqullono—EjiR"
R™ R
(k)
){ﬁ\lil—cullqule
R
Rﬂe
)



14 ’. .‘Zﬁ

Ly (e

R!l
R'"®
(m)
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R11|=
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R11|=
en donde Q' representa O, NR'® 6 [N(H)]o..C(O)-Co.2 alquileno;

(11) R’ representa un grupo heterociclico aromético de 5 a 10 miembros
que comprende uno o dos anillos y contiene, como heterodtomo(s),
un dtomo de azufre u oxigeno y/o uno a tres atomos de nitrégeno,
grupo heterociclico que se sustituye opcionalmente por uno o mas

sustituyentes seleccionados de halo y C,4 alquilo;
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(12)

(13)

(14)

(15)

(16)

(17)

Het representa un grupo heterociclico mondciclico de 5 6 6
miembros, o biciclico de 8, 9 6 10 miembros, que contiene, como
heterodtomo(s), un atomo de azufre u oxigeno y/o uno a cuatro
dtomos de nitrogeno;

R'"™ representa H o uno a tres sustituyentes seleccionados de halo,
OH, CN, C,4 alquilo y C,4 alcoxi (los cuales tltimos dos grupos se
sustituyen opcionalmente por uno o mas sustituyentes seleccionados
de OH, halo, C(O)OR'* y C(O)N(R'*)R'* (por ejemplo uno o mas
sustituyentes seleccionados de los tres Gltimos grupos));

R'"™ representa H o uno a tres sustituyentes seleccionados de halo,
OH, C,4 alquilo, C, alcoxi y =0;

R representa H o0 uno a tres sustituyentes seleccionados de halo,
OH, CN, C,4 alquilo, C,4 alcoxi (los cuales ultimos dos grupos se
sustituyen opcionalmente por uno o mas sustituyentes seleccionados
de halo, OH y C,_; alcoxi), =0, =NH, =NOH y =N-CN;

R'2 a R'* representan independientemente H, C,4 alquilo (sustituido
opcionalmente por un grupo NR'*R'N o Cs4 cicloalquilo (por
ejemplo H, C,4 alquilo o C; ¢ cicloalquilo);

R® representa

()

12
R

{
-

H

(b

13
AR

-
—§—(u‘).)\T’R

H
()

|30
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(18)

R® representa
(a)H
(b)
/R1.
L
H

e
H

©)
/R‘lt
XL
—+@Y; E

(d)

14c

_§_cua|qunono-p{Rm

(e)

PCT/SE2005/000124
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(19) R®y R* representan independientemente
(a)

W/Rﬂl
+NJ\N,R1“
l l
H H ,
(b)
N/R15
>JI\N/ R
I
H
(©
14
+ Cys llqullono—N\R1“

o
(d) R pueden representar también H;

(20) @ representa O, S(O), S(0):NH, C(O) 6 -CH=N-;

2n qQ representa O 6 S;

PCT/SE2005/000724

15¢

(22) RY representa H, C,4 alquilo, Cy¢ alquenilo (los cuales Gltimos dos

grupos se interrumpen opcionalmente por un dtomo de oxigeno), C34
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cicloalquilo o C,, alquilo (el cual ultimo gry; sustituye por

arilo);

(23) R'® representa C,4 alquilo, Cy¢ alquenilo, C34 cicloalquilo o C,,
alquilo sustituido por arilo;

(24) R* a R¥ representan H o metilo;

(25) R'™ a R'™ representan independientemente H o C, alquilo (el cual
altimo grupo se sustituye opcionalmente por OH o uno o mas dtomos
halo);

(26) R' representa C,.; alquilo, C(O)O-C,_s alquilo (la parte alquilo de
cuyo Gltimo grupo se sustituye opcionalmente por fenilo) o H (por
ejemplo H 6 C,; alquilo);

27 R g RS representan independientementea H o C,.; alquilo (el cual
iltimo grupo se sustituye opcionalmente por uno o mas étomos halo,
pero, preferiblemente, no se sustituye), o R' representa C,,
cicloalquilo o C(O)O-C,.s alquilo (la parte alquilo de cuyo dltimo
grupo se sustituye opcionalmente por fenilo) o R'* y R' juntos
representan C,_s n- alquileno interrumpido opcionalmente por O;

(28) cada arilo representa independientemente un fenilo o naftilo, cada
uno de cuyos grupos pueden sustituirse por uno o mas sustituyentes
seleccionados de
(a) halo,

(b) CN,

(c) C,;3 alquilo, Co4 alquenilo, C4 alquinilo (los cuales tltimos tres
grupos se sustituyen opcicnalmente por uno o mas sustituyentes
seleccionados de halo, OH, C,.; alcoxi, C(O)OH, C(O)O-C,.
alquilo y fenilo),

(d) Cs¢ cicloalquilo sustituido opcionalmente por uno o mas
sustituyentes seleccionados de halo, =0 y C,4 alquilo,

() OR™

® SR'™,S(O)RR™,

(8) S(ORN(HR'™,

(h) N(H)S(O}R",
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(29)

(30)

()
0

(k)

0
(m)

32 /
N(H)R'%,

C(O)R', C(O)OR™, C(ON(H)R', N(H)C(O)R'®, N(H)
C(O)OR",

fenilo (el cual Gltimo grupo se sustituye opcionalmente por halo)
y

Het’y;

Si(CHs)s;

R'™ a R'" representan independientemente, en cada ocurrencia,

(a)
(b)

(c)

(d)
(e)

H,

Cis alquilo sustituido opcionalmente por uno o mas
sustituyentes seleccionados de halo, OH, C,.; alcoxi, fenilo (el
cual Gltimo grupo se sustituye opcionalmente por uno o mas
atomos halo) y Het'® (por ejemplo uno o mas sustituyentes
seleccionados de halo, OH, C,;.; alcoxi y fenilo (el cual dltimo
grupo se sustituye opcionalmente por uno o mas adtomos halo)),
Cy¢ cicloalquilo sustituido opcionalmente por uno o mas
sustituyentes seleccionados de halo, =0 y C,4 alquilo,

fenilo sustituido opcionalmente por uno o mas 4tomos halo o
Het",

siempre que R'™ no represente H;

Het' a Het'? representan independientemente grupos heterociclicos de

5 a 13 miembros que contienen uno a cuatro heterodtomos

seleccionados de oxigeno, nitrégeno y/o azufre, los cuales grupos

heterociclicos pueden comprender uno, dos o tres anillos y puede

sustituirse por uno o més sustituyentes seleccionados de

(a)
(b)
(c)

(d)

halo,

CN,

C,.g alquilo, C; 4 alquenilo, C,4 alquinilo (los cuales Gltimos tres
grupos se sustituyen opcionalmente por uno o m4s sustituyentes
seleccionados de halo, OH y C,.; alcoxi),

Cy4 cicloalquilo sustituido opcionalmente por uno o mds

sustituyentes seleccionados de halo, =O y C,4 alquilo,
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(e) =0, " \’Q/ 135

(H OR™,

) SO}R™,

(h) S(OLN(H)R'™,

(i) NE)S(O)R™,

() NEHR™,

() CO)R', CO)OR'™, CONHR"™, NHYCOR' N(H)
C(O)OR™,

() fenilo (el cual Gltimo grupo se sustituye opcionalmente por halo)
y

(m) Het;

(31) R'™aR'" representan independientemente, en cada ocurrencia,

(a H,

(b) C,¢ alquilo sustituido opcionalmente por uno o mas
sustituyentes seleccionados de halo, OH, C,.; alcoxi y fenilo,

(c) G, cicloalquilo sustituido opcionalmente por uno o mas
sustituyentes seleccionados de halo, =0 y C, 4 alquilo,

(d) fenilo sustituido opcionalmente por halo o

(e) Het',

siempre que R'™ no represente H;

(32) Het" a Het' representan independientemente grupos heterociclicos de
5 o 6 miembros que contienen, como heterodtomos, un itomo de
oxigeno o azufre y/o uno a tres atomos de nitrgeno, grupos
heterociclicos que pueden sustituirse por uno o mds sustituyentes
seleccionados de halo y C, 4 alquilo;

(33) grupos alquilo, alquenilo, alquinilo, cicloalquilo, cicloalquenilo,
alquileno y alquenileno, asi como la parte alquilo de grupos alcoxi,

pueden sustituirse por uno o mas atomos de Cl o, particularmente, F.

También se prefieren compuestos de férmula I en la cual R™ y R* adoptan

ambos la misma definicién (es decir, compuestos en los cuales R* y R®
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ambos representan H, ambos representan F o ambos repféseritan metilo,
CH,F, CHF; 6 CF,).

Cuando A representa C(O) o C(O)NH (en cuyo ultimo grupo la fraccion

NH se une a R"), compuestos preferidos de formula 1 incluyen igualmente

aquellos en los cuales R' representa:

(a)

(b

()
(d)

Ci.6 alquilo, C,4 alquenilo,z¢ alquinilo, los cuales Gltimos tres grupos

se

)

(ii)

sustituyen por un sustituyente seleccionado de Cy 3 cicloalquilo
(sustituido opcionalmente por uno o més sustifuyentes
seleccionados de halo, OH, =0, C, alquilo, C,, alcoxi y arilo),
arilo y Het', y

sustituyen opcionalmente por uno o més sustituyentes
adicionales seleccionados de halo, CN, C,¢ cicloalquilo
(sustituido opcionalmente por uno o més sustituyentes
seleccionados de halo y C,4 alquilo), OR*, SR*, S(OnR™,
S(OLNH)R®, NH)S(OXRY, NR*®)(R™), OCO)RY,
C(O)OR¥, N(H)C(O)R¥, C(O)N(H)R*, arilo y Het';

C;.3 cicloalquilo o Cyg cicloalquenilo, los cuales altimos dos grupos

sc

Q)

(i)

fusionan a uno o dos grupos fenilo y se sustituyen
opcionalmente por uno o mds sustituyentes seleccionados de
halo, C . alquilo y C(O)ORY, o

sustituyen por arilo y, opcionalmente, se sustituyen ademés por

uno o mads sustituyentes seleccionados de halo y C,4 alquilo;

arilo; o

Het’,

en donde R* a R*, R* a R¥ arilo y Het' son como se definen més arriba o

maés adelante.

\24€
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Cuando A representa S(0O),;, compuestos preferidos de férmula I incluyen

asimismo aquellos en los cuales R' representa:

(a) C,.; alquilo o C,, alquenilo, los cuales ultimos dos grupos se
sustituyen por arilo y, opcionalmente, se sustituyen ademas por uno o
mas atomos halo;

(b) C,s alquilo sustituido opcionalmente por uno o mas sustituyentes
seleccionados de halo, OR* y S(O),R*";

(c) cicloalquilo monociclico Cs.¢ sustituido opcionalmente por uno o més
sustituyentes seleccionados de halo y C, alquilo;

(d) cicloalquilo biciclico Csg sustituido opcionaimente por uno o mids
sustituyentes seleccionados de halo, =0 y C, alquilo;

(c) arilo;o

(d) Het,

en donde R* y R*® son como se definen més arriba o més adelante.

Cuando A representa C,, alquileno, compuestos preferidos de formula |
incluyen igualmente aquellos en los cuales R' representa:

(a) C,, alquilo o Cy alquenilo, los cuales Gltimos dos grupos se
sustituyen opcionalmente por uno o0 mds sustituyentes
seleccionados de halo y OH;

(b) C;g cicloalquilo 0 Cyg (por ejemplo Cyg) cicloalquenilo, los
cuales Gltimos dos grupos se sustituyen opcionalmente por uno a
cuatro sustituyentes seleccionados de halo, =0, OH, C,4
alquilo, O-C,4 alquilo (los cuales dltimos dos grupos se
sustituyen opcionalmente por uno o mas dtomos halo (por
ejemplo F)) y arilo, o, particularmente,

(c) arilo (por ejemplo naftilo o, particularmente, fenilo), o

(d) Het',

(por ejemplo uno cualquiera de los grupos enumerados en (b) a (d)

mas arriba)
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Compuestos de formula 1 que son méas preferidos incluyen aquellos en los

cuales G-L adopta cualquiera de las definiciones preferidas dadas en

(10)a), (c), (d), (e), (&), (h), (1), (k), (1), (m), (0) y (p) mas arriba.

Compuestos de formula [ mas preferidos incluyen particularmente incluyen
compuestos en los cuales:
(1) A representa C(0O), S(O),, C(O)NH (en cuyo altimo grupo la fraccién

NHseuneaR")6C,; alquileno;

(2) R!'representa

(a) C,.salquilo, C;4 alquenilo (los cuales uitimos dos grupos se
sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, cicloalquilo biciclico Ceg, cicloalquilo
monociclico Cy4 (los cuales tiltimos dos grupos se sustituyen
opcionalmente por uno o mis sustituyentes seleccionados de
halo, =0, C,,4 alquilo, C,4 alcoxi y fenilo (el cual dltimo grupo
se sustituye opcionalmente por uno o mas sustituyentes
seleccionados de halo, C,4 alquilo y C,4 alcoxi)), OR*, SR*,
S(O);R®, C(O)R*, OC(O)R¥, C(O)OR¥, arilo y Het"),

(b) Cj, cicloalquilo 0 Cyg cicloalquenilo (verbigracia, C.s), los
cuales Gltimos dos grupos se fusionan opcionalmente a uno o
dos grupos fenilo y se sustituyen opcionalmente por uno o mis
sustituyentes seleccionados de halo, =O, C4 alquilo, OR™,
C(O)OR* y fenilo (el cual dltimo grupo se sustituye
opcionalmente por uno o mas sustituyentes seleccionados de
halo, C,4 alquilo y C, alcoxi),

(c) arilo,0

(d) Het’;

(3) R*™a R* representan independientemente, en cada ocutrencia,

(a) H,
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D
(b) C, alquilo, C;4 alquenilo (los cuales ulti dos grupos se

sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, C,, alcoxi y fenilo),
(¢) Cus cicloalquilo (el cual ultimo grupo se sustituye
opcionalmente por uno o mas sustituyentes seleccionados de
halo y C,.; alquilo) o
(d) fenilo (el cual Gltimo grupo se sustituye opcionalmente por uno
o més sustituyentes seleccionados de halo, C,4 alquilo y C,4
alcoxi)
siempre que R* no represente H;
(4) R? representa H, halo (tal como Cl) o C,; alquilo (el cual dltimo
grupo se sustituye de manera opcional por F);
(5) R*™yR* ambos representan H o ambos representan F;
(6) R representa H;
(7) R*and R® ambos representan H;
(8) el grupo G-L asume las siguientes definiciones
(i) C(O)N(H)-Cys alquileno-R*,
(i) C(O)N(H)-Cys alquileno-CH=CH-R%,
(iii) C(O)N(H)-C, alquileno-C=C-CH,-R",

(iv)
’(ﬁ‘ N—Cy Siqul R
H
Rﬂn ’
v)
0
}JLlf—cu-hulhno—-o"«-@—R‘
H 11a

R

(vi)
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38
160
o) (CHy)os
Xu\ lli—culhulhnOAE_jiR"
H Rt ’
(vii) ]
J\N—cmllqullono @ R
H
R11|=
(viii)
XiN—C,_, alquenlienc @ RY
H .
R11|= .
(ix)
J\N_c" alquenlienc @ R
H
Rﬂc ’
(%)
(0]
}JLN—cMalqulhno—Q" @ R
H .
R11|= ,
(xi)

fo“\QL@,R-

(xii)
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9)

(10)

(1)

(12)

\&!

(xiii)

)j\CQ” . .

11c
R

en donde Q" es como se define més arriba;

Het representa un grupo heterociclico monociclico de 5 6 6

miembros, biciclico de 8 miembros o biciclico, fusionado a un anillo,

de 9 6 10 miembros que contiene, como heterodtomo(s), un dtomo de

azufre u oxigeno y/o uno a tres atomos de nitrogeno, grupo

heterociclico que

(i) si tiene 5 & 6 miembros, es completamente aromitico,
completamente saturado o mono-insaturado,

(ii) si tiene 8 miembros, es completamente aromatico o,
preferiblemente, completamente saturado, o

(iii) si tiene 9 6 10 miembros, es completamente aromatico o
parcialmente aromatico;

R'' representa H o uno a tres sustituyentes seleccionados de halo,

OH, CN, C,; alquilo y C,; alcoxi (los cuales Gltimos dos grupos se

sustituyen opcionalmente por uno o mas sustituyentes seleccionados

de OH, halo, C(O)OR'2 y C(O)N(R'?)R"* (por ejemplo uno o mas

sustituyentes seleccionados de los tres Gltimos grupos));

R'" representa uno o dos sustituyentes seleccionados de halo y C.3

alquilo o, preferiblemente, R''® representa H;

R representa H o0 uno a tres sustituyentes seleccionados de halo,

OH, CN, C,; alquilo (el cual ultimo grupo se sustituye
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40 ) A(ZJ
opcionalmente por uno o mas sustituyentes seléceionadgé de halo y
OH), =0, =NH y =N-CN;

(13) R'a R'* representan independientemente H, C,., alquilo (sustituido
opcionalmente por un grupo N(R'*)R'™) o Cy cicloalquilo (por
ejemplo H, C, alquilo o Cy 5 cicloalquilo);

(14) R'*y R'* representan independientemente H 6 C,.; alquilo;

(15) R¥, R®? y R® representan R® como se define més arriba, pero

preferiblemente representan independientemente

/Rﬂl /Rm
|
_i"om);_TJ\T/R + (Sffl\li‘/H
H H |, H :

en donde Q' representa O, C(O) o -<CH=N- y a representa 0 o,
preferiblemente, 1,
(16) R" representa
(8 H
(b)

13s
_R

{ .
oy

(c)

@
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(17)

(18)

(19
(20)
21
(22)
(23)

41 \&3

14c

Heno— F
oy tattereN

R* representa
R"k 1%
e
0 U GPRET,
I I |
H H , H o :
R¢ representa H,
/Rﬂl /Rm
W |\1 Fuc
/l\ M H +c llqulleno—r{
S e SR
H H . H o :
R'® representa H, CN, NH, 6 OR'%;
R'* representa H, NH,, OR"* 6 C(OYOR'S;
R" representa H 6 OH;

R'" representa H 6 C,_s alquilo;

R representa C,_; alquilo sustituido por arilo;
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(24) R'™ representa H 6 C,., alquilo (el cual Gitimo sustituye

(25)

(26)

@7
(28)

opcionalmente por OH);

RMI

representa H, metilo, C(O)O-C;4 alquilo o C(OYOCH,-fenilo

(por ejemplo metilo o, preferiblemente, H);

R'" a R" y R a R™® representan independientemente metilo o,

preferiblemente, H,

o R'* representa

Ci-2 alquilo sustituido por uno a tres atomos halo (por ejemplo

F),
Cus cicloalquilo (por ejemplo ciclopentilo),

C(0)0O-C;4 alquilo o
C(O)YOCH;-fenilo (por ejemplo uno de los tres tltimos grupos),

o R'“y R'* juntos representan C, n-alquileno;

R' representa H o, preferiblemente, metilo;

cada arilo representa independientemente un fenilo o naftilo, cada

uno de cuyos grupos pueden sustituirse por uno o mas sustituyentes

seleccionados de

(a)

()

(c)

(d)

)

(®

(h)

()

F, Cl, Br,

CN,

Ci¢ alquilo, C,3 alquenilo (los cuales iltimos dos grupos se
sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de F, Cl, C(O)OH, C(O)OCH, y fenilo),

Cy5 cicloalquilo,

OR'™

S-C,.; alquilo, S(0),-C,; alquilo (las partes alquilo de cuyos
Gltimos dos grupos se sustituyen opcionalmente por uno o mas
atomos F),

S(0)2NH;z, S(O),N(H)CH,,

N(H)S(0),-C,.; alquilo (1a parte alquilo de cuyo dltimo grupo se
sustituye opcionalmente por uno o mas dtomos F),

NH,, N(H)C,., alquilo,
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(29)

(d)

(30)

E2))
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(G) CHO, C(0)-C,4 alquilo (la parte alquilo dekiyo Gltimo grupo
se sustituye opcionalmente por uno o mas atomos F o Cl),
C(O)OH, C(0)O-C,4 alquilo, C(O)NH,, C{(O)N(H)-C, 4 alquilo,
N(H)C(0)-C 4 alquilo, N(HYC(O)O-C, 4 alquifo,

(k) fenilo (el cual dltimo grupo se sustituye opcionalmente por uno
a cuatro sustituyentes seleccionados de F, Cl y Br),

() Het’y

(m) Si(CHs)s;

R'™ representa

(@ H,

(b) C,s alquilo opcionalmente sustituido por fenilo 0 uno o mis
sustituyentes seleccionados de F, Cl, y Het'® (verbigracia, uno o
mas sustituyentes seleccionados de F y CI),

(c) Ci;scicloalquilo o

fenilo sustituido opcionalmente por uno a cuatro sustituyentes

seleccionados de F, Cl y Br;

Het' representa un grupo heterociclico de 5 a 10 miembros que

contiene uno a tres heterodtomos seleccionados de oxigeno, nitrégeno

y/o azufre, los cuales grupos heterociclicos pueden comprender uno o

dos anillos y pueden sustituirse por uno a tres sustituyentes

seleccionados de F, Cl, Br, C, alquilo, =0 y OH;

Het® representa un grupo heterociclico de 5 a 13 miembros que

contiene uno a cuatro heteroitomos seleccionados de oxigeno,

nitrégeno y/o azufre, los cuales grupos heterociclicos pueden

comprender uno, dos o tres anillos y pueden sustituirse por uno a

cuatro sustituyentes seleccionados de

() F,Cl,Br,

(b) C,4 alquilo (el cual dltimo grupo se sustituye opcionalmente por
uno o més sustituyentes seleccionados de F, Cl y OH),

(c) Ci.scicloalquilo,

(d) =0,

4S5
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(33)

(34)
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(e) OH, O-C,, alquilo (el cual dltimo gru sustituye

opcionalmente por uno o mas sustituyentes seleccionados de F y
Ch,

(g) S(Ox-Ci; alquilo (el cual ultimo grupo se sustituye
opcionaimente por uno o méds atomos F), S(O),-fenilo (la parte
fenilo de cuyo Gltimo grupo se sustituye de manera opcional por
uno a cuatro sustituyentes seleccionados de F, Cl, Br, metilo y
metoxi).

(h) S(O);NH,, S(O):N(H)-C,.> alquilo,

(i) N(H)S(0),-C,. alquilo,

() NH,;, N(H)-C,; alquilo,

(i) C(0)-C,, alquilo, C(O)-fenilo (la parte fenilo de cuyo ultimo
grupo se sustituye de manera opcional por uno a cuatro
sustituyentes seleccionados de F, Cl, Br, metilo y metoxi),
C(O)OH, C(0)O-C,4 alquilo, C(O)NH,, (O)N(H)-C, alquilo,
N(H)C(0)-C, 4 alquilo, N(H)C(O)YO-C, 4 alquilo,

() fenilo (el cual Gltimo grupo se sustituye opcionalmente por uno
a cuatro sustituyentes seleccionadosde F,Cl y Br) y

(m) Het";

Het’ representa un grupo heterociclico monociclico de 5 6 6
miembros que contiene, como heterodtomo(s), un étomo de azufre u
oxigeno y/o uno a tres tomos de nitrogeno, los cuales grupos
heterociclicos pueden sustituirse por uno o mas sustifuyentes
seleccionados de F, Cl, Br, C, alquilo, =0 y OH,;

Het'? representa grupo herociclico monociclico de 5 6 6 miembros
que contiene, como heterodtomo(s), un étomo de azufre u oxigeno
y/o uno a tres dtomos de nitrégenos, cuyo grupo heterociclico puede
sustituirse por uno o mas sustituyentes seleccionados de F, Cl, Br,
C,4 alquilo y C, alcoxi;

Het® representa un grupo heterociclico de 5 6 6 miembros que
contiene, como heterodtomo(s), un atomo de oxigeno o azufre (por

ejemplo, un 4tomo de oxigeno) y/o uno a tres (por ejemplo, uno a

Ui
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dos) atomos de nitrégeno, el cual grupo hdterociclico puede
sustituirse por uno o mas sustituyentes seleccionados de F, Cl, Br,
Ci« alquilo y C,4 alcoxi (verbigracia, uno o mds sustituyentes

seleccionados de F, Cl, Br y metilo).

Definiciones més preferidas de R* incluyen

W/RmH 8 ) v )
YAy Y
A ¢
NH | +NHJ\R'“ +Ej\

en donde R'*® es como se define més arriba, pero preferiblemente representa
OH, CN o NH; y Q*' y R'* son como se define més arriba.

H
N/
|
H

Definiciones més preferidas de R™2 y R*® incluyen -N(H)R"‘, en donde R'*

representa C,.; alquilo o, preferiblemente, H.

Compuestos de formula I que son todavia mas preferida incluyen aquellos

en los cuales el grupo G-L asume las siguientes definiciones.

(1)
Xﬁ\rla—(cﬂz).—e ; }-R"
H
R11l

en donde a= representa 0, 1 6 2 (tal como 2 0, particularmente, 1);
R® es como ya se definié, pero particularmente representa tetrazol-1-
ilo, H,
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2)

“ \cf\/ ) &Y

~ R1

)J\ o  —CHIN
NH, H

(por ejemplo uno de los tres Gltimos grupos),

en donde R™ es como ya se definid, pero particularmente representa
NH; 6, preferiblemente, H;

R'%, es como ya se defini6, pero particularmente representa C.,
alquilo sustituido opcionalmente por uno a 3 atomos F (por ejemplo
CH,CF3), H, ciclopentilo o C(0)O-Cs alquilo (por ejemplo uno de
los tres ultimos grupos);

R'"™ es como ya se defini6, pero,

(i) cuando R representa H, R''"® particularmente representa uno a
tres sustituyentes seleccionados de F, Cl, OH, metilo (el cual
Oltimo grupo se sustituye opcionalmente por OH o,
particularmente, C(O)N(R'®)R'*) y metoxi (el cual ultimo
grupo se sustituye por C(O)N(H)R'®),

(ii) cuando R® representa -C(=NR“")NH,, R'" particularmente
representa uno o dos sustituyentes seleccionados de F y OH o,
preferiblemente, R''* representa H,

(iii) cuando R® representa -(CH,)o3-N(H)R'*, R'™ particularmente
representa H 6 uno o dos sustituyentes seleccionados de F, Cl,
OH, metilo, metoxi y CF; (por ejemplo H 6 uno o dos
sustituyentes seleccionados de Cl, OH y metilo o,
preferiblemente, un solo sustituyente Cl).

Ao
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en donde R° representa -C(=NR"")NH, 6, particul te, -N(H)R'*,
grupos que preferiblemente se unen en la posicién 4 en relacién al
punto de unién del grupo CHj;
R' y R'* son como ya se definié, pero preferiblemente representan
H.

ig—z‘ @ R’

e
R

3

en donde Z' representa -CH,C=C-, -CH=CH-, C(O)CH, 6,

preferiblemente, C(O) 6 (CHy)uw-;

cuando Z' representa -CH,C=C-, -CH=CH-, Het representa un grupo

heterociclico aromatico de 5 miembros que contiene uno o,

particularmente, dos stomos de nitrégeno;

cuando Z' representa C(O)CH:, Het representa un grupo heterociclico

completamente saturado de 6 miembros, que contiene uno o,

particularmente, dos dtomos de nitrogeno;

cuando Z' representa C(O), Het representa un grupo heterociclico a

aromatico de 6 miembros, que contiene dos dtomos de nitrégeno o,

particularmente, un atomo de nitrégeno;

cuando Z' representa -(CH,),,- Het representa un grupo heterociclico

de 5 6 6 miembros, o biciclico fusionado a un anillo, de 9 6 10

miembros, que contiene, como heteroatomo(s)

(a8) un dtomo de azufre, o

(b) un étomo de nitrdgeno y, opcionalmente, uno o dos
heteroatomos adicionales seleccionados de nitrogeno, oxigeno
y azufre,

grupo heterociclico que,

(i) cuando tiene 5 6 6 miembros, es completamente aromatico o

completamente saturado,

144
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4)

(5)

£\

’
“ \x\/ | 5°
(ii) cuando tiene 9 6 10 miembros, es completamente aromatico o
parcialmente aromatico;
ab representa 0 a 3, pero preferiblemente representa 1 6 2 o, cuando
Het tiene 5 miembros, también preferiblemente representa 3;
R¢ representa H, -C(=NR'3")NH3 o -N(H)R'“-, pero RY, cuando Het
tiene 5 6 10 miembros, particularmente representa-N(H)R'*;
R'!® es como ya se defini6, pero preferiblemente representa H 6
(1) cuando Het tiene 6 miembros y es aromatico (por ejemplo un
grupo piridinilo), uno o dos sustituyentes seleccionados de F,
Cl, metilo y CH;OH,
(1) cuando Het tiene 6 miembros y es completamente saturado, un
metilo o un sustituyente =NH;
R'"*" es como ya se definid, pero preferiblemente representa H;
R es como ya se definié, pero preferiblemente representa H 6,

cuando Het tiene 6 miembros, metilo.

)(ﬁ\ 'f"cu alquileno—Q™" @ R

H
R1 1c

en donde Q'* representa O 6 NR'®;

R'® representa H, metilo o -CH;CH,OH;

Het representa un grupo heterociclico, aromético de 6 miembros o 10
miembros, que contiene dos atomos de nitrégeno o, preferiblemente,
un atomo de nitrégeno; R? representa H 6 -N(H)R'*;

R'* es como ya se definié, pero preferiblemente representa H;

R'!° es como ya se defini6, pero preferiblemente representa H 6,

cuando Het contiene dos dtomos de nitrégeno, representa Cl.
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en donde Q”* representa N 6 CH;

ac representa 0 6 1, pero, cuando Qz' representa CH, preferiblemente
representa 1;

Het representa un grupo heterociclico aromédtico de 6 miembros, que
contiene dos atomos de nitrogeno o, preferiblemente, un itomo de
nitrégeno (por ejemplo un grupo piridinilo, tal como un grupo
piridin-4-ilo);

R?y R""° son como ya se defini6, pero preferiblemente representan H;

.o
g'il%;kn\(N_Rﬂ.
H H _R‘MI

(6)

en donde Z* y Z* representan independientemente H & F, pero,
preferiblemente, Z? y Z* ambos representan H 6 ambos representan F;
Z* representa- (CH,),C(O)- 6, preferiblemente,-CH,C(O)-,-CH,O-, -
CH,-C(HFN- 6 -C(H)=N-

R"* es como ya se defini6, pero preferiblemente representan H.

Compuestos particularmente preferidos de la invencion son compuestos de

R? R® R® 1
H—(cn,),—-@fn.
lc

o} y
o R

féormula Ic

A—>
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en donde X' representa CH 6 N; (67\
cuando X' representa CH

(a) R*adopta las mismas definiciones que R® mds arriba, y

(b) R’ adopta las mismas definiciones que R''® més arriba;
cuando X' representa N

() R* adopta las mismas definiciones que R? mas arriba, y

(b) R’ adopta las mismas definiciones que R''® més arriba;
rrepresenta [ a3;y
R', R% R*® R®, R R'" R, R?y A son como se define mis arriba,

los cuales compuestos se designan también de ahora en adelante "los

compuestos de la invencién".

Compuestos preferidos de formula Ic incluyen aquellos en los que:
cuando X' representa CH, R” representa tetrazol-1-ilo, H, (CH.),..N(H)R'*
(por ejemplo CH:N(H)R') 6

(por ejemplo cualquiera de los tres tltimos grupos);

cuando X' representa N, R* representa H o -N(H)R';

cuando X' representa CH, R’ representa H o uno a tres sustituyentes
seleccionados de halo, C,.; alquilo, C,.; alcoxi (los cuales altimos dos
grupos se sustituyen opcionalmente por uno o mas atomos F), OH, CH,OH
y OCHzC(O)N(H)Rm’ (por ejemplo H 6 uno a tres dtomos halo);

cuando X' representa N, RY representa H o uno a tres sustituyentes
seleccionados de halo y C,.; alquilo;

R' representa H 6, preferiblemente, C,.; alquilo opcionalmente sustituido
por N(CH;), (por ejemplo etilo o (CH,)3N(CH;),, particularmente
(CH,);N(CH;),); r representa 2 6, particularmente, 1.
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Compuestos de férmula Ic particularmente preferidos incluyen aquellos en
los cuales:
A representa C(0), S(O),, C(O)NH (en cuyo iltimo grupo la fraccion NH
s¢ une a R') 6 Cy; (verbigracia, Cy.) alquileno (el cual iltimo grupo se
sustituye de manera opcional por uno o mas atomos F (verbigracia, no se
sustituye));
R' representa

(a) C,.; alquilo sustituido por fenilo (el cual ultimo grupo se
sustituye opcionalmente por uno © méds sustituyentes
seleccionados de halo, Ci4 alquilo y C,4 alcoxi (los cuales
ultimos dos grupos se sustituyen opcionalmente por uno o mas
dtomos F)),

(b) fenilo o naftilo (los cuales dltimos dos grupos se sustituyen
opcionalmente por uno o mas sustituyentes seleccionados de
CN, halo, C\4 alquilo y C;4 alcoxi (los cuales (ltimos dos
grupos se sustituyen opcionalmente por uno o mas dtomos F) O-
fenilo, O-CH;-Het'® y Het9 (por ejemplo uno o mas
sustituyentes seleccionados de halo, C,4 alquilo y C1-4 alcoxi
(los cuales ultimos dos grupos se sustituyen opcionalmente por
uno o més atomos F)),

(c) un grupo heterociclico (preferiblemente aromatico) monociclico
de 5 6 6 miembros, que contiene, como heteroidtomo(s), un
atomo de oxigeno o azufre y/o uno a tres atomos de nitrégeno,
grupo heterociclico que se sustituye opcionalmente por uno a
cuatro sustituyentes seleccionados de F, Cl, Br, =0, OH, C,4
alquilo (el cual Gltimo grupo se sustituye de manera opcional
por uno o més dtomos halo o por OH), C,,4 alcoxi, S(O),-fenilo,
C(O)- fenilo, fenilo y Het° (por ejemplo uno a cuatro
sustituyentes seleccionados de F, Cl, Br y C,4 alquil y Cy4
alcoxi, tal como uno a cuatro sustituyentes seleccionados de F,
Cl, Bry C,,4 alquilo),
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(d) un grupo heterociclico (preferiblemente parcialmente Hlﬁ

biciclico de 9 6 10 miembros, que contiene uno a tres
heterodtomos seleccionados de oxigeno, nitrogeno y/o azufre
(por ejemplo dos atomos de oxigeno), grupo heterociclico que
se sustituye opcionalmente por uno a cuatro sustituyentes
seleccionados de F, Cl, Br, C,, alquilo y C,; alcoxi
(e) C,salquilo, 0
(f) C4; cicloalquilo 0 Cs.; cicloalquenilo, los cuales ultimos dos
grupos se sustituyen de manera opcional por uno o més grupos
metilo
(por ejemplo R' representa un grupo como se define en (a) a (c) de arriba);
Het” representa un grupo heterociclico monociclico de 5 é 6 miembros que
contiene, comno heterodtomo(s), un dtomo de azufre u oxigeno y/o uno o dos
dtomos de nitrdgeno, el cual grupo heterociclico puede sustituirse por uno a
tres sustituyentes seleccionados de F, Cl y metilo;
Het' representa un grupo heterociclico aromético monociclico de 5 6 6
miembros que contiene, como heteroitomo(s), un atomo de azufre o un
atomo de oxigeno y/o uno o dos atomos de nitrégeno, el cual grupo
heterociclico puede sustituirse por uno a tres sustituyentes seleccionados de
F, Cl, metilo y metoxi;
Het® representa un grupo heterociclico monociclico de 5 6 6 miembros que
contiene, como heterodtomo(s), un atomo de oxigeno o azufre y/o uno o dos
itomos de nitrégeno, el cual grupo heterociclico puede sustituirse de
manera opcional uno a cuatro sustitu.yentes seleccionados de F, Cl, Br, C,4
alquilo y C,. alcoxi;
R? representa H, metilo o halo (tal como CI);
R* y R* ambos representan H;
cuando X' representa CH y R* representa H, entonces R” representa uno a
tres  sustituyentes seleccionados de OH, metilo, CH;OH,
OCH,C(O)N(H)R'® y halo (particularmente uno a tres atomos halo (por
ejemplo uno a tres dtomos Cl, tal como &tomos Cl unidos en las posiciones

2 y 5 relativas al punto de unién del grupo (CH>),));

4
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cuando X' representa CH y R* representa (CH,);aN(H)R'*, entonces R’
representa H 6, preferiblemente, uno o dos sustituyentes seleccionados de
halo, C,.; alquilo y C,.; alcoxi (los cuales \iltimos dos grupos se sustituyen
opcionalmente por uno o mas dtomos F) (y particularmente R’ representa
uno o dos atomos halo {(por ejemplo uno o dos itomos Cl, tal como un
atomo Cl unido en la posicién 3 relativo al punto de union del grupo
(CHz))):

cuando X' representa CH y R* representa tetrazol-l-ilo, entonces R’
representa uno o dos halo (por ejemplo dtomos Cl) o, preferiblemente, H;

cuando X' representa CH y R* representa

1%
/R

I
XI\E’

entonces R’ representa uno o dos atomos F o, preferiblemente, H;

cuando X' representa CH, el grupo

1%
/R

&

si se encuentra presente, se une en la posicion 3 6, preferiblemente, la

H
N~

|

H

posicion 4 relativa al punto de union del grupo (CH;).;

cuando X' representa CH, el grupo (CH,)..N(H)R'*, si se encuentra
presente, se une en la posicion 5 6, preferiblemente, la posicion 6 relativa al
punto de unién del grupo (CHy);;

cuando X' representa CH, el grupo tetrazol-1-ilo, si se encuentra presente,
se une en la posicién S 6, preferiblemente, la posicion 6 relativa al punto de
unién del grupo (CH,)y;

R'*® representa OH, OCHj 6, preferiblemente, C(O)OCH,-fenilo o H;
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cuando X' representa N y R* representa H, R’ representa H 6,
preferiblemente, uno o dos sustituyentes seleccionados de halo (por ejemplo
F) y metilo;
cuando X' representa N y R* representa -N(H)R'*, R’ representa H o uno o
dos grupos metilo (por ejemplo H o metilo);
R representa CH,CF3, H, ciclopentilo o C(O)O-C, alquilo (por ejemplo
uno de los tres dltimos grupos, tal como C(O)O-C, alquilo (por ejemplo
C(0)O-terc-butilo) o, preferiblemente, H).
Compuestos de formula Ic que son ain mas preferidos incluyen aquellos en
los cuales:
A representa C(O), C(O)NH (en cuyo 1ltimo grupo la fraccién NH se une a
R") o, particularmente, S(0); o C,; (verbigracia, C,.;) alquileno (el cual
ultimo grupo se gem-sustituye opcionalmente por dos atomos F
(verbigracia, no se sustituye));
R! representa
(a) C,.» alquilo sustituido por fenilo (el cual dltimo grupo se
sustituye opcionalmente por uno o mas sustituyentes
seleccionados de F, Cl y Br),
(b) fenilo (el cual dltimo grupo se sustituye opcionalmente por uno
o mads sustituyentes seleccionados de F, Cl, Br, CN, C,; alquilo
y C,3 ealcoxi (los cuales dltimos dos grupos se sustituyen
opcionalmente por uno o mas dtomos F (formando asi, por
ejemplo, C,; alquilo, CF,, C,, alcoxi o OCF3)), O-fenilo, O-
CH-Het' y Het’) (tal como uno o mds sustituyentes
seleccionados de F, Cl, Br, C,.3 alquilo (el cual Gltimo grupo se
sustituye de manera opcional por uno o mds &atomos F
(formando asi, por ejemplo, C,. alquilo o CF3)) y C,_; alcoxi
(verbigracia, C,.; alcoxi)) o
c) naftilo (por ejemplo 1-naftilo), o
(d) piridinilo (por ejemplo piridin-2-ilo o piridin-3-ilo) sustituido
opcionalmente por uno o dos sustituyentes seleccionados de F,

Cl, (N-)oxo, OH, C, alquilo (tal como metilo, ¢l cual grupo C,.
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(e)

®

(2)

M)

®
0)

4 alquilo se sustituye de manera opcional por uno o mas itomos
halo o por OH) o, particularmente, C; alcoxi (verbigracia, rerc-
butoxi o metoxi) o Het’, (tal como piridinilo (verbigracia,
piridin-3-ilo) sustituido de manera opcional por uno o dos
sustituyentes seleccionados de F, Cl, C,; alquilo o,
particularmente, C,_; alcoxi),

piridonilo  (por ejemplo  2-piridon-3-ilo)  sustituido
opcionalmente por uno o dos sustituyentes seleccionados de F,
Cl, y Ci4 alquilo (por ejemplo metilo);

pirazinilo (verbigracia, pirazin-2-ilo) sustituidlo de manera
opcional por uno o dos sustituyentes seleccionados de F, Cl y
metilo;

un grupo heterociclico aromatico de 5 miembros que contiene,
como heterodtomo(s), un dtomo de oxigeno o azufre y/o uno o
tres dtomos de nitr6geno (verbigracia, imidazolilo, isoxazolilo,
pirazolilo, pirrolilo, tiazolilo, o tienilo), grupo heterociclico que
se sustituye opcionalmente por uno a cuatro (por ejemplo uno a
tres) sustituyentes seleccionados de F, Cl, C,4 alquilo (por
ejemplo metilo o etilo), C,4 alcoxi (por ejemplo metoxi), S(O)-
fenilo, C(O)-fenilo, fenilo, morfolinilo (verbigracia, morfolin-4-
ilo), 1,3,4-triazolilo (verbigracia, 1,3,4-triazol-1-ilo), tienilo
(verbigracia, 2-tienilo) y piridinilo (verbigracia, piridin-2-ilo),
2,3-dihidrobenzofuranilo, benzomorfolinilo, benzodioxanilo,
2,1,3-benzoxadiazolilo, o, particularmente, benzodioxolilo o
quinolinilo, todos los cuales grupos se sustituyen de manera
opcional por uno o més (verbigracia, uno a tres) sustituyentes
seleccionados de F, Cl, C,.; alquilo y C;_; alcoxi,

C,4 alquilo (verbigracia, isopropilo o tere-butilo), o
ciclopentilo, ciclohexilo o cicloalquenilo biciclico C,;
(verbigracia, biciclo[2.2.1]hepteno, los cuales (ltimos tres

grupos se sustituyen de manera opcional por uno a cuatro

grupos metilo
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(verbigracia, R' representa un grupo como se define en (a) a (d) o,
particularmente, (a) a (c) mas arriba);
Het’ representa un grupo heterociclico monociclico, saturado, de 6
miembros que contiene, como heterodtomo(s), un dtomo de oxigeno y/o uno
o dos dtomos de nitrégeno, el cual grupo heterociclico puede sustituirse por
uno o dos sustituyentes metilo;
Het'® representa un grupo heterociclico aromatico, monociclico, de §
miembros que contiene, como heteroitomo(s), un dtomo de azufre o un
dtomo de oxigeno y/o uno o dos atomos de nitrégeno, el cual grupo
heterociclico puede sustituirse por uno a tres sustituyentes seleccionados de
Cl y metilo;
Het®° representa un grupo heterociclico monociclico, saturado, de 6
miembros que contiene, como heterodtomo (s), un dtomo de oxigeno y/o
uno o dos dtomos de nitrégeno, el cual grupo heterociclico puede sustituirse
por uno o dos sustituyentes metilo;
R? representa metilo;
X' representa CH o N (verbigracia, CH);
cuando X' representa CH, R* representa

1%
/R

!
|
H

unido & la posicién 4 relativa al punto de unién del grupo (CHp), o R*
puede representar igualmente tetrazol-l1-ilo o, particularmente,
CH,N(H)R' (los cuales tltimos dos grupos se unen are, por ejemplo, en la
posicion 6 relativa al punto de unién del grupo (CH>),);

R* puede representar alternativamente H cuando X' representa CH, y R’
representa uno a tres sustituyentes seleccionados de OH, metilo, CH;OH,
OCH,C(O)N(H)R'® y halo;

R'*® representa C(O)OCH;-fenilo o, preferiblemente, H;

e

-

1
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R'* representa C(O)O-terc-butilo o, particularmente, H, etilo, CH,CF; o
ciclopentilo (por ejemplo H o ciclopentilo).

Otros compuestos preferidos de formula la incluyen aquellos en los cuales:
A representa CH(CH;3)CH; (altimo grupo en el cual la unidad CH(CH;) se
une a R') o, particularmente, CH,, (CH,), 6 CF,CH, (en cuyo Gltimo grupo
la unidad CF; se unea R');

R' representa

(a) isopropilo o ferc-butilo,

(b) ciclopentilo, ciclohexilo o biciclo[2.2.1]hept-5-eno,

(c) fenilo sustituido opcionalmente por uno o dos sustituyentes
seleccionados de halo (por ejemplo F o CI), CN, metilo, CF;,
metoxi, OCF,, fenoxi, morfolin4-ilo o O-CH,-(2-clorotiazol-5-
ilo),

(d) imidazolilo sustituido de manera opcional por uno a tres
sustituyentes seleccionados de Cl, metilo y fenilo,

(e) isoxazolilo (verbigracia, isoxazol-3-ilo o isoxazol-4-ilo) sustituido
de manera opcional por uno o dos sustituyentes seleccionados de
metilo, fenilo y 2-tienilo,

(f) tiazolilo (verbigrac:ia, tiazol-5-il) sustituido de manera opcional
por uno o dos grupos metilo,

(g) tienilo (verbigracia, tien-2-ilo) sustituido de manera opcional por
Cl o piridinilo (verbigracia, piridin-2-ilo),

(h) pirazolilo (por ejemplo pirazol-4-ilo) sustituido opcionalmente
por uno a tres sustituyentes seleccionados de Cl metilo, etilo,
fenilo y morfolin4-ilo,

(i) pirrolilo (verbigracia, pirrol-2-ilo o pirrol-3-ilo) sustituido de
manera opcional por uno a tres sustituyentes seleccionados de
metilo, S(O);-fenilo, C(O)-fenilo y 1,3,4-triazol-1-ilo,
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(j) piridinilo (verbigracia, piridin-2-ilo o piridin-3-ilo) sustituido de
manera opcional por OH, metoxi o morfolin-4-ilo, y de manera
opcional en la forma de un N-6xido,

(k) piridonilo (verbigracia, 2-piridon-3-ilo),

(1) pirazinilo (verbigracia, pirazin-2-ilo),

(m) benzodioxolilo (por ejemplo S5-benzodioxolilo) opcionalmente
sustituido por halo (por ejemplo Cl),

(n) benzomorfolinilo (verbigracia, 7-benzomorfolinilo) sustituido de
manera opcional por metilo;

(o) 2,1,3-benzoxadiazolilo (verbigracia, 2,1,3-benzoxadiazol-5-ilo),

(p) 2,3-dihidrobenzofuranilo (verbigracia, 2,3-dihidrobenzofuran-5-
ilo)o

(Q) quinolinilo (verbigracia, 8-quinolinilo);

A

R’

el grupo

representa

R® CH,

o !
NH

R" R” "
R°® representa H, F, Cl, OH, metilo o, particularmente, tetrazol-1-ilo,
OCH,C(O)N(H)R'? 6 CH.N(H)R'™;
R™ representa H, metilo, CF;, metoxi, F o, particularmente, Cl (por
ejemplo:

(a) cuando R° representa H o Cl, entonces R" representa Cl;

(b) cuando R° representa OH o metilo, entonces R" representa F o,

particularmente Cl; y
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(c) cuando R° representa tetrazol-1-ilo, OCH,C(O)N(H)R'®® 6 [6{
CH,N(H)R'* entonces R™ representa H, metilo, CF;, metoxi, F
o, muy preferiblemente, Cl);
R” representa H o, particularmente, metilo.

En una incorporacion de compuestos de férmula Ic que son ain mas

preferidos, R* representa

unido a la posicion 4 en relacién con el punto de unién del grupo (CHs),.

Compuestos particularmente preferidos de la invencion son asimismo

compuestos de férmulald y Ic

13a

(3 e
14a
Id—(cH,),—o.._N N,R
3 |1| |j| id
l?l 0]
NH

-

(CHy),

R&
o N

N_R13h
7/
(CH),©  N-R™ g
H

en donde s representa 2 a 4;

t representa | a 3;
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u y v representan independientemente 0 a 2, siendo la sumatoriade uy v 1
62; yR', R%, R* R® R"™", R"* y R"" son como se define més arriba,

los cuales compuestos se designan también en adelante "los compuestos de

la invencién".

Compuestos preferidos de férmula Id incluyen aquellos en los cuales:
s representa 3 o, particularmente, 2;
R"* y R"* ambos representan H.

Compuestos preferidos de formula Ie incluyen aquellos en los cuales:
t representa 2 o, particularmente, 1;

uy v ambos representan |;

R"*y R"® ambos representan H.

Para evitar dudas, las definiciones preferidas de grupos dadas més arriba en
relacién con compuestos de formula Ic, Id y Ie son también, donde sea
relevante, definiciones preferidas de los grupos equivalentes en i:ompuestos
de férmula I.

Compuestos preferidos de la invencién incluyen los compuestos de los

Ejemplos divulgados a continuacion.

Preparacién

Compuestos de férmula I (incluidos los compuestos de formulas Ic, Id y Ie)
pueden elaborarse de acuerdo con técnicas bien conocidas por los expertos

en el arte, por ejemplo como se describe a continuacion.

De acuerdo con un aspecto adicional de la invencion se provee un proceso

para la preparacion de un compuesto de formula I, el cual comprende:



WO 2005/078424 PCT/SE2005/0001 ..
81 _ b 3 L(j
(a) para compuestos de formula I en la cual el grupo G representa
(i) C(ONR™HCH(C(O)R*)]p.1-Co alquileno{(Q").-,
(i) C(O)NR™)-C,; alquenileno(Q")-,
(iii) C(O)N(R™)-C,., alquinileno-(Q'),-,
(iv)

Xﬁ\ N(Ru)cn-a llqullono—qpqa.}_

\))

)(ﬂ\@o"’—f- |

en donde Q** rep.resenta N o NHCH,
acoplamiento de un compuesto de férmula II,

R? RY R®
E\'f o o) Il
A,NH
e
en donde R', R, R*® R*, A, D y E son como se define més arriba en el
texto, con un compuesto de férmula II1,
H-G"-L Il
en donde L es como ya se definié y G" representa

() -NR™)-[CH(C(O)R)]o1-Co3 alquileno-(Q')y-,
(i) -N(R®)-C;; alquenileno-(Q"),-,

(iii) -N(R®")-C,; alquinileno-(Q")s-,

(iv)

+N(R5°)c o Alqulienc —q"{'_\QmL;—
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v)
et

en donde Q” representa N o NHCH y R* R®™, R*,R’, @, Q® y a
son como ya se definieron,
por ejemplo en la presencia de un agente de acoplamiento (por ejemplo
cloruro de oxalilo en DMF, EDC, DCC, HBTU, HATU, PyBOP o TBTU),
una base apropiada (por ejemplo piridina, DMAP, TEA, 2,4,6-colidina o
DIPEA) y un disolvente orginico adecuado (por ejemplo diclorometano,
acetonitrilo, EtOAc o DMF);

(b) para compuestos de formula I en la cual G representa
O-N
—H\ M
N"N(CH)y -
y L representa L®, el cual Gltimo grupo representa L como se definié

anteriormente, excepto que no represente C, alquileno-R’, ciclacion de un

compuesto de férmula IV,

en donde la linea discontinua, R', R%, R*, R, A, D, E y L son como ya se
definieron, por ejemplo a temperatura elevada (por ejemplo 60°C a reflujo)
en la presencia de un disolvente adecuado (por ejemplo piridina, tolueno,
1,4-dioxano o THF) y opcionalmente en la presencia de un catalizador
adecuado (por ejemplo (n-Bu){NF, el cual puede emplearse particularmente

cuando el disolvente de reaccién es THF),

14
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(c) para compuestos de formula I en la cual R®, R®, R® 0 R? representa -C
(=NH)NH,, -C(=NNH;)NH; o -C(=NOH)NH,, la reaccion de un compuesto
de férmula V,

en donde L" representa L como ya se definié, excepto que R*, R®, R° o R*
(segun sea apropiado) se reemplaza por un grupo ciano o -C(=NH)O-C,4
alquilo, y la linea continua R', Rz, R", R:"', A, D, E y G son como ya se
definieron, con una fuente adecuada de amonfaco, hidrazina o
hidroxilamina (por ejemplo gas amoniaco, acetato de amonio, hidrazina,
hidrazina monoclorhidrato, hidroxilamina o hidroxilamina clorhidrato) bajo
condiciones conocidas por los expertos en el arte (por ejemplo condiciones
tales como las descritas en Tetrahedron Lett. 40, 7067 (1999)), por ejemplo
desde temperatura ambiente (por ejemplo 15 a 25°C) a temperatura elevada
(por ejemplo 60°C a reflujo) en la presencia de un disolvente adecuado (por

ejemplo etanol);

(d) para compuestos de férmula I en la cual R, R o R™ representa H,
desproteccion de un compuesto correspondiente de formula I en la cual
R'* R"™ o R"™ (segiin sea apropiado) representa C(O)O-CHaarilo (por
ejemplo C(0)O-bencilo), por ejemplo bajo condiciones conocidas por los
expertos en el arte (tal como hidrogenacion en la presencia de un
catalizador apropiado (por ejemplo PYC o, particularmente, Pd/C), un
disolvente adecuado (por ejemplo un alcohol tal como etanol o,

particularmente, metanol) y, opcionalmente, un acido (por ejemplo HCI);

(€) para compuestos de formula I en la cual R'“ representa H, desproteccion

de un compuesto correspondiente de formula 1 en la cual R'™ representa



/

WO 2006/075424 PCT/SE2006/0001
64 \éﬁé

C(O)O-C,s alquilo (por ejemplo C(O)O-terc-butilo), por ejemplo “bajo
condiciones conocidas por los expertos en el arte (por ejemplo aciddlisis o
hidrélisis de una base, tal como, para desproteccion de compuestos en los
cuales R'“ representa C(O)O-ferc-butilo, la reaccién con gas HCl en la
presencia de un disolvente apropiado (por ejemplo un alcohol tal como
etanol o, particularmente, metanol), o la reaccién con 4cido trifluoroacético
a temperatura por debajo de la ambiente (por ejemplo 0 a 4°C),

opcionalmente en la presencia de un disolvente apropiado tal como DCM);

(f) reaccion de un compuesto de formula VI,

R? R® R®

en donde la linea discontinua, R%, R*, R®, A, D, E, G y L son como ya se
definieron, con un compuesto de férmula VII,
R'-A-Lg’ \1

en donde Lg? representa un grupo saliente adecuado (por ejemplo halo,
trifluorometanosulfonato o OH) y R' y A son como ya se definieron, por
ejemplo bajo condiciones conocidas por los expertos en el arte (tal como a
temperatura por debajo de la ambiente (por ejemplo 0°C) en la presencia de
una base apropiada (por ejemplo K;CO; o piridina) y un disolvente
apropiado (por ejemplo DCM));

(g) para compuestos de férmula I en la cual A representa C(O)NH, la
reaccion de un compuesto de férmula VI, como ya se definio, con un

compuesto de formula VIII,
R'-N=C=0 VIII
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en donde R' es como ya se defini6, por ejemplo bajo condiciones conocidas
por los expertos en el arte (tales como a temperatura ambiente (por ejemplo
15 a 25°C) en la presencia de un disolvente apropiado (por ejemplo DCM));
(h) para compuestos de formula 1 en la cual A representa C, alquileno, la
reaccion de un compuesto de férmula VI, como ya se definié, con un
compuesto de férmula IX,
R'-Cy.s alquileno-CHO 1X

en donde R es como ya se definid, por ejemplo bajo condiciones conocidas
por los expertos en el arte (tal como a reflujo, en la presencia de un
disolvente apropiado (por ejemplo etanol), seguida por la reduccién en la
presencia de un agente reductor (por ejemplo NaBH;CN), por ejemplo bajo
condiciones conocidas por los expertos en el arte (por ejemplo a
temperatura ambiente (tal como 15 a 25°C) en la presencia de un disolvente

apropiado (tal como etanol); o

(i) para compuestos de formula I en la cual R®, R, R° o R? representa -C
(=ENCN)NHj, la reaccioén de un compuesto correspondiente de férmula I en
la cual R* R%, R° o RY, respectivamente, representa -C(-NH)NH, con
bromuro de ciandgeno, por ejemplo bajo condiciones conocidas por los
expertos en el arte (por ejemplo en la presencia de una base adecuada (tal
como un alcoxido de metal alcalino como etéxido de sodio) y un disolvente

apropiado (tal como un alcohol alquilico inferior como etanol).

Compuestos de formula II pueden prepararse por hidrélisis de un

compuesto de formula X,
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en donde la linea discontinua, R', R%, R*, R®, A, D y E son como ya se
definieron, por ejemplo bajo condiciones conocidas por los expertos en el
arte {por ejemplo por hidrélisis bésica en la presencia de un hidroxido de
metal alcalino (por ejemplo LiOH o, particularmente, NaOH) y un
disolvente apropiado (por ejemplo agua, THF, metanol o su mezcla)).

Compuestos de formula IV pueden prepararse por el acoplamiento de un
compuesto de formula II, como ya se definid, con un compuesto de formula
X,

HO—N
S>—CH)L" X
H,N

en donde L* es como ya se defini6, por ejemplo bajo condiciones bien
conocidas por los expertos en el arte (por ejemplo los descritos en WO
01/79262, tal como a temperatura ambiente (por ejemplo 15 a 25°C) en la
presencia de un agente acoplamiento (por ejemplo EDC) y un disolvente

apropiado (por ejemplo DMF)).

Como observara el experto en el arte, en algunos casos, los compuestos de
férmula V son idénticos a ciertos compuestos de formula I (por ejemplo
compuestos en los cuales R®, R° o R® representa H y R'"®, R'® o R'",
respectivamente, representa CN). A este respecto, los compuestos de
formula V pueden prepararse por analogia con los procedimientos descritos
aqui para la preparacion de compuestos de férmula 1.

Compuestos de formula VI pueden prepararse mediante reduccion de un
compuesto de férmula XII,
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Xl

en donde la linea discontinua, R?, R*, R®, D, E, G y L son como ya se
definieron, por ejemplo bajo condiciones que son bien conocidas por los
expertos en el arte (tales como mediante reaccion con metal zinc (por
ejemplo polvo de zinc o polvo de hierro) en la presencia de un acido
apropiado (por ejemplo 4cido acético o dcido clorhidrico) y opcionalmente
en la presencia de un disolvente apropiado (por ¢jemplo metanol)).

Compuestos de férmula VI pueden prepararse alternativamente por reaccion
de un compuesto de formula XIII,

R? R Rab

Xl

en donde la linea discontinua, R%, R*® R® D, E, G y L son como se definen
mds arriba en el texto, con O-(difenilfosfinil)hidroxilamina, por ejemplo
bajo condiciones conocidas por los expertos en el arte (verbigracia, a
temperatura ambiente (tal como 15 a 25°C) en la presencia de una base
apropiada (tal como Cs,COs) y un disolvente apropiado (tal como DMF)).

Compuestos de férmula IX pueden prepararse por oxidacion de un alcohol
de formula X1V,

R'-Cy 5 alquileno-CH,OH X1v
en donde R' es como ya se definié, por ejemplo bajo condiciones conocidas

por los expertos en el arte, tales como reaccion con PCC, cloruro de oxalilo

Sl
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y DMSO (oxidacién de Swern) o, particularmente, periodinano Dess-Martin

en la presencia de un disolvente apropiado (tal como DCM).

Compuestos de formula X pueden prepararse por reaccion de un compuesto
de formula XV,

R'R% R®
O-C " alquilo

XV

l
NH,

en donde la linea discontinua R, R*, R*®, D y E son como ya se definieron,
con un compuesto de formula VII, VIII, o IX, como ya se defini6, por
ejemplo bajo condiciones conocidas por los expertos en el arte (por ejemplo
bajo condiciones descritas en los pasos de proceso (f), (g) y (h) de arriba

con respecto a compuestos de formula I).

Compuestos de formula X1 pueden prepararse por métodos bien conocidas
por los expertos en el arte. Por ejemplo, compuestos de formula XI pueden
prepararse por reaccién de un compuesto de formula XVI o XVII,

NC—(CH)g L' VI

c1 _‘alquilo -0
>_ (CHYL"  XVI

HN
en donde L° es como ya se definid, con hidroxilamina o su sal de adicién de
acido, por ejemplo bajo condiciones descritas en los pasos de proceso (c) de

arriba con respecto a compuestos de formula I.

Compuestos de férmula XII pueden prepararse por analogia con

compuestos de formulas 1 y XIX.
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Compuestos de férmula XIII pueden prepararse por analogia cbn
compuestos de formulas I y XX.

Compuestos de férmula XIV pueden prepararse por reduccién de un écido
carboxilico de férmula XVIII,

R'-Cqs alquileno-C(O)OH XVl
en donde R' es como ya se defini6, por ejemplo bajo condiciones conocidas
por los expertos en el arte, tales como reaccion con LiAlH4 o,
particularmente, borano en Ia presencia de un disolvente apropiado (tal
como THF).

Compuestos de férmula XV pueden prepararse por reduccién de un
compuesto de formula XIX,

O-C1 < alquilo

XIX

en donde la linea discontinua, R?, R*, R*®, D y E son como ya se
definieron, por ejemplo bajo condiciones ya descritas con respecto a la
preparacion de compuestos de férmula VI.

Compuestos de formula XV pueden prepararse alternativamente por

reaccién de un compuesto de formula XX,

R°R% R®

0-C, , alquilo

XX
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" FA
en donde la linea discontinua, R%, R*, R*®, D y E son como se defig€n mas

arriba en el texto, con O-(difenilfosfinil)hidroxilamina, por ejemplo bajo
condiciones descritas mas arriba en el texto con respecto a la preparacion de

compuestos de férmula V1.

Compuestos de formula XIX pueden prepararse por nitrosacién de un
compuesto correspondiente de formula XX, son como ya se definieron, por
ejemplo bajo condiciones bien conocidas por los expertos en el arte, por
ejemplo reaccion con un agente nitrosante (tal como écido nitroso, NOCI,
N.0O;, N;O, o, particularmente, un nitrito de C, alquilo (por ejemplo terc-
butilnitrito)) en la presencia de un disolvente apropiado (por ejemplo éter
dietilico) y opcionalmente en la presencia de una base apropiada {por

ejemplo piridina).

Compuestos de férmula XX pueden prepararse por esterificacién de un
compuesto de formula XXI,

XXI

en donde R%, R*® R®, D y E son como se definen més arriba en el texto, en
la presencia de un alcohol C,4 alquilico, por ejemplo bajo condiciones
conocidas por los expertos en el arte (verbigracia, por esterificacion en la
presencia de un dcido apropiado (verbigracia, HCI) y un disolvente
apropiado (verbigracia, un alcohol C,4 alquilico (tal como metanol), agua, o

su mezcla)).

Compuestos de formula XX en los cuales la linea discontinua estd ausente
pueden prepararse alternativamente por reaccidn de un compuesto de

formula XXII,

et



WO 2005/075424 PCT/SE2005/000124
L4

Rz
Rﬂl
R&
R" L XUl
r N o
H

o su derivado protegido, en donde R% R® R® R™ y R™ son como se

definen mas arriba en el texto, con un compuesto de férmula XXII,

R3I RSb
ng O‘C.'.‘ alquilo XXIN
O

en donde Lg’ representa un grupo saliente apropiado (verbigracia, halo o
OS(O)R', en donde R' representa, por ejemplo, C,4 alquilo, C,4
perfluoroalquilo, fenilo, toluilo o bencilo) y R y R* son como se definen
maés arriba en el texto, en la presencia de una base apropiada (verbigracia,
un hidruro de metal o, particularmente, una amida de metal (tal como bis
(trimetilsilil)amida de litio)), por ejemplo bajo condiciones conocidas por
los expertos en el arte (verbigracia, a baja temperatura (tal como -78 a -
10°C)) en la presencia de un disolvente apropiado (tal como THF)).

Compuestos de formula XXI en los cuales la linea discontinua representa
un enlace pueden prepararse por hidrdlisis de un compuesto de formula
XX1V,

R r®
RSI
A CN
R® N/ OMe XXV

en donde R?, R®, R®, R* y R son como se definen mis arriba en el texto,
por ejemplo bajo condiciones conocidas por los expertos en el arte

(verbigracia, haciendo refluir en HBr concentrado).

>
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Compuestos de férmula XXI en los cuales la linea discontinua ests

pueden prepararse por hidrélisis de un compuesto de férmula XXV

R% R? R Rp¥®
R% CN
R‘]. \ XXV
o N o
H

en donde R, R* R®, R%, R“’, R™ y R™ son como se definen ms arriba en
el texto, por ejemplo bajo condiciones conocidas por los expertos en el arte
(verbigracia, aquellos ya mencionados en relacién con compuestos de

formula XXI en la cual la linea discontinua representa un enlace).

Compuestos de férmula XXII pueden prepararse por oxidacién de un
compuesto de formula XXVI,
R?
R%
R&A
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R®
H

o su derivado protegido, en donde R, R®, R®, R™ y R™ son como ya se
definieron, con un agente oxidante adecuado (por ejemplo H,O,, (PhlO),,
Hg(OAc), o, particularmente, RuQj, el cual dltimo reactivo puede formarse
in situ por oxidacion de RuO, (por ejemplo por un exceso de NalQy)), por
ejemplo bajo condiciones conocidas por los expertos en el arte (por ejemplo
a temperatura ambiente (tal como 15 a 25°C) en la presencia de un

disolvente apropiado (tal como acetato de etilo, agua o su mezcla)).

Como observard el experto en el arte, la conversion de compuestos de
férmula XXVI en los correspondientes compuestos de formula XX puede
requerir, en cualquiera o todos los pasos de reaccidn, proteccién del grupo
N-H del sistema de anillo de piperidona. Grupos protectores adecuados
para este propdsito incluyen benciloxicarbonilo y, particularmente, ferc-
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butiloxicarbonilo. El grupo protector puede introducirse y retirarse bajo’ la&
condiciones que son bien conocidas por los expertos en el arte. El grupo
protector puede introducirse convenientemente antes que el compuesto de
formula XXVI se convierta en el compuesto de XXII (por ejemplo
mediante reaccién, bajo condiciones que son bien conocidas por los
expertos en el arte, de un compuesto de XXVI con di-ferc-
butildicarbonato). Ademids, el grupo protector puede retirarse
convenientemente, nuevamente bajo condiciones que son bien conocidas
por los expertos en el arte (por ejemplo mediante reaccién con écido
trifluoroacético), una vez se ha formado el compuesto de formula XX.

Compuestos de formula XXIV pueden prepararse por reaccion de un
compuesto de férmula XXVII,

RzRa- 3b
ng
R®” N “oMe

R
XXVII

en donde R%, R®, R®, R*® R® y Lg? son como se definen més arriba en el
texto, con una fuente apropiada del ion cianuro (verbigracia, KCN), por
ejemplo bajo condiciones que son conocidas por los expertos en el arte
(verbigracia, a temperatura ambiente (tales como 15 a 25°C) en la presencia
de un disolvente apropiado (tal como metanol)).

Compuestos de férmula XXV pueden prepararse por reaccion de un
compuesto de formula XXII, como se definen mads arriba en el texto, con un
compuesto de formula XXVIII,

R} R*
ng CN XXVIII

en donde R*, R® y Lg? son como se definen més arriba en el texto, por

ejemplo bajo condiciones conocidas por los expertos en el arte
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(verbigracia, las condiciones ya descritas con respecto a la preparaciérf de

compuestos de formula XX).

Compuestos de formula XXVII en la cual Lg? representa halo pueden
prepararse por halogenacién de un compuesto de férmula XXIX,
R R% R®
R
OH

e
R®” N “OMe XXIX

en donde R?, R*, R®, R*y R™ son como se definen mis arriba en el texto,
por ejemplo bajo condiciones que son conocidas por los expertos en el arte
(verbigracia, por reaccién con trifeniifosfina y una N-halosuccinimida (tal
como NBS) en la presencia de un disolvente apropiado (tal como DCM)).

Compuestos de férmula XXIX en la cual R* y R*® ambos representan H
pueden prepararse por reduccién de un compuesto correspondiente de
formula XXX,

R®” N “OMe XXX

en donde R% R* y R™ son como se definen més arriba en el texto, por
ejemplo bajo condiciones que son conocidas por los expertos en el arte
(verbigracia, por reacciéon con borohidruro de sodio en la presencia de un
disolvente apropiado (tal como metanol, THF o su mezcia)).

Compuestos de férmula XXX pueden prepararse por formilacion de un

compuesto correspondiente de formula XXXI,



@

WO 2006/075424 PCT/SE2005/000124
76

en donde Rz, R* y R*® son como se definen mas arriba en el texto, por
ejemplo bajo condiciones que son conocidas por los expertos en el arte
(verbigracia, por reaccion con una fuente apropiada del grupo formilo (tal
como DMF) en la presencia de una base apropiada (tal como ferc-butil litio
o mesitil litio (el cual Gltimo reactivo puede formarse in situ por reaccién

entre terc-butil litio y bromomesitileno)).

Compuestos de formulas 111, VII, VIII, XVI, XVII, XVIII, XXIII, XXVI,
XXVIl y XXX se encuentran disponibles en el comercio, son conocidos en
la literatura, o pueden obtenerse por analogia con los procesos descritos
aqui, o mediante procedimientos sintéticos convencionales, de acuerdo con
técnicas estandar, de materiales de partida facilmente disponibles, usando
reactivos y condiciones de reaccion apropiadas. A este respecto, los
compuestos descritos aqui puede obtenerse igualmente por analogia con
procedimientos sintéticos descritos en documentos del arte previo
mencionados mads arriba (y WO 94/20467, WO 94/29336, WO 95/23609,
WO 96/06832, WO 96/06849, WO 97/11693, WO 97/24135, WO
98/01422, WO 01/68605, WO 99/26920, WO 01/79155, WO 01/68605,
WQ096/18644, W097/01338, W0O97/30708, WO 98/16547, WO 99/26926,
WO 00/73302, WO 01/04117, WO 01/79262, WO 02/064140, WO
02/057225, WO 03/29224, US 5,668,289, US 5,792,779 y WO 95/35313 en

particular).

Sustituyentes en grupos alquilo, alquenilo, cicloalquilo, cicloalquenilo, arilo
y heterociclico en compuestos de férmulas I, 11, IV, V, VI, X, XII, XIIl,
XV, XIX, XX, XXI, XXII, XXIV, XXV, XXVI, XXVII, XXIX, XXX y
XXXI pueden introducirse y/o convertirse entre si usando técnicas bien
conocidas por los expertos en el arte mediante interconversiones estandar de
grupos funcionales, de acuerdo con técnicas estdndar, a partir de materiales
de partida disponibles ficilmente utilizando reactivos y condiciones de

reaccion apropiadas. Por ejemplo, hidroxi puede convertirse en alcoxi,
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fenilo puede halogenarse para producir halofenilo, halo puede desplazarse
por ciano, etc.

De igual manera el experto observard que diferentes interconversiones y
transformaciones estindar de sustituyente o grupo funcional dentro de
ciertos compuestos de formula 1 proporcionardn otros compuestos de

formula 1. Por ejemplo, hidroxiamidino puede reducirse a amidino.

Compuestos de formula I pueden aislarse de sus mezclas de reaccién

usando técnicas convencionales.

De acuerdo con la presente invencién, derivados farmacéuticamente
aceptables de compuestos de formula 1 incluyen asimismo derivados
"protegidos”, y/o compuestos que actian como profirmacos, de compuestos

de formula I.

Compuestos que pueden actuar como profirmacos de compuestos de
férmula I, que pueden mencionarse, incluyen compuestos de formulal en la
cual R'™, R" o R' es distinto de H o R'* representa C(0)O-C, alquilo,
la parte alquilo de cuyo grupo se sustituye opcionalmente por arilo y/o uno
o mas 4tomos halo (por ejemplo compuestos en los cuales R'™ representa
C(O)O-terc-butilo).

Los compuestos de la invencién pueden exhibir tautomerismo. Todas las
formas tautomeéricas y sus mezclas se incluyen en ¢l &mbito de la invencidn.
Formas tautoméricas particulares que pueden mencionarse incluyen
aquellas conectadas con la posicion del doble enlace en las funcionalidades

amidina o guanidina que pueden representar los grupos R® a R".

De igual modo, compuestos de la invencién pueden contener uno o mas
dtomos de carbono asimétricos y, por lo tanto, pueden exhibir isomerismo

6ptico y/o diastereoisomerismo. Los diastereoisomeros pueden separarse
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utilizando técnicas convencionales, por ejemplo cromatografia. Los
diferentes estereoisémeros pueden aislarse por separacion de una mezcla
racémica u otra mezcla de los compuestos usando técnicas convencionales,
por ejemplo HPLC. Alternativamente, los isomeros dpticos deseados
pueden elaborarse por reaccidn de los materiales de partida apropiados,
Opticamente activos, bajo condiciones que no causen racemizacion o
epimerizacién, o por derivacion, por ejemplo con un acido homoquiral,
seguida por separacién de los derivados diastereoméricos por medios
convencionales (por ejemplo HPLC, cromatografia sobre silice). Todos los

estereoisOmeros estian incluidos en el 4mbito de la invencion.

Se observara por los expertos en el arte que, en los procesos descritos mas
arriba y mas adelante, los grupos funcionales de compuestos intermedios
pueden necesitar que se los proteja por grupos protectores.

Grupos funcionales que es deseable proteger incluyen hidroxi, amino y
acido carboxilico. Grupos protectores adecuados para hidroxi incluyen
grupos alquilo opcionalmente sustituidos y/o insaturados (por ejemplo
metil, alilo, bencilo o terc-butilo), grupos trialquilsililo o diarilalquilsililo
(por ejemplo r-butildimetilsililo, z-butildifenilsililo o trimetilsililo) y
tetrahidropiranilo. Grupos protectores apropiados para 4cido carboxilico
incluyen ésteres C, alquilicos o bencilicos. Grupos protectores apropiados
para amino y amidino incluyen ¢-butiloxicarbonilo, benciloxicarbonilo o 2-
trimetilsililetoxicarbonilo (Teoc). Nitrogenos de amidino pueden
protegerse igualmente por grupos hidroxi o alcoxi, y pueden ser mono- o di-

protegidos.

La proteccién y desproteccion de grupos funcionales puede tener lugar
antes o después del acoplamiento, o antes o después de cualquier otra

reaccion en los esquemas mencionados mas arriba.
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Los grupos protectores pueden retirarse de acuerdo con técnicas que son
bien conocidas por los expertos en el arte y como se describen a

continuacién.

Los expertos en el arte observarin que, con el fin de obtener compuestos de
la invencién en una manera alternativa y, en algunas ocasiones, mads
conveniente, los pasos individuales del proceso mencionados mas arriba
pueden realizarse en un orden diferente, y/o las reacciones individuales
pueden efectuarse en una etapa diferente en la ruta general (es decir, pueden
agregarse sustituyentes a, y/o llevarse a cabo transformaciones quimicas
sobre, intermedios diferentes a los mencionados més arriba en el texto en
conjuncién con una reaccién particular). Esto puede anular, o hacer

necesario, el requerimiento de los grupos protectores.

El tipo de quimica involucrada dictard la necesidad, y el tipo, de los grupos

protectores, asi como la secuencia para llevar a cabo la sintesis.

El uso de grupos protectores se describe completamente en "Protective
Groups in Organic Chemistry”, editado por J W F McOmie, Plenum Press
(1973), y "Protective Groups in Organic Synthesis", 3" edicién, T.W.
Greene & P.G.M. Wutz, Wiley-Interscience (1999).

Derivados protegidos de compuestos de la invencion pueden convertirse
quimicamente en compuestos de la invencion usando técnicas estindar de
desproteccion (por ejemplo hidrogenacién). El experto observard
igualmente que ciertos compuestos de formula 1 {(por ejemplo compuestos
en los cuales R' R'® 0 R'* es distinto de H) pueden designarse asimismo
como "derivados protegidos” de otros compuestos de férmula I (por

ejemplo aquellos en los cuales R'*, R"" 0 R'** representa H).
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Los expertos en el arte se darin cuenta ademéds que ciertos compuestos de
formula I serdn itiles como intermedios en la sintesis de algunos otros

compuestos de formula I.

Algunos de los intermedios mencionados anteriormente son novedosos. Por
consiguiente, de acuerdo con un aspecto adicional de la invencion se
provee: (a) un compuesto de formula II, o su derivado protegido; (b) un
compuesto de formula 1V, o su derivado protegido; (c) un compuesto de
férmula V, o su derivado protegido; (d) un compuesto de férmula VI, o su
derivado protegido; (e¢) un compuesto de féormula X, o su derivado
protegido; (f) un compuesto de férmula XII, o su derivado protegido; (g) un
compuesto de formula XV, o su derivado protegido; y (h) un compuesto de
formula XIX, o su derivado protegido.

Uso Médico y Farmacéutico

Los compuestos de la invencion pueden poseer actividad farmacoldgica
como tales. No obstante, otros compuestos de la invencidén (incluidos
compuestos de férmula I en la cual R, R o0 R" es distinto de H o R'*
representa C{O)O-ferc-butilo) pueden no poseer tal actividad, pero pueden
administrarse por via parenteral u oral y, posteriormente, metabolizarse en
el cuerpo para formar compuestos que sean farmacolégicamente activos
(incluidos, mas no limitados a, compuestos correspondientes de formula I
en la cual R™, R'*®, R" o R" representa H). Tales compuestos (lo cual
incluye ademds compuestos que pueden poseer alguna actividad
farmacoldgica, pero esa actividad es apreciablemente menor que la de los
compuestos "activos” en los cuales se metabolizan), pueden describirse por

lo tanto como "proférmacos” de los compuestos activos.

Por consiguiente, los compuestos de la invencion son ttiles porque poseen
actividad farmacolégica, y/o se metabolizan en el cuerpo luego de la

administracién oral o parenteral para formar compuestos que poseen
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actividad farmacolégica. Por consiguiente, los compuestos de la invenclon

son indicados como productos farmacéuticos.

Por lo tanto, de acuerdo con un aspecto de la invencién, se proveen los

compuestos de la invenci6n para uso como productos farmacéuticos.

En particular, los compuestos de la invencién son potentes inhibidores de
trombina ya sea como tales y/o (por ejemplo en el caso de profirmacos), se
metabolizan luego de la administracion para formar potentes inhibidores de
trombina, por ejemplo como puede demostrarse en las pruebas descritas a

continuacion.

Por "profiarmaco de un inhibidor de trombina", incluimos compuestos que
forman un inhibidor de trombina, en una cantidad experimentalmente
detectable, y en un tiempo predeterminado (por ejemplo alrededor de 1
hora), luego de la administracion oral o parenteral (véase, por ejemplo,
Prueba E més adelante) o, alternativamente, luego de la incubacién en la
presencia de microsomas de higado (véase, por ejemplo, Prueba F mas

adelante).

Por consiguiente, se espera que los compuestos de la invencion sean utiles
en aquellas condiciones donde es benéfica la inhibicion de trombina (como
se determina por referencia a un criterio de valoracidon clinicamente
relevante ("a clinically relevant end-point’), por ejemplo afecciones tales
como tromboembolias, donde se requiere o desea la inhibicién de trombina,
y/o enfermedades donde es indicada la terapia anticoagulante), incluidas las
siguientes:

El tratamiento y/o profilaxis de trombosis e hipercoagulabilidad en la
sangre y/o tejidos de animales, incluido el hombre. Se sabe que la
hipercoagulabilidad puede llevar a enfermedades tromboembélicas.
Trastornos asociados con  hipercoagulabilidad y enfermedades
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tromboembolicas se designan usualmente enfermedades de trombofilia. \q

Estas afecciones incluyen, pero no se limitan a, resistencia a proteina C

activada, heredada o adquirida, tal como la mutacién del factor V (factor V

Leiden), insuficiencias heredadas o adquiridas en antitrombina I}I, proteina

C, proteina S, cofactor II de heparina, y afecciones con niveles crecientes de

plasma de los factores de coagulacién tales como los causados por la

mutacion G20210A de protrombina. Otras afecciones conocidas por estar

asociadas con hipercoagulabilidad y enfermedad tromboembédlica incluyen

anticuerpos antifosfolipidos en circulacion (anticoagulante Lupus),

homocisteinemia, trombocitopenia inducida por heparina y defectos en

fibrindlisis, asi como sindromes de coagulacion (por ejemplo coagulacion

intravascular diseminada (DIC)) y lesién vascular en general (por ejemplo

debida a trauma o cirugia). Mas adn, una actividad fisica baja, gasto

cardiaco bajo o edad elevada son conocidos por aumentar el riesgo de

trombosis y la hipercoagulabilidad puede ser apenas uno de varios factores

causantes del mayor riesgo. Estas enfermedades incluyen, pero no se

limitan a, reposo en cama prolongado, viaje prolongado en avién,

hospitalizacién por un trastorno médico agudo tal como insuficiencia

cardiaca o insuficiencia respiratoria. Otras enfermedades con riesgo

creciente de trombosis con hipercoagulabilidad como un componente son el

embarazo y el tratamiento de hormonas (por ejemplo estrégeno).

El tratamiento de afecciones donde hay un exceso indeseable de trombina

sin signos de hipercoagulabilidad, por ejemplo en enfermedades

neurodegenerativas como enfermedad de Alzheimer.

Estados patologicos particulares que pueden mencionarse incluyen el
tratamiento terapéutico y/o profildctico de trombosis venosa (por ejemplo
trombosis de vena profunda, DVT) y embolia pulmonar, trombosis arterial
(por ejemplo en infarto del miocardio, angina inestable, apoplejia con base
en trombosis o trombosis arterial periférica), y embolia sistémica
usualmente de la auricula durante la fibrilacién auricular (por ejemplo

fibrilacién auricular valvular o no valvular) o del ventriculo izquierdo luego
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de infarto del miocardio transparietal, o causada por insuficiencia cardiaca
congestiva; la profilaxis de re-oclusion (es decir, trombosis) después de
trombdlisis, angioplastia trans-luminal percutdnea (PTA) y operaciones de
derivacién coronaria; la prevencion de trombosis después de una

microcirugia y cirugfa vascular en general.

Otras indicaciones incluyen el tratamiento terapéutico y/o profilictico de
coagulacién intravascular diseminada, causada por bacterias, trauma
multiple, intoxicacion o cualquier ofro mecanismo; tratamiento
anticoagulante cuando la sangre estd en contacto con superficies extrafias en
el cuerpo, tales como injertos vasculares, endoprétesis vasculares, catéteres
vasculares, valvulas protésicas mecénicas y biolégicas o cualquier otro
dispositivo médico; tratamiento anticoagulante cuando la sangre estd en
contacto con dispositivos médicos fuera del cuerpo, tal como durante
cirugia cardiovascular usando una madquina cardiovascular o en
hemodidlisis; el tratamiento terapéutico y/o profilictico de sindrome
disneico agudo e idiopatico en adulto, fibrosis pulmonar luego del
tratamiento con radiacion o quimioterapia, enfermedad pulmonar
obstructiva crénica, choque septicémico, septicemia, respuestas
inflamatorias, las cuales incluyen, pero no se limitan a, edema,
arterioesclerosis aguda o crénica tal como arteriopatia coronaria y la
formacién de placas arterioesclerdticas, insuficiencia cardiaca, arteriopatia
cerebral, infarto cerebral, trombosis cerebral, embolia cerebral, arteriopatia
periférica, isquemia, angina (incluida angina inestable), lesion por
revascularizacion, restenosis luego de angioplastia trans-luminal percutinea

(PTA) y cirugia de derivacion arterial coronaria.

Los compuestos de la invencién que inhiben tripsina y/o trombina pueden

ser igualmente qtiles en el tratamiento de pancreatitis.

Por consiguiente, los compuestos de la invencion son indicados en el

tratamiento terapéutico y/o profilictico de estas afecciones.
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De acuerdo con un aspecto adicionat de la presente invencion, se provee un
método de tratamiento de una enfermedad es donde se requiere la inhibicién
de trombina, método que comprende la administracién de una cantidad
terapéuticamente efectiva de un compuesto de la invencién a una persona
que sufre de, o susceptible a, tal enfermedad.

Los compuestos de la invencion se administrarin normalmente por via oral,
intravenosa, subcutinea, sub-lingual, rectal, dérmica, nasal, traqueal,
bronquial, por cualquier otra via parenteral o por inhalacién, en la forma de
preparaciones farmacéuticas que comprenden un compuesto de la invencién
como una base libre, 0 una sal de adicion de acido orgénico o inorgénico,
no téxico, farmacéuticamente aceptable, en una dosificacién

farmacéuticamente aceptable.

La via preferida de administracion de compuestos de la invencién es la oral.

Dependiendo del trastorno y el paciente por tratar y la via de

administracion, las composiciones pueden administrarse en dosis variables.

Los compuestos de la invencién pueden combinarse igualmente y/o co-
administrarse con cualquier agente(s) antitrombéticos con un mecanismo
diferente de accién, tal como uno o més de los siguientes: los
anticoagulantes heparina no fraccionaria, heparina de bajo peso molecular,
otros derivados de heparina, derivados de heparina sintética (por ejemplo
fondaparinux), antagonistas de vitamina K, inhibidores sintéticos o
biotecnolégicos de factores de coagulacion distintos de trombina (por
ejemplo inhibidores sintéticos de FXa, FVIla y FIXa, y rNAPc2), los
agentes antiplaquetarios dcido acetilsalicilico, ticlopidina y clopidogrel;
receptor de tromboxano y/o inhibidores de sintetasa; antagonistas de
receptor de fibrinégeno; mimeéticos de prostaciclina; inhibidores de

fosfodiesterasa; antagonistas de receptor ADP (P2X,, P2Y,, P2Y; [P,T]); e

\3°
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inhibidores de carboxipeptidasa U (CPU o TAFla) e inhibidores de
inhibidor-1 de activador de plasminégeno (PAI-1).

Los compuestos de la invencion pueden combinarse ademds y/o co-
administrarse con trombolfticos tales como activador de plasminégeno
tisular (natural, recombinante o modificado), estreptocinasa, urocinasa,
prourocinasa, complejo activador de estreptocinasa-plasminégeno
anisoilado (APSAC), activadores de plasminégeno de glandula salival
animal, y similares, en el tratamiento de enfermedades trombdticas, en

particular infarto del miocardio.

De acuerdo con un aspecto adicional de la invencion se provee una
formulacién farmacéutica que incluye un compuesto de la invencién, en
mezcla con un coadyuvante, diluyente o excipiente farmacéuticamente

aceptable.

Dosis diarias apropiadas de los compuestos de la invencién en el
tratamiento terapéutico de humanos son alrededor de 0.001-100 mg/kg de
peso corporal en administracion por via oral y 0.001-50 mg/kg de peso
corporal en administracién parenteral.

Para evitar dudas, tal como se emplea aqui, el término "tratamiento” incluye

tratamiento terapéutico y/o profilactico.

Los compuestos de la invencién tienen la ventaja de ser mas eficaces,
menos tdxicos, de accién més prolongada, poseer una gama mas amplia de
actividad, ser més selectivos (por ejemplo para inhibir trombina sobre otras
serina proteasas, en particular tripsina y aquellas involucradas en
hemostasis), ser més potentes, producir menores efectos secundarios,
absorberse més facilmente, y/o poseer un perfil farmacocinético mejor (por
ejemplo una biodisponibilidad oral més alta y/o depuraciéon més baja), que,
y/o poseer otras propiedades farmacolégicas, fisicas o quimicas Gtiles sobre,

compuestos conocidos en el arte previo.
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Pruebas Biologicas

Pueden emplearse los siguientes procedimientos de prueba.

Prueba A
Determinacion del Tiempo de Coagulacién de Trombina (TT)
La solucién inhibidora (25 uL) se incuba con plasma (25 uL) por tres
minutos. A continuacion se agrega trombina humana (T 6769; Sigma
Chem. Co. o Hematologic Technologies) en solucion tampon, pH- 74 (25
ul, 4.0 unidades NIH/mL), y se mide el tiempo de coagulacion en un
dispositivo automatico (KC 10; Amelung).
El tiempo de coagulacion de trombina (TT) se expresa como valores
absolutos (segundos), asi como la proporcion de TT sin inhibidor (TTy) a
TT con inhibidor (TT;). Las tltimas proporciones (rango 1-0) se grafican
contra la concentracién de inhibidor (transformada logaritmicamente) y se
ajustan a las curvas sigmoides de respuesta a la dosis de acuerdo con la
ecuacion

y = a/[1+H{x/1Cs0)’]
donde: a = rango méximo, es decir, 1; s = pendiente de la curva de respuesta
a la dosis; y ICsp = la concentracion del inhibidor que dobla el tiempo de
coagulacién. Los célculos se procesan en un PC usando el programa de
software GraFit Versién 3, fijando la ecuacién igual a: Inicio en 0, definir
final en =1 (Erithacus Software, Robin Leatherbarrow, Imperial College of
Science, London, UK).

Prueba B

Determinacién de la Inhibicién de Trombina con un Cromogeno, Analisis
Robdtico

La potencia del inhibidor de trombina se mide con un método de sustrato
cromégeno, en un procesador robdtico de microplacas Plato 3300 (Rosys
AG, CH-8634 Hombrechtikon, Suiza), usando placas de microvaloracion de
volumen medio, con 96 pocillos (Costar, Cambridge, MA, USA; Cat No
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3690). Soluciones patrén concentradas ("sfock solutions™) de la sustancia lgg

de prueba en DMSO (72 pL), 0.1 - 1 mmol/L, se diluyen serialmente 1:3
(24 + 48 pL) con DMSO para obtener diez concentraciones diferentes, que
se analizan como muestras en el estudio. 2 pL de la muestra de prueba se
diluyen con 124 pL de tampon de anélisis, se agregan 12 pL de solucién de
sustrato cromoégeno (8-2366, Cromogenix, Mblindal, Suecia) en tampén de
andlisis y finalmente 12 pl. de solucién de a-trombina (a-trombina humana,
Sigma Chemical Co. o Hematologic Technologies) en tampén de anailisis, y
se mezclan las muestras. Las concentraciones del andlisis final son:
sustancia de prueba 0.00068-133 pmol/L, S-2366 0.30mmol/L, a-trombina
0.020 NIHU/mL. EIl incremento de la absorbencia lineal durante 40
minutos de incubacién a 37°C se usa para e] célculo de la inhibicién
porcentual de las muestras de prueba, comparadas con blancos sin
inhibidor. El valor robético ICs, correspondiente a la concentraciéon del
inhibidor que causa una inhibicién del 50% de la actividad de la trombina,

se calcula de una concentracién logaritmica vs. curva de % de inhibicion.

Prueba C

Determinacién de la Constante de Inhibicién K; para Trombina Humana
Las determinaciones de K; se hacen usando un método de sustrato

cromégeno, realizado a 37°C en un analizador centrifugo Cobas Bio (Roche,
Basilea, Suiza). La actividad enzimética residual luego de la incubacién de
a-trombina humana con varias concentraciones de compuesto de prueba se
determina en tres concentraciones diferentes de sustrato, y se mide como la

variacion en la absorbencia dptica a 405 nm.

Soluciones del compuesto de prueba (100 puL; normalmente en tampén o
solucién salina que contenia BSA 10 g/L) se mezclan con 200 uL de a-
trombina humana (Sigma Chemical Co) en tampén de analisis (0.05 mol/L
Tris-Cl pH 7.4, concentracién idnica 0.15 ajustada con NaCl) que contenia
BSA (10 g/L), y se analizan como muestras en el Cobas Bio. Una muestra
de 60 pL, junto con 20 uL de agua, se agrega a 320 pL del sustrato S-2238
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(Cromogenix AB, Mdindal, Suecia) en tampdn de andlisis, y se monitorea (gc\
la variacion de absorbencia (AA/min). Las concentraciones finales de S-
2238 son 16, 24 y 50 pmol/L y de la trombina 0.125 NIHU/mL.

La tasa de reacciéon de estado de equilibrio se usa para construir graficos
Dixon, es decir, diagramas de concentracién de inhibidor vs. 1/(AA/min).
Para inhibidores competitivos, reversibles, los puntos de los datos para las
diferentes concentraciones de sustrato forman tipicamente lineas rectas que

se interceptan en x = -K;.

Prueba D
, Determinacion del Tiempo de Tromboplastina Parcial Activada (APTT)

APTT se determina en plasma citrado humano normal, mezclado con el
reactivo PTT Automated 5 fabricado por Stago. Los inhibidores se agregan
al plasma (10 pL solucién inhibidora a 90 pL plasma) y se incuban con el
reactivo APTT durante 3 minutos seguido por la adicién de 100 pL de
solucién de cloruro de calcio (0.025 M), y el APTT se determina por el uso
del analizador de coagulacion KC10 (Amelung) de acuerdo con las

instrucciones del productor del reactivo.

. El tiempo de coagulacion se expresa como valores absolutos (segundos), asi
como la proporcion de APTT sin inhibidor (APTT,) a APTT con inhibidor
(APTT;). Las dltimas proporciones (rango 1-0) se grafican contra la
concentracion de inhibidor (transformada logaritmicamente) y se ajustan a
las curvas sigmoides de respuesta a la dosis de acuerdo con la ecuacion.

y = a/[1+ (x/ICs0)’]
donde: a = rango méximo, es decir, 1; s = pendiente de la curva de respuesta
a la dosis; y ICsg = la concentracién del inhibidor que dobla el tiempo de
coagulacién. Los célculos se procesan en un PC usando el programa de
software GraFit Version 3, fijando la ecuacién igual a: Inicio en 0, definir
final en =1 (Erithacus Software, Robin Leatherbarrow, Imperial College of

Science, London, UK). ICsAPTT se define como la concentracion de
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inhibidor en plasma humana que doblaba el Tiempo de Tromboplasiina l q.a
Parcial Activada.

Prueba E
Determinacion de la Depuracion del Plasma vy Biodisponibilidad Oral en
Rata

La depuracién del plasma y la biodisponibilidad oral se calculan en ratas

hembra Sprague Dawley. El compuesto se disuelve en agua u otro vehiculo
apropiado. Para la determinacion de la depuracion del plasma el compuesto
se administra como una inyeccién ripida subcutdnea (sc) o intravenosa (iv)
en una dosis de 1-4 umol/kg. Se recogen muestras de sangre en intervalos
frecuentes hasta 24 horas luego de la administracién del medicamento. Para
cdlculos de biodisponibilidad, el compuesto se administra oralmente a 10
pmol/kg via sonda gastrica y se recogen muestras de sangre frecuentemente
hasta 24 horas luego de la dosificacion. Se recogen las muestras de sangre
en tubos heparinizados y se centrifugan en un periodo de 30 minutos, con el
fin de separar ¢l plasma de las células sanguineas. El plasma se transfiere a
frasquitos pldsticos con tapas roscadas y se almacenan a -20°C hasta el
anélisis. Antes del analisis, el plasma se descongela y 50 pL de muestras de
plasma se precipitan con 150 pL de acetonitrilo frio. Las muestras se
centrifugan durante 20 minutos a 4000 rpm. Se diluyen 75 pL del
sobrenadante con 75 pL de 0.2% acido fébrmico. Se analizan volimenes de
10 uL de las soluciones resultantes por LC-MS/MS y se determinan las
concentraciones de inhibidor de trombina usando curvas estindar. Todos
los célculos farmacocinéticos se realizan con el programa de computador
WinNonlinTMProfessional (Pharsight Corporation, California, USA), o un
programa equivalente. El &rea bajo la curva de los perfiles de
concentracion del plasma-tiempo (AUC) se calcula usando la regla
trapezoidal logaritmica/lineal y se extrapola al tiempo infinito. La
depuracién del plasma (CL) del compuesto se determina entonces como
CL~Dosis (iv/sc)/AUC (iv/sc).

La biodisponibilidad oral se calcula como
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F=CL x AUC (po) /Dosis (po).
La depuracion del plasma se da como mL/min/kg y la biodisponibilidad
oral como porcentaje (%).

Prueba F

Determinacion de la Estabilidad in vitro

Se preparan microsomas de higado de ratas Sprague-Dawley y muestras de
higado humano de acuerdo con SOPs internos. Los compuestos se incuban
a 37°C con una concentracién toral de proteina microsomal de 0.5 mg/mL
en un tampén de fosfato de potasio 0.1 mol/L. a pH 7.4, en la presencia del
cofactor, NADPH (1.0 mmol/L). La concentracién inicial del compuesto es
1.0 umol/L.. Las muestras se toman para analisis en 5 puntos de tiempo, 0,
7, 15, 20 y 30 minutos luego del inicio de la incubacién. La actividad
enzimética en la muestra recogida se detiene inmediatamente agregando un
volumen igual de acetonitrilo que contiene 0.8% de édcido férmico. La
concentracion de compuesto restante en cada una de las muestras recogidas
se determina por medio de LC- MS/MS. La constante de velocidad de
eliminacion (k) del inhibidor de trombina se calcula como la pendiente del
grifico de In[inhibidor de trombina] contra el tiempo de incubacién
(minutos). La constante de la velocidad de eliminacion se usa entonces
para calcular la semi-vida (T,z) del inhibidor de trombina, la cual se usa
posteriormente para calcular la depuracién intrinseca (CLint)del inhibidor

de trombina en microsomas del higado como:

(In2 x volumen de incubacion)

CLint (en pl/min/mg) =
(T x concentracion de proteina)

Prueba G

Modelo de Trombosis Venosa

Los estimulos trombdgenos son dafio a los vasos y estasis del flujo
sanguineo. Se anestesian las ratas y se les abre el abdomen. Se obtiene una

oclusion parcial de la vena cava, caudal a la vena renal izquierda, con un

-

vl
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lazo alrededor de la vena y una cénula, la cual se retira luego. Un papel
filtrante empapado en FeCls; se pone sobre la superficie externa de la parte
distal de la vena cava. Se llena el abdomen con solucion salina y se cierra.
Al final del experimento se sacrifica la rata, se extirpa la vena cava, se

recoge el trombo y se determina su peso hiimedo.

Detalles Experimentales Generales

Donde se indica HPLC preparativa, se us6 un Sistema de Purificacion
Waters Fraction Lynx con una columna ACE C8 5 pm 21x100 mm o un
Sistema HPLC Gilson con una columna kromasil C8 10 um 21.2x250 mm.
La fase movil utilizada con el sistema Waters fue una gradiente que se
iniciaba con 5% acetonitrilo hasta 100% en 100 mM de tampdn de acetato
de amonio. La fase mévil usada con el sistema Gilson fue una gradiente
que se iniciaba con 0% acetonitrilo hasta 95% en 100 mM tampén de
acetato de amonio. El caudal fue de 25 mL/minuto.

Con el sistema Waters, se utilizd recoleccidn de fracciones desencadenada
por MS. Con el sistema HPLC Gilson, se uso recoleccién de fracciones
desencadenada por UV.

Los espectros de masa se registraron en un Micromass ZQ single
quadrupole o un Micromass quattro micro, ambos equipados con una

interface de electropulverizacion asistida neuméticamente (LC-MS).

Reactivos
Los siguientes listados de reactivos se utilizaron en las Preparaciones y
Ejemplos siguientes. Salvo que se indique lo contrario, cada uno de estos

reactivos se encuentran disponibles en el comercio.

Listado 1
(a) Cloruro de fenilmetanosulfonilo
(b) Cloruro de bencenosulfonilo

ALY



(c) Cloruro de 4-metoxibencenosulfonilo

(d) Cloruro de 2-metoxi-4-metilbencenosulfonilo
(e) Cloruro de 3,4-diclorobencenosulfonilo

() Cloruro de 3-metoxibencenosulfonilo

(g) Cloruro de 2,5-dimetilbencenosulfonilo

(h) Cloruro de naftaleno-1-sulfonilo

(i) Cloruro de 2,4-dimetoxibencenosulfonilo
(§) Cloruro de (4-clorofenil)metanosulfonilo
(k) Cloruro de 4-etilbencenosulfonilo

() Cloruro de 2,5-dimetiltiofen-3-sulfonilo
(m) Cloruro de 2,5-diclorobencenosulfonilo

(n) Cloruro de 2-cloro-6-metilbencenosulfonilo

(o) Cloruro de 4cloro-2-fluorobencenosulfonilo

Listado 2

(a) Acido fenilacético

(b) Acido o-tolilacético

(c) Acido (2,5-dimetilfenil)acético

(d) Acido (5-fluoro-2-metilfenil)acético
(e) Acido (3-trifluorometilfenil)acético
() Acido (5-cloro-2-fluorofenil)acético

Listado 3

(a) Benzaldehido

(b) 3-Metoxibenzaldehido
(c) 3-Piridincarboxaldehido
(d) 2-Metoxinicotinaldehido

PCT/SE2005/0001

(obtenible como se describe en J. Org. Chem. 55, 69 (1990))

Listado 4
(a) [Isobutiraldehido
(b) 1-Fenil-1H-pirazol-5-carbaldehido



— — P

(©
(d)
(e)
®
(8)
(h)

()
k)
0
(m)
(m)

(p)
(@)
4]

(s)

®

(v)
(v)
(w)
(x)
y)
(2)

2,5-Dimetil-1-(4H-1,2,4-triazol-4-il)-1H-pirrol-3-carbaldehido \q-g(
4-Benzoil-1-metil-1H-pirrol-2-carbaldehido
2,3-Dihidrobenzo[b]furan-5-carboxaldehido
2,4-Dimetil-1,3-tiazol-5-carbaldehido
1,5-Dimetil-1H-pirazol-4-carbaldehido
1-(Fenilsulfonil)-1H-pirrol-2-carbaldehido
3,5-Dimetil-4-isoxazolcarbaldehido
5-Cloro-2-fenil-3H-imidazol-4-carbaldehido
1,3-Dihidro-2,1,3-benzoxadiazol-5-carbaldehido
2-Pirazincarboxaldehido
Ciclopentancarboxaldehido
5-Piridin-2-iltiofen-2-carbaldehido
5-Cloro-1,3-dimetil- 1 H-pirazol-4-carbaldehido
6-Cloropiperonal
1-Metil-1H-imidazol-2-carbaldehido
Ciclohexancarboxaldehido
4-Metil-3,4-dihidro-2H-1,4-benzoxazin-7-carbaldehido
4-Cianobenzaldehido

2-Fenoxibenzaldehido

1 -Etil-3-metil-1H-pirazol-4-carbaldehido
5-Metilimidazol-4-carboxaldehido
5-Cloro-1-metil-3-fenil- 1 H-pirazol-4-carbaldehido
2-Morfolin-4-il-piridin-3-carbaldehido
3,3-Dimetilbutiraldehido

(aa) 5-Cloro-2-tiofencarboxaldehido

(ab) 2-Fluoro-5-formilbenzonitrilo

(ac) 5-Metil-3-fenil4-isoxazolcarbaldehido
(ad) 3-(Trifluorometoxi)benzaldehido

(ae) 5-Cloro-2-fluorobenzaldehido

(af)

2-Metil-1H-imidazol-5-carbaldehido

(ag) 2-Fluoro-5-metoxibenzaidehido
(ah) 2-Morfolinobenzaldehido
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(ai) 1,3-Dimetil-5-morfolino-1H-pirazol-4-carbaldehido
(aj) 8-Quinolincarbaldehido
(ak) 5-(2-Tienil)-3-isoxazolcarbaldehido
(al) 2-Fenilpropionaldehido
(am) Biciclo[2.2.1]hept-5-en-2-carbaldehido
(an) 3-[(2-Cloro-1,3-tiazol-5-il)metoxi]benzencarbaldehido
(ao) 3-Metil-5-fenil-4-isoxazolcarbaldehido
(ap) 1,3-Dimetil-5-morfolin4-il-1H-pirazol-4-carbaldehido

Listado §

(a) éster bencilico de dcido [(4-aminometilfenil)iminometil]carbdmico
(obtenible como se describe en WO 94/29336)

(b) terc-butiléster de 4cido (5-aminometil-6-metilpiridin-2-il)carbamico
(obtenible como se describe en WO 97/01338)

(c) terc-butiléster de dcido (4-aminometilpiridin-2-il)carbdmico
(obtenible como se describe en Preparacion 3 més adelante)

(d) terc-butiléster de écido (4-bromometilpiridin-2-il)carbdmico
(obtenible como se describe en WO 00/66557)

(e) C-(3-Fluoro4-metilpiridin-2-il)metilamina

(obtenible como se describe en WO 00/075134)

(f) terc-butiléster de dcido (5-aminometilpiridin-2-il)carbamico
(obtenible como se describe en WO 97/01338)

(g) terc-butiléster de dcido (2-aminometil-4-clorobencil)carbamico
(obtenible como se describe en WO 02/050056)

(h) [N,N'-Di-(terc-butoxicarbonil)]-2-aminoetoxiguanidina
(obtenible como se describe en. WO 99/55355)

(i) terc-butiléster de 4cido (5-aminometil-6-metilpiridin-2-il)carbdmico
(obtenible como se describe en WO 97/01338)

(j) terc-Butil[5(aminometil)-4,6-dimetilpiridin-2-ilJcarbamato (obtenible
como se describe en WO 97/01338)

(k) [2-(1H-Tetrazol-1-il)bencillamina

(obtenible como se describe en WO 02/064211)
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() 5-(Aminometil)-3,6-dimetilpiridin-2-amina

(obtenible como se describe en WO 99/11267)

(m) terc-Butil [2-(aminometil)bencil]carbamato

(obtenible como se describe en WO 02/057225)

(n) [5-Cloro-2-(1H-tetrazol-1-il)bencil]amina

(obtenible como se describe en WO 02/064559)

(o) 2-[2-(Aminometil)-4-clorofenoxi]-N-etilacetamida
(obtenible como se describe en W097/30708)

(p) terc-Butil {2-[2-(aminometil)}4-clorofenil]etil} carbamato
(obtenible como se describe en Bioorg. Med. Chem. Lett., 13, 34773
(2003))

(q) terc-Butil [2-(aminometil)}4-fluorobencil]carbamato
(obtenible como se describe en preparacién 6 mas adelante)

(r) terc-Butil [2(aminometil)}-4-metoxibencil]carbamato
(obtenible como se describe en preparacién 7 mas adelante)

(s) terc-Butil [2-(aminometil)}-4-metilbencil]carbamato
(obtenible como se describe en preparacién 8 mas adelante)

() terc-Butil [2{(aminometil}-4(trifluorometil)benciljcarbamato
(obtenible como se describe en preparacién 6 mas adelante)

Preparaciones

Preparacion |

Metil éster de dcido (1-amino-4-metil-2-oxo-1,2-dihidropiridin-3-il)acético

(a) 2-Metoxi-4-metil-piridin-3-carbaldehido

El compuesto del subtitulo se preparé de 2-metoxipiridina de acuerdo con
los procedimientos descritos en J. Org. Chem. 55, 69 (1990) y Tetrahedron
Lett. 29, 773 (1988).

(b) (2-Metoxi-4-metil-piridin-3-il)metanol

A
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Borohidruro de sodio (540 mg, 14.2 mmol) se agregé a una solucién de 2-
metoxi-4-metilpiridin-3-carbaldehido (1.8 g, 12.9 mmol; véase paso (a) mas
arriba) en una mezcla de THF y metanol (30 mL, 1:1) a 0°C. La mezcla de
reaccion se agitd a temperatura de la sala durante 2 horas. Se agrego agua
(10 mL), y la capa acuosa se extrajo con acetato de etilo (3 x 25mlL.). Las
capas orgdnicas combinadas se secaron (Na;SQ,), se filtraron, y el
disolvente se evaporé bajo presién reducida. El residuo se purificé por
cromatografia de destello (SiO,, 40% acetato de etilo en hexano) para
producir el compuesto del subtitulo (1.68 g, 85%) como un aceite incoloro.
'H NMR (400 MHz, CDCl;) 8 2.17 (s, 3H), 3.68 (br s, 1H), 3.72 (s, 3H),
4.49 (s, 2H), 6.53 (d, 1H), 7.72 (d, 1H)

(c) 3-Bromometil-2-metoxi-4-metilpiridina

Trifenilfosfina (2.35 g, 13.2 mmol) y N-bromosuccinimida (3.46 g, 13.2
mmol) se agregaron a una solucion de (2-metoxi-4-metilpiridin-3-il)-
metanol (1.35 g, 8.81 mmol; véase paso (b) mas arriba) en DCM (40 mL) a
0°C. La mezcla de reaccion se agité a temperatura de la sala durante 5
horas. Se agregé agua (20mL), las capas se separaron y la capa acuosa se
extrajo con DCM (3 x 20 mL). Las capas orgdnicas combinadas se secaron
(Na;SOy), se filtraron, y el disolvente se evapord bajo presion reducida. La
purificacién por cromatografia de destello (Si0,, 10% acetato de etilo en
hexano) produjo el compuesto del subtitulo (1.43 g, 75%) como un aceite
incoloro.

'"H NMR (400 MHz, CDCl;) § 2.38 (s, 3H), 4.00 (s, 3H), 4.58 (s, 2H), 6.74
(d, 1H), 7.98 (d, 1H)

(d) (2-Metoxi-4-metilpiridin-3-il}acetonitrilo

Cianuro de potasio (633 mg, 9.70 mmol) se agregoé a una solucién de 3-
bromometil-2-metoxi-4-metilpiridina (1.40 g, 6.48 mmol; véase paso (c)
mas arriba) en metanol (40 mL), y la solucion se agitd durante 12 horas a
temperatura de la sala. El disolvente se evapord bajo presion reducida y el

residuo se repartié en porciones entre una solucién de NaHCO; (saturado,



&

S— ) — q,"f?/

10 mL) y acetato de etilo. La capa acuosa se extrajo con acetato de etilo (3
x 25 mL). Las capas orgdnicas combinadas se secaron (Na,SO,), se
filtraron, y el disolvente se evapord-bajo presién reducida. La purificacion
por cromatografia de destello (Si0;, 25% acetato de etilo en hexano)
produjo el compuesto del subtitulo (0.95 g, 90%) como un aceite incoloro.
'H NMR (400 MHz, CDCl;) § 2.35 (s, 3H), 3.65 (s, 2H), 3.96 (s, 3H), 6.73
(d, 1H), 7.99 (d, 1H)

(e) Metil éster de acido (4-metil-2-ox0-1.2-di

(2-Metoxi-4-metilpiridin-3-il)acetonitrilo (825 mg, 5.09 mmol; véase paso
(d) mas arriba) se disolvié en HBr (37%, 10mL) y la solucion se calent6 a
100°C durante 5 horas y se agit6 ain més a temperatura de la sala durante
24 horas. El disolvente se evapordé bajo presion reducida, y el acido
carboxilico resultante se usé directamente en el siguiente paso.

HCl (concentrado, 3 mL) se agregé a una solucion del acido crudo (9.13 g,
50 mmol) en metanol (120mL), y la mezcla de reaccion se agité durante 10
horas a temperatura de la sala. La mezcla de reacciéon se concentrd
entonces por evaporacion bajo presion reducida, y el residuo se disolvié en
DCM y se lavé con NaHCO;. La capa orgénica se secd (Na;SQOy), se filtro,
y el disolvente se evaporé para producir el compuesto del subtitulo (8.9 g,
97%).

'H NMR (400MHz, CD;0D) § 2.12 (s, 3H), 3.56 (s, 2H), 3.60 (s, 3H), 6.07
(d, 1H), 7.15 (d, 1H)

(f) Metil éster de écido (1-amino-4-metil-2-oxo-1.2-dihidropiridin-3-
ilacético

Carbonato de cesio (1.6 g, 11.6 mmol) y O-{difenilfosfinil)-hidroxilamina
(1.54 g, 6.62 mmol; véase Synthesis 592 (1988) y Tetrahedron Lett. 23,
3835 (1982)) se agregaron a una solucion de metil éster de dcido (4-metil-2-

oxo-1,2-dihidropiridin-3-il)acético (0.60 g, 3.31 mmol; véase paso () mas
arriba) en DMF (10 mL). La suspensién se agit6 a temperatura de la sala

durante 18 horas, se filtrd, y el disolvente se evapor6 bajo presion reducida.
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La purificacion por cromatografia de destello (3% metanol en acetato™de \_q-ﬂ
etilo) produjo el compuesto del titulo (380 mg, 60%) como un aceite
amarillo.
'H NMR (400 MHz, CD;0D) 5 2.09 (s, 3H), 3.57 (s, 2H), 3.61 (s, 3H), 5.05
(br d, 2H), 5.96 (d, 1H), 7.37 (d, 1H)

Preparacion 2

Los compuestos (i) a (viii) listados a continuacién se prepararon del
compuesto del titulo de Preparacion 1 por el siguiente Método General A.
Los compuestos (ix) a (xiv) listados a continuacion se prepararon del
compuesto del titulo de Preparacion | por el siguiente Método General B.

A menos que se indique otra cosa, los compuestos (xv) a (xviii) listados a
continuacién se prepararon del compuesto del titulo de Preparacién 1 por el
siguiente Método General C.

Método General A

El cloruro de sulfonilo especifico (0.61 mmol, 1.2 mol equiv.; ver Lista 1
més arriba) y piridina (125 pL, 120 mg, 1.53 mmol) se agregaron a una
solucion de metil éster de acido (1-amino-4-metil-2-oxo0-1,2-dihidropiridin-
3-il)acético (100 mg, 0.51 mmol; ver Preparacion 1 mas arriba) en DCM (4
mL) a 0°C. La mezcla de reaccién se agit6 a temperatura de la sala durante
12 horas. La piridina y el disolvente se evaporaron bajo presién reducida.
La purificaciéon por cromatografia de destello (Si0,, 50-70% acetato de
etilo en hexano) produjo las sulfonamidas listadas en (i) a (viii) mas
adelante (62-92%).

Método General B

Paso (i)

Un complejo borano tetrahidrofurano (1 M solucion, 1.5 eq) se agreg6 a una
solucién agitada del acido especifico (1.0 eq; ver Lista 2 mas arriba) en
THF (0.2 M) a 0°C. La solucién se calent6 a temperatura de la sala durante
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1 hora, y la agitacion se continué durante otra hora. Se agregd
cuidadosamente agua a 0°C y la mezcla se extrajo con acetato de etilo. Las
fases orginicas se combinaron, se secaron, y el disolvente se retiré bajo
presion reducida para proporcionar el producto reducido. El alcohol crudo
se uso sin purificacion posterior. El alcohol se disolvio en DCM (0.2 M) y
se agregd periodinano Dess-Martin (1.5 eq) a la solucion. La suspension
resultante se agito hasta su conclusién (desde 0.5 hora hasta la mafiana). Se
agregd hexano a la mezcla, y la suspension resultante se filtr6 a través de
una almohadilla de Celita®/gel de silcie. La almohadilla de lavé con una
solucion de 30% acetato de etilo en hexano. Los disolventes se retiraron
bajo presion reducida para producir el correspondiente aldehido, el cual se

utiliz6 en paso (ii) sin purificacion posterior.

Paso (ii)

El aldehido especifico (0.50 mmol; véase paso (i) mas arriba) se agrego a
metil éster de dcido (1-amino-4-metil-2-oxo-1,2-dihidropiridin-3-il)acético
(76 mg, 0.39 mmol; ver Preparaciéon 1 més arriba) en etanol anhidro (1.5
mL), y la mezcla de reaccién se calento a reflujo durante 12 horas. La
mezcla se devolvié a temperatura de la sala, y se agregé NaBH;CN (49 mg,
0.77 mmol) y la agitacién se continu6 durante 4 horas. Se agregé HCI
(10%) y, luego de agitar durante 10 minutos, el pH se neutralizé con
NaHCO; (saturado). La mezcla se extrajo con acetato de etilo (3x10mL).
Las capas orgainicas combinadas se lavaron con salmuera, se secaron
(Na;SO,), se filtraron, y el disolvente se evaporo bajo presién reducida. La
purificacién directamente luego del desarrollo por cromatografia de destello
(SiO,, 45% acetato de etilo en hexano) proporcioné los productos de
aminacién reductora listados en (ix) a (xiv) mas adelante (45-69%).

Método General C

El aldehido especifico (0.52 mmol; ver Lista 3 mds arriba) disuelto en
metanol (1.5 mL) se agregd a metil éster de dcido (1-amino-4-metil-2-oxo-
1,2-dihidropiridin-3-il)-acético (100 mg, 0.48 mmol; ver Preparacién 1 més
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arriba) en metanol (1.5 mL). Se agregaron cianoborohidruro de sodio (63
mg, 2. 85 mmol) y cloruro de zinc (195 mg, 1.43 mmol), y la mezcla de
reaccion se agit6 a temperatura de la sala un dia para otro. Se agregé otra
porcioén de cianoborohidruro de sodio (90 mg, 1.43 mmol) y &cido acético
(10 goticas), y la agitacion se continué durante otras 3 horas. Se agregé
hidréxido de sodio (2 M), y la mezcla se extrajo con DCM (3x10 mL). Las
capas orgdnicas combinadas se secaron a través de un separador de fase, y
el disolvente se evapord bajo presion reducida. La purificacién por
cromatografia de destello (Si0O,, acetato de etilo: hexano, 1:2) proporcioné
los productos listados en (xv) a (xviii) més adelante.

(i) Metil éster de dcido (4-metil-2-oxo-1-fenilmetanesulfonilamino-1,2-
dihidro-piridin-3- il)acético

'H NMR (400 MHz, CDCl;) 8 2.22 (3H, s), 3.67 (5H, s), 4.35 (2H,s), 6.15
(1H, d), 7.28-7.44 (6H, m), 9.26 (1H, br)

(ii) Metil éster de dcido (1-bencensulfonilamino-4-metil-2-oxo-1,2-
dihidropiridin-3-il)-acético

'H NMR (400 MHz, CDCl3) 8 2.17 (3H, s), 3.37 (2H, s), 3.60 (3H, s), 6.16
(1H, d), 7.41-7.63 (6H, m), 9.07 (1H, b)

(iii) Metil éster de [1-(4-metoxifenilmetansulfonilamino)-4-metil-2-oxo-
1,2- dihidropiridin-3-ilJacético

'H NMR (400 MHz, CDCI;) § 2.16 (3H,s), 3.38 (2H, s), 3.59 (3H, s), 3.87
(3H, s), 6.14 (1H, d), 6.85 (2H, d), 7.53 (2H, d), 7.61 (2H, d), 9.26 (1H, br)

(iv) Metil éster de Acido [1-(2-metoxi-4-metilbencensulfonilamino)-4-metil-
2-oxo-1,2- dihidropiridin-3-il]acético

'H NMR (400 MHz, CDCl;) & 2.09 (s, 2H), 2.36 (s, 3H), 3.36 (s, 2H), 3.53
(s, 3H), 4.01 (s, 3H), 6.03 (d, 1H), 6.69 (d, 1H), 6.79 (s, 1H), 7.48 (d, 1H),
7.58 (d, 1H), 9.30 (s, 1H)

26‘\
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_(v) Metil éster de acido [1-(3,4-diclorobencensulfonilamino)-4-metil-2-oxo-
1,2-dihidro- piridin-3-iljacético
'H NMR (400 MHz, CDCl;) § 2.20 (s, 3H), 3.44 (s, 2H), 3.63 (s, 3H), 6.20
(d, 1H), 7.38 (dd, 1H), 7.43 (d, 1H), 7.58 (d, 1H), 7.63 (d, 1H), 9.41 (s, 1H)

(vi) Metil éster de acido [1-(3-metoxibencensulfonilamino)-4-metil-2-oxo-
1,2-dihidro-piridin-3-il]acético

'H NMR (400 MHz, CDCl;) 5 2.16 (s, 3H), 3.37 (s, 2H), 3.59 (s, 3H), 3.75
(s, 3H), 6.15 (d, 1H), 7.07-7.09 (m, 2H), 7.21 (d, 1H), 7.31 (t, 1H), 7.63 (d,
1H)

(vii) Metil éster de acido [1-(2,5-dimetilbencensulfonilamino)-4-metil-2-
ox0-1,2-dihidro- piridin-3-il]acético

'H NMR (400 MHz, CDCl;) & 2.14 (s, 3H), 2.22 (s, 3H), 2.59 (s, 3H), 3.36
(s, 2H), 3.57 (s, 3H), 6.08 (d, 1H), 7.14 (d, I1H), 7.22 (d, 1H), 7.45 (s, 1H),
7.52 (d, 1H)

(viii) Metil éster de acido [4-metil-1-(naftalen-1-sulfonilamino)-2-oxo0-1,2-
dihidro- piridin-3-ilJacético

'H NMR (400 MHz, CDCl;) § 2.12 (s, 3H), 3.16 (s, 2H), 3.53 (s, 3H), 6.11
(d, 1H), 7.37-7.49 (m, 3H), 7.54 (t, 1H), 7.88 (d, 1H), 7.98 (d, 1H), 8.05 (d,
1H), 8.50 (d, 1H), 9.31 (brs, 1H)

(ix) Metil éster de édcido (4-metil-2-oxo-1-fenetilamino-1,2-dihidro-piridin-
3-il)acético

'H NMR (400 MHz, CD;OD) 5 2.18 (s, 3H), 2.85 (t, 2H), 3.28 (q, 2H), 3.67
(s, 2H), 3.70 (s, 3H), 6.03 (d, 1H), 6.12 (t, 1H), 7.19-7.36 (m, 5H)

(x) Metil éster de 4cido ([4-metil-2-ox0-1+(2-0-tolil-etilamino)-1,2-
dihidropiridin-3-il] acético

10
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'"H NMR (400 MHz, CDCl;) 5 2.18 (s, 3H), 2.29 (s, 3H), 2.85 (t, 2H), 3.22
(t, 2H), 3.67 (s, 2H), 3.69 (s, 3H), 6.05 (d, 1H), 7.12-7.18 (m, 4H), 7.37 (d,
1H)

(xi) Metil éster de 4cido {1-[2-(2,5-dimetilfenil)etilamino]-4-metil-2-oxo-
1,2-dihidro-piridin-3-il}acético

'"H NMR (400 MHz, CDCl) 5 2.19 (s, 3H), 2.26 (s, 3H), 2.28 (s, 3H), 2.82
(t, 2H), 3.22 (t, 2H), 3.67 (s, 2H), 3.70 (s, 3H), 6.06 (d, 1H), 6.92 (d, 1H),
6.97 (s, 1H), 7.02 (d, 1H), 7.39 (d, 1H)

(xii) Metil éster de dcido {1-[2«(5-fluoro-2-metilfenil)etilamino]-4-metil-2-
oxo-1,2-dihidropiridin-3-il }acético

'H NMR (400 MHz, CDCl;) 8 2.17 (s, 3H), 2.24 (s, 3H), 2.81 (t, 2H), 3.22
(t, 2H), 3.66 (s, 2H), 3.69 (s, 3H), 6.05 (d, 1H), 6.50 (t, 1H), 6.50 (dd, 1H),
6.88 (dd, 1H), 7.06 (dd, 1H), 7.35 (d, 1H)

(xiii) Metil éster de 4cido {4-metil-2-oxo-1-[2-(3-
trifluorometilfenil)etilamino]- 1,2-dihidro-piridin-3-il }acético

'H NMR (400 MHz, CDCl;) 5 2.18 (s, 3H), 2.92 (t, 2H), 3.30 (t, 2H), 3.66
(s, 2H), 3.69 (s, 3H), 6.04 (d, 1H), 7.33 (d, 1H), 7.40-7.43 (m, 2H), 7.46-
7.48 (m, 2H)

(xiv) Metil éster de acido {1-[2-(5-cloro-2-fluorofenil)etilamino]-4-metil-2-
oxo-1,2- dihidropiridin-3-il }acético

'H NMR (400 MHz, CDCl;) 8 2.18 (s, 3H), 2.84 (t, 2H), 3.25 (t, 2H), 3.66
(s, 2H), 3.70 (s, 2H), 6.04 (d, 1H), 6.95 (t, 1H), 7.15 (dq, 1H), 7.21 (dd,
1H), 7.32 (d, 1H)

(xv) Metil [1-(bencilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-il]-acetato
Rendimiento = 42%.

'H NMR (500 MHz) 5 2.19 (s, 3H), 3.71 (s, 2H), 3.74 (s, 3H), 4.14 (s, 2H),
5.94 (d, 1H), 7.18 (d, 1H), 7.30-7.41 (m, 5H)
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(xvi) Metil {1-[(3-metoxibencil)amino]-4-metil-2-oxo-1,2-dihidro-piridin-
3-il}acetato
'H NMR (400 MHz, CDCl;) § 2.16 (s, 3H), 3.69 (s, 2H), 3.71 (s, 3H), 3.79
(s, 3H), 4.08 (d, 2H), 5.92 (d, 1H), 6.29 (t, 1H), 6.84 (dd, 1H), 6.91 (s, 1H),
6.94 (d, 1H), 7.20 (d, 1H), 7.24 (t, 1H)
MS m/z 317 (M+H)"

(xvii) Metil {4-metil-2-oxo-1-[{piridin-3-ilmetil)amino]-1,2-dihidro-piridin-
3-il}acetato

3-Piridincarboxaldehido (10.6 mmol) se agregd a una solucién de metil (1-
amino-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetato (2.2 mmol; ver
Preparacién 1 méds arriba) en metanol (40 mL) y 4cido acético (10 mL), y la
solucion resultante se agité a temperatura de la sala. Luego de 22 horas, la
solucidn se concentrd, y dcido acético se retird concentrando conjuntamente
el residuo de tolueno, hexano y metanol. Se agregé ciancborohidruro de
sodio (6 mmol) al residuo en metanol (40 mL) y acido acético (10 mL), y la
solucién resultante se agitd a temperatura de la sala un dia para otro antes
de concentrarse. El residuo se diluyé con acetato de etilo y se lavo con
NaHCO, (saturado acuoso) y salmuera, se seco, se filtrd, y el disolvente se
evapord bajo presion reducida. La purificacién por cromatografia de
destelio (SiO,, 0-10% metanol en DCM que contenia 0.2% dcido acético y
0.1 % TEA) proporciono el producto deseado.

'H NMR (500 MHz, CDCl;) § 8.52-8.58 (m, 2H), 7.70 (d, 1H), 7.24-7.30
(m, 1H), 7.12 (d, 1H), 6.25 (t, 1H), 5.93 (d, 1H), 4.14 (d, 2H), 3.70 (s, 3H),
3.67 (s, 2H), 2.16 (s, 3H)

(xviii) Metil (1-{[(2-metoxipiridin-3-il)metil]amino}-4-metil-2-oxo-1,2-
dihidropiridin-3-il)acetato

2-Metoxinicotinaldehido (3.6 inmol) se agreg6 a una solucion de metil (1-
amino-4-metil-2-oxo4,2-dihidropiridin-3-il)acetato (2.4 mmol; ver
Preparacion 1 més arriba) en metanol (40 mL) y 4cido acético (10 mL), y la
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solucion resultante se agit6 a temperatura de la sala. Luego de 43 horas se
agrego cianoborohidruro de sodio (7.4 mmol), y la solucion resultante se
agito a temperatura de la sala durante 3 horas, antes de concentrarse. El
residuo se diluyoé con acetato de etilo y se lavd con NaHCO; (saturado

acuoso) y salmuera, se secd, se filtrd y se concentré. La purificacién por

cromatografia de destello (Si0;, DCM; metanol, 900:25) proporcioné el
producto deseado. 'H NMR (500 MHz, CDCI;) & 8.13 (d, 1H), 7.50 (d,
1H), 7.23 (d, 1H), 6.85 (dd, 1H), 6.50 (t, 1H), 5.99 (d, 1H), 4.14 (d, 2H),
3.98 (s, 3H), 3.72 (s, 3H), 3.68 (s, 2H), 2.19 (s, 3H)

Una mezcla de ferc-butil éster de édcido (4-bromometilpiridin-2-
il)carbdmico (3.0 g, 0.010 mol; obtenible como se describe en WO
00/66557) y azida de sodio (1.36 g, 0.0209 mol) en agua (20 mL) y DMF
(40 mL) se agit6 un dia para otro. La mezcla de reaccion se verti6 en agua
(300 mL) y se extrajo con acetato de etilo (3x). Las fases organicas
combinadas se lavaron con agua, se secaron (Na;SQ;), se filtraron, y el

disolvente se evaporé bajo presion reducida. El producto crudo se cristalizo

(2.6 g, 100 %4) y se uso sin purificacion posterior.
'H NMR (300 MHz, CDCl3) & 10.14 (bs, 1H), 8.36 (d, 1H), 7.99 (bs, 1H),
6.91 (m, 1H), 4.37 (bs, 2H), 1.54 (s, 9H)

Una solucion de borohidruro de sodio (0.92 g, 24 mmol) en agua (25 mL)
se agregd a una mezcla de Pd/C (10% 50 mg) en agua (25 mL) bajo
agitacién. A continuacion, terc-butil éster de acido (4-azidometilpiridin-2-
il)carbamico (0.40 g, 6.1 mmol; véase paso (a) mas arriba) en THF (75 mL)
se agregd gota a gota y no rdpidamente bajo enfriamiento con hielo. La

reaccion se agitd a temperatura de la sala durante 4 horas. Lentamente se

295
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productos crudos (ésteres alquilados) que se emplearon en el siguiente paso

sin purificacién posterior.
(i) Metil [1-(isobutilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-il}-acetato

(ii) Metil(4-metil-2-oxo-1-{[(1-fenil- 1 H-pirazol-5-il)metil]-amino}-1,2-
dihidropiridin-3-il)acetato

(iii)  Metil[1-({[2,5-dimetil-1-(4H-1,2,4-triazol-4-il)-1 H-pirrol-3-ilJmetil }
amino)-4-metil-2-oxo-1,2-dihidropiridin-3-ilJacetato

(iv) Metil (1-{[(4-benzoil-1-metil-1H-pirrol-2-il)metil]Jamino}-4-metil-2-
oxo-1,2-dihidropiridin-3-il)acetato

(v) Metil (1-[(2,3-dihidro-1-benzofuran-5-ilmetil)amino]-4-metil-2-oxo-1,2-
dihidropiridin-3-il)acetato

(vi) Metil (1-{[(2,4-dimetil-1,3-tiazol-5-il)metilJamino}-4-metil-2- oxo-1,2-
dihidropiridin-3-il)acetato

(vii) Metil (1-{[(1,5-dimetil-1H-pirazol-4-il)metiljamino}-4-metil-2-oxo-
1,2-dihidropiridin-3-il)acetato

(viii) Metil [4-metil-2-oxo0-1-({[1-(fenilsulfonil)-1H-pirrol-2-il}-metil }
amino)-1,2-dihidropiridin-3-ilJacetato

(ix) Metil (1-[(3,5-dimetilisoxazol-4-ii)metilJamino}-4-metil-2-oxo0-1,2-
dihidropiridin-3-il)acetato

(x) Metil (1-[(4-cloro-2-fenil-1H-imidazol-5-il)metil}Jamino}-4-metil-2-
oxo-1,2-dihidropiridin-3-il)acetato
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(xi) Metil {1-[(2,1,3-benzoxadiazol-5-ilmetil)amino]-4-metil-2-oxo0-1,2-
dihidropiridin-3-il }acetato
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(xii) Metil {4-metil-2-oxo-1-[(pirazin-2-ilmetil)amino]-1,2-dihidro-piridin-
3-il}acetato

(xiii) Metil {l-[(ciclopentilmetil)amino]-4-metil-2-oxo-1,2-dihidro-piridin-
3-il}acetato

(xiv) Metil (4-metil-2-oxo-1-{[(5-piridin-2-il-2-tienil)metil]-amino}-1,2-
dihidropiridin-3-il)acetato

(xv) Metil (1-{[(5-cloro-1,3-dimetil-lH-pirazol-4-il)metillamino } -4-metil-2-
oxo-1,2-dihidropiridin-3-il)acetato

(xvi) Metil (1-{[(6-cloro-1,3-benzodioxol-5-il)metilJamino}-4-metil-2-oxo-
1,2-dihidropiridin-3-il)acetato

(xvii) Metil (4-metil-1-{[(1-metil-1H-imidazol-2-i)metil]amino}-2-oxo-
1,2-dihidropiridin-3-il)acetato

(xviii) Metil {1-[(ciclohexilmetil)amino]-4-metil-2-oxo-1,2-dihidro-piridin-
3-il}acetato

(xix) Metil (4-metil-1-{[(4-metil-3,4-dihidro-2H-1,4-benzoxazin-7-il)metil]
amino}-2-oxo-1,2-dihidropiridin-3-il)acetato

(xx) Metil {1-[(4-cianobencil)amino]-4-metil-2-oxo-1,2-dihidro-piridin-3-
il}acetato

(xxi) Metil {4-metil-2-oxo-1-[(2-fenoxibencil)amino]-1,2-dihidro-piridin-3-
il}acetato
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(xxii) Metil (1-{[(1-etil-3-metil-1H-pirazol-4-il)metil]Jamino}-4-metil-2-
oxo-1,2-dihidropiridin-3-il)acetato

(xxiii) Metil (4-metil-1-{[(4-metil-1 H-imidazol-5-il)metilJamino}-2-oxo-
1,2-dihidropiridin-3-il)acetato

(xxiv) Metil (1-[(5-cloro-~1-metil-3-fenil-1H-pirazol-4-il)metil}-amino}-4-
metil-2-oxo-1,2-dihidropiridin-3-il)acetato

(xxv) Metil (4-metil-1-{[(2-morfolin-4-ilpiridin-3-il)metilJamino}-2-oxo-
1,2-dihidropiridin-3-il)acetato

(xxvi) Metil {1-[(3,3-dimetilbutil)Jamino}-4-metil-2-oxo-1,2-dihidro-
piridin-3-il }acetato

(xxvii) Metil  (1-{[(5-cloro-2-tienil)metil]amino}-4-metil-2-oxo-1,2-
dihidropiridin-3-il)acetato

(xxviii) Metil  {1-[(3-ciano-4-fluorobencil)amino]-4-metil-2-oxo-1,2-
dihidropiridin-3-il}acetato

(xxix) Metil (4-metil-1-{[(5-metil-3-fenilisoxazol-4-il)metil}-amino}-2-
oxo-1,2-dihidropiridin-3-il)acetato

(xxx) Metil (4-metil-2-oxo-1-{[3-(trifluoronietoxi)bencillamino}-1,2-
dihidropiridin-3-il)acetato

{xxxi) Metil { 1-[(5-cloro-2-fluorobencil)amino}-4-metil-2-oxo-1,2-
dihidropiridin-3-il jacetato

209
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(xxxii) Metil (4-metil-1-{[(2-metil-1H-imidazol-5-il)metilJamjho}-2Aoxo-
1,2-dihidropiridin-3-il)acetato

(xxxiii) Metil {1-[(2-fluoro-5-metoxibencil)amino]-4-metil-2-0xo0-1,2-
dihidropiridin-3-il } acetato

(xxxiv) Metil {4-metil-1-[(2-morfolin4-ilbencil)amino]-2-oxo0-1,2-
dihidropiridin-3-il }acetato

(xxxv) Metil (1-{[(1,3dimetil-S-morfolin-4-il- 1 H-pirazol-4-il)-metil]
amino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetato

(xxxvi) Metil {4-metil-2-oxo-1-[(quinolin-8-ilmetil)amino}-1,2-
dihidropiridin-3-il)acetato

(xxxvii) Metil [4-metil-2-oxo-1-({[5<(2-tienil)isoxazol-3-il]metil }-amino)-
1,2-dihidropiridin-3-il]acetato

(xxxviii) Metil {4-metil-2-oxo-1-[(2-fenilpropil)amino]-1,2-dihidro-piridin-
3-il}acetato

(xxxix) Metil {1-[(biciclo[2.2.]1]hept-5-en-2-ilmetil)amino]-4-metil-2-oxo-
1,2-dihidropiridin-3-il }acetato

(xl) Metil [1-({3-[(2-cloro-1,3-tiazol-5-il)metoxi]bencil }amino)-4-metil-2-
oxo-1,2-dihidropiridin-3-il]acetato

(xli) Metil (4-metil-1-{[(3-metil-5-fenilisoxazol-4-il)metil}-amino}-2-oxo-
1,2-dihidropiridin-3-il)acetato

(xlii) Metil (1-{[(1,3-dimetil-5-morfolin-4-il-1H-pirazol-4-il)-  metil]
amino }-4-metil-2-oxo0-1,2-dihidropiridin-3-il)acetato
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'H NMR (500 MHz, CDCl;) & 3.96 (s, 3H), 7.09 (dt, 1H), 755-¢dd, 1H),
7.65 (dd, 1H)

(b) Metil 2-ciano-S-fluorobenzoato

Metil 2-bromo-5-fluorobenzoato (3.0 g, 12.87 mmol; véase paso (a) mds
arriba) se disolvi6 en DMF seco (18 mL). La solucién resultante se
desgasificd entonces lavando con gas N; durante 5 minutos. Se agregd
cianuro de cobre (I) (2.3 g, 25.74 mmol), y la mezcla de reaccién se
desgasific6 nuevamente antes de hacerse refluir durante 90 minutos. Se
agregé NaCN (acuoso, 10%), y la mezcla se extrajo con DCM. La fase
DCM se secd a través de un separador de fase, y el disolvente se retiré in
vacuo. El producto crudo se disolvié en tolueno y se lavé una vez con
agua. La fase orginica se secé sobre MgSQO, y se filtré. El disolvente se
retird in vacuo para producir el compuesto crudo del subtitulo (77%), que se
utilizé en el siguiente paso sin purificacién posterior.

'H NMR (500 MHz, CDCl;) & 4.04 (s, 3H), 7.38 (dt, 1H), 7.82-7.87 (m,
2H)

(c) [2-Aminometil)-5-fluorofenil]metanol
Hidruro de aluminio y litio (1.12 g, 29.5 mmol) se dispersé en THF seco

(10mL) y la mezcla resultante se enfrié con un bafio helado. Metil 2-ciano-
5-fluorobenzoato (1.76 g, 9.85 mmol; véase paso (b) mas arriba) se disolvié
en THF (10+5mL) y se agregé al agente reductor. La mezcla de reaccion se
agit6é durante 10 minutos y, seguidamente, se retir6 el bafio helado. Luego
de 1 hora, la reaccion se extinguid con agua (2mL), NaOH (2M, 4mL) y
luego mas agua (2 mL), tras lo cual la mezcla resultante se agitd durante 10
minutos. La mezcla se diluy6 con éter dietilico (50 mL) y se filtr6. La fase
organica se sec sobre MgSO, y se filtr6. El disolvente se retir6 in vacuo
para producir el compuesto del subtitulo (81%), el cual se usé sin
purificacion posterior.

'H NMR (500 MHz, CDCl,) 5 4.01 (s, 2H), 4.63 (s, 2H), 6.95 (dt, 1H), 7.11
(dd, 1H), 7.23 (dd, 1H)
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(d) terc-Butil [4-fluoro-2-(hidroximetil )bencil]carbamato
[2-(Aminometil)-5-fluorofenillmetanol (1.24 g, 7.99 mmol; véase paso (c)
mas arriba) se disolvid en DCM (20 mL) y se agregd di-terc-
butildicarbonato (1.74 g, 7.99 mmol), disuelto en DCM (5 mL). La mezcla
de reaccion se agito a temperatura de la sala durante 2 horas. La mezcla de
reaccion se diluyd con DCM y se lavd una vez con agua. La fase DCM se
secO a través de un separador de fase, y el disolvente se retiré in vacuo.
terc-Butanol se co-evaporé de tolueno para producir el compuesto del
subtitulo (96%), el cual se uso sin purificacion posterior.

'H NMR (500 MHz, CDCl;) 8 1.45 (s, 9H), 2.83 (br s, 1H), 4.35 (d, 2H),
4,74 (s, 2H), 5.06 (br s, 1H), 6.99 (dt, 1H), 7.11 (dd, 1H), 7.29-7. 31 (m,
1H)

(e) terc-Butil [2-(azidometil)-4-fluorobencil]carbamato
terc-Butil [4-fluoro-2-(hidroximetil)bencil]carbamato (1.96 g, 7.70 mmol;

véase paso (d) mds arriba) se disolvié en THF seco (25 mL), y la solucién
resultante se enfrié con un bafio helado. Se agregaron difenilfosforil azida
(2.75 g, 10.0 mmol) y DBU (1.52 g, 10.0 mmol). La mezcia se agit6 bajo
una atmosfera inerte, y el bafio helado se dej6 calentar a temperatura de la
sala un dia para otro. La mezcla de reaccion se diluyd con agua y se extrajo
dos veces con acetato de etilo. La fase orgénica se lavé con salmuera y se
secO sobre MgSO, y se filtré antes de retirar el disolvente in vacuo. La
purificacion por cromatografia de destello (SiO,, heptano:acetato de etilo
10:1) produjo el compuesto del subtitulo (76%).

'H NMR (500 MHz, CDCl;) 5 1.48 (s, 9H), 4.34 (d, 2H), 4.45 (s, 2H), 4.83
(br s, 1H), 7.04 (dt, 1H), 7.08 (dd, 1H), 7.32-7.39 (m, 1H)

(f) terc-Butil [2- (aminometil)-4-fluorobencil]lcarbamato

TEA (1.76 g, 17. 55 mmol) en metanol (15mL) se agrego a ferc-butil [2-
(azidometil)-4-fluorobencil]carbamato (1.64 g, 5.85 mmol; véase paso ()
més arriba), y la mezcla se lavé con gas N,. Se agrego 1,3-propanoditiol
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(1.90 g, 17.55 mmol) disuelto en metanol (15 mL). La mezcla cion
se agit6 a temperatura de la sala durante 2 dias. El precipitado blanco que
se formé se extrajo por filtracion y se lavé con metanol. El filtrado se
recogid, y el disolvente se retird6 in vacuo. La purificacién por
cromatografia de destello (SiO,, 2.5% metanol en DCM + 1% TEA)
produjo el compuesto del titulo (82%).

'H NMR (500 MHz, CDCI;) 5 1.48 (s, 9H), 3.94 (s, 2H), 4.33 (d, 2H), 5.80
(br s, 1H), 6.94 (dt, 1H), 7.06 (dd, 1H), 7.32 (dd, 1H)

Preparacion 7

terc-Butil [2-(aminometil}-4-metoxibenciljcarbamato

El compuesto del titulo se prepar6 por un método andlogo al descrito en
Preparacion 6, pasos (b) a (f) mas arriba, usando metil 2-bromo-5-
metoxibenzoato en lugar de metil 2-bromo-5-fluorobenzoato en paso (b), y
tiempos de reaccion de 2 horas, 2 horas y 1 hora para pasos (b), (c) y (d),
respectivamente.

'H NMR (500 MHz, CDCl;) 5 1.4 (s, 9H), 3.83 (s, 3H), 4.04 (d, 2H), 4.27
(d, 2H) 5.76 (br s, 1H), 6.83 (dd, 1H), 7.03 (d, 1H), 7.24 (d, 1H)

Preparacién 8

terc-Butil [2-{aminometil}-4-metilbencillcarbamato

El compuesto del titulo se preparé por un método andlogo al descrito en

Preparacién 6 més arriba, usando dcido 2-cloro-5-metilbenzoico en lugar de

&cido 2-bromo-5-fluorobenzoico en paso (a), y las siguientes variaciones a

los procedimientos:

(I) en paso (b), la mezcla se hizo inicialmente refluir durante 18 horas, a
continuacién se agreg una porcion adicional de CuCN (1 equiv.), y la
mezcla de reaccion se hizo refluir aiin mas durante 16 horas;

(II) en paso (e), tolueno:acetato de etilo (15:1) se usé para cromatografia;
y

(I11) en paso (f), no se formé precipitado, y la purificacién se realizo

directamente luego de la concentracion de la mezcla de reaccion.

A
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'H NMR (500MHz, CDCl;) & 1.46 (s, 9H), 2.36 (s, 3H), 3.92 (s, 2H), 4.35
(d, 2H), 5.98 (br s, 1H), 7.08 (d, 1H), 7.13 (s, 1H), 7.24 (d, 1H)

Preparacién 9

terc-Butil [2-(aminometil)-4-(trifluorometil)bencil]carbamato
El compuesto del titulo se preparé por un método anilogo al descrito en

Preparacién 6 mas arriba, usando 4cido 2-cloro-5-(trifluorometil)benzoico

en lugar de dcido 2-bromo-5-fluorobenzoico en paso (a), y las siguientes

variaciones a los procedimientos:

(I) en paso (b), la mezcla de reaccion se hizo refluir durante 3 dias, y la
purificacion se realizd por cromatografia con heptano: acetato de etilo
(15: 1)

(II) en paso (e), el producto crudo no se purificé antes de usarse en paso
sy

(I11) en paso (f), la mezcla de reaccion se agité durante 24 horas.

'H NMR (500 MHz, CD;0D) § 1.48 (s, 9H), 3.98 (s, 2H), 4.36 (s, 2H), 7.50

(d, 1H), 7.56 (d, 1H), 7.72 (s, 1H)

Ejemplos

Ejemplo 1
A menos que se indique lo contrario, los compuestos (i) a (xxxvi) listados a

continuacién se prepararon de los compuestos correspondientes de
Preparacion 2 por el siguiente Método General.

Hidréxido de sodio (29 mg, 0.71 mmol) se agregd a una solucion del éster
especifico (0.24 mmol; ver Preparacion 2 mas arriba) en THF :agua:metanol
(3 mL, 2:2:1), y la mezcla de reaccién se agito a temperatura de la sala
durante 3 horas. La mezcla se acidificé (HCl, 1 M) hasta pH ~ 2 y se
extrajo con acetato de etilo (3x5 mL). Las capas organicas combinadas se
secaron (Na,SO,), se filtraron, y el disolvente se evaporé bajo presion
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reducida.  El residuo (el 4cido carboxilcio) se uso si/nLuriﬁcacién

posterior.

DIPEA (125 pL, 0.71 mmol) y la amina especifica (0.31 mmol; ver Lista 5
mas arriba) se agregaron a el 4cido carboxilico crudo (ver més arriba) en
DMF (4 mL) a 0°C. Luego de 30 minutos, se agregaron EDC (69 mg, 0.36
mmol) y HOBt (49 mg, 0.36 mmol), y la mezcla de reaccion se agité a 0°C
durante 1 hora y luego a temperatura de la sala durante 2 dias. Se retiré
DMF bajo presion reducida. Se agregé NaHCO, (saturado, 2mL), y la capa
acuosa se extrajo con acetato de etilo (3 x S mL). Las capas orgénicas
combinadas se secaron (Na;SOy), se filtraron, y el disolvente se evaporé
bajo presién reducida. La purificacion por cromatografia de destello (SiO,,
5% metanol en acetato de etilo) produjo las amidas listadas en (i) a (xv) a
continuacion en forma de aceites. Los rendimientos de los dos pasos para
estas amidas fueron 68-84%.

(i) Bencil éster de 4cido [amino{(4-{[2(4-metil-2-0x0-1-
fenilmetanesulfonilamino-1,2-dihidropiridin-3-
il)acetilamino]metil } fenil)metilen]carbamico

'H NMR (400 MHz, CD,0D) 5 2.21 (3H, s), 3.35 (2H, s), 4.39 (2H, s), 4.43
(2H, s), 5.18 (2H, 8), 6.17 (1H, d), 7.26-7.55 (13H, m), 7.69 (2H, d)

(i) Bencil éster de icido [amino-(4-{[2-(]1-bencensulfonilamino-4-metil-
2-ox0-1,2-dihidro-piridin-3-il)acetilamino]metil } fenil)metilen]carbamico

'H NMR (400 MHz, CDCl;) 8 2.11 (s, 3H), 3.29 (s, 2H), 4.25 (s, 2H), 5.21
(s, 2H), 6.11 (d, 1H), 6.91-7.70 (m, 18H), 10.05 (br s, 1H)

(iii) Bencil éster de dcido {amino-[4-({2-[1-(4-
metoxibencensulfonilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-
il]acetilamino} metil)fenillmetilen}carbémico
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'H NMR (400MHz, CD,0D) § 2.18 (3H, s), 3.36 (2H, s), 3.7/26.32

(2H, ), 5.18 (2H, s), 6.17 (1H, d), 6.91 (2H, d), 7.26-7.54 (9H, m), 7.61
(2H, d), 7.69 (2H, d)

(iv) Bencil déster de 4cido  {amino-[4-({2-[1-(2-metoxi-4-
metilbencensulfonilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-
ilJacetilamino} metil)fenil] metilene}carbamico

'H NMR (400 MHz, CDCl;) 5 2.19 (s, 3H), 2.33 (s, 3H), 3.38 (s, 2H), 3.92
(s, 3H), 4.32 (s, 2H), 5.19 (s, 2H), 6.20 (d, 1H), 6.73 (d, 1H), 6.97 (s, 1H),
7.30-7.38 (m, 5H), 7.41 (d, 2H), 7.48 (d, 1H), 7.54 (d, 1H), 7.80 (d, 2H)

(v) Bencil éster de écido {amino-[4-({2-[1<(3,4-
diclorobencensulfonilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-
ilJacetilamino} metil)fenilJmetilen}carbamico

'H NMR (400 MHz, CDCl;3) § 2.22 (s, 3H), 3.38 (s, 2H), 4.34 (s, 2H), 5.19
(s, 2H), 6.21 (d, 1H), 7.29-7.36 (m, 5H), 7.41-7.46 (m, 3H), 7.55 (s, 2H),
7.78 (d, 1H), 7.83 (s, 1H)

(vi) Bencil éster de dcido {amino-[4-({2-[13-
metoxibencensulfonilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-
ilJacetilamino} metil)fenil]metilen}carbdmico

'H NMR (400 MHz, CD;0D) § 2.30 (s, 3H), 3.30 (s, 2H), 3.70 (s, 3H), 4.25
(d, 1H), 5.20 (s, 2H), 6.17 (d, 1H), 6.89 (br s, 1H), 7.04 (d, 1H), 7.13-7.37
(m, 7H), 7.43 (d, 2H), 7.48 (d, 1H), 7.71 (d, 2H)

(vii) Bencil éster de acido {amino-[4<{2-[1-(2,5-
dimetilbencensulfonilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-
ilJacetilamino} metil)fenil]metilen}carbdmico

'H NMR (400 MHz, CDCl;) § 2.23 (s, 3H), 2.30 (s, 3H), 2.60 (s, 3H), 3.35
(s, 2H), 4.27 (d, 2H), 5.20 (s, 2H), 6.12 (d, IH), 6.91 (br s, 1H), 7.11-7.49
(m, 11H), 7.77 (d, 2H)
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(viii) Bencil éster de 4cido amino-[4-(2-[4-metil-1-{naftalen-1-
sulfonilamino)-2-oxo-1,2-dihidropiridin-3-
ilJacetilamino}metil)fenil]metilen}carbamico

'H NMR (400 MHz, CDCl5) § 2.19 (s, 3H), 3.15 (s, 2H), 4.11 (s, 2H), 5.17
(s, 2H), 5.99 (d, 1H), 7.00 (d, 4H), 7.26-7.51 (m, 8H), 7.60 (d, 2H), 7.83 (d,
1H), 7.99 (d, 2H), 8.56 (br d, 1H)

(ix) terc-Butil éster de dcido [4-cloro-2-({2-[4-metil-1-(naftalen-1-
sulfonilamino)-2-oxo-1,2-dihidropiridin-3-
illacetilamino}metil)bencil]jcarbamico

El éster especifico (0.47 mmol) se hidrolizé6 como se describe en el Método
General C més arriba, excepto que el volumen de disolvente fue de 5 mL y
el tiempo de reaccion fue de 5.5 horas. El acido carboxilico crudo
resultante (0.06 mmol) se disolvié en DCM (1 mL), y se agregaron TEA (2
eq.) y la amina especifica (1 equiv.; ver Lista 5 més arriba). La mezcla se
enfri6 a 0°C, y se agregé PyBOP (1 equiv.). La mezcla de reaccién se agitd
aa 0°C durante 30 minutos y seguidamente se dejé calentar a temperatura de
la sala y se agité ain mds de un dia para otro. Se agregaron porciones
adicionales de TEA (2 equiv.), amina (0.4 equiv) y PyBOP (0.3 equiv.), y la
reacciéon se agité durante 4 horas. El disolvente se retird bajo presion
reducida, y el residuo se purificé por cromatografia (8i0,, 5% metanol en
DCM) para proporcionar el producto (89%).

'H NMR (500 MHz, CDCl;) 5 1.49 (s, 9H), 2.29 (s, 3H), 3.12 (s, 2H), 4.14
(br s, 2H), 4.21 (br s, 2H), 6.14 (d, 1H), 6.74 (t, 1H), 7.21 (bs, 2H), 7.45 (t,
1H), 7.56-7.64 (m, 2H), 7.88-7.93 (m, 1H), 8.08 (d, 1H), 8.11 (d, 1H), 8.62

(brs, 1H)

(x) Bencil éster de dcido [amino-(4-{[2-(4-metil-2-oxo-1-fenetilamino-1,2-
dihidropiridin-3-il)acetilamino]metil } fenil)metilen]carbamico

'H NMR (400 MHz, CD;0D) 5 2.32 (s, 3H), 2.81 (t, 2H, J = 7.4Hz), 3.20
(9, 2H, J = 7.5Hz), 3.58 (s, 2H), 4.37 (d, 2H, J = 6.0Hz), 5.20 (s, 2H), 6.09-
6.13 (m, 2H), 7.03-7.78, (m, 15H), 9.50 (br s, 1H)

L3
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(xi) Bencil éster de écido {amino-[4-(2-[4-metil-2-0x0-1-(2-0-
toliletilamino)-1,2-dihidro-piridin-3-
il]acetilamino}metil)feniljmetilen}carbémico

'H NMR (400 MHz, CDCl,) 3 2.24 (s, 3H), 2.32 (s, 3H), 2.79 (t, 2H), 3.14
(g, 2H), 3.58 (s, 2H), 4.35 (d, 2H), 5.20 (s, 2H), 6.12 (d, 1H), 7.06-7.13 (m,
4H), 7.15 (d, 2H), 7.28-7.37 (m, 4H), 7.43 (d, 2H), 7.66 (d, 3H)

(xii) Bencil éster de dcido (amino-{4-[(2-{1-[2«(2,5-dimetilfenil)etilamino]-
4-metil-2-oxo-1,2-dihidropiridin-3-il } acetilamino)metil]fenil } metilen)
carbamico

'H NMR (400 MHz, CDCl,) & 2.20 (s, 3H), 2.25 (s, 3H), 2.31 (s, 3H), 2.76
(t, 2H), 3.14 (q, 2H), 3.58 (s, 2H), 4.35 (d, 2H), 5.19 (s, 2H), 6.11 (d, 1H),
6.18 (s, 1H), 6.91 (d, 2H), 7.00 (d, 1H), 7.14 (d, 2H), 7.26-7.36 (m, SH),
7.43 (d, 2H), 7.67 (d, 3H), 9.27 (br s, 1H)

(xiii) terc-Butil éster de  dcido  {5-[(2-{1-[2-(5-fluoro-2-
metilfenil)etilamino]-4-metil-2-oxo-1,2-dihidropiridin-3-

il }acetilamino)metil]piridin-2-il } carbamico

'H NMR (400 MHz, CDCl;) 8 1.52 (s, 9H), 2.19 (s, 3H), 2.34 (s, 3H), 2.75
(t, 2H), 3.12-3.14 (m, 2H), 3.56 (s, 2H), 4.28 (d, 1H), 6.12 (d, 2H), 6.79 (s,
1H), 6.83 (d, 1H), 7.05 (d, 1H), 7.33 (d, 1H), 7.46-7.48 (m, 1H), 7.55 (s,
1H), 7.83 (d, 1H), 8.1 (d, 1H), 8.76 (s, 1H)

(xiv) terc-Butil éster de édcido {5-[(2-{4-metil-2-oxo-1-[2-(2-
trifluorometilfenil)etilamino]-1,2-dihidropiridin-3-

il }acetilamino)metil]piridin-2-il }carbdmico

'H NMR (400 MHz, CDCl;) 8 1.52 (s, 9H), 2.35 (s, 3H), 2.86-2.89 (m, 2H),
3.22-3.26 (m, 2H), 3.56 (s, 2H), 4.31 (d, 2H), 6.12 (d, 2H), 7.31 (d, 2H),
7.39-7.42 (m, 2H), 7.48-7.50 (m, 2H), 7.52-7.54 (m, 2H), 7.88 (d, 1H), 8.09
(s, 1H), 8.26 (s, 1H) '
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(xv) 2-{1-[2-(5-Cloro-2-fluorofenil)etilamino}-4-metil-2-oxo-1,2-
dihidropiridin-3-il}-N-(3-fluoro4-metilpiridin-2-ilmetil Jacetamida
'H NMR (400 MHz, CDC;) § 2.21 (s, 3H), 2.32 (s, 3H), 2.81 (t, 2H), 3.25
(t, 2H), 3.65 (s, 2H), 4.55 (s, 2H), 6.08 (d, 1H), 6.17 (br s, 1H), 6.93, 6.99
(m, 2H), 7.14-7.18 (m, 2H), 7.31 (d, 1H), 7.82 (br s, 1H), 8.1 (br s, 1H)

(xvi) terc-Butil {2-[({[1<(bencilamino)<4-metil-2-0x0-1,2-dihidro-piridin-3-
ilJacetil }amino)metil]-4-clorobencil } carbamato

El éster correspondiente de Preparacion 2 se hidrolizé6 con hidréxido de
sodio como se describe en el anterior Método General. El acoplamiento de
la amida se realizd entonces como se describe con respecto a Ejemplo 1(ix)
mas arriba, excepto sin la adicion extra de reactivos. El residuo crudo se
purific6 por cromatografia de destello y HPLC preparativa para
proporcionar el producto deseado.

'H NMR (500 MHz, CDCl;) & 1.46 (s, 9H), 2.36 (s, 3H), 3.61 (s, 2H), 4.08
(d, 2H), 4.27-4.32 (m, 2H), 4.39 (d, 2H), 5.34 (br s, 1H), 6.03 (d, 1H), 6.38
(br s, 1H), 7.13-7.20 (m, 3H), 7.24-7.37 (m, 6H), 7.61 (br s, 1H)

MS m/z 525.2 (M+H)"

(xvii) Di-terc-butil ((E)-{[2-({[1-(bencilamino)-4-metil-2-0x0-1,2-
dihidropiridin-3-il]acetil }amino)etoxilamino}metililiden)-biscarbamato

El compuesto se prepar6 de acuerdo con el método descrito con respecto a
Ejemplo 1(xvi) més arriba, excepto que no se necesitd HPLC preparativa
para proporcionar el producto deseado en forma suficientemente pura.

'H NMR (500 MHz, CDCl;3) § 1.50 (s, 18H), 2. 32 (s, 3H), 3.53 (q, 2H),
3.61 (s, 2H) 4.10 (t, 2H), 4.12 (d, 2H), 5.99 (d, 1H), 6.43 (t, 1H), 7.15 (d,
1H), 7.29-7.38 (m, 5H), 7.67-7.72 (m, 1H), 8.02 (s, 1H), 9.09 (s, 1H) MS
m/z 573.6 (M+H)"

(xviii) terc-Butil {5-[([1(bencilamino)-4-metil-2-oxo-1,2-dihidro-piridin-3-
il]acetil }amino)metil}-6-metilpiridin-2-il }carbamato

>
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El éster correspondiente de Preparacion 2 se hidrolizé como se ibe en
el anterior Método General, excepto que la mezcla de reaccion se agité de
un dia para otro. El acoplamiento de la amida se realiz6 como se describe
con respecto a Ejemplo 1(ix) més arriba, pero sin la adicién extra de
reactivos y con el uso de TBME: metanol (97:3) como eluyente para la
cromatografia.

'H NMR(500 MHz, CDCl;) & 1.49 (s, 9H), 2.33 (s, 3H), 2.35 (s, 3H), 3.59
(s, 2H), 4.01 (d, 2H), 4.31 (d, 2H), 6.01 (d, 1H), 6.27 (t, 1H), 7.07 (br s,
1H), 7.16 (d, 1H), 7.27-7.35 (m, 4H), 7.40 (d, 1H), 7.44 (t, 1H), 7.63 (d,
1H)

(xix) terc-Butil (4-cloro-2-{[({4-metil-2-0x0-1-[(2-feniletil)amino]- 1,2-
dihidropiridin-3-il }acetil)amino]metil } bencil)carbamato

El éster correspondiente de Preparacién 2 se hidrolizo como se describe en
el anterior Método General, excepto que la mezcla de reaccion se agité de
un dia para otro. A continuacién se llevo a cabo la reaccién de
acoplamiento de la amida como se describe con respecto a Ejemplo 1(ix)
maés arriba, excepto que la amina (0.1 equiv.) fue el Gnico reactivo agregado
en el paso de adicién extra, y la mezcla de reaccion se agité durante 4 horas.
El producto crudo se purificé por HPLC preparativa.

'H NMR (500 MHz, CDCl;) 8§ 1.46 (s, 9H), 2.36 (s, 3H), 2.85 (t, 2H), 3.24
(g, 2H), 3.59 (s, 2H), 4.20-4.30 (m, 2H), 4.37 (d, 2H), 5.28 (br s, 1H), 6.12-
6.20 (m, 2H), 7.10 (s, 1H), 7.14 (d, 1H), 7.19-7.26 (m, 4H), 7.28-7.33 (m,
2H), 7.36 (d, 1H), 7.60 (br s, 1H)

MS m/z 539 (M+H)"

(xx) terc-Butil (6-metil-5-{[({4—metil-2—oxo-l-[(2-feniletil)amino]-1,2-
dihidropiridin-3-il }acetil)amino]}metil } piridin-2-il)carbamato

El éster correspondiente de Preparacion 2 se hidrolizé como se describe en
el Método General més arriba, excepto que la mezcla de reaccion se agitd
de un dia para otro. A continuacién se llevé a cabo la reaccion de
acoplamiento de la amida como se describe con respecto a Ejemplo 1(ix)
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mas arriba, excepto que la amina (0.1 equiv) fue el unico reactivo agregado
en el paso de adicion extra, y la mezcla de reaccion se agité durante 3 horas.
El producto crudo se purifico por HPLC preparativa.
'H NMR (500 MHz, CDCl;) & 1.52 (s, 9H), 2.34 (s, 3H), 2.36 (s, 3H), 2.84
(t, 2H), 3.21 (g, 2H), 3.58 (s, 2H), 4.30 (d, 2H), 6.10 (t, 1H), 6.13 (d, 1H),
7.14 (s, 1H), 7.19-7.26 (m, 3H), 7.29-7.40 (m, 4H), 7.44 (t, 1H), 7.63 (d,
1H)

MS m/z 507(M+H)"

(xxi) terc-Butil (4-cloro-2-{[({1-[(3-metoxibencil)amino]-4-metil-2-oxo-
1,2-dihidropiridin-3-il }acetil)Jamino]metil } bencil)carbamato

El compuesto correspondiente de Preparacién 2 se hidrolizd como se
describe en el anterior Método General. A continuacion se llevé a cabo la
reaccion de acoplamiento de la amida como se describe con respecto a
Ejemplo 1(ix) mas arriba, excepto que se emplearon 1.3 equivalentes de la
amina especifica y no se agregaron reactivos extra.

'H NMR (500 MHz, CDCl3) § 1.44 (s, 9H), 2.33, (s, 3H), 3.60 (s, 2H), 3.80
(s, 3H), 4.05 (d, 2H), 4.28 (d, 2H), 4.38 (d, 2H), 5.40 (br s, 1H), 6.03 (d,
1H), 6.39 (br s, 1H), 6.84-6.88 (m, 3H), 7.26-7.24 (m, 5H), 7.61 (br s, 1H)
MS m/z 557 (M+H)"

(xxii)  terc-Butil  (5-[({1-[(3-metoxibencil)amino]-4-metil-2-oxo-1,2-
dihidropiridin-3-il}acetil)Jamino]metil}-6-metilpiridin-2-il)carbamato =~ El
correspondiente éster de Preparacién 2 se hidrolizé6 como se describe en el
anterior Método General. A continuacién se llev6 a cabo la reaccion de
acoplamiento de la amida como se describe en el anterior Método General,
excepto que se usé TEA en lugar de DIPEA y HOAt en lugar de HOBt.

'H NMR (500 MHz, CDCly) 3 1.50(s, 9H), 2.33, (s, 3H), 2.34 (s, 3H), 3.40
(s, 2H), 3.80 (s, 3H), 4.00 (d, 2H), 4.30 (d, 2H), 6.02 (d, 1H), 6.36 (t, 1H),
6.83-6.87 (m, 3H), 7.20 (d, 1H), 7.23 (t, 1H), 7.38 (d, 1H), 7.40 (s, 1H),
7.48 (t, 1H), 7.63 (d, 1H)

MS m/z 522 (M+H)"
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(xxiii)  terc-Butil  (4-cloro-2-{[({4-metil-2-oxo-1-[(piridin-3-ilmetil)-
amino]-1,2-dihidropiridin-3-il }acetil)Jamino]metil } bencil)carbamato

El correspondiente éster de Preparacién 2 se hidrolizé con hidréxido de litio
(1 M acuoso, 1.5 equiv.) en THF:MeOH (1:1) y el carboxilato crudo se
acoplé a la amina especifica (ver Lista 5 mas arriba) de acuerdo con el
procedimiento descrito en el anterior Método General, excepto que se usd
TEA en lugar de DIPEA y HOAt en lugar de HOBt.

'H NMR (500 MHz, CDCl,) & 8.56 (d, 1H), 8.53 (s, 1H), 7.64 (d, 1H), 7.52
(s, 1H), 7.24-7.31(m, 2H), 7.12-7.21(m, 3H), 6.35 (br s, 1H), 6.04 (d, 1H),
5.35 (br s, 1H), 4.40 (d, 2H), 4.29 (d, 2H), 4.12 (d, 2H), 3.59 (d, 2H), 2.34
(s, 3H), 1.44 (s, 9H)

MS m/ 528(M+H)"

(xxiv) terc-Butil (6-metil-5-{[({4-metil-2-oxo-1-[(piridin-3-ilmetil)amino]-
1,2-dihidropiridin-3-il }acetil)amino]metil } piridin-2-il)carbamato Preparado
de acuerdo con el procedimiento descrito con respecto a Ejemplo 1({xxiii)
mas arriba.

'H NMR (500 MHz, CDCl;) § 8.52-8.60 (m, 2H), 7.58-7.68 (m, 2H), 7.34-
7.44 (m, 2H), 7.25-7.30 (m, 1H), 7.16 (d, 1H), 6.26-6.34 (m, 1H), 6.04 (d,
1H), 4.32 (d, 2H), 4.05 (d, 2H), 3.59 (s, 2H), 2.36 (s, 6H), 1.50 (s, 9H)

MS m/z 493(M+H)"

(xxv) terc-Butil [5-({[(1-{[(2-metoxipiridin-3-i])metil]Jamino}-4-metil-2-
oxo-1,2-dihidropiridin-3-il)acetilJamino } metil}-6-metil-piridin-2-
ilJcarbamato

Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1(xxiii) més arriba.

'H NMR (500 MHz, CDCl, ) § 8.11 (dd, 1H), 7.63 (d, 1H), 7.36-7.45 (m,
3H), 7.24 (d, 1H), 7.19 (bs, 1H), 6.81 (dd, 1H), 6.57 (t, 1H), 6. 08 (d, 1H),
4.29 (d, 2H), 4.06 (d, 2H), 3.94 (s, 3H), 3.57 (s, 2H), 2.34-2.37 (m, 6H),
1.50 (s, 9H)
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(xxvi) terc-Butil [4-cloro-2-({[(1-{[(2-metoxipiridin-3-il)metil]Jamino}-4-
metil-2-oxo-1,2-dihidropiridin-3-il)acetilJamino} metil) bencil]carbamato
Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1(xxiii) mas arriba.

'H NMR (500 MHz, CDCl;) 3 8.10 (dd, 1H), 7.57 (bs, 1H), 7.38 (d, 1H),
7.10-7. 26 (m, 4H), 6.80 (dd, 1H), 6.63 (bs, 1H), 6.08 (d, 1H), 5.38 (bs,
1H), 4.36 (d, 2H), 4.28 (bd, 2H), 4.10 (d, 2H), 3.93 (s, 3H), 3.57 (s, 2H),
2.34 (s, 3H), 1.44 (s, 9H)

(xxvii) 2-(1-{[(2-Metoxipiridin-3-il)metil]Jamino } 4-metil-2-oxo-1,2-
dihidropiridin-3-il)-N-[2-(1H-tetrazol-1-il)bencil]acetamida

Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1(xxiii) mds arriba. El compuesto crudo se purifico entonces por HPLC
preparativa.

'H NMR (500 MHz, CD;0D) & 9.54 (s, 1H), 8.04 (dd, 1H), 7.60-7.67(m,
2H), 7.51-7.57 (m, 2H), 7.47 (d, 1H), 7.41 (d, 1H), 6.87 (dd, 1H), 6.19 (d,
1H), 4.23 (s, 2H), 4.16 (s, 2H), 3.90 (s, 3H), 3.49 (s, 2H), 2.21 (s, 3H)

MS m/z 461 (M+H)"

(xxviii)  terc-Butil  {5-[({[1-(bencilamino)-4-metil-2-o0xo-1,2-dihidro-
piridin-3-ilJacetil }amino)metil]-4,6-dimetilpiridin-2-il }carbamato
Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
J(xxii) mas arriba.

'H NMR (500 MHz, CDCl;) 5 1.48 (s, 9H), 2.29 (s, 3H), 2.33 (s, 3H), 2.40
(s, 3H), 3.54 (s, 2H), 3.94 (d, 2H), 4.34 (d, 2H), 5.99 (d, 1H), 6.19 (t, 1H),
7.04 (br s, 1H), 7.14 (d, 1H), 7.23-7.28 (m, 3H), 7.29-7.35 (m, 3H), 7.56 (s,
1H)

MS m/z 506 (M+H)"
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(xxix) 2-[1«(Bencilamino)-4-metil-2-oxo-1 ,2-dihidmpiridin‘ﬁg-[2-(l H-
tetrazol-1-il)bencil]Jacetamida

Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1(xxii) més arriba.

'H NMR (500 MHz, CDCl;) 8 2.27 (s, 3H), 3.53 (s, 2H), 4.10 (d, 2H), 4.20
(d, 2H), 6.01 (d, 1H), 6.36 (t, 1H), 7.19 (d, 1H), 7.27-7.35 (m, 6H), 7.43 (m,
1H), 7.50-7.63 (m, 3H), 8.96 (s, 1H)

MS m/z 430 (M+H)"

(xxx) N-[(6-Amino-2,5-dimetilpiridin-3-il)metil]-2-{ 1-[(3-metoxi-
bencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida

El correspondiente éster de Preparacion 2 se hidrolizé como se describe en
el anterior Método General. A continuacién se llevo a cabo la reaccion de
acoplamiento de la amida como se describe en el anterior Método General,
excepto que se usaron 1.5 equivalentes de la amina especifica (ver Lista 5
més arriba) y que TEA se emple6 en lugar de DIPEA y HOAt en lugar de
HOBt.

'H NMR (500 MHz, CD;0D) § 2.07 (s, 3H), 2.24 (s, 3H), 2.31 (s, 3H), 3.60
(s, 2H), 3.78 (s, 3H), 4.07 (s, 2H), 4.24 (d, 2H), 6.15 (d, 1H), 6.83-6.91 (m,
3H), 7.22 (t, 2H), 7.34 (d, 1H)

MS m/z 436 (M+H)"

(xxxi) terc-Butil (4-metoxi-2-{[({4-metil-2-0xo-1-[(piridin-3-il-
metil)amino]-1,2-dihidropiridin-3-il }acetil)Jamino]metil } bencil}-carbamato
Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1(xxiii) mas arriba.

'H NMR (500 MHz, CDCl5) 8 1.45 (s, 9H), 2.34 (s, 3H), 3.59 (s, 2H), 3.71
(s, 3H), 4.02 (d, 2H), 4.24-4.29 (m, 2H), 4.40 (d, 2H), 5.29 (br s, 1H), 6.01
(d, 1H), 6.32 (br s, 1H), 6.73 (d, 1H), 6.77 (br s, I1H), 7.12 (d, 1H), 7.23 (d,
1H), 7.45 (br s, 1H), 7.63 (d, 1H), 8.52 (s, 1H), 8.56 (d, 1H)

MS m/z 523 (M+H)"
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(xxxii) terc-Butil [2-{[({4-metil-2-0ox0-1-[(piridin-3-ilmeti¥amino]-1,2-
dihidropiridin-3-il }acetil)amino]metil } 4-(trifluorometil)bencil}- carbamato
Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1(xxiii) mas arriba.

'H NMR (500 MHz, CDCl,) & 1.45 (s,9H), 2.34 (s, 3H), 3.60 (s, 2H), 4.11
(d, 2H), 4.23-4.40 (m, 2H), 4.46 (d, 2H), 5.41 (t, 1H), 6.04 (d, 1H), 6.34 (br
s, 1H), 7.17 (d, 1H), 7.24-7.30 (m, 1H), 7.38 (br s, 1H), 7.42-7.50 (m, 2H),
7.59 (br s, 1H), 7.64 (d, 1H), 8.52 (s, 1H), 8.56 (d, 1H)

MS m/z 560 (M+H)"

(xxxiii) 2-{4-Metil-2-oxo-1-[(piridin-3-ilmetil)amino]-1,2-dihidro-piridin-
3-il}-N-[(1-tritil-1 H-benzimidazol-6-1])metilJacetamida

Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1(xxiii) mas arriba.

'H NMR (500 MHz, CDCl,) 5 2.31 (s, 3H), 3.49 (s, 2H), 4.09 (d, 2H), 4.16
(d, 2H), 6.02 (d, 1H), 6.25 (t, 1H), 6.34 (s, 1H), 6.99 (t, 1H), 7.04 (d, 1H),
7.12-7.20 (m, 7H), 7.26-7.36 (m, 10H), 7.62 (d, 1H), 7.70 (d, 1H), 7.90 (s,
1H), 8.54 (s, 1H), 8.57 (d, 1H)

MS m/z 645 (M+H)"

(xxxiv) terc-Butil (6-{[({4-metil-2-oxo-1-[(piridin-3-ilmetil)Jamino]-1,2-
dihidropiridin-3-il}acetil)Jamino]metil } piridin-3-il)carbamato

Preparado de acuerdo con el procedimiento descrito con respecto a Ejemplo
1 (xxiii) mds arriba.

'H NMR (500 MHz, CDCl,) § 8.53 (m, 2H), 8.34 (d, 1H), 7.85 (d, 1H),
7.58-7.68 (m, 2H), 7.25 (m, 1H), 7.07-7.15 (m, 2H), 6.82 (s, 1H), 6.29 (t,
1H), 5.98 (d, 1H), 4.45 (d, 2H), 4.11 (d, 2H), 3.63 (s, 2H), 2.30 (s, 3H), 1.48
(s, 9H)

(xxxv) terc-Butil(4-cloro-2-{[({1-{(2,2-difluoro-2-piridin-2-iletil}-amino]-
4-metil-2-oxo-1,2-dihidropiridin-3-il }acetil)amino]metil }-
bencil)carbamato
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Preparado de acuerdo con el procedimiento descrito con res a Ejemplo
1(xxiii) més arriba.

'H NMR (500 MHz, CDCl;) & 8.64 (d, 1H), 7.84 (t, 1H), 7.70 (d, 1H), 7.52
(bs, 1H), 7.40 (t, 1H), 7.31 (d, 1H), 7.22 (d, 1H), 7.10-7.17 (m, 2H), 6.37
(bs, 1H), 6.08 (d, 1H), 5.36 (bs, 1H), 4.36 (d, 2H), 4.25 (s, 2H), 3.87 (dt,
2H), 3.55 (s, 2H), 2.34 (s, 3H), 1.44 (s, SH)

(xxxvi) terc-Butil [4-cloro-2-({[(1-{[2,2-difluoro-2-(1-oxidopiridin-2-il)-
etillJamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetilJamino}-
metil)bencil]carbamato

A una solucién de terc-butil (4-cloro-2-{[({1-[(2,2-difluoro-2-piridin-2-
iletil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetil)amino]-

metil }bencil)carbamato (0.20 mmol; ver Ejemplo 1(xxxv) més arriba) en
DCE (1 mL) se agregé mCPBA (0.29 mmol), y la solucién resultante se
agité a temperatura de la sala durante 3 dias. Seguidamente, se agregaron
mCPBA (0.29 mmol) y 4,4'-tiobis (2-terc-butil-S-metilfenol) (0.03 mmol),
junto con DCE (ImL), y la mezcla resultante se calentd a 55°C durante 4
horas. La mezcla de reaccién se diluyé con DCM y se lavé con NaHCO,
(acuoso) y Na;SO; (acuoso). La capa acuosa se extrajo con DCM, y las
capas orgdnicas combinadas se secaron a través de un separador de fase y se
concentraron. El compuesto del titulo se purificé entonces por HPLC
preparativa.

'HNMR (500 MHz, CDCl;) & 8.12 (br s, 1H), 7.71 (m, 1H), 7.45 (br s, 1H),
7.37 (m, 1H), 7.20-7.26 (m, 2H), 7.13-7.19 (m, 2H), 6.33 (bs, 1H), 6.02 (d,
1H), 5.36 (br s, 1H), 4.39 (d, 2H), 4.20-4.31 (m, 4H), 3.56 (s, 2H), 2.32 (s,
3H), 1.45 (s, 9H)

Ejemplo 2
A menos que se indique lo contrario, los compuestos (i) a (xi) listados a

continuacion se prepararon de los compuestos correspondientes de Ejemplo
1 por el Método General A descrito més adelante.
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Compuestos (Xiii) y (xiv) a continuaciébn se prepararon de los
correspondientes compuestos de Ejemplo 1 por el Método General B
descrito mds adelante.

A menos que se indique lo contrario, compuestos (xv) a (xliii) se prepararon
de los correspondientes compuestos de Ejemplo 1 por el Método General C
descrito més adelante.

Método General A

Paladio en carb6n (10%, S mg) y HCI (concentrado, 2-3 gotas) se agregaron
a una solucién del compuesto especifico protegido con benciloxicarbonilo
(0.06- 0.007 mmol; ver Ejemplo 1 mis arriba) en metanol (2 mL). La
suspension se hidrogené bajo presién atmosférica a temperatura de la sala
durante 30 minutos. La suspension se filtro a través de Celita®, se lavé con
metanol (3 x 5 mL), y el disolvente se retiré bajo presion reducida.

El residuo se disolvidé en un volumen minimo de metanol, y el producto
desprotegido se precipit6 de acetato de etilo. Los rendimientos fueron casi

cuantitativos.

Método General B

Gas de HCI se hizo burbujerar a través de una solucion del compuesto
especifico Boc- protegido (0.06 mmol; ver Ejemplo 1 mds arriba) en
metanol (2 mL) durante 5 minutos. La solucién se agit6 a temperatura de la
sala durante 30 minutos, y el disolvente se retiré bajo presién reducida para
proporcionar los productos como solidos. Los rendimientos fueron casi

cuantitativos.

Método General C

El compuesto especifico Boc- protegido (0.04 mmol; ver Ejemplo 1 més
arriba) se disolvi6 en acetato de etilo saturado con HCI (2 mL) y se agito a
temperatura de la sala durante 30 minutos. El disolvente y el exceso de
reactivos se evaporaron bajo presién reducida para proporcionar el producto
deseado.
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(i) N<(4-Carbamimidoilbencil)-2-(4-metil-2-oxo-1 -fenilmetane-
sulfonilamino-1,2-dihidropiridin-3-il)acetamida

El compuesto se purifico adicionalmente por HPLC preparativa para
proporcionar el producto final.

'H NMR (400 MHz, CD;0D) 3 2.26 (s, 3H), 3.66 (s, 2H), 4.46 (s, 4H), 6.23
(d, 1H), 7.26-7.67 (m, 10H), 8.71 (br s, 1H), 9.13 (br s, 1H)

MS m/z 468.1 (M+H)"

(ii) 2-(1-Bencensulfonilamino-4-metil-2-oxo-1,2-dihidropiridin-3-il)-N-(4-
carbamimidoilbencil)acetamida

'H NMR (400 MHz, CD;OD) 5 2.18 (s, 3H), 3.39 (s, 2H), 4.35 (s, 2H), 6.17
(d, 1H), 7.26-7.66 (m, 9H), 8.70 (br s, 1H), 9.18 (br s, 1H)

MS m/z 454.4 (M+H)"

(iii)  N-(4-Carbamimidoilbencil)-2-[1-(4-metoxibencensulfonilamino)-4-
metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida

'H NMR (400 MHz, CD;0D) 5 2.21 (s, 3H), 3.31 (s, 2H), 3.72 (s, 3H), 4.32
(s, 2H), 6.17 (d, 1H), 6.85 (d, 2H), 7.26-7.51 (m, 3H), 7.61 (d, 2H), 7.81 (d,
2H), 8.69 (br s, 1H), 9.11 (br s, 1H)

MS m/z 484.4 (M+H)"

(iv) N-(4-Carbamimidoilbencil)-2-[ 1-(2-metoxi-4-metilbencensulfonil-
amino)-4-metil-2-oxo-1,2-dihidropiridin-3-il] acetamida

'H NMR (400 MHz, CD;0D) 8 2.21 (s, 3H), 2.37 (s, 3H), 3.41 (s, 2H), 3.95
(s, 3H), 4.38 (s, 2H), 6.22 (d, 1H), 6.76 (d, 1H), 7.00 (s, 1H), 7.46-7.53 (m,
4H), 7.74 (d, 1H), 8.75 (br s, 2H), 9.25 (br s, 2H)

MS m/z 498.4 (M+H)"

(v) N-(4-Carbamimidoilbencil)-2-[1-(3,4-diclorobencensulfonilamino)-4-
metil-2-oxo0-1,2-dihidropiridin-3-ilJacetamida
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El compuesto se purificoé adicionalmente por HPLC prefar]aéva

proporcionar el producto final.

'H NMR (400 MHz, CD;0D) § 2.26 (s, 3H), 3.41 (s, 2H), 4.43 (s, 2H), 6.23

(d, 1H), 7.37-7.93 (m, 9H), 8.73 (s, 1H), 9.27 (s, 1H)

MS m/z 522.0 (M+H)"

(vi) N-(4-Carbamimidoilbencil)-2-[ 1-(3-metoxibencensulfonilamino)-4-
metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida

'H NMR (400 MHz, CD;0D) & 2.22 (s, 3H), 3.39 (s, 2H), 3.78 (s, 2H), 4.39
(s, 2H), 6.26 (d, 1H), 7.15 (d, 1H), 7.23 (d, 2H), 7.36 (t, 1H), 7.47 (t, 3H),
7.74 (d, 2H), 8.11 (br s, 1H), 8.76 (br s, 1H)

MS m/z 482.0 (M+H)"

(vii) N{{4-Carbamimidoilbencil)-2-[1-(2,5-dimetilbencensulfonil-amino)-4-
metil-2-oxo-1,2-dihidropiridin-3-il]Jacetamida

'H NMR (400 MHz, CD;0D) 5 2.20 (s, 3H), 2.24 (s, 3H), 2.61 (s, 3H), 3.38
(s, 2H), 4.39 (s, 2H), 6.18 (d, 1H), 7.22 (d, 1H), 7.32 (t, 2H), 7.47 (d, 3H),
7.74 (d, 1H), 8.72 (br s, 1H), 9.22 (br s, 1H)

MS m/z 482.1 (M+H)"

(viii) N-(4-Carbamimidoilbencil)-2-[4-metil-1-(naftalen-1-sulfonil-amino)-
2-ox0-1,2-dihidropiridin-3-il]acetamida

'H NMR (400 MHz,CD;0D) 5 2.17 (s, 3H), 3.18 (s, 2H), 4.32 (s, 2H), 6.16
(d, 1H), 7.25 (d, 1H), 7.40 (d, 2H), 7.50 (t, 1H), 7.59-7.61 (m, 2H), 7.70 (d,
2H), 7.97-8.01 (m, 1H), 8.07 (d, 1H), 8.17 (d, 1H), 8.57-8.61 (m, 1H), 8.71
(brs, 1H), 9.18 (br s, 1H)

MS m/z 504.1 (M+H)"

(ix) N-(4-Carbamimidoilbencil)-2-(4-metil-2-oxo-1-fenetilamino-1,2-
dihidropiridin-3-il)acetamida
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'H NMR (400 MHz, CD;0D) 5 2.28 (s, 3H), 2.87 (t, 2H, J = 6.9Az),\3.30-

3.34 (m, 2H), 3.68 (s, 2H), 4.48 (s, 2H), 6.38 (d, 1H), 7.19-7.29 (m, 5H),

7.52 (d, 2H), 7.68 (d, 1H), 7.72 (d, 2H), 8.78 (br s, 1H), 9.24 (br s, 1H)

MS m/z 418.4 (M+H)"

(x) N-(4-Carbamimidoilbencil)-2-[4-metil-2-0x0-1-(2-o-toliletilamino)-1,2-
dihidropiridin-3-ilJacetamida

'H NMR (400 MHz, CDyOD) & 1.30 (s, 2H), 2.27 (s, 2H), 2.81 (br s, 2H),
3.15 (br s, 2H), 3.63 (s, 3H), 4.46 (s, 3H), 6.30 (br s, 1H), 6.97-7.16 (m,
5H), 7.46-7.56 (m, 3H), 7.61 (br s, 1H), 7.68 (d, 2H), 8.71 (br s, 1H), 9.21
(brs, 1H)

MS m/z 432.4 (M+H)"

(xi) N-(4-Carbamimidoilbencil)-2-{ 1-[2-(2,5-dimetilfenil) etilamino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetamida

'H NMR (400 MHz, CD;0D) & 2.20 (s, 3H), 2.23 (s, 3H), 2.25 (s, 3H), 2.78
(t, 2H), 3.18 (t, 2H), 3.64 (s, 2H), 4.44 (s, 2H), 6.27 (d, 1H), 6.89 (d, 1H),
6.94-6.99 (m, 1H), 7.44 (d, 2H), 7.58 (d, 2H), 7.66 (d, 2H)

MS m/z 446.5 (M+H)"

(xii) N<(2-Aminometil-5-clorobencil)-2-[4-metil-1-(naftalen-1-
sulfonilamino)-2-oxo-1,2-dihidropiridin-3-il]Jacetamida

La mida especifica Boc-protegida (0.05Smmol; ver Ejemplo 1 mds arriba) se
disolvié en HCl/dioxano (2 mL, 4 M) y se agité a temperatura de la sala
durante 2 horas. EIl disolvente se evaporé bajo presion reducida, y el
residuo se purificdé por cromatografia (8i0O;, 10% metanol en DCM +
1% TEA). El compuesto se disolvié en DCM y se lavd con agua (2x), se
secO a través de un separador de fase, y el disolvente se evaporé bajo
presién reducida para proporcionar el producto.

'H NMR (500 MHz, CD;0D) & 2.15 (s, 3H), 3.23 (s, 2H), 4.20 (s, 2H), 4.33
(s, 2H), 5.98 (d, 1H), 6.88 (d, 1H), 7.34-7.38 (m, 2H), 7.43 (d, 1H), 7.48 (t,
1H), 7.59-7.65 (m, 2H), 8.00 (d, 2H), 8.13 (d, 1H), 8.73 (d, 1H)
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MS m/z 525.2 (M+H)" (237}

(xiii) N-(6-Aminopiridin-3-ilmetil)-2-{ 1-[2-(5-fluoro-2-metilfenil)-
etilamino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida

"H NMR (400 MHz, CD;0D) 5 2.21 (s, 3H), 2.27 (s, 3H), 2.88 (s, 2H), 3.37
(s, 2H), 3.65 (s, 2H), 4.26 (s, 2H), 6.52 (d, 1H), 6.78 (s, 1H), 6.89 (d, 1H),
6.97 (d, 1H), 7.08 (dd, 1H), 7.78-7.88 (m, 4H)

MS m/z 424.6 (M+H)"

(xiv) N«(6-Aminopiridin-3-ilmetil)-2-{4-metil-2-oxo-1-[2-(2-trifluoro-
metilfenil)etilamino]-1,2-dihidropiridin-3-il }acetamida

'H NMR (400 MHz, CD;0D) 8 2.23 (s, 3H), 2.81-3.01 (m, 2H), 3.31 (s,
3H), 3.59 (s, 2H), 4.27 (s, 2H), 6.16-6.33 (m, 1H), 6.95-7.01 (m, 1H), 7.49-
7.54 (m,SH), 7.75-7.81 (m 1H), 7.86-7.93 (m, 1H)

MS m/z 460.5 (M+H)"

(xv) N-[2-(Aminometil)-5-clorobencil]-2-[1-(bencilamino)-4-metil-2-oxo-
1,2-dihidropiridin-3-ilJacetamida clorhidrato

'H NMR (500 MHz,CD;0D) 8 2.21 (s, 3H), 3.60 (s, 2H), 4.11 (s, 2H), 4.27
(s, 2H), 4.43 (s, 2H), 6.16 (d, 1H), 7.28-7.39 (m, 7H), 7.42 (d, 1H), 7.46-
7.48 (m, 1H)

MS m/z 425.2 (M+H)"

(xvi) N-[2<({[Amino(imino)metillJamino}oxi)etil]-2-[ 1 -(bencilamino)-4-
metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida clorhidrato

Preparado de acuerdo con Método General C més arriba, excepto que la
reaccién se agité durante 7 horas a temperatura de la sala.

'H NMR (500 MHz, CD;0D) § 2.27 (s, 3H), 3.52 (t, 2H), 3.61 (s, 2H), 3.98
(t, 2H), 4.18 (s, 2H), 5.51 (s, 1H), 6.22 (d, 1H), 7.29-7.37 (m, SH), 7.39 (d,
1H)

MS m/z 373.1 (M+H)"
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(xvii) N-[(6-Amino-2-metilpiridin-3-il)metil]-2-[ | -(bencilamino}4-metil-2-
oxo-1,2-dihidropiridin-3-il]acetamida clorhidrato
Preparado de acuerdo con Método General C mas arriba, excepto que la
reaccion se agitd durante 20 horas a temperatura de la sala.
'H NMR (500 MHz, CD,0D) 8 2.22 (s, 3H), 2.51 (s, 3H), 3.58 (s, 2H), 4.13
(s, 2H), 4.26 (s, 2H), 6.15 (d, 1H), 6.82 (d, 1H), 7.27- 7.36 (m, 6H), 7.87 (d,
1H)
MS m/z 392 (M+H)"

(xviii) N-[2-(Aminometil)}-S-clorobencil]-2-{4-metil-2-oxo0-1-[(2-
feniletil)amino]-1,2-dihidropiridin-3-il }acetamida clorhidrato

Preparado de acuerdo con Método General C mas arriba, excepto que la
reaccion se agitd durante 90 minutos a temperatura de la sala.

'H NMR (500 MHz, CD;0D) § 2.24 (s, 3H), 2.86 (t, 2H), 3.32-3.34 (m,
2H), 3.61 (s, 2H), 4.25 (s, 2H), 4.42 (s, 2H), 6.34 (d, 1H), 7.17-7.25 (m,
3H), 7.26-7.30 (m, 2H), 7.34 (dd, 1H), 7.40-7.47 (m, 2H), 7.63 (d, 1H)

MS m/z 439 (M+H)"

(xix) N-[(6-Amino-2-metilpiridin-3-i)metil]-2- {4-metil-2-oxo-1-[(2-
feniletil)amino]-1,2-dihidropiridin-3-il }acetamida clorhidrato

Preparado de acuerdo con Método General C mas arriba, excepto que la
reaccion se agité durante 90 minutos a temperatura de la sala.

'H NMR (500 MHz, CD;0D) 8 2.26 (s, 3H), 2.51 (s, 3H), 2.86 (t, 2H),
3.31- 3.34 (m, 2H), 3.60 (s, 2H), 4.27 (s, 2H), 6.34 (d, 1H), 6.81 (d, 1H),
7.17-7.25 (m, 3H), 7.26-7.31 (m, 2H), 7.63 (d, 1H), 7.86 (d, 1H)

MS m/z 406 (M+H)'

(xx) N-[2-(Aminometil)-5-clorobencil]-2-{ 1-[(3-metoxibencil)- amino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetamida clorhidrato

'H NMR (500 MHz, CD;0D) 5 2.12 (s, 3H), 3.51 (s, 2H), 3.68 (s, 3H), 4.00
(s, 2H), 4.17 (s, 2H), 4.33 (s, 2H), 6.07 (d, 1H), 6.74-6.82 (m, 3H), 7.13 (t,-
1H), 7.25-7.29 (m, 2H), 7.34 (d, 1H), 7.37 (s, 1H)
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MS m/z 457 (M+H)*

(xxi) N-[(6-Amino-2-metilpiridin-3-il)metil]-2-{ 1-[(3-metoxibencil)-
amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida clorhidrato

'H NMR (500 MHz, CD,0D) & 2.23 (s, 3H), 2.52 (s,3H), 3.60 (s, 2H), 3.77
(s, 3H), 4.11 (s, 2H), 4.27 (s, 2H), 6.17 (d, 1H), 6.80-6.92 (m, 4H), 7.23 (t,
1H), 7.37 (d, 1H), 7.87 (s, 1H)

MS m/z 422 (M+H)"

(xxii) N-[2-(Aminometil)-S-clorobencil]-2-{4-metil-2-oxo-1-[(piridin-3-
ilmetil)amino}-1,2-dihidropiridin-3-il }acetamida

Preparada de acuerdo con Método General C mids arriba, excepto que la
reaccion se agité durante 3 dias a temperatura de la sala.

'H NMR (500 MHz, CD;0D) 8. 8.92 (s, 1H), 8.82 (d, 1H), 8.66 (d, 1H),
8.08 (dd, 1H), 7.54 (d, 1H), 7.48 (d, 1H), 7.44 (d, 1H), 7.38 (dd, 1H), 6.22
(d, 1H), 4.43 (s, 4H), 4.28 (s, 2H), 3.58 (s, 2H), 2.20 (s, 3H)

MS m/z 428 (M+H)"

(xxiii) N-[(6-Amino-2-metilpiridin-3-il)metil]-2-{4-metil-2-oxo0-1-[(piridin-
3-ilmetil)amino]-1,2-dihidropiridin-3-il}acetamida

Preparada de acuerdo con Método General C més arriba, excepto que la
reaccion se agitd durante 3 dias a temperatura de la sala.

'H NMR (500 MHz, CD;0D) 5. 8.92 (s, 1H), 8.83 (d, 1H), 8.66 (d, 1H),
8.07 (t, 1H), 7. 87 (d, 1H), 7.55 (d, 1H), 6.85 (d, 1H), 6.23 (d, 1H), 4.90 (d,
2H), 4.44 (s, 2H), 4.26 (s, 2H), 3.56 (s, 2H), 2.53 (s, 3H), 2.19 (s, 3H)

MS m/z 393 (M+H)"

(xxiv) N-[2-(Aminometil)-5-clorobencil]-2-(1-{[(2-metoxipiridin-3-
il)metillJamino} -4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida acetato
Preparado de acuerdo con Método General C mas arriba, excepto que la
reaccion se agité durante 3 dias a temperatura de la sala. El producto crudo
se purificéd por HPLC preparativa.
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'H NMR (500 MHz, CD;0D) & 8.03 (dd, 1H), 7.52 (dd, 1H),
3H), 7.30 (dd, 1H), 6.85 (dd, 1H), 6.18 (d, 1H), 4.38 (s, 2H), 4.13 (s, 2H),
4.08 (s, 2H), 3.87 (s, 3H), 3.53 (s, 2H), 2.20 (s, 3H), 1.89 (s, 3H)

MS m/z 458 (M+H)*

(xxv) N-[(6-Amino-2-metilpiridin-3-il)metil]-2-(1-{[(2-metoxi-piridin-3-
il)metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)-acetamida acetato
Preparado de acuerdo con Método General C mas arriba, excepto que la
reaccion se agitd durante 3 dias a temperatura de la sala. El producto crudo
se purificé por HPLC preparativa.

'H NMR (500 MHz, CD;0D) & 8.06 (dd, 1H), 7.54 (dd, 1H), 7.37-7.41 (m,
2H), 6.88 (dd, 1H), 6.41 (d, 1H), 6.20 (d, 1H), 4.23 (s, 2H), 4.15 (s, 2H),
3.90 (s, 3H), 3.54 (s, 2H), 2.34 (s, 3H), 2.23 (s, 3H), 1.97 (s, 3H)

MS m/z 423 (M+H)"

(xxvi) N-[(6-Amino-2,4-dimetilpiridin-3-il)metil]-2-[5-(bencilamino)-2-
metil-6-oxociclohexa-1,3-dien-1-il]acetamida clorhidrato

Preparado de acuerdo con Método General C més arriba, excepto que la
reaccion se agitd un dia para otro a temperatura de la sala. .

'H NMR (500 MHz, CD;0D) 5 2.22 (s, 3H), 2.45 (s, 3H), 2.56 (s, 3H), 3.54
(br s, 2H), 4.11 (br s, 2H), 4.32 (s, 2H), 6.14 (br s, 1H), 6.68 (s, 1H), 7.27-
7.36 (m, 6H)

(xxxvii) N-[2-(Aminometil}-5-metoxibencil]-2-{4-metil-2-oxo-1- [(piridin-
3-ilmetil)amino]-1,2-dihidropiridin-3-il}acetamida

Preparada de acuerdo con el procedimiento descrito con respecto a Ejemplo
2 (xxvi) mas arriba.

'H NMR (500 MHz, CD;0D) 5 2.24 (s, 3H), 3.61 (s, 2H), 3.75 (s, 3H), 3.80
(s, 2H), 4.18 (s, 2H), 4.42 (s, 2H), 6.15 (d, 1H), 6.80 (d, 1H), 6.89 (s, 1H),
7.25 (d, 1H), 7.36 (d, 1H), 7.41 (dd, 1H), 7.84 (d, 1H), 8.52 (s, 1H), 8.47 (s,
2H)

MS m/z 422 (M+H)"
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(xxxviii} N-[2-(Aminometil)-5-(trifluorometil)bencil]-2- {4-metil-2- oxo-1-
[(piridin-3-ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida

Preparada de acuerdo con el procedimiento descrito con respecto a Ejemplo
2 (xxvi) mas arriba.

'H NMR (500 MHz, CD;0D) & 2.23 (s, 3H), 3.62 (s, 2H), 3.94 (s, 2H), 4.20
(s, 2H), 4.51 (s, 2H), 6.17 (d, 1H), 7.39 (d, 1H), 7.40-7.43 (m, 1H), 7.54-
7.62 (m, 3H), 7.86 (d, 1H), 8.46-8.50 (m, 2H)

MS m/z 460 (M+H)"

(xxxix) N-(1H-Benzimidazol-6-ilmetil)-2- {4-metil-2-o0x0-1-[(piridin-3-
ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida

El compuesto de Ejemplo 1(xxxiii) mas arriba (38 mg. 0.059 mmol) se hizo
reaccionar con TFA:agua:tioanisol: 1,2-etanoditiol (2 mL de 35:2:2:1)
durante 3 horas. Acido acético se agregé a la mezcla de reaccién antes que
el disolvente se evaporara bajo presion reducida. El residuo se trituré con
éter dietilico, y el producto crudo se purificé por HPLC preparativa con el
fin de proporcionar el compuesto del titulo.

'H NMR (500 MHz, CD;0D) & 2.24 (s, 3H), 3.64 (s, 2H), 4.16 (s, 2H), 4.51
(s, 2H), 6.16 (d, 1H), 7.24 (d, 1H), 7.35 (d, 1H), 7.38 (dd, 1H), 7.54-7.58
(m, 2H), 7.78 (d, 1H), 8.13 (s, 1H), 7.44-7.46 (m, 2H)

MS m/z 403 (M+H)"

(x1) N-[(5-Aminopiridin-2-il)metil]-2- {4-metil-2-oxo-1-[(piridin-3-il-
metil)amino]-1,2-dihidropiridin-3-il }acetamida

Preparada de acuerdo con el procedimiento descrito con respecto a Ejemplo
2(xxvi) mis arriba.

'H NMR (500 MHz, CD;OD) 5 891 (s, 1H), 8.82 (d, 1H), 8.68 (d, 1H),
8.05-8.09 (m, 2H), 7.73 (dd, 1H), 7.67 (d, 1H), 7.58 (d, 1H), 6.28 (d, 1H),
4.58 (s, 2H), 4.49 (s, 2H), 3.62 (s, 2H), 2.25 (s, 3H)
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(xli) N-[2-(Aminometil}-5-clorobencil]-2-{1-[(2,2-difluoro-2-piridin-2-
iletil)amino}-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida
Preparada de acuerdo con el procedimiento descrito con respecto a Ejemplo
2 (xxvi) mas arriba.
'H NMR (500 MHz, CD;0D) & 8.73 (m, 1H), 8.21 (m, 1H), 7.95 (m, 1H),
7.73 (m, 1H), 7.45 (m, d, 1H), 7.40-7.44 (m, 2H), 7.35 (dd, 1H), 6.23 (dd,
1H), 4.42 (s, 2H), 4.26 (s, 2H), 3.90 (m, 2H), 3.59 (s, 2H), 2.23 (s, 3H)
MS m/z 474 (M+H)"

(xlii) N-[2-( Aminometil)-5-clorobencil]-2-(1-{[2,2-difluoro-2-(1-oxido-
piridin-2-il)etilJamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il) acetamida
Preparada de acuerdo con el procedimiento descrito con respecto a Ejemplo
2 (xxvi) més arriba.

'H NMR (500 MHz, CD;0D) § 8.26 (d, 1H), 7.92 (dd, 1H), 7.60-7.70 (m,
2H), 7.49 (d, 1H), 7.36-7.43 (m, 2H), 7.16 (d, 1H), 6.05 (d, 1H), 4.43 (s,
2H), 4.26 (s, 2H), 4.20 (m, 2H), 3.54 (s, 2H), 2.20 (s, 3H)

MS m/z 492 (M+H)"

(xliii) N-[2-(Aminometil)-5-clorobencil]-2-(4-metil-2-oxo-1-{[(2-ox0- 1,2-
dihidropiridin-3-il)metil}Jamino}-1,2-dihidropiridin-3-il)acetamida acetato
Preparado del compuesto de Ejemplo 1(xxvi) usando el Método General B
més arriba y empleando un tiempo de reacciéon ampliado. El compuesto del
titulo se aislé por HPLC preparativa.

'H NMR (500 MHz, CD;0D) 8 7.51 (d, 1H), 7.43 (dd, 1H), 7.34-7.44 (m,
3H), 7.30 (d, 1H), 6.28 (t, 1H), 6.22 (d, 1H), 4.38 (s, 2H), 4.14 (s, 2H), 3.97
(s, 2H), 3.50 (s, 2H), 2.21 (s, 3H), 1.90 (s, 3H)

MS m/z 442 (M+H)"

Ejemplo 3
Los compuestos (i) a (xiii) a continuacién se prepararon de acuerdo con el

siguiente Método General.
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Los ésteres relevantes (obtenidos de la Preparacién 4 més arriba) se
disolvieron en THF (4mL). Se agregé LiOH acuoso (2.5 mL de 0.5 M, 1.3
mmol) a la solucion resuitante. Las mezclas de reaccién se agitaron a
temperatura de la sala durante 5 a 25 horas. A continuacion el disolvente se
evapord bajo presion reducida para producir los dcidos carboxilicos
correspondientes como sales de litio, las cuales se almacenaron a -80°C y se
usaron luego sin purificacién posterior.
Las sales crudas de acido carboxilico se disolvieron en DMF (ImL), y se
agregd N-metilmorfolina (88 pL, 0.8 mmol). TBTU (192 mg, 0.6 mmol) se
disolvié en 0.5SmL de DMF y se agregd a cada mezcla de reaccidn, y las
mezclas de reaccion se agitaron entonces a temperatura de la sala durante
30 minutos. A continuacion se agregé una solucion de 2-[2-(aminometil)-
4-clorofenoxi]-N-etilacetamida (1 mol equiv; ver Lista 5 mas arriba) en
DMF (1 mL) a cada mezcla de reaccion. Las mezclas de reaccién se
agitaron a temperatura de la sala un dia para otro, antes de filtrarlas y
evaporarlas por HPLC preparativa. Las mezclas crudas se purificaron por
HPLC preparativa (ver Detalles Experimentales Generales mas arriba) para
proporcionar las amidas listadas mas adelante como aceites o solidos. Los
rendimientos en tres pasos para estas amidas fueron de 7 a 29% (Pureza >
85%; UV a 215nm).

(i) 2-{4-Cloro-2-[({[1<(isobutilamino)-4-metil-2-oxo0-1,2-dihidro- piridin-3-
il]acetil }amino)metil]fenoxi }-N-etilacetamida

'H NMR (500 MHz, DMSO-d¢) 5 8.29 (t, 1H), 8.04 (t, 1H), 7.56 (d, 1H),
7.26 (m, 2H), 6.92 (d, 1H), 6.42 (t, 1H), 6.11 (d, 1H), 4.46 (s, 2H), 4.33 (d,
2H), 3.47 (s, 2H), 3.10 (q, 2H), 2.71 (t, 2H), 2.12 (s, 3H), 1.68 (m, 1H),
0.99 (t, 3H), 0.92 (d, 6H).

MS m/z 463. 4 (M+H)"

(i) 2-[4-Cloro-2-({[(4-metil-2-oxo-1-{[(1-fenil-1 H-pirazol-5-
il)metilJamino}-1,2-dihidropiridin-3-il)acetil]Jamino}metil)fenoxi]-N-
etilacetamida
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'"H NMR (500 MHz, DMSO-d6) 3 8.28 (t, 1H), 8.04 (t, 1H), 7.60 (d, 1H),
7.51 (m, 4H), 7.42 (t, 1H), 7.26 (m, 2H), 7.19 (d, 1H), 6.91 (m, 2H), 6.35
(d, 1H), 5.99 (d, 1H), 4.46 (s, 2H), 4.32 (d, 2H), 4.22 (d, 2H), 3.44 (s, 2H),
3.09 (q, 2H), 2.09 (s, 3H), 0.98 (t, 3H).

MS m/z 563 (M+H)"

(iii) 2-{4-Cloro-2-[({[1<{[2,5-dimetil-1-(4H-1,2,4-triazol-4-il)-1 H-pirrol-3-
iljmetil}amino)-4-metil-2-oxo-1,2-dihidropiridin-3-il]acetil }
amino)metil]fenoxi}-N-etilacetamida

"H NMR (500 MHz, DMSO-dg) & 9.01 (s, 2H), 8.32 (t, 1H), 8.04 (t, 1H),
7.42 (d, 1H), 7.26 (m, 2H), 6.92 (d, 1H), 6.37 (t, 1H), 6.10 (d, 1H), 5.97 (s,
1H), 4.46 (s, 2H), 4.33 (d, 2H), 3.83 (d, 2H), 3.48 (s, 2H), 3.10 (q, 2H), 2.13
(s, 3H), 1.91 (s, 3H), 1.77 (s, 1H), 0.99 (t, 3H).

MS m/z 581.5 (M+H)"

(iv) 2<(1-{[(4-Benzoil-1-metil-1 H-pirrol-2-il)metil]Jamino } -4-metil- 2-oxo-
1,2-dihidropiridin-3-il)-N-{5-cloro-2-[2-(etilamino)-2-

oxoetoxi]bencil }acetamida

'H NMR (500 MHz, DMSO-d;) & 8.31 (t, 1H), 8.05 (t, 1H), 7.70 (d, 2H),
7.58 (m, 1H), 7.47 (m, 3H), 7.29 (m, 3H), 6.92 (d, 1H), 6.70 (t, 1H), 6.30 (s,
1H), 6.05 (d, 1H), 4.47 (s, 2H), 4.33 (d, 2H), 4.10 (d, 2H), 3.76 (s, 3H), 3.49
(s, 2H), 3.11 (q, 2H), 2.12 (s, 3H), 1.00 (t, 3H).

MS m/z 604.5 (M+H)"

(v) 2-(4-Cloro-2-{[({1-[(2,3-dihidro-1-benzofuran-5-ilmetil)Jamino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetil)Jamino]metil } fenoxi)-N-
etilacetamida

'H NMR (500 MHz, DMSO-d;) & 8.29 (t, 1H), 8.05 (t, 1H), 7.40 (d, 1H),
7.26 (m, 2H), 7.20 (s, 1H), 7.00 (d, 1H), 6.92 (d, 1H), 6.68 (d, 1H), 6.59 (t,
1H), 6.04 (d, 1H), 4.50 (m, 4H), 4.33 (d, 2H), 3.96 (d, 2H), 3.48 (s, 2H),
3.12 (m, 4H), 2.11 (s, 3H), 1.00 (t, 3H).

MS m/z 538.8 (M+H)"
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(vi) 2-[4-Cloro-2-({[(1-{[(2,4-dimetil-1,3-tiazol-5-il)metil |]amino}-4-hetil-
2-ox0-1,2-dihidropiridin-3-il)acetil]Jamino} metil)fenoxi]-N-etilacetamida

'H NMR (500 MHz, DMSO-dg) & 8.29 (t, 1H), 8.05 (m, 1H), 7.28 (m, 2H),
7.22 (d, 1H), 6.92 (d, 1H), 6.84 (t, 1H), 6.01 (d, 1H), 4.47 (s, 2H), 4.33 (d,
2H), 4.19 (d, 2H), 3.48 (s, 2H), 3.11 (q, 2H), 2.55 (s, 3H), 2.11 (s, 3H), 2.03
(s, 3H), 1.00 (t, 3H).

MS m/z 5§32.2 (M+H)"

(vii) 2-[4-Cloro-2-({[(1-{[(1,5-dimetil-1 H-pirazol-4-i])metilJamino}-4-
metil-2-oxo-1,2-dihidropiridin-3-il)acetil]Jamino} metil)fenoxi]-N-
etilacetamida

'H NMR (500 MHz, DMSO-dg) 8 8.29 (t, 1H), 8.05 (m, 1H), 7.36 (d, 1H),
7.26 (m, 2H), 7.20 (s, 1H), 6.92 (d, 1H), 6.39 (t, 1H), 6.05 (d, 1H), 4.47 (s,
2H), 4.33 (d, 2H), 3.86 (d, 2H), 3.67 (s, 3H), 3.48 (s, 2H), 3.11 (g, 2H), 2.13
(s, 3H), 2.12 (s, 3H), 1.00 (t, 3H).

MS m/z 514.8 (M+H)"

(viii) 2-{4-Cloro-2-[({[4-metil-2-oxo-1-({[1{fenilsulfonil)-1 H-pirrol-2-
iljmetil }amino)-1,2-dihidropiridin-3-il]acetil jamino)metil]-fenoxi } -N-
ctilacetamida

'H NMR (500 MHz, DMSO-dg) & 8.26 (t, 1H), 8.04 (t, 1H), 7.96 (d, 2H),
7.27 (t, 1H), 7.61 (t, 2H), 7.43 (dd, 1H), 7.25 (m, 2H), 6.93 (m, 2H), 6.78 (t,
1H), 6.23 (t, 1H), 6.10 (m, 1H), 5.96 (d, 1H), 4.47 (s, 2H), 4.32 (d, 2H),
4.23 (d, 2H), 3.44 (s, 2H), 3.10 (q, 2H), 2.08 (s, 3H), 0.99 (t, 3H).

MS m/z 626.4 (M+H)"

(ix) 2-[4-Cloro-2-({[(1-{[(3,5-dimetilisoxazol-4-il)metil]amino}-4-metil-2-
oxo-1,2-dihidropiridin-3-il)acetil]Jamino} metil)fenoxi]-N-etilacetamida

'H NMR (500 MHz, DMSQO-dg) 8 1.01 (t, 3H), 2.10 (s, 3H), 2.12 (s, 3H),
2.16 (s, 3H), 3.12 (p, 2H), 3.47 (s, 2H), 3.89 (d, 2H), 4.32 (d, 2H), 4.48 (s,
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2H), 6.02 (d, 1H), 6.67 (t, 1H), 6.93 (d, 1H), 7.21-7.31 (mm (t,

1H), 8.31 (t, 1H)
MS m/z 516.4 (M+H)*

(x) 2-[4-Cloro-2-({[(1-{[(4-cloro-2-fenil-1 H-imidazol-5-il)metil] amino}-4-
metil-2-oxo0-1,2-dihidropiridin-3-il)acetilJ]amino} metil) fenoxi]-N-
etilacetamida

'H NMR (500 MHz, DMSO-d) § 1.01 (t, 3H), 2.11 (s, 3H), 3.13 (p, 2H),
3.49 (s, 2H), 4.12 (d, 2H), 4.33 (d, 2H), 4.48 (s, 2H), 6.02 (d, 1H), 6.91-6.95
(m, 1H), 6.98 (t, 1H), 7.20 (d, 1H), 7.25-7.28 (m, 2H), 7.37 (t, 1H), 7.46 (t,
2H), 7.90 (d, 2H), 8.05 (t, 1H), 8.31 (t, 1H), 12.98 (s, 1H)

MS m/z 539.4 (M+H)"

(xi) 2-{1-[(2,1,3-Benzoxadiazol-5-ilmetil)amino]-4-metil-2-oxo-1,2-
dihidropiridin-3-il }-N-{5-cloro-2-[2-(etilamino)-2-oxoetoxi]bencil } -
acetamida

'H NMR (500 MHz, DMSO-ds) 3 1.00 (t, 3H), 2.09 (s, 3H), 3.10 (p, 2H),
3.46 (s, 2H), 4.25 (d, 2H), 4.32 (d, 2H), 4.48 (s, 2H), 6.02 (d, 1H), 6.93 (d,
1H), 7.14 (t, 1H), 7.24-7.28 (m, 2H), 7.45 (d, 1H), 7.68 (d, 1H), 7.83 (s,
1H), 8.00-8.07 (m, 2H), 8.28 (t, 1H)

MS m/z 539.4 (M+H)"

(xii) 2+(4-Cloro-2-{[({4-metil-2-ox0-1-[(pirazin-2-ilmetil)amino]-1,2-
dihidropiridin-3-il }acetil)amino]metil } fenoxi)-N-etilacetamida
MS m/z 499.4 (M+H)"

(xiii) 2-(4-Cloro-2-{[({1-[(ciclopentilmetil)amino]-4-metil-2-oxo-1,2-
dihidropiridin-3-il } acetil)amino]metil } fenoxi)-N-etilacetamida

'H NMR (500 MHz, DMSO-d¢) & 1.00 (t, 3H), 1.18-1-26 (m, 2H), 1.43-
1.59 (m, 4H), 1.69-1.77 (m, 2H), 1.91-1.99 (m, 1H), 2.12 (s, 3H), 2.83 (t,
2H), 3.10 (p, 2H), 3.47 (s, 2H), 4.32 (d, 2H), 4.46 (s, 2H), 6.12 (d, 1H), 6.39

28
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(t, 1H), 6.92 (d, 1H), 7.24-7.28 (m, 2H), 7.57 (d, 1H), 8.03 (t,
1H)
MS m/z 489.4 (M+H)"

Ejemplo 4

Los compuestos (i) a (xxix), mds adelante, se prepararon de acuerdo con el
siguiente Método General.

Los ésteres relevantes (obtenidos de Preparacion 4 mds arriba) se
disolvieron en THF (4mL). Se agreg6 LiOH acuoso (2.5 mL de 0.5 M, 1.3
mmol) a la solucién resultante. Las mezclas de reaccion se agitaron a
temperatura de la sala durante 5 a 25 horas. A continuacion el disolvente se
evaporo bajo presién reducida para proporcionar los icidos carboxilicos
correspondientes como sales de litio, las cuales se almacenaron a -80°C y se
usaron luego sin purificacion posterior.

Las sales crudas de 4cido carboxilico se disolvieron en DMF (1 mL), y se
agreg6 N-metilmorfolina (88 L, 0.8 mmol). TBTU (192 mg, 0.6 mmol) se
disolvié en 0.5mL de DMF y se agregd a cada mezcla de reaccién, y las
mezclas de reaccién se agitaron entonces a temperatura de la sala durante
30 minutos. Una solucién de la amina especifica (1 mol equiv; ver Lista 5
maés arriba) en DMF (1 mL) se agregé entonces a cada mezcla de reaccién.
Las mezclas de reaccién se agitaron a temperatura de la sala un dia para
otro, antes de filtrarlas y evaporarlas a sequedad.

Los residuos resultantes (amidas Boc-protegidas) se disolvieron en TFA
(1.5 mL), se agitaron a temperatura de la sala durante 1 hora y luego se
concentraron in vacuo. Las mezclas crudas se purificaron por HPLC
preparativa (ver Detalles Experimentales Generales més arriba) para
proporcionar las amidas listadas a continuacién como aceites o sélidos. Los
rendimientos en cuatro pasos para estas amidas fueron 2 a 47% (Pureza
>87%; UV a 215nm).

(i) N-[2-(Aminometil)-5-clorobencil]-2<(4-metil-2-oxo-1-{[(5-piridin- 2-il-
2-tienil)metilJamino}-1,2-dihidropiridin-3-il)acetamida

s 8)9 (t, w‘b
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'H NMR (500 MHz, DMSO-d¢) § 2.11 (s, 3H), 3.48 (s, 2H), 3.83 (s, 2H),
4.27-4.35 (m, 4H), 6.03 (d, 1H), 6.91 (d, 1H), 7.03 (t, 1H), 7.24-7.29 (m,
2H), 7.30 (s, 1H), 7.38-7.42 (m, 2H), 7.60 (d, 1H), 7.81 (dt, 1H), 7.86 (d,
1H), 8.38 (t, 1H), 8.51 (d, 1H).
MS m/z 508.4 (M+H)"

(ii) N-[2-(Aminometil)-5-clorobencil]-2-(1-{[(5-cloro-1,3-dimetil-1 H-
pirazol-4-il)metilJamino}-4-metil-2-o0xo-1,2-dihidropiridin-3-il)-acetamida
'H NMR (500 MHz, DMSO-dg) & 2.04 (s, 3H), 2.13 (s, 3H), 3.48 (s, 2H),
3.67 (s, 3H), 3.72 (s, 2H), 3.88 (d, 2H), 4.29 (d, 2H), 6.02 (d, 1H), 6.61 (t,
1H), 7.17 (d, 1H), 7.24-7.28 (m, 2H), 7.39 (d, 1H), 8.32 (t, 1H)

MS m/z 476.7 (M+H)"

(iii) N-[2-(Aminometil)-5-clorobencil]-2-(1-{[(6-cloro-1,3-benzo- dioxol-5-
il)metilJamino }4-metil-2-oxo0-1,2-dihidropiridin-3-il)- acetamida

'H NMR (500 MHz, DMSO-d) & 8.32 (t, 1H), 7.35-7.41 (m, 2H), 7.24-7.29
(m, 2H), 7.04 (s, 1H), 7.01 (s, 1H), 6.87 (t, 1H), 6.06 (m, 3H), 4.29 (d, 2H),
4.10 (d, 2H), 3.73 (s, 2H), 3.47 (s, 2H), 2.13 (s, 3H)

MS m/z 502.7 (M+H)"

(iv) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(4-metil-1-{[(1-metil-1H-
imidazol-2-il)metilJamino}-2-oxo-1,2-dihidropiridin-3-il)- acetamida

'H NMR (500 MHz, DMSO-d¢) 8 7.79 (t, 1H), 7.18 (d, 1H), 7.09 (s, 1H),
6.80 (t, 1H), 6.74 (s, 1H), 6.10 (s, 1H), 5.99 (d, 1H), 5.62 (s, 2H), 4.11 (m,
4H), 3.66 (s, 2H), 2.27 (s, 3H), 2.13 (s, 3H), 2.09 (s, 3H)

MS m/z 409.8 (M+H)"

(v) N-[(6-Amino-2,4-dimetilpiridin-3-il)metil]-2-{ 1-[(ciclohexil-
metil)amino]}-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida

'H NMR (500 MHz, DMSO-dg) 8 7.76 (t, 1H), 7.52 (d, 1H), 6.41 (t, 1H),
6.09-6.13 (m, 2H), 5.65 (s, 2H), 4.10 (d, 2H), 3.39 (s, 2H), 2.71 (t, 2H),
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2.25 (s, 3H), 2.11 (s, 6H), 1.77 (d, 2H), 1.57-1.71 (m, 3H), 1.39 (m, 1H),
1.10-1.25 (m, 3H), 0.88-0.98 (m, 2H)
MS m/z 412.4 (M+H)*

(vi) N-[(6-Amino-2,4-dimetilpiridin-3-il)metil]-2-(4-metil-1-{[(4- metil-
3,4-dihidro-2H-1,4-benzoxazin-7-il)metilJamino}-2-oxo-1,2-
dihidropiridin-3-il)acetamida

MS m/z 477.5 (M+H)"

(vii) N-[(6-Amino-2,4-dimetilpiridin-3-il)metil]-2-{1-[(4-ciano-
bencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida

'H NMR (500 MHz, DMSO-dg) & 7.74-7.80 (m, 3H), 7.51 (d, 2H), 7.33-
7.37 (m, 1H), 7.06 (t, 1H), 6.10 (s, 1H), 6.00 (d, 1H), 5.63 (s, 2H), 4.15 (d,
2H), 4.11 (d, 2H), 3.38 (s, 2H), 2.26 (s, 3H), 2.13 (s, 3H), 2.08 (s, 3H)

MS m/z 430.8 (M+H)"

(viii) N-[(6~Amino-2-metilpiridin-3-il)metil]-2-{4-metil-2-ox0-1-[(2-
fenoxibencil)amino]-1,2-dihidropiridin-3-il }acetamida

'H NMR (500 MHz, DMSO-d¢) & 7.95 (t, 1H), 7.45 (d, 1H), 7.25-7.36 (m,
4H), 7.08-7.19 (m, 3H), 6.96 (t, 1H), 6.89 (d, 1H), 6.81 (d, 1H), 6.21 (d,
1H), 6.00 (d, 1H), 5.69 (s, 2H), 4.13 (d, 2H), 4.03 (d, 2H), 3.36 (s, 2H), 2.21
(s, 3H), 2.09 (s, 3H)

MS m/z 484.4 (M+H)"

(ix) N-[2-(Aminometil)-5-clorobencil]-2-(1-{[(1-etil-3-metil-1H- pirazol-4-
il)metilJamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)- acetamida

'H NMR (500 MHz, DMSO-d;) 5 8.33 (t, 1H), 7.46 (s, 1H), 7.21-7.4] (m,
4H), 6.45 (t, 1H), 6.05 (d, 1H), 4.29 (d, 2H), 3.97 (q, 2H), 3.88 (d, 2H), 3.72
(s, 2H), 3.48 (s, 2H), 2.13 (s, 3H), 2.08 (s, 3H), 1.28 (t, 3H)

MS m/z 456.8 (M+H)"
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(x) N-[2-(Aminometil)-5-clorobencil]-2-(4-metil-1-{[(4-metil-1 -
imidazol-5-il)metil]amino}-2-0x0-1,2-dihidropiridin-3-il)acetamida
MS m/z 428.8 (M+H)"

(xi) N-[2({Aminometil)-5-clorobencil]-2-(1-{[(5-cloro-1-metil-3- fenil-1H-
pirazol-4-il)metiljamino } -4-metil-2-oxo-1,2-dihidro-piridin-3-il)Jacetamida
'H NMR (500 MHz, DMSO-dg) & 2.11 (s, 3H), 3.46 (s, 2H), 3.73 (s, 2H),
3.80 (s, 3H), 4.05 (d, 2H), 4.30 (d, 2H), 5.97 (d, 1H), 6.85 (t, 1H), 7.08 (d,
1H), 7.26 (s, 2H), 7.36-7.41 (m, 3H), 7.44 (t, 1H), 7.78 (d, 2H), 8.33 (t, 1H)
MS m/z 538.8 (M+H)"

(xii) N-[2-(Aminometil)-5-clorobencil]-2<(4-metil-1-{[(2-morfolin- 4-
ilpiridin-3-il)metilJamino}-2-oxo-1,2-dihidropiridin-3-il)acetamida

'H NMR (500 MHz, DMSO-dg) & 2.13 (s, 3H), 3.08 (t, 4H), 3.46 (s, 2H),
3.66-3.76 (m, 6H), 4.12 (d, 2H), 4.30 (d, 2H), 6.07 (d, 1H), 6.97-7.04 (m,
2H), 7.23-7.29 (m, 2H), 7.40 (t, 2H), 7.69 (dd, 1H), 8.21 (dd, 1H), 8.33 (t,
1H)

MS m/z 510.8 (M+H)"

(xiii) N-[2-(Aminometil)-5-clorobencil]-2-{1-[(3,3<dimetilbutil) amino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetamida

'H NMR (500 MHz, DMSO-d) & 0.86 (s, 9H), 1.36 (t, 2H), 2.14 (t, 3H),
2.86-2.96 (m, 2H), 3.48 (s, 2H), 3.80 (s, 2H), 4.30 (d, 2H), 6.16 (d, 1H),
6.36 (t, 1H), 7.22-7.29 (m, 2H), 7.39 (d, 1H), 7.60 (d, 1H), 8.37 (t, 1H)

MS m/z 419.4 (M+H)"

(xiv) N-[2-(Aminometil)-5-clorobencil]-2-(1-{[(5-cloro-2-tienil)metil]
amino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida
MS m/z 464.7 (M+H)"

(xv) N-[2-(Aminometil)-5-clorobencil]-2-{ 1-[(3-ciano-4-fluorobencil }-
amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida
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'H NMR (500 MHz, DMSO-d) 8 2.11 (s, 3H), 3.46 (s, 2H), 3.7£§;\),
4.14 (d, 2H), 4.29 (d, 2H), 6.05 (d, 1H), 7.02 (t, 1H), 7.15-7.20 (m, 1H),
7.22-7.30 (m, 2H), 7.36-7.49 (m, 3H), 7.67-7.74 (m, 1H), 7.88 (dd, 1H),

8.32 (t, 1H)
MS m/z 467.7 (M+H)"
(xvi) N-[2-(Aminometil)-5-clorobencil}-2-(4-metil-1-{[(5-metil-3-

fenilisoxazol-4-il)metil]Jamino}-2-oxo-1,2-dihidropiridin-3-il)- acetamida
'H NMR (500 MHz, DMSO-d¢) & 2.12 (s, 3H), 2.17 (s, 3H), 3.46 (s, 2H),
3.73 (s, 2H), 4.00 (d, 2H), 4.30 (d, 2H), 5.99 (d, 1H), 6.87 (t, 1H), 7.14 (d,
1H), 7.24-7.29 (m, 2H), 7.39 (d, 1H), 7.49-7.56 (m, 3H), 7.79-7.85 (m, 2H),
8.37 (t, 1H).

MS m/z 505.8 (M+H)"

(xvii) N-[2-(Aminometil)-5-clorobencil]-2-(4-metil-2-oxo0-1-{[3-
(trifluorometoxi)bencil]Jamino}-1,2-dihidropiridin-3-ilJacetamida

'H NMR (500 MHz, DMSO-dg) § 2.11 (t, 3H), 3.47 (s, 2H), 3.83 (s, 2H),
4.16 (d, 2H), 4.30 (d, 2H), 6.04 (d, 1H), 6.96 (t, 1H), 7.23-7.37 (m, 6H),
7.38-7.49 (m, 4H), 8.38 (t, 1H)

MS m/z 509.4 (M+H)"

(xviii) N-[2(Aminometil)-5-clorobencil]-2-{1 -[(5-cl;)ro-2-ﬂuoro-
bencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il}acetamida

'H NMR (500 MHz, DMSO-d) 8 2.12(s, 3H), 3.46 (s, 2H), 3.86 (s, 2H),
4.14 (d, 2H), 4.29 (d, 2H), 6.07 (d, tH), 6.98 (t, 1H), 7.22 (t, 1H), 7.25-7.29
(m, 2H), 7.35-7.44 (m, 3H), 7.49 (dd, 1H), 8.35 (t, 1H).

MS m/z 477.3 (M+H)"

(xix) N-[2-(Aminometil)-5-clorobencil]-2<(4-metil-1-{[(2-metil-1H-
imidazol-5-il)metil]amino}-2-oxo-1,2-dihidropiridin-3-il)acetamida

145
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'H NMR (500 MHz, DMSO-dg) 3 2.12 (s, 3H), 2.22 (s, 3H), 3.48 (s, 2H),
3.72 (s, 2H), 3.92 (d, 2H), 4.29 (d, 2H), 6.05 (d, 1H), 6.64 (t, 1H), 6.71 (s,
1H), 7.24-7.27 (m, 2H), 7.37-7.41 (m, 2H), 8.32 (t, 1H).
MS m/z 428.8 (M+H)"

(xx) N-[2-(Aminometil)}-S-clorobencil]-2-{1-[(2-fluoro-5-metoxi-
bencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida

'H NMR (500 MHz, DMSO-dg) 3 2.12 (s, 3H), 3.47 (s, 2H), 3.69 (s,3H),
3.83 (s, 2H), 4.13 (d, 2H), 4.30 (d, 2H), 6.04 (d, 1H), 6.83-6.87 (m, 1H),
6.90-6.94 (m, 2H), 7.07 (t, 1H), 7.26-7.31 (m, 2H), 7.36 (d, 1H), 7.40 (d,
1H), 8.38 (t, 1H).

MS m/z 473.4 (M+H)"

(xxi) N-[2<(Aminometil)-5-clorobencil]-2-{4-metil-1-[(2-morfolin-4-
ilbencil)amino}-2-oxo-1,2-dihidropiridin-3-il }acetamida
MS m/z 509.8 (M+H)"

(xxii) N-[2-(Aminometil)-5-clorobencil]-2-(1-{[(1,3-dimetil-5- morfolin-4-

il-1 H-pirazol-4-il)metil]amino }-4-metil-2-oxo-1,2- dihidropiridin-3-

il)acetamida

~ '"H NMR (500 MHz, DMSO-dg) & 1.94 (s, 3H), 2.14 (s, 3H), 2.98-3.02 (m,
4H), 3.50 (s, 2H), 3.55 (s, 3H), 3.65-3.69 (m, 4H), 3.72 (s, 2H), 3.91 (d,

2H), 4.29 (d, 2H), 6.05 (d, 1H), 6.41 (t, 1H), 7.23-7.27 (m, 2H), 7.29 (d,

1H), 7.39 (d, 1H), 8.35 (t, 1H).

MS m/z 527.8 (M+H)"

(xxiii) N-[2-(Aminometil}-5-clorobencil]-2-{4-metil-2-oxo-1- [(quinolin-8-
ilmetil)amino}-1,2-dihidropiridin-3-il} acetamida
MS m/z 475.8 (M+H)"

(xxiv) N-[2-(Aminometil)-5-clorobencil]-2-[4-metil-2-ox0-1-({[5-(2-
tienil)isoxazol-3-ilJmetil }amino)-1,2-dihidropiridin-3-ilJacetamida
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H NMR (500 MHz, DMSO-dq) 8 2.11 (s, 3H), 3.47 (s, 2H), 33 (s, 2H),
4.23 (d, 2H), 4.28 (d, 2H), 6.05 (d, 1H), 6.91 (s, lH), 7.14 (t 1H), 7.22-7.27
(m, 3H), 7.39 (d, 1H), 7.46 (d, 1H), 7.69 (d, 1H), 7.82 (d, 1H), 8.33 (t, 1H).

MS m/z 497.7 (M+H)*

(xxv) N-[2{(Aminometil)-5-fluorobencil]-2-{4-metil-2-oxo-1-[(2-
fenilpropil)amino]-1,2-dihidropiridin-3-il }acetamida

'H NMR (500 MHz, DMSO-ds) 8 1.25 (d, 3H), 2.13 (s, 3H), 2.86-2.92 (m,
1H), 3.03-3.09 (m, 1H), 3.13-3.19 (m, 1H), 3.46 (s, 2H), 3.75 (s, 2H), 4.30
(d, 2H), 6.11 (d, 1H), 6.38 (t, 1H), 6.99-7.05 (m, 2H), 7.18-7.32 (m, 5H),
7.37 (dd, 1H), 7.48 (d, 1H), 8.35 (t, 1H).

MS m/z 437.5 (M+H)"

(xxvi) N-[2-(Aminometil)-5-metilbencil]-2-{1-[(biciclo[2.2.1]hept-5- en-2-
ilmetil)amino]-4-metil-2-0xo0-1,2-dihidropiridin-3-il }acetamida
MS m/z 421.4 (M+H)"

(xxvii) N-[2{Aminometil)-5-metilbencil]-2-[1-({3-[(2-cloro-1,3- tiazol-5-
il)metoxi]bencil }amino)-4-metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida
MS m/z 552.4 (M+H)"

(xxviii) N-[2-(Aminometil)-5-metilbenzoil]-2-(4-metil-1-{[(3-metil-5-
fenilisoxazol-4-il)metil]amino}-2-oxo-1,2-dihidropiridin-3-il}-acetamida

'H NMR (500 MHz, DMSO-dg) 5 2.09 (s, 3H), 2.19 (s, 3H), 2.24 (s, 3H),
3.42 (s, 2H), 3.76 (s, 2H), 4.06 (d, 2H), 4.28 (d, 2H), 5.99 (d, 1H), 6.91 (t,
1H), 7.03 (d, 1H), 7.07 (s, 1H), 7.23 (d, 1H), 7.25 (d, 1H), 7.49-7.56 (m,
3H), 7.76 (d, 1H), 7.80 (d, 1H), 8.36 (t, 1H).

MS m/z 486.5 (M+H)"

(xxix) N-[2-(Aminometil)-5-metilbencil]-2-(1-{[(1,3-dimetil-5-morfolin-4-
il-1H-pirazol-4-il)metilJamino }-4-metil-2-oxo-1,2-dihidropiridin-3-
il)acetamida
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MS m/z 508.5 (M+H)"

Ejemplo 5
Los siguientes compuestos se prepararon de intermedios apropiados (tales

como los descritos mas arriba en el texto) de acuerdo con o por analogia
con métodos descritos aqui:

(N N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-1-{[(3-metil-5-
fenilisoxazol-4-il)metilJamino}-2-oxo0-1,2-dihidropiridin-3-il)- acetamida;
(2) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(1-{[(5-cloro-2-tienil)
metil]lamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(3) N-[2-(aminometil)-5-clorobenzoil}-2-(1-{[(5-cloro-2-fenil-1 H-
imidazol-4-il)metilJamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)
acetamida;

(4) N-[2-(aminometil)-5-clorobenzoil]-2-(1-[{(1,5-dimetil-1 H-pirazol-4-
il)metil]lamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(5) 2-[4-cloro-2-({[(4-metil-1-{[(4-metil-1 H-imidazol-5-il)-metil]-amino}-
2-oxo-1,2-dihidropiridin-3-il)acetilJamino)metil)fenoxi]-N-etilacetamida;
(6) 2-(4-cloro-2-{[({4-metil-2-oxo-1-[(piridin-2-ilmetil )Jamino}-1,2-
dihidropiridin-3-il }acetil)amino]metil } fenoxi)-N-etilacetamida;

(7) 2-[4-cloro-2-({[(4-metil-1-{[(2-metil-1 H-imidazol-2-i])metil}- amino}-

" 2-0x0-1,3-dihidroxipiridin-2-il)acetilJamino}metil)fenoxi]-N-
etilacetamida;

(8) 2-(1-{[(6-cloro-1,3-benzodioxol-5-il)metilJamino}-4-metil-2-oxo- 1,2-
dihidropiridin-3-il)-N-{5-cloro-2-[2-(etilamino)-2-oxoetoxi]-

bencil }acetamida;

(9) 2-[4-cloro-2-({[(4-metil-1-{[(2-metil- 1 H-imidazol-5-i])metil]-amino}-2-
oxo-1,2-dihidropiridin-3-il)acetil]Jamino } metil)fenoxi]-N- etilacetamida;
(10) 24-cloro-2-{[({4-metil-2-oxo-1-[(2-fenoxibencil)amino]-1,2-
dihidropiridin-3-il }acetil)amino]metil } fenoxi)-N-etilacetamida;

(11) 2-{4-cloro-2-[({[1«({3-[(2-cloro-1,3-tiazol-5-il)metoxi]bencil }-
amino)-4-metil-2-oxo-1,2-dihidropiridin-3-il]acetil }amino)metil]-fenoxi }-
N-etilacetamida;
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(12) N-[2{(aminometil)-5-fluorobencil]-2-(4-metil-1-{[(2-morfolin-4-

ilpiridin-3-il)metil]Jamino}-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(13) N-[2{(aminometil)-5-metilbenzoil]-2-(1-{[(5-cloro-1,3-dimetil-1H-

pirazol-4-il)metilJamino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)-acetamida;

(14) N-[2-(aminometil}-5-fluorobencil]-2-(4-metil-2-oxo-1-{[(1-fenil-1H-

pirazol-5-il)metilJamino}-1,2-dihidropiridin-3-il) acetamida;

(15) N-[2-(aminometil)}-5-fluorobencil]-2<(4-metil-1-{[(1-metil-1H-

imidazol-2-il)metil]Jamino}-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(16) N-[2-(aminometil)-5-fluorobencil]-2-{ 1-[(3-ciano-4-fluorobencil)-

amino}-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(17) N-[2-(aminometil)-5-metilbencil]-2-(1-{[(1,3-dimetil-5-morfolin-4-il-

1 H-pirazol-4-il)metil]Jamino }-4-metil-2-0x0-1,2- dihidropiridin-3-

ilJacetamida;

(18) N-[(2-aminometil)-5-metilbencil]-2-[4-metil-2-0x0-1-({[5-(2-

tienil)isoxazol-3-iljmetil Jamino)-1,2-dihidropiridin-3-ilJacetamida;

(19) N-[2-(aminometil)-5-metilbencil]-2-{1-[(4-cianobencil)Jamino]-4-

metil-2-oxo0-1,2-dihidropiridin-3-il} acetamida;

(20) 2-[4-cloro-2-({[(1-{[(1,3-dimetil-5-morfolin-4-il- 1 H-pirazol-4-

il)metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetil]Jamino}-

metil)fenoxi]-N-etilacetamida;

(21) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(1-{[(1,3-dimetil-5-

morfolin-4-il-1 H-pirazol-4-il)metilJamino } -4-metil-2-oxo-1,2-

dihidropiridin-3-il)acetamida;

(22) N-[2-(aminometil)-5-metilbenzoil]-2-(1-{[(1,5-dimetil-1H- pirazol-4-

il)metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)-acetamida;

(23) N-[(6-amino-2,4-dimetilpiridin-3-il)metil}-2-(1-{[(1,5-dimetil-1H-

pirazol-4-il)metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il}-acetamida;

(24) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(1,5-dimetil-1H-pirazol-

4-il)metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)-acetamida;

(25) 2-[4-cloro-2-({[(1-{[(1-etil-3-metil-1 H-pirazol-4-il)metil]-amino}-4-

metil-2-oxo-1,2-dihidropiridin-3-il)acetilJamino} metil)}-fenoxi]-N-

etilacetamida;
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(26) N-[2-(aminometil)-5-fluorobenzoil]-2-(1-{[(1-etil-3-metil &-H- pizazol-
4-i)metil]Jamino}-4-metil-2-0x0-1,2-dihidropiridin-3-il)- acetamida;

(27) N-[(6-amino-2, 4-dimetilpiridin-3-il)metil]-2-(1-{[(1-etil-3- metil-1H-
pirazol-4-il)metilJamino}-4-metil-2-oxo-1,2-dihidro- piridin-3-il)acetamida;
(28) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(1-etil-3-metil-1H-
pirazol-4-il)metilJamino }-4-metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida;
(29) N-[2-(aminometil)-5-clorobencil]-2-(4-metil-1-{[(1-metil-1H-
imidazol-2-il)metilJamino}-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(30) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-1-{[(1-metil-1 H-
imidazol-2-il)metil]Jamino}-2-o0xo0-1,2-dihidropiridin-3-il)acetamida;

(31) N-[2-(aminometil)-5-clorobencil]-2-(4-metil-2-oxo-1-{[(1-fenil-1 H-
pirazol-5-il)metillamino}-1,2-dihidropiridin-3-il)acetamida;

(32) N-[(6-amino-2, 4-dimetilpiridin-3-il) metil]-2-(4-metil-2-oxo-1- {[(1-
fenil-1H-pirazol-5-il)metil]Jamino}-1,2-dihidropiridin-3-il)acetamida;

(33) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-2-oxo-1-{[(1- fenil-
1 H-pirazol-5-il)metilJamino}-1,2-dihidropiridin-3-il)acetamida;

(34) N-[2-(aminometil)-5-clorobenzoil]-2-{1-[(2,1,3-benzoxadiazol-5-il-
metilJamino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(35) N-[2-(aminometil)-5-metilbencil]-2-{1-[(2,1,3-benzoxadiazol-5-il-
metil)Jamino]-4-metil-2-oxo-1,2-dihdyropiridin-3-il }acetamida;

(36) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{1-[(2,1,3-
benzoxadiazol-5-ilmetil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-
il}acetamida;

(37) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{1-[(2,1,3-benzoxadiazol-5-il-
metil)Jamino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(38) N-[2-(aminometil)-5-clorobenzoil]-2-(1-{[(2,4-dimetil-1,3-tiazol-5-
il)metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il) acetamida;

(39) N-[2-(aminometil)-5-fluorobencil]-2-(1-{[(2, 4-dimetil-1,3-tiazol-
5-il)metil]amino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(40) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(1-{[(2,4-dimetil-1,3-
tiazol-5-il)metil}Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;

29
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(41) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(2,4-dimetil-1,3- tiazol-
5-il)metil]amino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(42) 2-(4-cloro-2-{[({1-[(2-cloro-5-fluorobencil)amino]-4-metil-2-oxo-
1,2-dihidropiridin-3-il } acetil)Jamino]metil } fenoxi)-N-etilacetamida;

(43) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{ 1-[(2-cloro-5-
fluorobencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;
(44) N-[2-(aminometil)-5-fluorobenzoil]-Z-{ 1-[(2-cloro-5-fluorobencil)-
amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il } acetamida;

(45) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{ 1-[(2-cloro-5-fluoro-
bencil)amino]-4-metil-2-oxo0-1,2-dihidropiridin-3-il }Jacetamida;

(46) 2-(4-cloro-2-{[({1-[(2-fluoro-5-metoxibencil)amino]-4-metil-2- oxo-
1,2-dihidropiridin-3-il } acetil)Jamino]metil } fenoxi)-N-etil- acetamida;

(47) N-[2-(aminometil)-5-metilbencil]-2-{1-[(2-fluoro-5-metoxi-
bencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(48) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{ 1-[(2-fluoro-5-
metoxibencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il} acetamida;
(49) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{ 1-[(2-fluoro-5-metoxi-
bencil)amino]-4-metil-2-o0xo0-1,2-dihidropiridin-3-il }acetamida;

(50) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(2-metoxipiridin- 3-
il)metil]Jamino }-4-metil-2-oxo-1,2-dihidropiridin-3-il) acetamida,

(51) 2-(1-{[(2-metoxipiridin-3 -i])metil]mnino}-4-metil-2—ox9—l 2~
dihidropiridin-3-il)-N-[2-(1 H-tetrazol- 1-il)bencil|Jacetamida;

(52) N-[(6-amino-2,4-dimetilpiridin-3-il)metil}-2-(4-metil-1-{[(2- metil-1H-
imidazol-5-il)metil]Jamino}-2-oxo-1,2-dihidropiridin-3-il)- acetamida;
(53) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-1-{[(2-metil-1H-
imidazol-5-il)metil]Jamino}-2-oxo0-1,2-dihidropiridin-3-il) acetamida;

(54) 2-[({4-metil-1-[(2-morfolin-4-ilbencil) amino]-2-oxo-1,2-
dihdyropiridin-3-il}acetil)amino]metil } fenoxi)-N-etilacetamida;
'(55) N-[(6-amino-2,4-dimetilpiridin-3-il)metil}-2-{4-metil-1-[(2- morfolin-
4-ilbencil)amino]-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(56) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{4-metil-1-[(2- morfolin-4-
ilbencil)amino]-2-oxo-1,2-dihidropiridin-3-il } acetamida;
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(57) 2-[4-cloro-2-({[(4-metil-1- {[(2-morfolm—4-|lpmdm-3ﬁ{
amino }-2-oxo-1,2-dihidropiridin-3-il)acetilJamino} metil)fenoxi]-N-
etilacetamida;
(58) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(4-metil-1-{[(2- morfolin-
4-ilpiridin-3-il)metilJamino}-2-oxo-1,2-dihidropiridin-3-il)- acetamida;
(59) N-[(6-amino-2-metilpiridin-3-il)metil]-2<(4-metil-1-{[(2-morfolin-4-
ilpiridin-3-il)metil]amino}-2-oxo-1,2-dihidropiridin-3-il)acetamida;
(60) N-[2-(aminometil)-S-clorobencil]-2-{4-metil-2-oxo0-1-[(2-
fenoxibencil)amino]-1,2-dihidropiridin-3-il }acetamida;
(61) N-[(6-amino-2,4-dimetilpiridin-3-il)metil}-2-{4-metil-2-oxo-1- [(2-
fenoxibencil)amino}-1,2-dihidropiridin-3-il }acetamida;
(62) N-[2(aminometil)-S-metilbenzoil]-2-{4-metil-2-oxo-1-[(2-
fenoxibencilJamino]-1,2-dihidropiridin-3-il }acetamida;
(63) N-[2-(aminometil)-5-clorobencil]-2-(1-{(3,5-dimetilisoxazol-4-
il)metilJamino}-4-metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida;
(64) N-[2-(aminometil)-5-metilbencil]-2-(1-{[(3,5-dimetilisoxazol-4-
il)metillJamino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;
(65) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(3,5-dimetil- isoxazol-4-
il)metiljJamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;
(66) N-[2«(aminometil)-5-clorobencil]-2-{1-[(3-metoxibencil) amino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il}acetamida;
(67) N-[2<(aminometil)-5-metilbencil]-2-{ 1 -[(3-metoxibencil) amino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;
(68) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{ 1-[(3-metoxi-
bencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;
(69) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{ 1-[(3-metoxibencil}-amino]-
4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;
(70) N-[2-(aminometil)-5-clorobenzoil]-2-(4-metil-1-{[(3-metil-5-
fenilisoxazol-4-il)metiljJamino}-2-0xo0-1,2-dihidropiridin-3-il)- acetamida;
(71) 2-[4-cloro-2-({[4-metil-1-{[(3-metil-5-fenilisoxazol-4-il)}-
metilJamino}-2-oxo0-1,2-dihidropiridin-3-il)acetiljamino} metil)-fenoxi]-N-
etilacetamida;
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(72) N-[(6-amino-2,4-dimetilpiridin-3-il)mctil]-2-(4-metil-l-@m il-3-

fenilisoxazol-4-il)metilJamino }-2-0x0-1,2-dihidropiridin-3- il)acetamida;
(73) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(4-metil-1-{[(4- metil-1H-
imidazol-5-il)metilJamino}-2-oxo-1,2-dihidropiridin-3-il)- acetamida;

(74) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-1-{[(4-metil- 1 H-
imidazol-5-il)metil] amino}-2-oxo-1,2-dihidropiridin-3-il) acetamida;

(75) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-1-[(4-metil- 3,4-
dihidro-2H-1,4-benzoxazin-7-il)metilJamino}-2-oxo-1,2-dihidro- piridin-3-
il)-acetamida;

(76) 2-[4-cloro-2({[(1-{[(5-cloro-1,3-dimetil-1 H-pirazol-4-i)metil] -
amino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetilJamino} metil)- fenoxi]-
N-etilacetamida;

(77) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(1-{[(5-cloro-1,3- dimetil-
1 H-pirazol-4-il)metiljJamino}-4-metil-2-oxo-1,2-dihidro- piridin-3-
il)acetamida;

(78) N-[(6-amino-2-metilpiridin-3-il)metil]-2<(1-{[(5-cloro-1,3-dimetil-1 H-
pirazol-4-il)metilJamino }-4-metil-2-oxo0-1,2-dihidro-piridin-3-il)acetamida;
(79) 2-[4-cloro-2-({[{1-{[(5-cloro-1-metil-3-fenil-1 H-pirazol-4-il)-
metil]lamino}-4-metil-2-0xo-1,2-dihidropiridin-3-il)acetil]Jamino}-
metil)fenoxi]-N-etilacetamida;

(80) N-[2-(aminometil)-5-fluorobencil]-2-(1-{[(5-cloro-1-metil-3-fenil-1-
pirazol-4-il)metilJamino}-4-metil-2-oxo-1,2-dihidro- piridin-3-il)acetamida;
(81) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2<(1-{[(5-cloro-1- metil-3-
fenil-1H-pirazol-4-il)metilJamino }-4-metil-2-oxo-1,2- dihidropiridin-3-
il)acetamida;

(82) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(5-cloro-1-metil-3-fenil-
1 H-pirazol-4-il)metil]amino }-4-metil-2-oxo-1,2-dihidro- piridin-3-
il)acetamida;

(83) 2-(4-cloro-2-{[({1-[(5-cloro-2-fluorobencil)amino]-4-metil-2-oxo- 1,2-
dihidropiridin-3-il}acetil)amino]metil } fenoxi)-N-etilacetamida;

(84) N-[2-(aminometil)-5-metilbencil]-2-{ 1-[(5-cloro-2-fluorobencil)-
amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;
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(85) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{ 1-[(5-cloro-2-
fluorobencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(86) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{ 1-[(5-cloro-2-fluoro-
bencil)amino]-4-metil-2-0x0-1,2-dihidropiridin-3-il }acetamida;

(87) N-[2<(aminometil)-5-metilbencil]-2-(1-{[(5-cloro-2-fenil-1H-
imidazol-4-il)metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il) -
acetamida;

(88) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(1-{[(5-cloro-2-fenil-1H-
imidazol-4-il)metil]amino}-4-metil-2-0x0-1,2-dihidro- piridin-3-
il)acetamida;

(89) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(5-cloro-2-fenil- 1H-
imidazol-4-il)metilJamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)-
acetamida;

(90) 2-[4-cloro-2-( {[(1-{[(5-cloro-2-tienil)metil]Jamino } -4-metil-2- oxo0-1,2-
dihidropiridin-3-il)acetil]Jamino} metil)fenoxi}-N-etil-acetamida;

(91) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(1-{[(5-cloro-2-tienil)-
metil]Jamino}-4-metil-2-oxo-1,2-dihidropiridin-3-il)acetamida;

(92) 2-[4-cloro-2+({[(4-metil-1-{[(5-metil-3-fenilisoxazol-4-il)-
metil]Jamino}-2-oxo-1,2-dihidropiridin-3-il)acetil]Jamino} metil)- fenoxi]-N-
etilacetamida;

(93) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2<(4-metil-1-{[(5-metil-3-
fenilisoxazol-4-il)metilJamino}-2-oxo-1,2-dihidropiridin-3- il)acetamida;
(94) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-1-[(5-metil-3-
fenilisoxazol-4-il)metilJamino}-2-oxo-1,2-dihidropiridin-3-il)- acetamida;
(95) 2-[4-cloro-2-({[(4-metil-2-ox0-1-{[(5-piridin-2-il-2-tienil)-
metilJamino}-1,2-dihidropiridin-3-il)acetilJamino} metil)fenoxi]-N-
etilacetamida;

(96) N-[(6-amino-2,4-dimetilpiridin-3-il)metil}-2-(4-metil-2-oxo-1- {[(5-
piridin-2-il-2-tienil)metil]Jamino}-1,2-dihidropiridin-3-il)}- acetamida;

(97) N-[2-(aminometil)-5-fluorobencil]-2-(4-metil-2-oxo-1-{ [(5- piridin-2-
il-2-tienil)metilJamino}-1,2-dihidropiridin-3-il)acetamida;
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(98) N-[(6-amino-2-metilpiridin-3-il)metil}-2-(4-metil-2-oxo-1-{[(Mpiridin-
2-il-2-tienil)metil]Jamino}-1,2-dihidropiridin-3-il)acetamida;

(99) N-[2-(aminometil)-5-fluorobencil]-2-(1-{[(6-cloro-1,3-benzo- dioxol-
5-il)metil]Jamino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)- acetamida;

(100) N-[(6-amino-2, 4-dimetilpiridin-3-il)metil]}-2-(1-{[{(6-cloro-1,3-
benzodioxol-5-il)metillJamino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)-
acetamida;

(101) N-[(6-amino-2-metilpiridin-3-il)metil}-2-(1-{[(6-cloro-1,3-
benzodioxol-5-il)metiljJamino}-4-metil-2-oxo0-1,2-dihidropiridin-3-il)-
acetamida,

(102) 2-[4-cloro-2-({[(4-metil-2-0x0-1-{[3{(trifluorometoxi)bencil]-
amino}-1,2-dihidropiridin-3-il)acetilJamino} metil)fenoxi]-N-etil-
acetamida;

(103) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-(4-metil-2-oxo-1- {[3-
(trifluorometoxi)bencil]amino}-1,2-dihidropiridin-3-il)acetamida;

(104) N-[2-(aminometil)-5-fluorobencil]-2<(4-metil-2-oxo-1-{[3-
(trifluorometoxi)bencil]amino}-1,2-dihidropiridin-3-il)acetamida;

(105) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-2-oxo-1-{[3-
(trifluorometoxi)bencil]amino}-1,2-dihidropiridin-3-ilJacetamida;

(106) 2-{4-cloro-2-[({[4-metil-2-0x0-1-({[5-(2-tienil)isoxazol-3-il] -

metil }amino)-1,2-dihidropiridin-3-ilJacetil }amino)metil]fenoxi}-N-
etilacetamnida;

(107) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-[ 1-({3-[(2-cloro- 1,3-
tiazol-5-il)metoxi]bencil }amino)-4-metil-2-oxo-1,2-dihidro-piridin-3-
ilJacetamida;

(108) N-[(6-amino-2-metilpiridin-3-il)metil]-2-[1-({3-[(2-cloro-1,3- tiazol-
5-il)metoxi]bencil }amino)-4-metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida;
(109) N-[2-(aminometil)-5-clorobencil]-2(1-{[(1R, 4S)-biciclo [2.2.1]-
hept-5-en-2-ilmetil]amino }-4-metil-2-oxo-1,2-dihidropiridin-3-il)-
acetamida;
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(110) N-[(6-amino-2, 4-dimetilpiridin-3-il)metil}-2-(1-{[(1R, 4S)- biciclo
[2.2.1]hept-5-en-2-ilmetillJamino}-4-metil-2-oxo-1,2-dihidro- piridin-3-
il)acetamida;

(111) 2-(4-cloro-2-{[({1-[(ciclohexilmetil)amino]-4-metil-2-0xo0-1,2-
dihidropiridin-3-il }acetil)Jamino}metil } fenoxi)-N-etilacetamida;

(112) N-[2-(aminometil)-5-clorobencil]-2-{ 1-[(ciclohexilmetil}-amino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(113) N-[2<(aminometil)-5-fluorobencil]-2-{ 1-[(ciclohexilmetil}-amino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(114) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{ 1-[(ciclohexilmetil)-
amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il} acetamida;

(115) N-[2<(aminometil}-5-metilbencil]-2-{1-[(ciclopentilmetil}-amino]-4-
metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(116) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2- { 1-[(ciclopentil-
metil)amino]-4-metil-2-o0xo-1 ,2-dii1idropitidin-3-il }acetamida,

(117) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{ 1-[(ciclopentil-
metil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(118) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{4-metil-2-oxo-1-
[(piridin-2-ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;

(119) N-[(6-amino-2-metilpiridin-3-il)metil]-2- {4-metil-2-oxo-1-[(piridin-
2-ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;

(120) N-[2-(aminometil)-5-clorobencil]-2-{4-metil-2-oxo-1-[(piridin- 3-
ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;

(121) 2«(4-cloro-2-{[({4-metil-2-oxo-1-[(piridin-3-ilmetil)amino]-1,2-
dihidropiridin-3-il}acetil)Jamino]metil } fenoxi)-N-etilacetamida;

(122) N-[2«(aminometil)-5-metilbencil]-2-{4-metil-2-oxo-1-[(piridin-3-
ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;

(123) N-[2-(aminometil)-5-fluorobencil]-2-{4-metil-2-oxo-1-[(piridin- 3-
ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;

(124) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{4-metil-2-oxo-1-
[(piridin-3-ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;
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(125) N-[(6-amino-2-metilpiridin-3-il)metil]-2- {4-metil-2-oxo-1- [{piridin-
3-ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;

(126) N-[2(aminometil}-5-metilbencil]-2-{4-metil-2-o0x0-1-[(quinolin-8-
ilmetil)amino]-1,2-dihidropiridin-3-il }acetamida;

(127) 2-(4-cloro-2-{[({4-metil-2-0x0-1-[(quinolin-8-ilmetil)amino]- 1,2-
dihidropiridin-3-il }acetil)Jamino]metil } fenoxi)-N-etilacetamida;

(128) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{4-metil-2-0xo0-1-
[(quinolin-8-ilmetil)amino]-1,2-dihidropiridin-3-il}acetamida;

(129) 2-[4-cloro-2-({[(1-{[2,2-difluoro-2-(1-oxidopiridin-2-il Jetil]- amino}-
4-metil-2-oxo0-1,2-dihidropiridin-3-il)acetilJamino} metil)-fenoxi}-N-
etilacetamida;

(130) 2-(4-cloro-2-{[({1-[(2,2-difluoro-2-piridin-2-iletil)amino]-4- metil-2-
oxo-1,2-dihidropiridin-3-il }acetil)Jamino]metil } fenoxi)-N- etilacetamida;
(131) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{1-[(2,2-difluoro-2-
piridin-2-iletil)amino}-4-metil-2-oxo0-1,2-dihidropiridin-3-il }- acetamida;
(132) N-[2{(aminometil)-5-metilbencil]-2-{4-metil-2-oxo-1-[(2-
feniletil)amino]-1,2-dihidropiridin-3-il }acetamida;

(133) N-[2«(aminometil}-5-metoxibencil]-2-{4-metil-2-oxo-1-[(2-
feniletil)amino]-1,2-dihidropiridin-3-il }acetamida;

(134) 2-(4-cloro-2-{[({4-metil-2-oxo0-1-[(2-feniletil }amino]-1,2-
dihidropiridin-3-il }acetil)amino]metil} fenoxi)-N-etilacetamida;

(135) N-[(6-amino-2,4-dimetilpiridin-3-il)metil}-2-{4-metil-2-oxo-1-[(2-
feniletil) amino]-1,2-dihidropiridin-3-il }acetamida;

(136) N-[(6-amino-2-metilpiridin-3-il)metil]-2- {4-metil-2-oxo-1-[(2-
feniletil)amino]-1,2-dihidropiridin-3-il }acetamida;

(137) N-[2-(aminometil)-5-clorobencil]-2-{4-metil-oxo-1-[(2-
fenilpropil)amino]-1,2-dihidropiridin-3-il }acetamida;

(138) 2-(4-cloro-2-{[({4-metil-2-oxo-1-[(2-fenilpropil)amino]-1,2-
dihidropiridin-3-il }acetil)amino]metil } fenoxi)-N-etilacetamida;

(139) N-[(6-amino-2, 4-dimetilpiridin-3-il)metil]-2-{4-metil-2-oxo-1- [(2-
fenilpropil)amino]-1,2-dihidropiridin-3-il }acetamida; (140) N-[(6-amino-2-
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metilpiridin-3-il)metil]-2- {4-metil-2-oxo-~1-[(2-fenilpropil)amino]-1,2-

dihidropiridin-3-il }acetamida;

(141) N-[(6-amino-2-metilpiridin-3-il)metil]-2-(4-metil-2-oxo-1-{[(2- ox0-

1,2-dihidropiridin-3-il)metilJamino}-1,2-dihidropiridin-3-il) - acetamida;

(142) 2-(4-cloro-2-{[({1-[(3,3-dimetilbutil)amino]-4-metil-2-oxo0-1,2-

dihidropiridin-3-il }acetil)amino]metil } fenoxi)-N-etilacetamida;

(143) N-[(6-amino-2,4-dimetilpiridin-3-il)metil)-2-{1-[(3, 3-dimetil-

butil)Jamino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(144) 2-(4-cloro-2-{[({1-[(4-cianobencil)amino]-4-metil-2-oxo-1,2-

dihidropiridin-3-il }acetil)amino]metil } fenoxi)-N-etilacetamida;

(145) N-[2«(aminometil)-5-clorobencil]-2-{ 1-[(4-cianobencil)amino]-4-

metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(146) 2-(4—cloro-2-{ [({1-[(3-ciano-4-fluorobencil)amino]-4-metil-2-oxo-

1,2-dihidropiridin-3-il }acetil)amino]metil } fenoxi)-N-etil- acetamida;

(147) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-{1-[(3-ciano-4-

fluorobencil)amino]-4-metil-2-oxo0-1,2-dihidropiridin-3-il }acetamida;

(148) N-[(6-amino-2-metilpiridin-3-il)metil]-2-{ 1-[(3-ciano-4-fluoro-

bencil)amino]-4-metil-2-oxo-1,2-dihidropiridin-3-il }acetamida;

(149) 2-[1-(bencilamino)-4-metil-2-oxo-1,2-dihidropiridin-3-il]-N-{5-cloro-

2-[2-(etilamino)-2-oxoetoxi]bencil }acetamida;

(150) N-[2-(aminometil)-5-fluorobencil]-2-[ 1 (bencilamino)-4-metil-2-

oxo-1,2-dihidropiridin-3-ilJacetamida;

(151) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-[1-(bencilamino)-4-

metil-2-oxo-1,2-dihidropiridin-3-il]acetamida;

(152) N-[2-(aminometil)}-5-clorobencil)-2-[1-(isobutilamino)-4-metil-2-oxo-

1,2-dihidropiridin-3-ilJacetamida;

(153) N-[2(aminometil)-5-metilbencil]-2-[ 1 -(isobutilamino)-4-metil-2-oxo-

1,2-dihidropiridin-3-il]Jacetamida; y

(154) N-[(6-amino-2,4-dimetilpiridin-3-il)metil]-2-[1-(isobutilamino)- 4-

metil-2-oxo-1,2-dihidropiridin-3-ilJacetamida.

Ejemplo 6
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Los Compuestos de los Ejemplos se examinaron en Prueba B mé
se encontr que exhibian valores ICsTT menores de 50 uM. Por supuesto,
se descubrié que los compuestos de Ejemplos 2(xi) y 2(xii) exhibian valores
ICsp de 92.2 nM y 0.62 uM, respectivamente.

Abreviaturas

aq. = acuoso

AUC = drea bajo la curva

Boc = terc-butiloxicarbonilo

BSA = albumina sérica bovina

d = (en relacién con NMR) doblete

DCC = diciclohexil carbodiimida

DCE = 1,2-dicloroetano

DCM = diclorometano

DIPEA = diisopropiletilamina

DMAP = 4-(N,N-dimetilamino)piridina

DMF = dimetilformamida

DMSO = sulféxido de dimetilo

DVT = trombosis de vena profunda

EDC = 1-(3-dimetilaminopropil)-3-etilcarbodiimida
clorhidrato

Et = etilo

éter = éter dietilico

Et;N = trietilamino

EtOAc = acetato de etilo

EtOH = etanol

Et,O = éter dietilico

h = hora(s)

HATU = hexafluorofosfato de O-(azabenzotriazol-1-il)-

N,N,N' N'-tetrametiluronio



HCI

HOAT
HOBT
HPLC

mCPBA
Me
MeOH
min

MS
NADH

NADPH

NBS
NIH
NIHU
OAc
PCC
Ph

PyBOP

SOPs
TBME
TBTU
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[hexafluorofosfato de N,N,N'N- etil-
(benzotriazol-1-il)uronio]

acido clorhidrico, gas de cloruro de hidrégeno o
sal clorhidrato (dependiendo del contexto)
1-hidroxi-7-azabenzotriazol

1-hidroxibenzotriazol

cromatografia de liquidos de alta eficacia
cromatografia de liquidos

écido meta-cloroperbenzoico

metilo

metanol

minuto(s)

espectroscopia de masas

nicotinamida adenina dinucle6tido, forma
reducida

nicotinamida adenina dinucledtido fosfato,

forma reducida

N-Bromosuccinimida

Instituto Nacional de la Salud (US)

unidades del Instituto Nacional de la Salud

acetato

clorocromato de piridinio
fenilo

propilo
hexafluorofosfato  de

tripirrolidinofosfonio

(benzotriazol-1-iloxi)

temperatura de la sala

procedimientos estandar de operacion

terc-butil metil éter

[tetrafluoroborato de  N,N,N'N'-tetrametil-O-

(benzotriazol-1-il)uronio]
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TEA = trietilamina
TFA = 4cido trifluoroacético
THF = tetrahidrofurano

Los prefijos », s, { y ¢ tienen sus significados usuales: normal, secundario,

iso y terciario. El prefijo ¢ significa ciclo.
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Reivindicaciones

1. Un compuesto de formula I

en donde

la linea discontinua estd ausente o representa un enlace;

A representa C(0), S(0),;, C(O)O (en cuyo ultimo grupo la fraccién O se
une a R'), C(O)NH, S(O),NH (en cuyos Gltimos dos grupos la fraccion NH

se une a R') o C, alquileno;

R' representa

(a) Ci.10 alquilo, C,. o alquenilo, C;.jo alquinilo (los cuales dltimos
tres grupos se sustituyen opcionalmente por uno o mas
sustituyentes seleccionados de halo, CN, C;, cicloalquilo
(sustituido opcionalmente por uno o méis sustituyentes
seleccionados de halo, OH, =0, C, alquilo, C, alcoxi y arilo),
OR™, S(O).R®, S(ORLNR*YR*), N(R*)S(O):RY, N(R*}R"™,
B'-C(0)-B%-RY, arilo y Het"),

(b) Cs.po cicloalquilo o C4o cicloalquenilo, los cuales ultimos dos
grupos se sustituyen opcionalmente por uno o mds sustituyentes
seleccionados de halo, =0, CN, C,.j¢ alquilo, Cs.;¢ cicloalquilo
(sustituido opcionalmente por uno o mas sustituyentes

seleccionados de halo, OH, =0, C, alquilo, C,¢ alcoxi y arilo),

76>
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OR™, S(0),R™, S(ORN(R*}(R*), N(R*)S(O)R*, N(R**
C(O)-B*-RY, arilo y Het?,
(c) arilo,0

(d) Het’;

R* a R* representan independientemente, en cada ocurrencia,

(a) H,

(b) Cy.10 alquilo, C;y9 alquenilo, C,.o alquinilo (los cuales (ltimos tres
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, C,.¢ alcoxi, arilo y Het?),

(¢) Cs.1o cicloalquilo, C,.1o cicloalquenilo (los cuales altimos dos grupos
se sustituyen opcionalmente por uno o mdis sustituyentes
seleccionados de halo, OH, =0, C;¢ alquilo, C,¢ alcoxi, arilo y
Het®),

(d)ariloo

(e) Het,

siempre que R* no represente H cuandones 1 6 2;

el grupo -D-E-
(2) cuando la linea discontinua representa un enlace, representa -C(R>®)
=CR®- 0
(b) cuando la linea discontinua estd ausente, representa -C(R*XR*)-
C(R™(R™); R*™® y R® representan independientemente H, halo,
OH, C,4 alquilo, (CH2)p4O(C,.3 alquilo) (los cuales dltimos dos
grupos se sustituyen de manera opcional por un grupo OH o uno o
mas atomos F);
R® R® R™y R™ representan independientemente H, F o metilo;
o R*®y R juntos representan 2-4 n-alquileno;

ounode R®y R®, junto con uno de R™ representa C;4 - alquileno;

R? representa
(@ H,
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N
(b) halo, Zés

(c) Ci4 alquilo, C;¢ alquenilo, Cp4 alquinilo, C,4 alcoxi (los cuales
ultimos cuatro grupos se sustituyen opcionalmente por uno o més
sustituyentes seleccionados de halo, OH, CN, C, alcoxi, C(O)OH,
C(0)O-C, alquilo y OC(0)-C,4 alquilo) o

(d) junto con R*, R? representa C,.; n-alquileno, T'«C\2 n-alquileno) o
(C\.2 n-alquileno)-T', los cuales Gltimos tres grupos se sustituyen
opcionalmente por halo, o

(¢) junto con R*® y R*®, R? representa T°-[C(H)=], en donde T® se
enlaza al 4tomo C al cual se une el grupo R%;

R*™ y R® representan independientemente H, F o metilo (el cual altimo

grupo se sustituye opcionalmente por uno o mas dtomos F), o

(a) junto con R%, R* representa C,.; n-alquileno, T'<(C,; #-alquileno) o (C;.
, n-glquileno)}T', los cuales ultimos tres grupos se sustituyen
opcionalmente por halo, o

(b) junto con R%, R* y R representa T>-[C(H)=], en donde T se enlaza al
atomo C al cual se une el grupo R

T' y T? representan independientemente O, S, N(H) o N(C,4 alquilo);

G representa
(a) -C(O)N(R*)-[CH(C(O)R*)]o-1-Co-salquileno~(Q')e-,
(b) -C(O)N(R*)-C;.; alquenileno-(Q')s-,
(©)

Xﬂ\m(n")c squienclsQ" 024
0-2 1 o
d)

. +<::¢1<0H.>u+ _
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representa H o un grupo heterociclico aromético de 5 a 10 miem¥ros que
comprende uno o dos anillos y contiene, como heteroiatomo(s), un tomo de
azufre u oxigeno y/o uno o mas dtomos de nitrégeno, grupo heterociclico
que se sustituye opcionalmente por uno o mas sustituyentes seleccionados
de halo y C, alquilo;
Q' representa O, NR'®, [N(H)]o.1C(O)-Co. alquileno, C(O)NHNHC(O), o
N=CR"™)-;

arcpresenta 00 1;

Q* representa
/7 /7 /
dofl el | B
sz representa
N N\
/cH-f— . /N-}— ;
L representa

(a) Cgealquileno-R’,

(b) Cq.2 alquileno-CH=CH-C, alquileno-R",
(c) Cu2 alquileno-C=Cg; alquileno-R",

(d

(e)

a...

R11Il

en donde la linea discontinua representa un doble enlace opcional, o

®
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Ar representa fenilo o naftilo;
Het representa un grupo heterociclico de 5 a 10 miembros que comprende

uno o dos anillos y contiene, como heteroatomo(s), un dtomo de azufre u

oxigeno y/o uno o mas dtomos de nitrégeno;

R'™ representa H o uno o mas sustituyentes seleccionados de halo, OH, CN,
Cis alquilo, C;¢ alcoxi (los cuales Gltimos dos grupos se sustituyen
opcionalmente por uno o mas sustituyentes seleccionados de halo, OH, C,4
alcoxi, C(O)OR'* y C(O)N(R'®)R'*) y $(O)e,R'%,;

R'"™ y R'" representan independientemente H o uno o més sustituyentes
seleccionados de halo, OH, CN, C, 4 alquilo, C,¢ alcoxi (los cuales tltimos
dos grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, C,4 alcoxi, C(O)OR'® y C(O)N(R'*)R'™),
S(0)2R'%, =0, =NH, =NOH y =N-CN;

R'”® a R'%*, representan independientemente H, C,s alquilo o Ci;
cicloalquilo (los cuales Gltimos dos grupos se sustituyen opcionalmente por
un grupo OH 6 N(R'*)R'¥ 0 por uno o mas dtomos halo);

R'? representa, independientemente en cada ocurrencia, Ci¢ alquilo
sustituido opcionalmente por un grupo OH 6 N(R'*)R'¥ o por uno o mas
dtomos halo;

R'% y R'Y representan, independientemente en cada ocurrencia, H o C4
alquilo sustituido opcionalmente por uno 0 més étomos halo;

R" a RY representan independientemente (a)
()
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@
H

(b)

13
R

'1 Ri.
+@” W

H .
(c)
+ Cos llt||.||lnno—l~\R1‘“|
(d
/Rﬂe
e
(e)
Jn
oy
H H ,
4y
)j\n’ R
4

(8) Het"

o R® a R? pueden representar también H;

Q' representa O, N(R'™), $(0),, S(0);NH, C(0O) o -CH=N-;
Q* representa O, S 6 CHy;

124
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arepresenta0 6 1; ’Léc‘

Het" representa un grupo heterociclico de a 5 6 6 miembros que contiene
uno a cuatro heteroatomos seleccionados de oxigeno, nitrégeno y/o azufre,
el cual grupo heterociclico puede sustituirse por uno o més sustituyentes
seleccionados de halo, =0, C,, alquilo y C, alcoxi (los cuales Gltimos dos

grupos se sustituyen de manera opcional por uno o més dtomos halo);

R"* a R™ representan independientemente

(® H,

(b) CN,

(c) NH,,

(d) OR" o

(¢) C(O)OR'S

R" representa

(8 H,

(b) C,.i0 alquilo, Cs., alquenilo, Cs.;9 alquinilo,

(c) Cs.i0 cicloalquilo, Cy o cicloalquenilo, los cuales dltimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo y C, alquilo, o

(d) C,; alquilo, el cual dltimo grupo se interrumpe opcionalmente por
oxigeno y se sustituye por arilo o -O-arilo;

R'C representa
(a) C,.jp alquilo, Cs.i0 alquenilo, C;.)9 alquinilo, los cuales altimos tres
grupos se interrumpen opcionalmente por uno o més atomos de
oxigeno, o
(b) Ci.0 cicloalquilo, C49 cicloalquenilo, los cuales ultimos dos
grupos se sustituyen opcionalmente por uno o mdis sustituyentes
seleccionados de halo y C, 4 alquilo, o
(c) C,. alquilo, el cual Gltimo grupo se interrumpe opcionalmente por
oxigeno y se sustituye por arilo o -O-arilo;
R™a R¥ R'™aR'*y R a R" representan independientemente
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(a) Ho (L

(b) Ci4 alquilo (el cual dltimo grupo se sustituye opcionalmente por
uno o més sustituyentes seleccionados de halo y OH),
o R'* y R" representan independientemente C(O)O-C, alquilo (la parte
alquilo de cuyo ultimo grupo se sustituye opcionalmente por arilo y/o uno o
mas atomos halo),
oR' representa
(a) C,4 alquilo sustituido por C; cicloalquilo o arilo,
(b) Cs cicloalquilo,
(c) C(0)O-Ci¢ elquilo (la parte alquilo de cuyo altimo grupo se
sustituye opcionalmente por arilo y/o uno o mas atomos halo),
(d) C(O)C,, alquilo,
(e) C(ON(H)-C,¢ alquilo (la parte alquilo de cuyo Gltimo grupo se
sustituye opcionalmente por arilo y/o uno o mas dtomos halo) o
() S(0)-Cis alquilo (la parte alquilo de cuyo ultimo grupo se
sustituye opcionalmente por arilo y/o uno o mas atomos halo),
o R y R"™ juntos representan Ci;¢ n-alquileno interrumpido
opcionalmente por O, S, N(H) o N(C,4 alquilo) y/o se sustituye por uno o
mas grupos C,4 alquilo;

cada arilo representa independientemente un grupo aromatico carbociclico
Cé-10, grupo que puede comprender uno o dos anillos y puede sustituirse por
uno o mas sustituyentes seleccionados de

(a) halo,

(b)CN,

(c) Ci.10 alquilo, C,.1o alquenilo, C; 9 alquinilo (los cuales dltimos tres
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, C,4 alcoxi, C(O)OH, C(0)O-C,s
alquilo, fenilo (el cual Gltimo grupo se sustituye opcionalmente por
halo) y Het’),

(d) Cs.yp cicloalquilo, C4.;9 cicloalquenilo (los cuales Gltimos dos grupos

se sustituyen opcionalmente por uno o0 mas sustituyentes
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seleccionados de halo, OH, =0, C,, alquilo, C,.¢ alcoxi, fenilo (el
cual altimo grupo se sustituye opcionalmente por halo) y Het®),

(e) OR'™

() S(O)R"™,

(8)S(O)NR™YR™),

(HNR™S(O}R",

(@) NR™R'™),

() B*-C(0)-B°R'",

(k) fenilo (el cual dltimo grupo se sustituye opcionalmente por halo),

() Het’y

(m) Si(R"}R'™)R"™);

R'™ a R!" representan independientemente, en cada ocurrencia,

(@) H,

(b) C,i.10 alquilo, C,. 0 alquenilo, Cs. ¢ alquinilo (los cuales altimos tres
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, C, alcoxi, fenilo (el cual altimo grupo
se sustituye opcionalmente por halo) y Het'®),

(¢) Cs.i0 cicloalquilo, C4yp cicloalquenilo (los cuales ualtimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, =0, C, alquilo, C, alcoxi, fenilo (el
cual Gltimo grupo se sustituye opcionalmente por halo) y Het'"),

(d) fenilo (el cual dltimo grupo se sustituye opcionalmente por halo) o

(e) Het'?,

siempre que R'” no represente H cuando pes 1 6 2;

Het' a Het' representan independientemente grupos heterociclicos de 4 a
14 miembros que contienen uno o mas heterodtomos seleccionados de
oxigeno, nitrégeno y/o azufre, los cuales grupos heterociclicos pueden
comprender uno, dos o tres anillos y pueden sustituirse por uno o mds

sustituyentes seleccionados de
(a) halo,
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(B CN,
(¢) Ci.;o alquilo, Ca 0 alquenilo, C;.,o alquinilo (los cuales ultimos

(d)

(®
)
()
(h)
€)
),
(k)
()

cuatro grupos se sustituyen opcionalmente por uno o maés
sustituyentes secleccionados de halo, OH, C,¢ alcoxi, C(O)OH,
C(0)O-C, alquilo, fenilo (el cual Gltimo grupo se sustituye
opcionalmente por halo) y Het"),

Ci.jo ciclolquilo, Cy.yy cicloalquenilo (los cuales Gltimos dos grupos
se sustituyen opcionalmente por uno o mds sustituyentes
seleccionados de halo, OH, =0, C,¢ alquilo, C,4 alcoxi, fenilo (el
cual Gltimo grupo se sustituye opcionalmente por halo) y Het"),

=0,

OR'™,

S(O).R'™,

S(O)NR™)R™),

N(R"™)S(O)R"™"

NREXR™),

B’-C(0)-B*-R",

fenilo (el cual Gltimo grupo se sustituye opcionalmente por halo),

(m) Het'y

()

Si(R™) (R*®)}R™);

R'™ a R'" representan independientemente, en cada ocurrencia,

(a)
®)

@

H,

C1.10 alquilo, C;.jp alquenilo, ;.o alquinilo (los cuales ultimos tres
grupos se sustituyen opcionalmente por uno o m4s sustituyentes
seleccionados de halo, OH, C,. alcoxi, fenilo (el cual dltimo grupo
se sustituye opcionalmente por halo) y Het®),

Ci.io cicloalquilo, C,.,o cicloalquenilo (los cuales ultimos dos
grupos se sustituyen opcionalmente por uno o mas sustituyentes
seleccionados de halo, OH, =0, C,4 alquilo, C,, alcoxi, fenilo (el
cual Gltimo grupo se sustituye opcionalmente por halo) y Het®),
fenilo (el cual dltimo grupo se sustituye opcionalmente por halo) o
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(e) Het', " 4 ’L;lj

siempre que R'*® no represente H cuando qes 1 6 2;

Het® a Het' representan independientemente grupos heterociclicos de 5 o 6
miembros que contienen uno a cuatro heterodtomos seleccionados de
oxigeno, nitrégeno y/o azufre, grupos heterociclicos que pueden sustituirse

por uno o méas sustituyentes seleccionados de halo, =0 y C,, alquilo;

B' a B* representan independientemente un enlace directo, O, S 6 NH;
n, p y q representan independientemente 0, 1 6 2;

R'® R'® R'™ R™ R y R™ representan independientemente C,
alquilo o fenilo (el cual dltimo grupo se sustituye opcionalmente por halo o
C\4 alquilo);

a menos que se especifique otra cosa

(i) grupos alquilo, alquenilo, alquinilo, cicloalquilo, cicloalquenilo,
alquileno y alquenileno, asi como la parte alquilo de grupos alcoxi,
pueden sustituirse por uno o mas &tomos halo, y

(ii) grupos cicloalquilo y cicloalquenilo pueden comprender uno o dos

anillos y, adicionalmente, pueden fusionarse mediante anillo a uno o dos

grupos fenilo;

o su derivado farmacéuticamente aceptable,

2.  Un compuesto como se reivindica en la Reivindicacion 1 que es un

compuesto de férmula Ic, Id o Ie,
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RzR" kY }1
—(C x
o) RY
o
A/
lla‘
R'RY R® R
(%H_(CH’)'_O‘NJ\N’R“
| | id
(o] H H
Iil (o}
~NH
A
*"1
Rz Rﬁ 3b H (CH,JU _R-]a
—(CH,); —(‘
4 Tc-ﬁz),“oﬂ "i‘—Rm le
l:l (o] H
?,NH
R1

en donde X' representa CH O N;
cuando X' representa CH
(@) R* representa R como se define en la Reivindicacién 1, y
(b) R representa R''® como se define en la Reivindicacion 1;
cuando X' representa N
(a) R*representa R? como se define en la Reivindicacién 1, y
(b) R’ representa R'" como se define en la Reivindicacion 1;
r representa 1 a 3;
srepresenta2a4;y
t represental a 3;
u y v representan independientemente O a 2, siendo la sumatoriadeuy v 1
62y
R', R% R*, R® R'", R, R™ R'® R R' R’ R%y A son como se

define en la Reivindicacion 1.
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3. Un compuesto como se reivindica en la Reivindicacién 2 que es un

compuesto de férmula Ic,

en donde

R2 Rh Y 1
H
N—(CH,),R"
o le

R,

A representa CH(CH;)CH, (ltimo grupo en el cual la unidad CH(CH?) se
une a R') 0 CHj,, (CHy); o CF,CHj (Giltimo grupo en el cual la unidad CF; se

uneaR");

R' representa

(a)

®)

()

(d)

(e)

®

(8
(h)

isopropilo o terc-butilo,

ciclopentilo, ciclohexilo o biciclo[2.2.1]hept-5-eno,

fenilo sustituido opcionalmente por uno o dos sustituyentes
seleccionados de halo, CN, metilo, CF;, metoxi, OCF,, fenoxi,
morfolin-4-ilo 0 O-CH;-(2-clorotiazol-5-ilo),

imidazolilo sustituido de manera opcional por uno a tres
sustituyentes seleccionados de Cl, metilo y fenilo,

isoxazolilo sustituido de manera opcional por uno o dos
sustituyentes seleccionados de metilo, fenilo y 2-tienilo,

tiazolilo sustituido de manera opcional por uno o dos grupos

metilo,

tienilo sustituido de manera opcional por Cl o piridinilo,

pirazolilo sustituido opcionalmente por uno a tres sustituyentes
seleccionados de Cl, metilo, etilo, fenilo y morfolin-4-ilo,

pirrolilo sustituido de manera opcional por uno a tres
sustituyentes seleccionados de metil, S(O),-fenilo, C(O)-fenilo y
1,3,4-triazol-1-ilo,

Toe———

——

725
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(j) piridinilo sustituido de manera opcional por OH, metoxi o
morfolin-4-ilo, y de manera opcional en ia forma de un N-6xido,

(k) piridonilo,

(1) pirazinilo,

(m) benzodioxolilo opcionalmente sustituido por halo,

(n) benzomorfolinilo sustituido de manera opcional por metilo;

(o) 2,1,3-benzoxadiazolilo,

(p) 2,3-dihidrobenzofuranilo o

(Q) quinolinilo;
R’ y R® ambos representan H;
r representa 1;
el grupo

1
+E\ ﬂ—R"
R
representa
R° CH,
o I

NH,

R rR™

R°® representa H, F, Cl, OH, metilo, tetrazol-1-ilo, OCH,C(O)N(H)R'® &
CH,N(H)R'*;

R'? representa H o C,_; alquilo opcionalmente sustituido por N(CH;),;

R'* representa C(O)O-terc-butilo, H, etilo, CH,CF; o ciclopentilo;

R"™ representa H, metilo, CF;, metoxi, F 6 Cl; y

R representa H 6 metilo.

4. Una formulacién farmacéutica que incluye un compuesto como se

define en una cualquiera de las Reivindicaciones |1 a 3, o su derivado
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farmacéuticamente aceptable, en mezcla con un coadyuvante, diluyente o

excipiente farmacéuticamente aceptable.

5. Un compuesto como se define en una cualquiera de las
Reivindicaciones 1 a 3, o su derivado farmacéuticamente aceptable, para

uso como un producto farmacéutico.

6.  El uso de un compuesto como se define en una cualquiera de las
Reivindicaciones 1 a 3, o su derivado farmacéuticamente aceptable, como
un ingrediente activo para la manufactura de un medicamento para el
tratamiento de una enfermedad donde es benéfica la inhibicién de trombina.

7. Un método de tratamiento de una enfermedad donde es benéfica la
inhibicién de trombina, método que comprende la administracion de una
cantidad terapéuticamente efectiva de un compuesto como se define en una
cualquiera de las Reivindicaciones 1 a 3, o su derivado farmacéuticamente

aceptable, a una persona que sufre de, o susceptible a, tal enfermedad.

8.  Un proceso para la preparacion de un compuesto de formula I como
se define en la Reivindicacion 1, que comprende:
(a) para compuestos de formula I en la cual el grupo G representa

(i) C(ONR™HCH(C(O)R")]o-Cossalquileno(Q')y-,

(i) C(O)N(R®)-C,; alquenileno-(Q"),-,

(iii) C(O)N(R™®)-C,., alquinileno{Q"),-,

(iv)

){ﬂ\N(R")cu alqulleno— a0\ Q’!L§-
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en donde Q™ representa N o NHCH,
acoplamiento de un compuesto de formula I,

en donde la linea discontinua, R', R%, R®, R*®, A, D y E son como se define
en la Reivindicacion 1, con un compuesto de férmula 111,
H-G*-L 111

en donde L es como ya se definié en reivindicacién 1 G® representa

(i) -NR*MHCH(C(O)R*)]o.1-Co. alquileno-(Q")s-,

(i) -N(R™)-C,; alquenileno-(Q"),-,

(iii) -N(R™)-C,; alquinileno(Q"),,

(iv)

~-NR™IC, , siauliene "'@Q"’—%—
0D
—i-c\"r__j\o"—}—

en donde Q” representa N o NHCH y R* R®, R¥*,R’, Q', Q®y
a son como se define en la Reivindicacién 1;

(b) para compuestos de férmula I en la cual G representa
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y L representa L, el cual Gltimo grupo representa L como se define en la
Reivindicacién 1, excepto que no represente C, alquileno-R®, ciclacién de

un compuesto de formula IV,

Rz Ral %

P N>_(CH3)&_|—'
\NH

|1

R

en donde L* es como se define mds arriba y la linea discontinua, R', R%, R,
R:"’, A, D y E son como se define en Ia Reivindicacién 1;

() para compuestos de formula I en la cual R®, R® R® o R¢ representa -C
(=NH)NH,, -C(=NNH;)NH; o -C(=NOH)NH,, 1a reaccién de un compuesto
de formula V,

en donde L® representa L como se define en la Reivindicacion 1, excepto
que R®, R®, R® 0 RY (segiin lo apropiado) se reemplaza por un grupo ciano o
-C(=NH)O-C, alquilo, y la linea discontinua, R', R4 R*,R*", A, D,Ey G
son como se define en la Reivindicacién 1, con una fuente adecuada de
amoniaco, hidrazina o hidroxilamina;

(d) para compuestos de férmula 1 en la cual R'*, R"" o R™ representa H,
desproteccion de un compuesto correspondiente de formula I en la cual
R™ R" o R', (segfin lo apropiado) representa C(O)O-CHaarilo;
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(e) para compuestos de formula I en la cual R'* representa H, gecion ¢
de un compuesto correspondiente de formula I en la cual R'* rep{'esenta
C(0)O-C,, alquilo;

(f) reaccion de un compuesto de formula VI,

Rz RSa Rab

en donde la linea discontinua, R%, R® R®, A, D, E, G y L son como se
define en la Reivindicacion 1, con un compuesto de férmula VII,

R'-A-Lg' vil
en donde Lg' representa un grupo saliente y R' y A son como se define en
la Reivindicacion 1;
(g) para compuestos de formula I en la cual A representa C(O)NH, reaccion
de un compuesto de férmula VI, como se define mas arriba, con un
compuesto de formula VIII,

R'-N=C=0 \Z0
en donde R' como se define en la Reivindicacién 1;
(h) para compuestos de formula I en la cual A representa C,, alquileno,
reaccién de un compuesto de férmula VI, como se define més arriba, con un
compuesto de formula IX,

R'-Cg s alquileno-CHO 1X

en donde R' es como se define en la Reivindicacién 1, seguida por
reduccion en la presencia de un agente reductor; o
(i) para compuestos de formula I en la cual R%, R®, R® o R® representa-C
(=NCN)NHj, reaccién de un compuesto correspondiente de formula [ en la
cual R®, R®, R® 0 RY, respectivamente, representa-C(=NH)NH; con bromuro

de ciandgeno.
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9. Un compuesto de férmula II, como se define en la Reivindicacion 8, o

su derivado protegido.

10. Un compuesto de formula IV, como se define en la Reivindicacion 8, o

su derivado protegido.

11. Un compuesto de férmula VI, como se define en la Reivindicacion 8, o

su derivado protegido.
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EXTRACTO - )

Se provee un compuesto de férmula I

en donde la linea discontinua, R', R R*® R®, A, D, E, G y L tienen los
significados dados en la descripcion, compuestos que son fitiles como, o son
utiles como profarmacos de, inhibidores competitivos de proteasas tipo
tripsina, tales como trombina y, por consiguiente, en particular, en el
tratamiento de afecciones donde es benéfica la inhibicion de trombina
(verbigracia, trastornos tales como tromboembolismos, donde se requiere o
desea la inhibicion de trombina, y/o enfermedades donde es indicada una

terapia anticoagulante).
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PODER

Yo {nosotros)

domicliiadois) en

Nombro(amos) 8: RAMIRO CASTRO DUQUE y/o JUAN
PABLO CADENA SARMIENTO vy/o BEATRIZ
JARAMILLO 8.

de Bogotd, Colombia, apoderados verdaderos y legales
con poder sspeciaf, ampllo y suficiente, para recabar
de las oficinee vy =autoridedes colombianas
administratives, judiciales y de policfa, en cualiquier
instancia o recurso, la' obtenclén des patentes de
invencldn, registros de mercas, disefios Industriales,
modelos de utllidad, depdsitos de nombras Bomarciales
y ansefias, registros de derachos de autor y contratos
sobre los mismos, obtenclidn de certificados de
obtentor de variadades vegetsles, asl como sus
prérroges, renovaciones, anotaciones de traspaso,
camblos de nombra y/o domiclio; elaborar, tramitar y
‘spistrar contratoe da licencla y licenclas de
cuelesquiera clases; Intsrvenir como demandente o
como demandado en cuslquier Instancla y recurso ante
cuaiquier [uez, corporacién, funclonario pdblico o
autorided en acciones Judicleles, administrativas y de
policia tales como: oposicionss al reglatro de marces;
accionea de caducided, cancelacidn y nulldaed;
acclones relvindicatorlas, acclones derivadaa de la
obtenclén o explotacidn de licencias; acclonsa de
competencia desleal; demandas penales; acciones de
indemnizecidén de perjulclos, raclamos y obgsaervaclonss
a solicitudes de patentes, disefics Industrialas, modelos
da utilidad, en al ejerciclo de medides ceutelares y en
otres acciones o medidas simileres.

A aste ofecto, lofs) {fecultolamos} para elever
solivitudes, formular dascripclonas, snmiendas,
protostss, declarscionas, oposiciones, canceleclones,
nulldades, apslacionss y reclamoas;’ pagar impuestos,
;uotas y grevémenss prescritos por la ley; renuncler o
desistir s derechos concedidos o en curso de
conceslon; reclbir toda clase de documentos y valores,
dendo el descergo raspectivo, y, en generel, pare dar
ante dichas autoridades todos los pasos necesarlos al
efecto indicede y tomer todas les medidas que
crayaren conducentes al reaguardo da mis (nuestros
intereses), con todas las demés facultades legales
necasarias.

Eete poder comprende la facultad de ratificar o
confirmar en mi  (nuestro) nombre o dctuado sl
coma lu facuitad de desistlr, transiglr, compromater, y
la da sustituldo en todo o en parte y revocer
sustituciones. Asimlemo nombro(amos) a: RAMIRO
CASTRO DUQUE vy/o JUAN PABLO CADENA
SARMIENTO y/o BEATRIZ JARAMILLO §.
domicllilado(s} en la Carrera 7 No. 18-56 Piso 9, mis
inuestros) epoderados sn Colomble, con facultedes
pere recibir notlficaciones y designer epodersdos
judiciales o extrajudiciales.

Otorgado y firmado an

hoy " de de 200_
-,
Firma . s
- A"
[ »
Nombre P
Cargo v

Brigard & Castro -

" BOGOTA - COLOMBIA

POWER OF ATTORN

| (We) ASTRAZENECA AB

domiclled in SE-IS1~Sodertalje, Sweden

Heraby appoint RAMIRO [CASTRO DUQUE and/or
JUAN PABLO CADENA SARMIENTO and/or BEA[RIZ
JARAMILLO 8. .
of Bopgotd, Colombla, my| (our) true and lawful
attorneys with special, ample and sufficlent powsr to
obtain from tha Colombian [edminlatrative, judicial and
police offices and authorities, In any instance,
privilegea of patents of [invention, registration of
trademarks, Industrlal designs and utility magels;

- raglstration of commercial names and  emblems,

ragistration of copyright and contracts related thefeto,
certlficates ‘of obtalners of vegetables variaties, as|wall
8s extensions, renawale and recordal of assignmants
and changes of name anli domicile related to| the
above; to prapare, proaeculo and registar licen of
sny kind; to act as plaintiff or defendent iqlnv
instancs or recourse, and before any judge,
corporation, public oﬁ'lclal! or authorty In judicial,
adminlstrative and police actlons, such as: oppositions
to the registration of trademarks; caducity, cancallftion
and nullity ections; clalm |actlons derlved from| the
obtaining or explotation of| licenses, action of upfalr
competition; penal demands, ections of indamnities for
damages: claims or |observations on pgtent
applications, models, Industriel designs and wility
modals; in the exercise of praventive measures: and In
other actions or similar procTadIngs.

!

. |

To that effect they are hareby empowered to; fila
applications, formulate dgseriptlonl. amendmanta,
protasts, daclarations, oppositions, cancellations,
nullities, appasis and claims; to pay taxes, quotes|and
asasssmants prascribed by IFw, renounce or walva the *
rights granted or In the process of granting; to mTIvo

all kind of documents apd valusbles, glving |the
respactive release of receipt, and, In gensral, tp take
befora seld authorities +hel necessary steps to such
effect, and any measurep that they may deem
pertinent to the aafeguard [of my (oyr) interept(s)
with all the other nacessary Jegsl powars.

This power Includes the faculty to ratify or corffirm
desist, settle and compromise on my {our} behalf, jand
to substitute this power in| whole or in part end to
revoke substitutions. At the same time | (Wse) hefaby
appaint RAMIRO CASTRQO DUQUE and/or JUA
PABLO CADENA SARMIENTO end/or LK
JARAMILLO S, | -
domiclied In Carrera 7 No.|18-58, Pisg

attomey(s) In fact, with powars to
and to designate judicial andlu s

Granted and signed in fdEcil
this

Signature

Name KEVIN B
Titla Director, IP Servicey
(]

.
g
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CERTIFICADO N:OTARIAL (SOCIEDAD)
, .

Iiloy Jdﬂ de
Trsonnlmante compareacid ante m{

8 quien cagozco, y del qulen me consta que flrmé el
dnterlor documento, debidemente juramentade daclaré
\} dljo qua él as

! - ;
[] . I
© [
|

|
Socledad legaimanta constitulda para un periodo de

quraciﬂn que sun no ha terminado; que el gdeclarante
a[ni sutorizado por dicha compafila para conferir este
plodor: qus el sallo estampado por éi el pie de tal poder,
an nombre y raprunntn;clén de la expresada compaiila,
j: el sello oficlal da Ollli Y que el objeto para al cual se

;onfiers este instrumento asté comprendido dentro del
de la sociedad.

suscrito Ngtario hace constar que tuvo a la vista laa
pruebas de la exlstancln: de la sociedad.

|
Estado de
son fecha |

que quisn r.onﬁnré el pressnte poder es Bu
represantants,

Notario]Publico (sello)
i

| CERTIFICADO NOTARIAL
_ " PERSONA NATURAL

Hloy de de

, comparecid{sron)
ahte mi

a|quien {es) conozco y' me consta que esison} la(s)
peraona(s) firmante(s) Qel documento que preceds y
aulenies) daclara(n) que otorgan &l mlsmo para ios
fines y propdlltos_ que o]! &l se expresan.

L
'nl !
L ]

Notério i!’ﬂblloo (anilo)

i
I
i
LEGALIZACION POR APOSTILLA ES REQUERIDA,

|
|
I
!

NOTARIAL CERTIFICATE (CORPORATION)

< L4 3
On this f day of { "'(. of
parsonally aPpearad bafore me
W B

tc; me known, and known to me to be the person who
signed the foregoing Instrument who baing by me duly
sworn did depose and say that he {she) Is the

AT ve?
af
Ptteszeneet A8

Which is legally constituted for a term not ‘yet expired,
that deponent ja authorized by sald Company to con
-this Power of Attornay: that the seal sffixed haraun
by the deponent in tha name and on behalf of said
Corporation Is the corporate seel thersof: and that
purpoga for which this instrument ia granted
included within the corporate purpose of company.

The undersigned Notery Public attests that he has seen
the documents that prove the existance of the
company.

Coidln —
State of

under data of p ©T \[r- aney 20 3

and that he {she)} who grams the present power of
attorney is its Rapresentative,

Notery Public (Seal)
o

NOTARIAL CERTIFICATE
NATURAL PERSON

On this day of of
pearsonally appaared before me

who Is{ara) known to me an

stteat executad
thé foregoing document apé )

declared he
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APOSTILLE

(Hugue Convention of $ October 1961 / Convention d¢ La Haye du § ootobre 1961) - -
UNITED KINGDOM OF GREAT BRITAIR AND NORTIERN IRELAND

I.  Country: Unkted Kingdom of Grest Britain end Northewm Ireland
Pays: Roysume-Uni de Grande-Bretagne et o'Irlande du Nord

This public document / Lz prisem acte public

4 B Hodigeon
a étd gigné par

3.  Acting in the capacity af  Notary Publle

agissant en qualité de

4. Beamyihepcalsmmpof  The Sald Notary Public

et revitty du sceau/timbre de
Catifed/Auens

5. =t London/i Londres 6. thelz 17 Febrmary 2004 .

by Her Majesty's Principal Secretary of State foe Foreign snd Commonwealth Affirs /
par le Seerétnire d"Eat Principal de Sa Majest? mrx Affzires Eirangéres et du Commonweslth,

G348987

9. Stamp: 10. Signatre:  J. [reland
limb.n:

Far the Sureimy of Susu | P Iy Secritola o Voot

11 this docnment it Lo be used in & country which s not party to the

Hague Convention of § October 1961,
it should be presented to the consular seetion of the mission representing that dountry,
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TRADUCCION SIMPLE AL ESPANOL del la Apostilia que vienen junto con gl Certificado
Notarial (Sociedad) y sl Poder concedido por ASTRAZENECA AB, domlmllada en SE -
151 Sodertalje, Suecia @ Ramiro Castro Duque y/o Juan Pablo Cadena Sarmiento ylo

Beatriz Jaramillo S, domiclllados en la Carrera 7 #18-56, P, 9, Boggtﬂ D.C., ¢

".:olombla

AUTENTICACION

{Convencldon de La Haya del 5 de Octubre de 1961)

REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NOF

1. Pals: Reino Unido de Gran Bretafa e ifanda del Norte
2. Este documento puablico

-

_ha sido firmado por J. B. Hodgson
3. actuando en capacidad de Notario Piblico
4, lleva o sello de: Dicho Notario Pdblico
CERTIFICADO
5. en Londres 6. ol 17 de Febrero de 2004
7. por E! secretario de Estado Principal de Su Majestad para Asuntos Exteriores y de la
Comunided
8. No. G348987
9. Sello 10. Firma

J. lreland {Firma)

ITE

Si este documento va a ser utilizado en un pals que no es parte de la Convencién de La
Haya del 5 de Octubre de 1981, debe ser presentado a la seccién consular de la misién

que representa a ese pals.
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE
PCT :

PATENTE DE INVENCION [1/ L MODELO DE UTILIDAD [ ]

LT LIE} ]
4 Indicacién de que se solicita la concesion de una patente [
9. ‘Datos de identificacidn del solicitante o de la persona que presenta la solicitud |
- 4 Descripcién de la invencion [
4 Dibujos de ser estos pertinentes {
-4 Comprobante de pago de las tasas establecidas [

COMPLETA [ ] INCOMPLETA [ ]

=10 INDUSTRIAL [ ]

€ Indicacion de que se solicita el registro de Disedu Industrial (]

¢ Datos de identificacidn del solicitante o de la persona que presenta la solicitud [ ]

¢ Reprqsentacibn grafica y fotografica del Disefio Industrial o muestra del []
material que incorpora el disefio

¢ Comprobante de pago de las tasas establecidas [ ]

COMPLETA [ -] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ }

Indicacién de que se solicita el registro de un Esquema de Trazado [ ]
Datos de identificacidn del solicitante o de la persona que presenta la solicitud [ ]
¢ Representacion gréfica del esquema trazado [ ]
¢ Comprobante de pago de las tasas establecidas (1
COMPLETA [ ] INCOMPLETA [ ]
e, 4/
Firma Rtspo\sablé
-+ MY, LUl :
Fecha Vi NGV, &8 Carrera 13 No. 27-00 Piso 5, 7y 10
; Conmutador: 38208 40
Fax: 350 52 20
-mail; info@sic.qov.co
WWW.SiC.gov.co
Bogota, D.C., Colombia i

' ol - "
5 'L

L]
4
- -
._“.'.-.. &
wd
n:"*‘d



REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE IMNMDUSTRIA Y COMERCI 2 \ S
Bogot4,
2020
Doctor(a)

CADENA BARMIENTO JUAN PABLO
Apoderado(a) y/o Representante de
ASTRAZENERCA AB

REFERENCIA Radicacién No. 6 75897
Bolicitud internacicmal 8E2005/000124
Fecha iniclo fase naciomal 06/09/2006

Trémite 11

Evento a7e

Actuacidn 430

oficio No. UJu10489

Camo resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 de la Comisifém de la Comunidad Andina, articulo 37 del Tratado de
Cooperacién Materia de Patentes (FCT), regla 51 bis del Reglamento y Circular
Onica de la Buperintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia dal documento en que consta la cesiém del
derecho a la patente dal inventor al solicitante o a su causante., (Art. 26-k)
Decisiém 486.

En cumplimiento de lo dispueato por el articulo 39 de la Decislén 486, se le
requiere para que dentro del término de dos meses sigulentes a la fecha da
notificacifn del presente oficio, complete los requiaitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerazd abandonada y perderf su prelacidnm.

Notifiquese el presentea oficio conforme & lo digspuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No.10 de 2001.

ALIX CESPEDEB DE VERGEL
Jefe de ly diviesién de Nuevas Creacicnes

El anterior requerimiento fue notificado por fijacién en 1lista de

focha —JBSET 205



