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ANTI-INFLAMMATORY MEDICAMENTS

BACKGROUND OF THE INVENTION

Related Applications

This application claims the benefit of provisional applications entitled Process For
MODULATING PROTEIN FUNCTION, S/N 60/437,487 filed December 31, 2002, ANTI-
CANCER MEDICAMENTS, S/N 60/437,403 filed December 31, 2002, ANTI-
INFLAMMATORY MEDICAMENTS, S/N 60/437,415 filed December 31, 2002, ANTI-
]NFLAMMATORY MEDICAMENTS, S/N 60/437,304 filed December 31, 2002, and
MEDICAMENTS FOR THE TREATMENT OF NEURODEGENERATIVE DISORDERS OR
DIABETES, S/N 60/463,804 filed April 18,2003. Each of these applications is incorporated by

reference herein.

Field of the Invention
The present invention relates to novel compounds and methods of using those compounds

to treat anti-inflammatory diseases.

Description of the Prior Art

Basic research has recently provided the life sciences community with an unprecedented
volume of information on the human genetic code and the proteins that are produced by it. In
2001, the complete sequence of the human genome was reported (Lander, E.S. et al. Initial
sequencing and analysis of the human genome. Nature (2001) 409:860; Venter, J.C. et al. The
sequence of the human genome. Science (2001) 291:1304). Increasingly, the global research
community is now classifying the 50,000+ proteins that are encoded by this genetic sequence,
and more importantly, it is attempting to identify those proteins that are causative of major,
under-treated human diseases.

Despite the wealth of information that the human genome and its proteins are providing,
particularly in the area of conformational control of protein function, the methodology and
strategy by which the pharmaceutical industry sets about to develop small molecule therapeutics
has not significantly advanced beyond using native protein active sites for binding to small
molecule therapeutic agents. These native active sites are normally used by proteins to perform

essential cellular functions by binding to and processing natural substrates or tranducing signals
1
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from natural ligands. Because these native pockets are used broadly by many other proteins
within protein families, drugs which interact with them are often plagued by lack of selectivjty
and, as a consequence, insufficient therapeutic windows to achieve maximum efficacy. Side
effects and toxicities are revealed in such small molecules, either during preclinical discovery,
clinical trials, or later in the marketplace. Side effects and toxicities continue to be a major
reason for the high attrition rate seen within the drug development process. For the kinase
protein family of proteins, interactions at these native active sites have been recently reviewed:
seeJ. Dumas, Protein Kinase Inhibitors: Emerging Pharmacpphores 1997-2001, Expert Opinion
on Therapeutic Patents (2001) 11: 405-429; J. Dumas, Editor, New challenges in Protein Kinase 7
Inhibition, in Current Topics in Medicinal Chemistry (2002) 2: issue 9. |

It is known that proteins are flexible, and this flexibility has been reported and utilized

with the discovery of the small molecules which bind to alternative, flexible active sites with

~ proteins. Forreview of this topic, see Teague, Nature Reviews/Drug Discovery, Vol. 2, pp. 527-

541 (2003). See also, Wu et al., Structure, Vol. 11, pp. 399-410 (2003). However these reports
focus on small molecules which bind only to proteins at the protein natural active sites. Peng et
al., Bio. Organic and Medicinal Chemistry Lirs., Vol. 13, pp. 3693-3699 (2003), and Schindler,
et al., Science, Vol. 289, p. 1938 (2000) describe inhibitors of abl kinase. These inhibitors are -
identified in WO P’ublication No. 2002/034727. This class of inhibitors binds to the ATP active
site while also binding in a mode that induces movement of the kinase catalytic loop. Pargellis
et al., Nature Structural Biology, Vol. 9, p. 268 (2002) reported inhibitors p38 alpha-kinase also
disclosed in WO Publication No. 00/43384 and Regan et al., J. Medicinal Chemistry, Vol. 45,
pp. 2994-3008 (2002). This class of inhibitors also interacts with the kinase at the ATP active
site involving a concomitant movement of the kinase activation loop.

More recently, it has been disclosed that kinases utilize activation loops and kinase
domain regulatory pockets to control their state of catalytic activity. This has been recently

reviewed (see, e.g., M. Huse and J. Kuriyan, Cell (2002) 109:275).

SUMMARY OF THE INVENTION
The present invention is broadly concerned with new compounds for use in treating anti-
inflammatory conditions and methods of treating such conditions. In more detail, the inventive

compounds have the formula
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(Rl—%x&A—4§>;éLH§>:D —-(EHY%—Q O

wherein: v

R!is selected from the group consisting of aryls (preferably C,-C, 5, and more preferably
C-C,,) and heteroaryls;

each X and Y is individually selected from the group consisting of -O-, -S-, -NR-,
-NRSO,-, -NR(CO-, alkynyls (preferably C,-C,s, and more preferably C,-Cy,), .
alkehyls (preferably C,-C,,, and more preferably C,-C,,), alkylenes (preferably
C,-C,4, and more preferably C,-C,,), -O(CH,),-, and -NRG(CHZI)h-, where each h
is individually selected from the group consisting of 1, 2, 3, or 4, and where for
each of alkylenes (preferably C,-C,,, and more preferably C-C,,), -O(CH,),-, and
-NR((CH,),-, one of the methylene groups present therein may be optionally
double-bonded to a side-chain oxo group except that where -O(CH,),- the
introduction of the side-chain oxo group does not form an ester moiety;

A is selected from the group consisting of aromatic (preferably. C4sC,s, and more
preferably C,-C,,), monocycloheterocyclic, and bicycloheterocyclic rings;

D is phenyl or a five- or six-membered heterocyclic ring selected from the group
consisting of pyrazolyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, furyl, pyridyl,
and pyrimidyl;

E is selected from the group consisting of phenyl, pyridinyl, and pyrimidinyl;

L is selected from the group consisting of -C(O)- and -S(O),-;

jisOorl;

misQorl;

nisOor1;

pisOorl;

qisOorl;

tisQor1;
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Q is selected from the group consisting of
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each R, group is individually selected from the group consisting of -H, alkyls (preferably
C,-Cys, and more preferably C,-C,,), aminoalkyls (preferably C,-Cg, and more
preferably C,-C,,), alkoxyalkyls (preferably C,-C,g, and more preferably C;-C,,), -
aryls (preferably C,-C,g, and more preferably C¢-C,,), aralkyls (preferably C¢-C,s,
and more preferably C4-C,, and preferably C,-C,s, and more preferably C,-C,,),
heterocyclyls, and heterocyclylalkyls except when the R, substituent places a
heteroatom on an alpha-carbon directly attached to a ring nitrogen on Q;

when two R, 'groups are bonded with the same atom, the two R, groups optionally form
an alicyclic or heterocyclic 4-7 membered ring;

each R; is individually selected from the group consisting of -H, alkyls (preferably C-
C,s, and more preferably C,-C,,), aryls (preferably C,-C,q, and mbre preferably
Cs-C,), heterocyclyls, alkylaminos (preferably C,-C,q, and more preferably C,;-
Cy;), arylaminos (preferably C-C,;, and more preferably C,-C,,),
cycloalkylaminos (preferably C,-C;;, and. more preferably C,-C;,),
heterocyclylaminos, hydroxys, alkoxys (preferably C,-C,s, and more preferably
C,-C,,), aryloxys (preferably C;-C,s, and more preferably Cy-C,,), alkylthios
(preferably C,;-C,4, and more preferably C,-C,,), arylthios (preferably C¢-Cg, aﬁd
more preferably C4-C,,), cyanos, halogens, perfluoroalkyls (preferably C,-C,;, and
more preferably C,-C,,), alkylcarbonyls (preferably C,-C,s, and more preferably
C,-C,,), and nitros;

each R, is individually selected from the group consisting of -H, alkyls (preferably C,-
C,g, and more preferably C,-C,,), allyls, and B-trimethylsilylethyl;

each Ry is individually selected from the group consisting of alkyls (preferably C,-Cs,
and more preferably C,-C,,), aralkyls (preferably C;-C,q, and more preferably C,-
C,y) preferably C,-C;, and more preferably C,-C,,), heterocyclyls, and
heterocyclylalkyls (preferably C,-C,q, and more preferably C,-C,,);

each R, group is individually selected from the grdup consisting of -H, -F, and alkyls
(preferably C,-C,4, and more preferably C,-C,,), wherein when two R, groups are
geminal alkyl groups, said geminal alkyl groups may be cyclized to form a 3-6
membered ring; o

each Z is individually selected from the group consisting of -O- and -N(R,)-; and
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each ring of formula (I) optionally includes one or more of R,, where R, is a
noninterfering substituent individually selected from the group consisting of -H,
alkyls (preferably C,-C,q, and more preferably C,-C,,), aryls (preferably Cy-Ciq,
and more preferably C¢-C),), heterocyclyls, alkylaminos (preferably C,-C,q, and
‘more preferably C,-C,,), arylaminos (preferably C¢-Cg, and more preferably Cs-
C,é), cycloalkylaminos (preferably CI-C,S, and more preferably C,-C,,),
heterocyclylaminos, hydroxys, alkéxys (preferably C,-C,q, and more preferably
C,-C,,), aryloxys (preferably C,-C,q, and more preferably C;-C,,), alkylthios
(preferably C,-C,q, and more preferably C,-C,,), arthylthios, cyanos, halogens,
nitrilos, nitros, alkylsulfinyls (preferably C,-C,;, and more preferably C,-C,,),
alkylsulfonyls (preferably C,-C,q, and more preferably C,-C,,), aminosulfonyls,
and perfluoroalkyls (preferably C,-Cq, and more preferably C,-C,,).

In one preferred embodiment, the corhpound has the structure of formula (I) except that:

when Q is Q-3 or Q-4, then the compound of formula () is not

[e]
F‘Hh ¢ § © N\th
(¢) N\ N \ NH
\\(N N—(
0

Ph

rd

N\> °
{:HI : g
N Ph
PH’

,or (0] 5
OEt

when Q is Q-7, q is 0, and R and D are phenyl, then A is not phenyl, oxazolyl, pyridyl,
pyrimidyl, pyrazolyl, or imidazolyl,
when Q is Q-7, Ry is -OH, Y is -O-, -S-, or -CO-,m is 0, nis 0, p is 0, and A is phenyl,
pyridyl, or thiazolyl, then D is not thienyl, thiazolyl, or phenyl;
when Q is Q-7, Rs is -OH, m is 0, nis 0, p is 0, t is 0, and A is phenyl, pyridyl, or
| thiazolyl, then D is not thienyl, thiazolyl, or phenyl;

when Q is Q-7, then the compound of formula (I) is not
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o .
NH NH
RW\ril /=0

e
e NG
) 0O
R80 is H, Me

. .
R81 is substituted phenyl R82 is substituted phenyl

when Q is Q-8, then Y is not —CH20-.;

when Q is Q-8, the compound of formula (I) is not

15

20

H .
O§< N\S”S H o
/Nm or O§<N\SI; 4
Rio N N I\ 5o

" Ry =alkyl, aryl, arylalkoxyalkyl, or arylalkyls
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when Q is Q-9, then the compound of formula (I) is not

AN
SecasivillEe A O
O ; HoN-(CHz)s PR,

S %N% GA\%N P \%N)%

R14 >

R14=H, alkyl, allyl, propargyl
R15 =H, alkyl,

3

R11 = H, alkyl, alkoxy, nitro, halogen
RI2,R13= H, alkyl

O

s A
. Q ,or Rez

R16 = H, methy! R17, R18 =alkyl
R19 =H, alkyl

when Q is Q-10, t is 0, and E is phenyl, then any R; on E is not an o-alkoxy;

when Q is Q-10, then the compound of formula (I) is not

when Q is Q-11, tis 0, and E is phenyl, then any R, on E is not an o-alkoxy;

when Q is Q-11, then the compound of formula (I) is not

o (o]
\ g M'g%/( HO NAN/R19
? ] N-Me /N\
0 O\)j\‘/N\\( N R1B
/ (o}
O Rig © SN Ris
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when Q is Q-15, then the compound of formula (I) is not

I\>—Rz1 ?\( e JRm )‘j\ Q \ \/N/PE

NH
Rzo
Rzo0

Ry = substituted phenyl, Ry; = H, alkyl
when Q is Q-16 and Y is -NH-, then

i3 I—X}EA—@);L—@)})—D “E%

of formula (I) is not biphenyl;
when Q is Q-16 and Y is -S-, then

a8

of formula (I) is not phenylsulfonylaminophenyl or phenylcarbonylaminophenyl;

when Q is Q-16 and Y is -SO,NH-, then the compound of formula (I) is not
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>j\ o N 10 0
Ph—N N HsC N\
N/H 0.0 o N Q§QO :Nt QP 9.
S’ N N
N NH H \Ekﬁ Roa “H | i
Rl NSo T SR
N [6] , H R22 = Me, OH H
5
Ro3 Rae
NC 2N NN
A ! 0 AN X l o, 0
D A 0 | R
s AN Va N
R N | A Raa H
24 N, ' N ™0
R2s >(5.N H H
10 \
“# O
S
N
N H
N o}
Ry3 = OH, SH, NH2
: R4 = hydrogen or one or more methoxy,
when Q 18 hydroxy, fluoro, chloro, nitro, dimethylamino,
or furanyl
15 Q' 16 Ry5 = substituted phenyl, furanyl
Ryg=OHor Cl
and Xs=0, NH;
Y is -CONH-, then
H H
20 <R1—X A—N}—L—N}—D—E
< m p p
of formula (I) is not imidazophenyl;
when Q is Q-16 and Y is -CONH-, then the compound of formula (I) is not
25
RZ7 n
Nen o\ o
HzN—S)\N {NH
R g”*o ,
R, = substituted phenyl, pyridylcarbonyl
Ray = CN, methoxycarbonyl
n=0orl
30

10
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when Q is Q-16 and t is 0, then

OB | —

/1'1'1 p

of formula (I) is not phenylcarbonylphenyl, pyrimidophenyl, phenylpyrimidyl,
pyrimidyl, or N-pyrolyl;
when Q is Q-17, then the compound of formula (I) is not

N — N
OM T N AK
Rag O H Oj/z s

Rgg © :
o
Ryg=alkyl A n-Bu
Rig = H, t-Bu, benzoyl Rj; = substituted phenyl

when Q is Q-21, then the compound of formula (I) is not

Ho,c_ (&)

Ph

when Q is Q-22, then the compound of formula (I) is selected from the group consisting

of

11
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Ry
); ) 9 Ry
0
Ny NH7 S (NH)p-A-OX-R )m N;( \, ,u\
(KI N (NH)p-A-(X-Rq)m
P *w
\()(H 4 WJ\OH E]
R
NH-L-(NH)p-A-(X-R)m Ry
NH-L-(NH)p-A-(X-R{)m
Oy NH ‘
Lo
i S
W W l SWwW :
OH »and W o

when Q is Q-22 and q is 0, then the compound of formula (I) is selected from the group

consisting of

R4 Ra Rs Rs
N)’_\>\ BN N)’_\)\ 'Nh—\>\
‘N7 CO-(NH)p-A-(X-Ri)m ~ "N” “A-(X-Ry)m N7 CO-(NH)p- A~(X-R1)m *NT TA-(X-Rq)m
X X >
| 1 A" I w
W W W W | . b
3 \r ) WJ\OH H WJ\OH s
OH OH
R4 Ra Ry
@CO-(NH)M.(X-RW ; A-(CRy)m CO-(NH)p-A-(X-Ry)m A-QGR)m
OINH O _NH NH O NH
A S d Sw
| % w , an F 3’
W W ’ W W IW'J\OH whon
OH OH

but excluding

12
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o Ra
R
: HN &
x Q RioY  Ras pagonoven,
> x N Rag morpholino, OMe, OH, H
. R34=Me,Cl | H 'R38 = H, CN, OMe, OH,
/ & Ras R35 =-N(Me)2, morpholino /- F Me benzyloxy, phenyl, nitro
meta or para- R36=H,F HO - R39=H, OH
5 P 3 meta or para yh g
R4l =H,Cl

O O

ey @Q @AQ

10 HO

meta or para- meta or para-

15

meta or para-

13
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when Q is Q-23, then the compound of formula (I) is not

Ruz (CHa)gMe

o 0 )

O \© /@ SN

HS Rp=HMe °
e RV @“
) T CL s 1
C C Ny es
HS Q s HS HS ’
10 SO,NH,
Cl t-Bu
m/@ .
] =C SH
s JOVLD e OFOw O
) ,
d o
o) 0
P Cl N
SRS »
HS ° 07 ipr SH
\ / , or Cl

14
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when Q is Q-24, Q-25, Q-26, or Q-31, then the compound of formula (I) is selected from

the group consisting of

R7 W Ry W . Rz W
W7/_\ A Wr»\ i vi_ \_ e
~ Rk NN ARy > . :
N7 H N AR NN AR
R7 R R?
7/_"G1 , 7 G‘l ) 7/—G1 0
NW)\ A-(X-Ri)m N7/" P JOL Nj/\ g’f’
A N7 AR [N AR
Re
4& ,RC i
S w* w2 w o
AR \H\ S/lk 1%
. N7 AR [N AR
N
Oﬁ/n\"/\vvi ‘A'(X'R1)m OS\SI“\“/W\ “\A‘(X-Rﬂm o \r\I \A (X R1)m
* WA R7 4 ,{ W\/IR7 ,and HN

wherein each W is individually selected from the group consisting of -CH- and
N-;

each G, is individually selected from the group consisting of -O-, -S-, and
-N(R,)-; and

* denotes the point of attachment to Q-24, Q-25, Q-26, or Q-31 as follows:

0 QO O Q0
v 0 \V; 0 Q0 0 z
)J\ .S<-Ra \// ,s. Rq Y %57“R Oy..2~
o” NN o SoyRe IrjI «S~N Re 02y ™ xR
: Ra i B, : i
i j 4
t ’or 2
’ ' y,
N\ ~— -~
Q24 . Q-25 Q-26 or Q-31

wherein each Z is individually selected from the group consisting of -O-

and -N(R,)-;

when Q is Q-31, then the compound of formula (I) is not

15



10

15

20

25

WO 2004/060306 _ PCT/US2003/041449

(0] 0. o0
\Y
820 oyt
H

HN”
cl NN
)\7_ H
o) Cl
or

o)
. O\\S//O /©\
>N N X
H H H |

Rye O0—N
=2 N. K
| S
N H
@ Ot o, ™ fson
F \,S\/CHS o) O// \\O ;
O O/ \O

Ry = hydrogen, hydroxyalkyl, alkoxyalkyloxy, hydroxy

when Q is Q-28 or Q-29 and Y is an ether linkage, then the compound of formula (I) is

not

16
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Ph>\ 't O\\S,/o .
o v
O\)\/\O/O/L H \ /

or

5 4
N /E:I\’rH /©/
~
Ph—( j/\o PN ;
10 when Q is Q-28 or Q-29 and Y is -CONH-, then the compound of formula (I) is not
o} =} S//o
g YQ* L
O/ Me -
P ©
15 ‘

17
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when Q is Q-32, then

m

(R,—X}—A%ﬁ);—L—(ﬂ)p—D——E—Y

is not biphenyl, benzoxazolylphenyl, pyridylphenyl or bipyridyl;
when Q is Q-32, Y is -CONH-, q is 0, m is 0, and

’ Heo ]

of formula (I) is -CONH-, then A is not phenyl;
when Q is Q-32, q is 0, m is 0, and

15 A
H H
)
p b
is -CONH-, then the compound of formula (I) is not
20
l T49 o “ Rsq
ReO=F, C Na or . ReO~1} : b\
e HH o 1 ReO HH [¢] Rss

A= S~N )
Casl —
\sr\/g_R“’ y Q—Ph
4 e

25 Ras ’

yg‘f Rs1 .AJ\’GN
\‘4>_R47 ad 21\/)—R50 )
X1~N

R34 = benzoyl, phenylalkylaminocarbonyl,
substituted phenylaminocarbony! H, Br

Ry7 = alkyl, substituted phenyl, thienyl, phenacetyl Rss = Cl, Br, SPh, benzoy!, phenylsuifonyl
naphthyl Rsy = H, phenylsulfonyl, phenyl, benzy!
Ryg = H, alkyl, Br, substituted phenyl, benzoyl, Rg=Et,i-Pr
30 phenylsul fony! Rs3 = substituted phenyl, substituted benzyl
Ryo = H, alkyl, phienyl X =0, N-Ph, N-alkyl, N-carbamoyl
Rso = substituted phenyl Z,=N(R50), 0

18
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when Q is Q-32, D is thiazolyl, q is 0, tis 0, p is 0, n is 0, and m is 0, then A is not

phenyl or 2-pyridone;

when Q is Q-32,_D is oxazolyl or isoxazolyi, qis0,tis0,pis0,nis 0,and mis 0, thén
A is not phenyl;

when Q is Q-32, D is pyrumdyl qis 0,tis 0, p is 0, nis 0, and m is 0, then A is not
phenyl;

when Q is Q-32 and Y is an ether linkage, then

s a o

of formula (I) is not biphenyl or phenyloxazolyl;
when Q is Q-32 and Y is -CH=CH-, then

. T

of formula (I) is not phenylaminophenyl;

when Q is Q-32, then the compound of formula (I) is not

Rse ‘ Q Re2__N

ReoO~=F H o}
AIkyIO~p ReoO” @—N =
Alkylo” @ YW\( HH d Re1 s
b=0-1 RBDO\ P
X;=0,8 ' Re00” @_
R56 = H, CF3, Cl, imidazolyl, amino, morpholino, phenylthio, H H

cycloalkyl, benzyl, phenyl, phenoxy, thienyl, substituted alkyl,
pyridylthio, pyrimidyl, benzylamino, N-benimidazolyl,

e}
pyridylcarbonylamino, ureido,N- thiourea, substituted alkanoylamino, ~ RgoO sg o~
phenylsulfonyl, substituted benzoyl, phenylalkenoyl, furanoyl RGOO
thienoyl, pyridinoyl,

R57 = substituted phenyl, substituted biphenyl

Rss Q
. =N
2 H Rgo0O -IIJ \O
Rsao* P Y 0 S
Rg30” S ) 3 ;and
// N R
HH o O 59

d=0-2

= s - : : R60 = H, alkyl
= , pl b 2 .
ggg = i;xb(s:tlltuted alkylaminocarbonyl, phenylaminocarbony} R61 = substicated phenyl, thienyl, Br
! R62=H, alkyl, phenyl
R63 = substituted pheny!
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when Q is Q-35 as shown

Q—%S (para) Q-35 (meta)

PCT/US2003/041449

wherein G is selected from the group consisting of -O-, -S-, -NR -, and -CH,-, k

isOorl,anduis 1, 2, 3, or 4, then

(R,——X};AA&)]J—L—@)FD E—Y

1s selected from the group consisting of

M JRZ o RPN H*A-[(X)i-Runn
B g Ty
Y ”'A'[(X”'R”m KH\N/”\N,A-[(x)j-Rﬂm ' Re
’ R o QN N ok
R X =8 \W\I
\:}_W o) w= }’V 0 A WIR, s
\ P
\N)\NJLA-KX)J-Rﬂm . N AR K
! ’ o N W NagRim
a9t
R JR\7 HN W / R_,, R
77—w 0 W7w 0 o A
W N 1P S
\'il N"SSAORm PN A RIm
Rz R
7/'—61 o Ry 7. G
N A

*

. 7—G1 7—— o
/lL / it / ”/O
ALX-RAm N N AW
II:II H , ﬁ)\ujj\/\_[(x)j.Rdm 7 w)\ﬁ

ALXRIm |
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Ry w
J )
N7 ALXRAm

* H
5 Ry,

&
N
j)\A-l(xn‘-Rum

X
W= w

A
[ AL)RAm

A{X)-Rq]m
R7

SR D

10

3

Rz

Ty
V\/\l;l)\A-[(X)J-Rﬂm

*

Ry
VR

N A

*

A[(X)-R4]m

R7
BN

W7 w

KV/IK
[ A-RiIm

A-[(X)j-RqIm
! ,H Wy AT 1l
W AR, ,and
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R71=H, Me
W4=N,CH

agesa

o} R77=H, alkyl
HN X3=0orCH,

“N— N\
—\COZEt

meta, para

R79 =H, Me

except that the compound of formula (I) is not

CO.Ry4 . COH ’\‘/
Me
e Q “

R72 = thiazolyl, isoxazolyl
imidazoly), furyl

COzR7g
meta, para

HN
R78 = H, alky]
Qf@
HN N=

,or
CO2R79
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(CHQ)HCOzR‘[s
meta, para ’
28.1 R73=-0OCH2COZH Rg R75=H, Et

R74 = oxazolyl, imidazolyl R76 =H, NH2, NO2
28.2 R73=CO0O2Me n=0-1
R74= chlorophenyl .
CF3

'Cl
SO
Me A Ph
)\©\002Me "

CO.H

Res _N
\
. _ N
RYO\(\WZ
s Ao
2 W, H

R67 = OH, NH,

R68 = CF3, Me

R70= 2-MeSOz-phen- -yl,
2-NH,S0,-phen-1-yl,
morpholino, imidazolyl, N(Et),

W2=CRgorN

CO-Rg7

meta, para
R66 = alkyl
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‘Even morepreferably, R, as discussed above is selected from the group consisting of 6-5

" fused heteroaryls, 6-5 fused heterocyclyls, 5-6 fused heteroaryls, and 5-6 fused heterocyclyls, and

even more preferably, R, is selected from the group consisting of

S N '
CroCn G QL oSl G
o~ N Z L Z
N™ "Rg s \r’ % n 0 Rz ’
Ra Rz H

eaéh R, is individually selected from.the group consisting of -H, alkyls
(preferably C,-C,s, and more preferably C,-C,,), aminos, alkylaminos
(preferably C,-C,,, and more preferably C,-C,,), arylaminos (preferably
C4-C,g, and more preferably C;-C,,), cycloalkylaminos (preferably C,-Cg,
and more preferably C,-C,,), heterocyclylaminos, halogens, alkoxys
(preferably C,-C,,, and more preferably C,-C,,), and hydroxys;

each R, is individually selected from the group consisting of -H, alkyls
(preferably C,-C,;, and more preferably Crcn), alkylaminos (preferably
C,-C,s, and more preferably C,-C,,), arylaminos (preferably C;-C,q, and
more preferably C,-C,,), cycloalkylaminos (preferably C,-C,s, and more
preferably C,-C,,), heterocyclylaminos, alkoxys (preferably C,-C,s, and
more preferably C,-C,,), hydroxys, cyanos, halogens, perfluoroalkyls
(preferably C,-C,¢, and more preferably C,-C,,), alkylsulfinyls (preferably
C,-C;, and more preferab‘ly C,-C,,), alkylsulfonyls (preferably C,-Cis,
and more preferably C,-C,,), R,NHSO,-, and -NHSO,R,; and

V is selected from the group consisting of O and H,.
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Finally, in another preferred embodiment, A as described above s selected from the group
consisting of phenyl, naphthyl, pyridyl, pyrimidyl, thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl,

imidazolyl, -indolyl, indazolyl, benzimidazolyl; benzotriazolyl, isoquinolyl, quinolyl, .

benzothiazolyl, benzofuranyl, benzothienyl, pyrazolylpyrimidinyl, imidazopyrimidinyl, purinyl,

\JW"
W
k) J%ﬁv
W. =
wow? o

where each W, is individually selected from the group consisting of -CH- and -N-.

and

| With respect to the method of using the novel compounds, the activation state of akinase
is determined by the interaction of switch control ligands and compleméntal switch control
pockets. One conformation of the kinase may result from the switch control ligand’s interaction
with a particular switch control pocket while another conformation may result from the ligand’s
interaction with a different switch control pocket. Generally interaction of the ligand with one
pocket, such as the “on” pocket, results in the kinase assuming.an active conformation Wherein
the kinase is biologically active. Similarly, an inactive conformation (wherein the kinase is not
biologically active) is assumed when the ligand interacts ‘with another of the switch control
pockets, such as the “off” pocket. The switch control pocket can be selected from the group
consisting of simple, composite and combined switch control pockets. Interaction between the
switch coﬁtrol ligand and the switch control pockets is dynamic and therefore, the ligand is not
always interacting with a switch control pocket. In some instanceé, the ligand isnot in a switéh
control pocket (such as occurs when the pfotein is changing from an active conformation to an
inactive conformation). In other instances, such as when the ligand is interacting with the
environment surrounding the protein in order to determine with which switch control pocket to
interact, the ligand is not in a switch control pocket. Interaction of the ligand with particular
switch control pockets is controlled in part by the charge status of the amino acid resiv‘dues ofthe
switch control ligand. When the ligand is in a neutral charge state, it interacts with one of the
switch control pockets and when it is in a charged state, it interacts with the other of the switch
control pockets. For example, the switch control ligand may have a plurality of OH groups and

be in a neutral charge state. This neutral charge state results in a ligand that is more likely to



10

15

20

25

30

WO 2004/060306 PCT/US2003/041449

interact with one of the switch control pockets through hydrogen boding between the OH groups
and selected residues of the pocket, thereby resulting in whichever protein conformation results
from that interaction. However, if the OH groups of the switch control ligand become charged
through phosphorylation or some other means, the propensity of the ligand to interact with the
other of the switch control pockets will increase and the ligand will interact with this other switch
control pocket through complementary covalent binding between the negatively or positively
charged residues of the pocket and ligand. This will result in the protein-assuming the opposite
conformation assumed when the ligand was in a neutral charge state and interacting with the
other switch control pocket. .

Of course, the conformation of the protein determines the activation state of the protein
and can therefore play arole in protein-related diseases, processes, and conditions. For example,
ifametabolic process requires a biologically active protein but the protein’s switch control ligand
remains in the switch control pocket (i.e. the “off” pocket) that results in a biologically inactive
protein, that metabolic process cannot occur at a normal rate. Similarly, if a disease is
exacerbated by a biologically active protein and the protein’s switch control ligand remains in
the switch control pocket (i.e. the “on™ pocket) that results in the biologically active protein
conformation, the disease condition will be worsened. Accordingly, as demonstrated by the
present invention, selective modulation of the switch control pocket and switch control ligand
by the selective administration of a molecule will play an important role in the treatment and
control of protein-related diseases, processes, and conditions.

One aspect of the invention provides a method of moduhting the activation state of a
kinase, preferably p38 «-kinase and including both the consensus wild typé sequence and disease
polymorphs thereof. The activation state is generally selected from an upregulated or
downregulated state. The method generally comprises the step of contacting the kinase with a
molecule having the general formula (I). When such contact occurs, the molecule will bind to
a particular switch control pocket and the switch control ligand will have a greater propensity to
interact with the other of the switch control pockets (i.e., the unoccupied one) and a lesser
propensity to interact with the occupied switch control pocket. As aresult, the protein will have
a greater propensity to assume either an active or inactive conformation (and consequenctly be
upregulated or downregulated), depending upon which of the switch control pdckets is occupied

by the molecule. Thus, contacting the kinase with amolecule modulates that protein’s activation
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state. The molecule can act as an antagonist or an agonist of either switch control pocket. The
contact between the molecule and the kinase preferably occurs at a region of a switch control
pocket of the kinase and more preferably in an interlobe oxyanion pocket of the kinase. In sofne
instances, the contact between the molecule and the pocket also results in the alteration of the
conformation of other adjacent sites and pockets, such as an ATP active site. Such an alteration
can also effect regulation and modulation of the active state of the protein. Preferably, the region
of the switch control pocket of the kinase comprises an amino acid residue sequence operable
for binding to the Formula I molecule. Such binding can occur between the molecule and a
specific region of the switch control pocket with preferred regions including the «-C helix, the
a-D helix, the catalytic loop, the activation loop, and the C-terminal residues or C-lobe residues
(all residues located downstream (toward the C-end) from the Activation loop), and combinations
thereof. When the binding region is the a-C helix, one preferred binding sequence in this helix
is the sequence IIXXKRXXREXXLLXXM, (SEQ ID NO. 2). When the binding region is the
catalytic loop, one preferred binding sequence in this loop is DITHRD (SEQ ID NO. 3). When
the binding region is the activation loop, one preferred binding sequence in this loop is a
sequence selected from the group consisting of DFGLARHTDD (SEQ ID NO.4),
EMTGYVATRWYR (SEQ ID NO. 5), and combinations thereof. When the binding region is
in the C-lobe residues, one preferred binding sequence is WMHY (SEQ ID NO. 6). When a
biologically inactive protein conformation is desired, molecules which interact with the switch
control pocket that normally results in a biologically active protein conformation (when
interacting with the switch control ligand) will be selected. Similarly, when a biologically active
protein conformation is desired, molecules which interact with the switcﬁ control pocket that
normally results in a biologically inactive protein conformation (when interacting with the switch
control ligand) will be selected. Thus, the propensity of the protein to assume a desired
conformation will be modulated by administration of the molecule. In preferred forms, the
molecule will be administered to an individual undergoing treatment for a condition selected
from the group consisting of human inflammation, rheumatoid arthritis, rheumatoid spondylitis,
ostero-arthritis, asthma, gouty arthritis, sepsis, septic shock, endotoxic shock, Gram-negative
sepsis, toxic shock syndrome, adult respiratory distress syndrome, stroke, reperfusion injury,
neural trauma, neural ischemia, psoriasis, restenosis, chronic pulmonary inflammatory disease,

bone resorptive diseases, graft-versus-host reaction, Chron’s disease, ulcerative colitis,
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inflammatory bowel disease, pyresis, and combinations thereof. In such forms, it will be desired
to select molecules that interact with the switch control pocket that generally leads to a
biologically active protein conformation so that the protein will have ﬂle propensity to assume
the biologically inactive form and thereby alleviate the condition. It is contemplated that the
molecules of the present invention will be administerable in any conventional form including
oral, parenteral, inhalation, and subcutaneous. It is preferred for the administration to be in the
oral form. Preferred molecules include the preferred compounds of formula (I), as discussed
above.

Another aspect of the present invention provides a method of treating an inﬂammatory
condition of an individual comprising the step of administering a molecule having the general,
formula (I) to the individual. Such conditions are often the result of an overproduction of the
biologically active form of a protein, including kinases. The administering step geﬁerally
includes the step of causing said molecule to contact a kinase involved with the inflammatory
process, preferably p38 a-kinase. When the contact is between the molecule and a kinase, the
contact preferably occurs in an interlobe oxyanion pocket of the kinase that includes an amino
acid residue sequence operable for binding to the Formula Imolecule. Preferred binding regions
of the interlobe oxyanion pocket include the «-C helix region, the «-D helix region, the catalytic
loop, the activation loop, the C-terminal residues, and combinations thereof. When the binding
region is the a-C helix, one preferred binding sequence in this helix is the sequence
IXXKRXXREXXLLXXM, (SEQIDNO. 2). When the binding region is the catalytic loop, one
preferred binding sequence in this loop is DIIHRD (SEQ ID NO. 3). When the binding region
is the activation loop, one preferred binding sequence in this loop is a sequence selectéd from the
group consisting 0f DFGLARHTDD (SEQIDNO.4), EMTGYVATRWYR (SEQIDNO. 5), and
combinations thereof. Such a method permits treatment of the condition by virtue of the
modulation of the activation state of a kinase by contacting the kinase with a molecule that
associates with the switch control pocket that normally leads to a biologically active form of the
kinase when interacting with the switch control ligand. Because the ligand cannot easily interact
with the switch control pocket associated with or occupied by the molecule, the ligand tends to--
interact with the switch control pocket leading to the biologically inactive form of the protein,
with the attendant result of a decrease in the amount of biologically active protein. Preferably,

the inflammatory condition is selected from the group consisting of human inflammation,
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theumatoid arthritis, rheumatoid spondylitis, ostero-arthritis, asthnia, gouty arthritis, sepsis,
septic shock, endotoxic shock, Gram-negative sepsis, toxic shock syndrome, adult respiratory
distress syndrome, stroke, reperfusion injury, neural trauma, neural isbhemia, psoriasis,
restenosis, chronic pulmonary inflammatory disease, bone resorptive diseases, graft-versus-host
reaction, Chron’s disease, ulcerative colitis, inflammatory bowel disease, pyresis, and
combinations thereof. As with the other methods 6f the invention, the molecules may be
administered in any conventional form, with any convention excipients oringredients. However,

it is preferred to administer the molecule in an oral dosage form. Preferred molecules are again

selected from the group consisting of the preferred formula (I) compounds discussed above.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic representation of a naturally occurring mammalian protein in
accordance with the invention including “on™ and “off” switch control pockets, a transiently
modifiable switch control ligand, and an active ATP site;

Fig.2 is a schematic representation of the protein of Fig. 1, wherein the switch contfol~
ligand is illustrated in a binding relationship with the off switch control pocket, thereby causing
the protein to assume a first biologically downregulated conformation;

Fig.3isa View similar to that of Fig. 1, but illustrating the switch control ligand in its
charged-modified condition wherein the OH groups of certain amino acid residues have been
phosphorylated;

Fig. 4 is a view similar to that of Fig. 2, but depicting the protein wherein the switch
control ligand is in a binding relationship with the on switch control poclcef, thereby causing the
protein to assume a second biologically-active conformation different than the first conformation
of Fig. 2;

Fig. 4a is an enlarged schematic view illustrating a representative binding between the
phosphorylated residues of the switch control ligand, and complemental residues from the on
switch control pocket; ‘

Fig. 5 is a view similar to that of Fig. 1, but illustrating in schematic form possible small
molecule comﬁounds in a binding relationship with the on and off switch control pockets;

Fig. 6 is a schematic view of the protein in a situation where a composite sWitch control

pocket is formed with portions of the switch control ligand and the on switch control pocket, and
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with a small molecule in binding relationship with the composite pocket; and

Fig. 7 is a schematic view of the protein in a situation where a combined switch control
pocket is formed with portions of the on switch control pocket, the switch control ligand :
sequence, and the active ATP site, and with a small molecule in binding rela;tionship with the

combined switch control pocket.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention provides a way of rationally developing new smaﬂ molecule
modulators which interact with naturally occurring proteins (e.g., mammalian, and especially
human proteins) in order to modulate the activity of the proteins. Novel protein-small molecule
adducts are also provided. The invention preferably makes use of naturally occuriing proteins
having a conformational property whereby the proteins change their conformations in vivo with
a corresponding change in protein activity. For example, a given enzyme protein in one
conformation may be biologically upregulated, while in another conformation, the same protein
may be biologically downregulated. The invention preferably makes use of one mechanism of
conformation change utilized by naturally occurring proteins, through the interaction of what are

termed “switch control ligands™ and “switch control pockets” within the protein.
As used herein, “switch control ligand” means arégion or domain within a naturally

occurring protein and having one or more amino acid residues therein which are transiently

modified in vivo between individual states by biochemical modification, typically

phosphorylation, sulfation, acylation or oxidation. Similarly, “switch control pocket” means a
plurality of contiguotls or non-contiguous amino acid residues within a naturally occurring
protein and comprising residues capable of binding in vivo with transiently modified residues of
a switch control ligand in one of the individual states thereof in order to induce or restrict the
conformation of the protein and thereby modulate the biological activity of the protein, and/or
which is capable of binding with a non-naturally occurring switch control modulator molecule
to induce or restrict a protein conformation and thereby modulate the biological activity of the
protein.

A protein-modulator adducf in accordance with the invention comprises a naturally
occurring protein having a switch control pocket with a non-naturally occurring molecule bound

to the protein at the region of said switch control pocket, said molecule serving to at least
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partially regulate the biological activity of said protein by inducing or restricting: the
conformation of the protein. Preferably, the protein also has a corresponding switch control
ligand, the ligand interacting in vivo with the pocket to regulate the conformation and biological
activity of the protein such that the protein will assume a first conformation and a first biological
activity upén the ligand-pocket interaction, and will assumea second, different conformation and
biological activity in the absence of the ligand-pocket interaction.

The nature of the switch control ligand/switch control pocket interaction may be
understood from a consideration of schematic Figs. 1-4. Specifically, in Fig. 1, a protein 100 is
illustrated in schematié form to include an “on” switch control pocket 102, and “off” switch
control pocket 104, and a switch control ligand 106. In addition, the schematically depicted
protein also includes an ATP abtive site 108. In the exemplary protein of Fig. 1, the ligand 106
has three amino acid residues with side chain OH groups 110. The off pocket 104 contains
corresponding X residues 112 and the on pocket 102 has Z residues 114. In the exemplary
instance, the protein 100 will change its conformation depending upon the charge status of the
OH groups 110 on ligand 106, i.e., when the OH groups are unmodified, a neutral charge is
presented, but when these groups are phosphorylated a negative charge is presented.

The functionality of the pockets 102, 104 and ligand 106 can be understood from a
consideration of Figs. 2-4. In Fig. 2, the ligand 106 is shown operatively interacted with the off
pocket. 104 such that the OH groﬁps 110 interact with the X residues 112 forming a part of the
pocket 104. Such interaction is primarily by virtue of hydrogen bonding between the OH groups

110 and the residues 112. As seen, this 1igand/pocket interaction causes the protein 100 to

- assume a conformation different from that seen in Fig. 1 and corresponding to the off or

biologically downregulated conformation of the protein.

Fig. 3 illustrates the situation where the ligand 106 has shifted from the off pocket
interactioh conformation of Fig. 2 and the OH groups 110 have been phosphorylated, giving a
negativé charge to the ligand. In this condition, the ligand has a strong propensity to interact with
on pocket 102, to thereby change the protéin conformation to the on or biologically upregulated
state (Fig. 4). Fig. 4a illustrates that the phosphorylated groups on the ligand 106 are attracted
to positively charged residues 114 to achieve an ionic-like stabilizing bond. Note that in the on
conformation of Fig. 4, the protein conformation is different than the off conformation of Fig.

2, and that the ATP active site is available and the protein is functional as a kinase enzyme.
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Figs. 1-4 illustrate a simple situation where the protein exhibits discrete pockets 102 and
104 and ligand 106. However, in many cases a more complex switch control pocket pattern is
observed. Fig. 6 illustrates a situation where an appropriate pocket for small rﬁolecule interaction
is formed from amino acid residues taken both from ligand 106 and, for example, from pocket

102. This is termed a “composite switch control pocket” made up of residues from both the

ligand 106 and a pocket, and is referred to by the numeral 120. A small molecule 122 is

illustrated which interacts with the pocket 120 for protein modulation purposes.

Another more cdmplex switch pocket is depicted in Fig. 7 wherein the pocket includes
residues from on pocket 102, and ATP site 108 to create what is termed a “combined switch
control pocket.” Such a combined pocket is referred to as numeral 124 and may also include
residues from ligand 106. An appropriate small molecule 126 is illustrated with pocket 124 for
protein modulation purposes.

It will thus be appreciated that while in the simple pocket situation of Figs.1-4, the small
molecule will interact with the simple pocket 102 or 104, in the more complex situations of Figs.
6 and 7 the interactive pockets are in the regions of the pockets 120 or124. Thus, broadly the

the small molecules interact “at the region” of the respective switch control pocket.
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MATERIALS AND METHODS
General Synthesis of Compounds.

In the synthetic schemes of this section, q is 0 or 1. When q = 0, the substituent is
replaced by a synthetically non-interfering group Rs.

Compounds of Formula I wherein Q is taken from Q-1 or Q-2 and Y is alkylene are
prepared according to the synthetic route shown in Scheme 1.1. Reaction of isothiocyanate 1
with chlorine, followed by addition of isocyanate 2 affords 3-oxo-thiadiazolium sait- 3.
Quenching of the reaction with air affords compounds of Formula I-4. Alternatively,
reaction of isothiocyanate 1 with isothiocyanate 5 under the reaction conditions gives rise to
compounds of Formula I-7. See A. Martinez et al, Journal of Medicinal Chemistry (2002)
45:1292.

Intermediates 1, 2 and 5 are commercially available or prepared according to Scheme
1.2. Reaction of amine 8 with phosgene or a phosgene equivalent affords isocyanate 2.
Similarly, reaction of amine 8 with thiophosgene affords isoﬂ{iocyanate 5. Amine 8 is
prepared by palladium(0)-catalyzed amination of 9, wherein M is a group capable of
oxidative insertion into palladium(0), according to methodology reported by S. Buchwald.
See M. Wolter et al, Organic Letters (2002) 4:973; B.H. Yang and S. Buchwald, Journal of
Organometallic Chemistry (1999) 576(1-2):125. In this reaction sequence, P is a suitable
amine protecting group. Use of and removal of amine protecting groups is accomplished by
methodology reported in the literature (Protective Groups in Organic Synthesis, Peter G.M.
Wutts, Theodora Greene (Editors) 3rd edition (April 1999) Wiley, John & Sons,
Incorporated; ISBN: 0471160199). Starting compounds 9 are commercially available or
readily prepared by one of ordinary- skill in the art: See March's Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure, Michael B. Smith & Jerry March
(Editors) 5th edition (January 2001) Wiley John & Sons; ISBN : 0471585890.
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Scheme 1.1
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s
Compounds of Formula I wherein Q is taken from QI or Q-2 and Y is alkylene are
also available via the synthetic route shown in Scheme 1.3. Reaction of amine 8 with
isocyanate or isothiocyanate 2a yields the urea/thiourea 8a which can be cyclized by the
10  addition of chlorocarbonyl sulfenyl chloride. See GB1115350 and US3818024, Revankar et.
al US Patent 4,093,624, and Klayman et. al JOC 1972, 37(] 0), 1532 for further details.

33



WO 2004/060306 PCT/US2003/041449

Where Ry is a readily removable protecting group (e.g. R = 3,4-d-methoxybenzyl amine), the

action of mild, acidic deprotection conditions such as CAN or TFA will reveal the parent ring

system of I-4 (X=0) and I-7 (X=S). ‘

Scheme 1.3 RUNCX X
4
_NH, X=0, S HN)]\N/Ra,
[ReO,C-(NH)pla-D-E-Y : U [RsO2C-(NH)p]g-D-E-Y H
8 8a, X=0, S
A | A
cl ‘
- R
cl S NN Deprotection -
> [ReO2C-(NH)pla-D-E-Y \S g -
(0]
-4 X=0
-7 X=S

N
[RGOZC-(NH)p]q-D-E-Y/\S (

-4 X=0
-7 X=S

I-7 is also available as shown in Scheme 1.4. Condensation of isocyanate or
isothiocyanate 2a with amine RsNH, yields urea/thiourea 2b, which, when reacted with
chlorocarbonyl sulfenyl chloride according to GB1115350 and US3818024 yields 2¢. Where

10‘ Rsisa feadily removable protecting group (e.g. R = 3,4-d-methoxybenzyl amine), the action
of mild, acidic deprotection conditions such as CAN or TFA will reveal the parent ring -
system of 2d. Reaction of 2d with NaH in DMF, and displacement wherein M is a suitable
leaving group sﬁch as chloride, bromide or iodide yields I-4 (X=0) and I-7 (X=S8).
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Scheme 1.4
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Compounds of Formula I wherein Q is taken from Q-1" or Q-2’ and Y is alkylene are

available via the synthetic route shown in Scheme 1.3. Condensation of isocyanate or

5  isothiocyanate 2a with ammonia yields urea/thiourea 2e, which, when reacted with
chlorocarbonyl sulfenyl chloride according to GB1115350 and US3818024 yields 2f.'
Reaction of 2f with NaH in DMF, and displacement wherein M is a suitable leaving group

such as chloride, bromide or iodide yields yields I-4’ (X=0) and I-7° (X=S).

Scheme 1.5
(o]
RHN. N M _a S <
NH3 4 ~H Cl S N—
RNCX ——— [ Ry H
X=0, S X ‘ 1]:
2a X=0, S ‘ X=0, S
2e 2f

NaH/DMF R\“—S\

.M
[ReO,C-(NH)plg-D-E-Y

X_
10 8a 17" X=

Compounds of Formula I wherein Q is taken from Q-3 or Q-4 and Y is alkylene, are
prepared according to the synthetic route shown in Schemes 2.1 and 2.2, respectively.

Reaction of 12, wherein M is a suitable leaving group, with the carbamate-protected
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hydrazine 13 affords intermediate 14. Reaction of 14 with an isocyanate "gives rise to
intermediate 15. Thermal cyclization of 15 affords 1,2,4-triazolidinedione of Formula I-16.
By analogy, scheme 2.2 illustrates the preparation of 3-thio-5-0x0-1,2,4-triazolidines of
Formula I-18 by reaction of intermediate 14 with an isothiocyanate and subsequent thermal

5  cyclization.

Scheme 2.1
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" D Y- lll ‘ OR
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P NP2 N/
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= N
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17 s 'TIH
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Intermediates 12 wherein p is 1 are readily available or are prepared by reéction of 19
with carbamates 10 under palladium(0)-catalyzed conditions. M; is a group which
oxidatively inserts palladium(0), preferably iodo or brémo, and is of greater reactivity than
M. Compounds 19 are either commercially available or prepared by one of ordinary skill in

5 the ért.

Scheme 2.3
Rs0,C-NH,
10 E M
My E M Rt"OZC-NH\D/ Y
D Y Pd(0) catalysis;
Base
19 12

Compounds of Formula I wherein D is taken from Q-3 or Q-4 and Y is alkylene, are ‘also
10  prepared according to the synthetic route shown in Scheme 2.4. Oxidation of amine R4NH,
to the corresponding hydrazine, condensation with ethyl chloroformate subsequent heating
yields1,2,4-triazolidinedione 15a. After the action of NaH in DMF, displacement wherein M
is a suitable leaving group such as chloride, bromide or iodide yields I-16 (X=0) and I-18

(X=S).
15
Scheme 2.4
1. NaNO 0 0 RsNCX
. 2
2.8nCl, o ox A X208 heat
R4NH2 R4NHNH2 - - R4NHNH OEt
. 2a
0 ‘
HlN—-( NaH/DMF [Reozc'(NH)P]Q'D'E'Y\N o
~N_ N~ 1_(
R RS /N N\
\ﬂ/ M Ry Y Rs
X [Rs02C-(NH)p]q-D-E-Y
. . X
15a 16 X=0
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0 oL -
H/N——( NaH/DMF }—N\H
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Deprotection of Rs Y [ReOC-NH)plG-D-E-Y : hig
X 8a X
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Compou_ﬁds of Formula I wherein D is taken from D-3’ or D-4’ and Y is alkylene, are
also prepared according to the synthetic route shown in Scheme 2.4. When Rs isa readily
removable protecting group (e.g. R = 3,4-d-methoxybenzyl amine), the action of mild, acidic
deprotection conditions such as CAN or TFA on 15a will reveal 1,2,4-triazolidinedione 15b.
After deprotonation of 15b by NaH in DMF, displacement wherein M is a suitable leaving
group such as chloride, bromide or iodide yields I-16” (X=0) and I-18’ (X=S).

Compounds of Formula I wherein Q is taken from Q-5 or Q-6 and Y is alkylene are
prepared according to the synthetic route shown in Scheme 3. Reaction of hydrazine 20 with
chlorosulfonylisocyanate and base, such as triethylamine, gives rise to a mixture of
intermediates 21A and 21B which are not isolated but undergo cyclization in sifu to afford

compounds of Formulae I-22A and I-22B. Compounds I-22A and 1-22B are separated by

chromatography or fractional crystallization. Optionally, compounds I-22A and I-22B can

undergo Mitsunobu reaction with alcohols R4OH to give compounds of Formulae I-23A and
I-23B. Compounds 20 are prepared by acid-catalyzed deprotection of t-butyl carbamates of

structure 14, wherein Rg is t-butyl.
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Scheme 3
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Compounds of Formula I wherein Q is Q-7 and Y is alkylene are prepared as shown

in Scheme 4. Reaction of amine 8 with maleimide 24, wherein M is a suitable leaving group,

affords compounds of Formula I-25. Reaction of compound 26, wherein M is a group which

can oxidatively insert Pd(0), can participate in a Heck reaction with maleimide 27, affording

compounds of Formula I-28. Maleimides 24 and 27 are commercially available or prepared

by one of ordinary skill in the art.
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Scheme 4
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Heck Reaction

Compounds of Formula I wherein Q is Q-8 and Y is alkylene are prepared as shown

in Scheme 5, according to methods reported by M. Tremblay et al, Journal of Combinatorial

5  Chemistry (2002) 4:429. Reaction of polymer-bound éctivated ester 29 (polymer linkage is

oxime activated-ester) with chlorosulfonylisocyante and t-butanol affords N-BOC

| sulfonylurea 30. Subjection of 30 to the Mitsunobu reaction with R4OH gives rise to 31.

BOC-group removal with acid, preferably trifluoroacetic acid, and then treatment with base,

preferably triethylamine, provides the desired sulfahydantoin I-32. Optionally, intermediate A

10 30 is treated with acid, preferably trifluoroacetic acid, to afford the N-unsubstituted
sulfahydantoin I-33.

40



5

WO 2004/060306 PCT/US2003/041449
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Compounds of Formula I wherein Q is Q-8 and Y is alkylene are also prepared as .
shown in Scheme Sa. Amine 8 is condensed with the glyoxal hemiester to yield 31a.
Reaction of chlorosulphonyl isocyanate first with benzyl alcohol then 31a yields 31b, which

after heating yields I-32.
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Scheme 5.1 ) 0
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Compounds of Formula I wherein Q is taken from Q-8’, are prepared according to the

synthetic route shown in Scheme 5.2. Formation of 31¢ by the method of Muller and DuBois

5 JOC 1989, 54, 4471 and its deprotonation with NaH/DMF or NaH/DMF and subsequently
alkylation wherein M is a suitable leaving group such as chloride, bromide or iodide yields I-

32’ Alternatively, I-32’ is also available as shown in Scheme 5.3. Mitsunobu reaction of
boc-sulfamide amino ethyl ester with alcohol 8b (made by methods analogous to that for
amine 8) yields 31¢, which after Boc removal with 2N HCI in dioxane is cyclized by the

10  action of NaH on 31d results in I-32°.

Scheme 5.2 0

Ol

\IS—NH
NaN O\(P
SS—NH
/
.M O N
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31c 0
83 l_32l
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Schéme 5.3
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Compounds of Formula I wherein Q is Q-9 and Y is alkylene are prepared as shown

in Scheme 6. Reaction of polymer-bound amino acid ester 34 with an isocyanate affords

5 intermediate urea 35. Treatment of 35 with base, preferably pyridine or triethylamine, with
optional heating, gives rise to compounds of Formula I-36.

Scheme 6
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Compounds of Formula I wherein Q is Q-9 and Y is alkylene are also prepared as

shown in Scheme 6.1. Reaction of aldehyde 8c under reductive amination conditions with

10 the t-butyl ester of glycine yields 35a. Isocyanaté 2a is condensed with p-nitrophenol (or the
corresponding R4NH, amine is condensed with p-nitrophenyl chloroformate) to yield the

carbamic acid p-nitrophenyl ester, which when reacted with deprotonated 35a and yields the
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urea that when deprotected with acid yields 35b. Formula I-36 is directly available from 35b
by the action of NaH and heat.

Scheme 6.1 o
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|-36 35b

Compounds of Formula I wherein Q is taken from Q-9°, are prepared according to the
synthetic route shown in Scheme 6.2. Formation of 35¢ by the method described in
JP10007804A2 and Zvilichovsky and Zucker, Israel Journal of Chemistry, 1969, 7(4), 547-
54 and its deprotonation with NaH/DMF or NaH/DMF and its subsequent displacement of M,

10 wherein M is a suitable leaving group such as chloride, bromide or iodide, yields I-36°.

Scheme 6.2 o)
NH
NaN 0]
YNH
.M @) _N
[Rg02C-(NH)p]g-D-E-Y [Re02C-(NH)p]g-D-E-Y
8 35¢c
a 136"

Compounds of Formula I wherein Q is Q-10 or Q-11, and Y is alkylene are prepared

15  asshown in Schemes 7.1 and 7.2, respectively. Treatment of alcohol 37 (Z = O) or amine 37
(Z = NH) with chlorosulfonylisocyanate affords intermediate carbamate or urea of structure

38. Treatment of 38 with an amine of structure HN(R4), and base, preferably triethylamine

or pyridine, gives sulfonylureas of Formula J-39. Reaction of chlorosulonylisocyanate with

an alcohol (Z = O) or amine (Z = NRy) 40 affords intermediate 41. Treatment of 41 with an

20  amine 8 and base, preferably triethylamine or pyridine, gives sulfonylureas of Formula I-42.
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Scheme 7.1
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Compounds of Formula I wherein Q is taken from Q-12 are prepared according to the
synthetic route shown in Scheme 8. Alkylation of pyridine 43, wherein TIPS is tri-
isopropylsilyl, under standard conditions (K;COj;, DMF,. Rs-I or Mitsunobu conditions
employing R4-OH) yields pyridine derivative 44 which is reacted with compound 12, wherein

M is a suitable leaving group, to afford pyridones of formula I-45.
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Scheme 8
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Compounds of Formula I wherein Q is taken from Q-13 are prepared according to the
synthetic route shown in Scheme 9. Starting from readily available pyridine 46, alkylation

under standard conditions (K2COs, DMF, Ry4-I or Mitsunobu conditions employing R4-OH)

_yields pyridine derivative 47. N-alkylation with K>COs, DMF, Ry-1 affords pyridones of

formula 48. Intermediate 48 is partitioned to undergo a Heck reaction, giving I-49; a
Buchwald amination reaction, giving I-51; or a Buchwald Cu(l) catalyzed O-arylation.

reaction, to give 1-52. The Heck reaction product 1-49 may be optionally hydrogenated to

"afford the saturated compound I-50. Wherein the phenyl ether R4 group is methyl,

compounds of formula 1-49, I-50, I-51, or I-52 are treated with boron tribromide or lithium

chioride to afford compounds of Formula I-53, wherein Rq is hydrogen.
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Scheme 9
: OH OR,
OR
R R4Q, KoCO. 4
AN s DM?-‘orA%:eto?Ie AN Rs . ‘R
Ryl, KoCO3 Z 5
——————— DMF or Acetone
TIF’S\o N/ ol - RiOH,PheP TIPS\O N/ - —_— |
. Diethyl azodicarboxylate 0 'i‘ Cl
46 47
a0 R4
< 48
E NH)pCOzR OR4
/\H/ ~5 A(NH)pCO2R6]g
n Hydrogenation Z Rs
48 - E‘D/ [(NH)pCOzRglg —>
Heck reaction E..[(NH)pCO2Rg]q
Pd(O) n (@) N D
Base 4 n+2
: 150
HaoN E [(NH)pCO2Rglq boron tribromide
2 \H/ \D/ 2 or lithium chloride boron tribromide
n ! or lithium chloride
4 g Ake-D
Buchwald amination 0 g E{ nE [(NH)PCOZRelq
Pd(0) 4 1-51 boron tribromide OH
Base =— : or lithium chloride R
\ / 5
HOWy E__[(NH)pCORJa  'OR, |
\H/ D boron tribromide LE«~[(NH)pCO2Rglq
48 n Rs or lithium chloride 0 N y" D
- - 7 | / R4
Buchwald arylation . _D
Cu(l) 0 N o”ﬁ‘E “(NH)pCO2Rglq 53
Base R4 n
152

Compounds of Formula I wherein Q is taken from Q-14 are prepared according to the

5 synthetic route shown in Schem.e 10. Starting from readily available pyridine 54, alkylation
under standard conditions (K;CO3;, DMF, Rs4-I or Mitsunobu conditions employing Ry4-OH)
yields pyridine derivative 55. N-alkylation with K,CO3, DMF, Ry-I affords pyridones of
formula 56. Intermediate 56, wherein M is a suitable leavingl group, preferably bromine or
chlorine, is partitioned to undergo a Heck reaction, giving I-57; a Buchwald amination

10 reaction, giving I-59; or a Buchwald Cu(l) catalyzed O-arylation reaction, to give I-60. The
Heck reaction product I-57 may be optionally hydrogenated to afford the saturated compound

I-58. Wherein Ry is methyl, compounds of formula [-57, I-58, 1-59, or 1-60 are treated with

boron tribromide or lithium chloride to afford compounds of Formula I-61, wherein R, is
hydrogen.
15
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Scheme 10
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5 Compounds of Formula I wherein Q is taken from Q-15 are prepared according to the

synthetic routes shown in Schemes 11 and 12. Starting esters 62 are available from the
corresponding secoacids via TBS-ether and ester formation under standard conditions.
Reaction of protected secoester 62 with Meerwin’s salt produces the vinyl ether 63 as a pair
of regioisomers. Alternatively, reaction of 62 with dimethylamine affords the vinylogous
10  carbamate 64. Formation of the dihydropyrimidinedione 66 proceeds by condensation with
urea 65 with azeotropic removal of dimethylamine or methanol. Dihydropyrimidinedione 66
may optionally be further substituted by Mitsunobu reaction with alcohols RsOH to give rise

to compounds 67.
Scheme 12 illustrates the further synthetic elaboration of intermediates 67. Removal
15  of the silyl protecting group (TBS) is accomplished by treatment of 67 with flouride (tetra-n-
butylammonium fluoride or cesium flouride) to give primary alcohols 68. Reaction of 68
with isocyanates 2 gives rise to compounds of Formula I-69. Alternatively, reaction of 68
with [R0,C(NH)plq-D-E-M, wherein M is a suitable leaving group, affords compounds of
Formula I-70. Oxidation of 68 using the Dess-Martin periodinane (D. Dess, J. Martin, J. Am.
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Chem. Soc. (1991) 113:7277) or tetra-n-alkyl peruthenate (W. Griffith, S. Ley, Aldrichimica
Acta (1990) 23:13) gives the aldehydes 71. Reductive amination of 71 with amines 8§ gives

rise to compounds of Formula I-72. Alternatively, aldehydes 71 may be reacted with

ammonium acetate under reductive alkylation conditions to give rise to the primary amine 73.

5  Reaction of 73 with isocyanates 2 affords compounds of Formula I-74.

Scheme 11
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Scheme 12
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5 Compounds of Formula I wherein Q is taken from Q-16 are prepared according to the

synthetic routes shown in Schemes 13 and 14. Starting esters 75 are available from the
corresponding secoacids via TBS-ether and ester formation under standard conditions.
Reaction of protected secoester 75 with Meerwin’s salt produces the vinyl ether 76 as a pair
of regioisomers. Alternatively, reaction of 75 with dimethylamine affords the vinylogous
10 carbamate 77. Formation of the dihydropyrimidinedione 78 proceeds by condensation with
urea 65 with azeotropic removal of dimethylamine or methanol. Dihydropyrimidinedione 78
may optionally be further substituted by Mitsunobu reaction with alcohols R4OH to give rise
to compounds 79. Compounds of Formulae I-81, 1-82, I-84, and 1-86 are prepared as shown

in Scheme 14 by analogy to the sequence previously described in Scheme 12.

15
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ammonium acetate
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Alkyl acetoacetates 87 are commercially available and are directly converted into the
esters 88 as shown in Scheme 15. Treatment of 87 with NaHMDS in THF, followed by
quench with formaldehyde and TBSCI (n = 1) or Q-(CH2)n-OTBS (n = 2-4), gives rise to

compounds 88.

Scheme 15

O 0] o} 0

M 1. NaHMDS, THF
_.___._..__—__.—>
Rg . OMe OMe

2. CH,0quench; Rs

87 or Q-(CH2)n-OTBS (
nmOTBS
88,n>1 o o
(forn=1) Rg OMe
TBS-Cl,
pyridine, =1 oTBS
CH,Cl, + 1

Compounds of Formula I wherein Q is taken from Q-17 are prepared according to the

synfhetic routes shown in Schemes 16.1 and 16.2, and starts with the BOC-protected

10  hydrazine 13, which is converted to the 1,2-disubstituted hydrazine 89 by a reductive
alkylation with a glyoxal derivative mediated by sodium cyanoborohydride and acidic
workup. Condensation of 89 with diethyl malonate in benzene under reflux yields the
heterocycle 90. Oxidation with N;Ou in benzene (see Cardillo, Merlini and Boeri Gazz.
Chim. Ital., (1966) 9:8) to the nitromalonohydrazide 91 and further treatment with P,0s in

15  benzene (see: Cardillo,G. et al, Gazz.Chim.Ital. (1966) 9:973-985) yields the tricarbonyl 92.
Alternatively, treatment of 90 with Brederick’s reagent (-BuOCH(N(Mey)., gives rise to 93,
which is subjected to ozonolysis, with a DMS and methanol workup, to afford the protected
tricarbonyl 92. Compound 92 is readily deprotected by the action of CsF in THF to yield the
primary alcohol 94. Alcohol 94 is optionally converted into the primary amine 95 by a

20 sequence involving tosylate formation, azide displacement, and hydrogenation.
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Scheme 16.1

(o] . - N02
- EtO OEt
H /U\/OTBS . W OWo 0 0

BOC  NaCNBH,, CH;CN OTBS
3 CH O e N/\/ 0

RN—NHp e~ + Ry - R4N—N — RN—N
13 2)H+ $0 50 wOTBS \/\OTBS
n
t-BuO-CH(NMe),), l P,O0s
(Me)N
oxonolysis © OMe
o 0 o
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4
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e e
0] o} .
2) NaN; o o
RayN—N 3) hydrogenation
N NNH, RN—N
2 A o "oH
3
94

Reaction of 94 with (hetero)aryl halide 26, wherein M is iodo, bromo, or chloro,_
under copper(I) catalysis affords compounds I-96. Optional deprotection‘of the di-methyl
ketal with aqueous acid gives rise to compounds of Formula 1-98. By analogy, reaction of
amine 95 with 26 under palladium(0) catalysis affords compounds of Formula I-97. Optional

deprotection of the di-methyl ketal with aqueous acid gives rise to compounds of Formula I-
99.
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Scheme 16.2
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Compounds of Formula I wherein Q is taken from Q-17 are also prepared according
to the synthetic route shown in Scheme 16.3. Deprotonation of 4,4-dimethyl-3,5-dioxo-
pyrazolidine (95a, prepared according to the method described in Zinner and Boese, D.
Pharmazie 1970, 25(5-6), 309-12 and Bausch, M. J.et.al J. Org. Chem. 1991, 56(19), 5643)
with NaH/DMF or NaH/DMF and its subsequent displacement of M, wherein M is a suitable

leaving group such as chloride, bromide or iodide yields I-99a.

Scheme 16.3 0

HN
cl HN—NH N
[Rg04C-(NH)p]g-D-E-Y~ [RgO,C-(NH)plg-D-E-Y
95a o)

8a 1-99a

Compounds of Formula I wherein Q is taken from Q-18 are prepared as shown in
Schemes 17.1 and 17.2. Aminoesters 100 are subjected to reductive alkylation conditions to
give rise to intermediates 101. Condensation of amines 101 with carboxylic acids using an
acid activating reagent such as dicyclohexylcarbodiimide (DCC)/hydroxybenzotriazole
(HOBt) affords intermediate amides 102. Cyclization of amides 102 to tetramic acids 104 is
mediated by Amberlyst A-26 hydroxide resin after trapping of the in situ generated alkoxide

103 and submitting 103 to an acetic acid-mediated resin-release.
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Scheme 17.1 : R
. S
k(o
0 R,CHO O RsCH,CO,H 0
J‘\/NHZ RSO/H\/NHVR4 RSO N\/R4
RO NaBH(OAc), W DCC, HOBt weo
100 101 Re Rs
0 O
Q NMe3+ OH- @ @ H+, R4OH
4 & NMe o o — RO o
N R ~F
M M
: 104
M is t-BuOCH,-, BOCNH(CH,);-,
BOCNH(CHp)y-, HC=C-CHy- 103 M is HOCH,-; HyN-(CH,)3-;

H,N-(CH,),-; HC==C-CH,-

Scheme 17.2 illustrates the synthetic sequences for converting intermediates 104 to

5  compounds of Formula I. Reaction of alcohol 104.1 with aryl or heteroaryl halide 26 (Q =
halogen) under copper(I) catalysis gives rise to compounds of Formula I-105.1. Reaction of
amines 104.2 and 104.3 with 26 under Buchwald palladium(0) catalyzed amination

conditions affords compounds of Formulae 1-105.2 and I-105.3. Reaction of acetylene 104.4

with 26 under Sonogashira coupling conditions affords compounds of Formula I-105.4.
10  Compounds I-105.4 may optionally be reduced to the corresponding saturated analogs I-

105.5 by standard hydrogenation.
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Scheme 17.2
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Compounds of Formula I wherein Q is taken from Q-19, Q-20, or Q-21 are prepared

5  as illustrated in Scheme 18. Commercially available Kemp’s acid 106 is converted to its
anhydridc'l(_)l using a dehydrating reagent, preferably di-isopropylcarbodiimide (DIC) or 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC). Reaction of 107 with amines R;NH;
affords the intermediate amides which are cyclized to the imides 108 by reaction with DIC or

EDC. Alternatively, 107 is reacted with amines 8 to afford amides of Formula 1-110.

10

of Formula I-111. Acid 108 is further reacted with amines 8 to give compounds of Formula

1-109.

PCT/US2003/041449

Hydrogenation

R40 /
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R
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E-D-[(NH)PCOR¢lq
1-105.4
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Amides I-110 may optionally be further reacted with DIC or EDC to give rise to compounds
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Scheme 18
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Compounds of Formula I wherein Q is taken from Q-22 or Q-23 are prepared as

5  shown in Schemes 19.1 through 19.3. Preparation of intermediates 113 and 114 are prepared
as shown in Scheme 19.1 from di-halo(hetero)aryls 112, wherein M; is a more robust leaving
group than M,. Reaction of 112 with amines 37 (Z = NH) either thermally in the presence of
base or by palladium(0) catalysis in the presence of base and phosphine ligand affords
compounds 113. Alternatively, reaction of 112 with alcohols 37 (X = Q) either thermally in

10  the presence of base or by coppér(I) catalysis in the presence of base affords compounds 114.
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Scheme 19.1
[Re02C-(NH)p]q-D-E-Y<
ZH

M, M,
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37,2=0 Re0,C-(NH)p]q-D-E-Y. )l\)
112 > . [ReO2C~(NH)plq ~o F
Base 114

Scheme 19.2 illusirates the conversion of intermediates 113 into compounds of
Formula I-115, I-118, or 117. Treatment of 113 with aqueous copper oxide or an alkaline
hydroxide affords compounds of Formula 1-115. Alternatively, treatment of 113 with t-
butylmercaptan under copper(l) catalysis in the presence of ethylene glycol and potassium
carbonate gives rise to 116 (see F.Y. Kwong and S. L. Buchwald, Organic Letters (2002)
4:3517. Treatment of the t-butyl sulfide 116 with acid affords the desired thiols of Formula
1-118. Alternatively, 113 may be treated with excess ammonia under pressurized conditions

to afford compound 117.
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Scheme 19.3 illustrates the conversion of intermediate 114 into compounds of

Formula I-119, I-122, and 121, by analogy to the sequence described in Scheme 19.2.
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Compounds of Formula I wherein q is taken from Q-24, Q-25, or Q-26 are prepared

as shown in Scheme 20. Reaction of compoﬁnds I-115 or I-119 with

5  chlorosulfonylisocyanate, followed by in situ reaction with amines HN(R4), gives rise to
compounds of Formulae I-123 or I-124. Reaction of compounds I-118 or I-122 with a
peracid, preferably peracetic acid or trifluoroperacetic acid, affords compounds of Formula I-

125 or I-126. Reaction of compounds 117 or 121 with chlorosulfonylisocyanate, followed by

in situ reaction with amines HN(Ry), or alcohols R4OH, affords compounds of Formulae I-

10 127,1-128,1-129, or I-130.
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Compounds of Formula I wherein Q is taken from Q-27 are prepared as illustrated in
Scheme 21. Reductive alkylation of thiomorpholine with aldehydes 131 affords benzylic
amines 132, which are then subjected to peracid oxidation to give rise to the thiomorpholine
sulfones 133 (see C. R. Johnson et al, Tetrahedron (1969) 25: 5649). Intermediates 133 are
reacted with amines 8 (Z = NH,) under Buchwald palladium-catalyzed amination conditions
to give rise to compounds of Formula I-134. Alternatively, compounds 133 are reacted with
alcohols 8 (Z = OH) under Buchwald copper(I) catalyzed conditions to afford compounds of

Formula I-135.

palladium(0)-catalyzed Heck reaction conditions to give compounds of Formula I-136.

10 Alternatively, intermediates 133 are reacted with alkenes under

Compounds 1-136 are optionally reduced to the corresponding saturated analogs 1-137 by

standard hydrogenation conditions or by the action of diimide.
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Compounds of Formula I wherein Q is taken from Q-27 are also prepared as
illustrated in Scheme 21.1. Aldehyde 8¢ is reductively aminated with ammonia, and the
5  resultant amine condensed with divinyl sulphone to yield I-134. Intermediate 134a is also

available by reduction of amide 8d under a variety of standard conditions.

Scheme 21.1

NH,
[ReO2C-(NH)p]g-D-E-Y~ ~H >  [Rs0,C-(NH)p]g-D-E-Y” “NH,
s NaCHBH; 1348
Amide reduction oL
i.e. LAH r\g’w
X
[ReO-C-(NH)plg-D-E-Y NH, [RGOZC-(NH)p]q-D-E-Y/\N/\
8d O
134 O
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More generally, amines 134c are available via the reduction of amides 134b as shown
in Scheme 21.2. The morpholine amide analogues 134d and morpholine analogues 134e are

also available as shown in Scheme 21;2.

Scheme 21.2
0 0
RyR,NH P
[ReO2C-(NH)plg-D-E-Y™ "OH ———— = [RgO,C-(NH)pla-D-EY" "NR4R,
DIC coupling .
8 134b
N
N
E j Amide reduction
0 DIC coupling . i.e. LAH
1 ~
[Re02C-(NH)plq-D-E-Y NR¢R
[Rg0-C-(NH)plg-D-E-Y N/\ 6V2 1Rz
K/O 134c

134d

Amide reduction
i.e. LAH

[Rsozc-(NH)p]q-D-E-Y/\N/\
' o)

5 134e
Compounds of Formula I wherein Q is taken from- Q-28 or Q-29 are prepared

according to the sequences illustrated in Scheme 22. Readily available amides 138 are
reacted with chlorosulfonylisocyanate to give intennediates' 140, which are reacted in situ

10 with amiﬁes HN(R4), or alcohols R4OH to afford compounds of Formulae I-141 or I-142,
respectively.  Alternatively, amides @ are reacted with sulfonylchlorides to give

compounds of Formula I-139.
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Compounds of Formula I wherein Q is taken from Q-30 are prepared as shown in

Scheme 23. Readily available N-BOC anhydride 143 (see S. Chen et al, J. Am. Chem. Soc.

5  (1996) 118:2567) is reacted with amines HN(R4), or alcohols R¢OH to afford acids 144 or
145, respectively. Intermediates 144 or 145 are further reacted with amines HN(R4), in the
presence of an acid-activating reagent, preferably PyBOP and di-isopropylethylamine, to give
diamides 146 or ester-amides 147. Intermediate 145 is converted to the diesters 148 by
reacltioil with an alkyl iodide in the presence of base, preferably potassium carbonate.

10  Intermediates 146-148 are treated with HCl/dioxane to give the secondary amines 149-151,
which are then condensed with acids 152 in the presence of PyBOP and di-

isopropylethylamine to give compounds of Formula I-153.
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Compounds of Formula I wherein Q is taken from Q-31 or Q-32 are prepared

according to the sequences illustrated in Scheme 24. Treatment of readily available

5  sulfenamides 154 with amines 37 (Z = NH), alcohols 37 (Z = O), or alkenes 37 (Z = -
CH=CH,), gives rise to compounds of Formula I-155. Treatment of sulfenamides 1-155 with
iodosobenzene in the presence of alcohols RsOH gives rise to the sulfonimidafes of Formula
1-157 (see D. Leca et al, Organic Letters (2002) 4:4093). Alternatively, compounds I-155 (Z

= .CH=CH) may be optionally reduced to the saturated analogs 1-156 (Z = CH,-CHy-), which

10  are converted to the corresponding sulfonimidates I-157.

Treatment of readily available sulfonylchlorides 154.1 with amines HN(R4), and base

gives rise to compounds of Formula [-154.2.
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Scheme 24
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Compounds of Formula I wherein Q is taken from Q-33 are prepared as shown in

Scheme 25. Readily available nitriles 158 are reacted with amines 37 (Z = NH), alcohols 37

5 (Z=0), or alkenes 37 (Z = -CH=CH,) to afford compounds of Formula I-159. Combounds
I-159 (wherein Z = CH=CH-) are optionally reduced to their saturated analogs I-160 by
standard catalytic hydrogenation conditions. Treatment of compounds I-159 or I-160 with a

metal azide (preferably sodium azide or zinc azide) gives rise to tetrazoles of Formula I-161.
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Scheme 25 .
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Compounds of Formula I wherein Q is taken from Q-34 are prepared as shown in

Scheme 26. Readily available esters 162 are reacted with amines 37 (Z = NH), alcohols 37

5 (Z=0), or alkenes 37 (Z = -CH=CH,) to afford compounds of Formula I-_16_3_ Compounds

1-163 (wherein Z is -CH=CH-) are optionally converted to the saturated analogs I-164 by

standard hydrogenation conditions. Compounds I-163 or 1-164 are converted to the desired

phosphonates I-165 by an Arbuzov reaction sequence involving reduction of the esters to

benzylic alcohols, conversion of the alcohols to the benzylic bromides, and treatment of the

10 bromides with a tri-alkylphosphite. Optionally, phosphonates I-165 are converted to the
flourinated analogs 1-166 by treatment with diethylaminosulfﬁr trifluoride (DAST).
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Scheme 26
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Compounds of Formula I wherein Q is taken from Q-35 are prepared according to

Scheme 27. Readily available acid chlorides 167 are reacted with oxazolidones in the

presence of base to afford the N-acyl oxazolidinones 168. Intermediate 168 are reacted with

amines 37 (Z = NH), alcohols 37 (Z = O), or alkenes 37 (Z = -CH=CH,) to afford the N-acyl

oxazolidinones of Formula I-169. Compounds I-169 (wherein Z is —-CH=CH-) are optionally

converted to the saturated analogs I-170 under standard liydrogenation conditions.
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Scheme 27 [Re02C-(NH)p]a-D-E-Y<_

37,Z=NH M
7 S ' o)
Pd(0), phosphine, 0
o) Q base ?—’
)\ )o o N
o O 0 N o R
cocl )J "
. Ry [ReO2C-(NH)plq-D-E-Y<_
L 3r,z=0
> /
> base > " Cu(l), base [ReO2C-(NH)plg-D-E-Y —Z
v M I-169
167 168 ‘ )

|

[RgO2C-(NH)p]g-D-E-Y~_
hydrogenation

37,Z = CH=CH,
— (Z = CH=CH)
Pd(0), phosphine,
base
0,
\>/o
o N\)
Ry

/
[RgO2C-(NH)p]g-D-E-Y —(CHz),,

1-170

Compounds of Formula I wherein Q is taken from Q-35 are also prepared as
illustrated in Scheme 27.1. Intermediate 8a, wherein M is a suitable leaving group such as
5  chloride, bromide or iodide, is refluxed with triethyl phosphite and the resulting phosphoryl

intermediate saponified under mild conditions to yield I-16S.

Scheme 27.1 o
M 1. P(OEt -1
[ReO>C-(NH)plg-D-E-Y~ - P(OEDs [ReO2C-NH)PI-D-EY ™\,
8a 2. saponification 1165
10 Compounds of Formula I wherein Q is taken from Q-36 are prepared as illustrated in

Schemes 28.1 and 28.2. Reductive alkylation of the t-butylsulfide substituted piperazines
with the readily available aldehydes 131 gives rise to the benzylic piperazines 171.
Intermediates 171 are reacted with-amines 37 (Z = NH), alcohols 37 (Z = O), or alkenes 37 (Z
= -CH=CH,) to give compounds 172, 173, or 174, respectively. Optionally, intermediates

15 174 are converted to the saturated analogs 175 under standard hydrogenation conditions.
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HN
oo T sty N/ _\-—St-Bu
Scheme 28.1
NaBH(OAc);
M
131
[ReO2C-(NH)pla-D-EY., N N _\—St Bu
. 37,Z=NH / \—St-Bu 37,Z=CH=CH,
- _— - N m
Pd(0), phosphine, | Pd(0), phosphine,
base [ReO,C-(NH)pIg-D-E-Y—NT 12 base  [Rg0,C-(NH)pla-D- EY
reduction
(hydrogenation or
diimide)
\__/N—\-—St-Bu
[RGOZC'(NH)P]Q'D'E'Y\ZH N/—\N
m 3%,2=0 \_/ \—St-Bu

_—
Cu(), base  [ReO2C- (NH)plg-D-E-Y—0

[RgO2C~(NH)plg-D-E-Y

Scheme 28.2 illustrates the conversion of intermediate t-butylsulfides 172-175 to the
sulfonic acids, employing a two step process involving acid-catalyzed deprotection of the t-
butyl sulfide to the corresponding mercaptans, and subsequent peracid oxidation (preferably
with peracetic acid or trifluoroperacetic acid) of the mercaptans to the desired sulfonic acids

of Formula I-176.

Scheme 28.2

—\__
é N —\—St-Bu ) H* \_/ SOaH

2) peracid oxidation [RgO2C~(NH)plq-D-E-Y —Z
[RgO2C-(NH)plq-D-E-Y —

172-175 1-176

Z=NH, O, CH=CH, CH2-CH2
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In some instances a hybrid p38-alpha kinase inh‘ibitork is prepared which also contains
an ATP-pocket binding moiety or an allosteric pocket binding moiety R;-X-A.  The
synthesis of functionalized intermediates of fonnula R;-X-A are accomplished as shown in
Scheme 29. Readily available i1ﬁern1ediates 177, which contain a group M capable of
oxidétive addition to palladium(0), are reacted with amines 178 (X = NH) under Buchwald
Pd(0) amination conditions to afford 179. Alternatively amines or alcohols 178 (X =NH or
O) are reacted thermally with 177 in the presence of base under nuclear aromatic substitution
reaction conditions to afford 179. Alternatively, alcohols 178 (X = O) are reacted with with
177 under Buchwald copper(I)-catalyzed conditions to afford 179. In cases where p = 1, the
carbamate of 179 is removed, preferably under acidic conditions when Rg is t-butyl, to afford
amines 180. In cases where p = 0, the esters 179 are converted to the acids 181 preferably

under acidic conditions when Rg is t-butyl.

Scheme 29
R1_XH
M-A-(NH)p-CO4Rs 178 RyX—A-(NH)p-COzRs
heat or
177 Pd(0) catalysis 179
HY H
R»]X"'A'NHZ R1X_A-002H
180 181

Another sequence for preparing amines 180 is illustrated in Scheme 30. Reaction of
amines or alcohols 178 with nitro(hetero)arenes 182 wherein M is a leaving group, preferably
M is fluoride, or M is a group capable of oxidative insertion into palladium(0), preferably M
is bromo, chloro, or iodo, gives intermediates 183. Reduction of the nitro group under
standard hydrogenation conditions or treatment with a reducing metal, such as stannous

chloride, gives amines 180.
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Scheme 30
R—XH
178 reduction
M-A-NO, o RiX—ANOx  __ , 'RyX-A-NH,
heat or 183
182 Pd(0) catalysis - 180

In instances when hybrid p38-alpha kinase inhibitors are prepared, compounds of

5  Formula I-184 wherein q is 1 may be converted to amines 1-185 (p = 1) or acids I-186 (p = 0)

by analogy to the conditions described in Scheme 29. Compounds of Formula 1-184 are
prepared as illustrated in previous scllelnes 1.1,2.1,2.2,3,4,5,6,7.1,7.2, 8,9, 10, 12, 14,
16.2,17.2,18,19.1,19.2, 19.3, 20, 21, 22, 23, 24, 25, 26, 27, or 28.2.

Scheme 31
‘ E. _Q
[Rs02C-(NH)plg-D” Y

q=1
1-184

H / \iﬁ

E. _Q
HN-D~ E v HOLC-D” ">y
1185 1-186

Compounds 1-184 are taken from schemes 1.1, 2.1,2.2,3, 4, 5, 6,7.1,7.2,8,9,10
12, 14, 16.2,17.2, 18, 19.1,19.2, 19.3, 20, 21, 22, 23, 24, 25, 26, 27, 28.2

10
The preparation of inhibitors of Formula I which contain an amide linkage —CO-NH-
connecting the oxyanion pocket binding moieties and R;-X-A moieties are shown in Scheme
32. Treatment of acids 181 with an activating agent, preferably PyBOP in the presence of di-
iso-propylethylamine, and amines 1-185 gives compounds of Formula I. Alternatively,
15 retroamides of Formula I are formed by treatment of acids I-186 with PyBOP in the presence

of di-iso-propylethylamine and amines 180.
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Scheme 32
o)
D By RX—ACOH pypop i-PrNEl y )]\ .
: R4X—A N7 >M7TQ
H
Compounds J-185 taken Compounds 181 taken
. fi 1 29
from scheme 31 - rom scheme Amides of Formula I
(hybrid inhibitors, possessing oxyanion
pocket-binding moiety Q and moiety R{-X-A)
NH T
E..Q R1X—A-NH;
HO,C-D” >y~ + i E
2 PyBop, i-Pr,NEt R X—A-NH D~ \Y/Q
-
Compounds 1-186 taken Compounds 180 taken from
from scheme 31 schemes 29 or 30 RetroamideFormula |

(hybrid inhibitors, possessing oxyanion
pocket-binding moiety Q and moiety R;-X-A)
The preparation of inhibitors of Formula I which contain an urea linkage NH-CO-
NH- connecting the oxyanion pocket binding moieties and the R;-X-A moieties are shown in

5  Scheme 33. Treatment of amines I-185 with p-nitrophenyl chloroformate and base affords

carbamates 187. Reaction of 187 with amines 180 gives ureas of Formula I.

Scheme 33

H2N-D/E Sy Q p-nitropheny! chloroformaie o. _HN ~D/E . Q R4X—A-NH, N
base O/ \IC])/ Compounds 180 taken from
Compounds I-18S taken O-N schemes 29 or 30

from scheme 31 187

(@] .
R1 \X/A \N/”\N/D\E/Y;Q
H H

Formula I
(hybrid inhibitors, possessing oxyanion
pocket-binding moiety Q and moiety Rj-X-A)
10

Alternatively, inhibitors of Formula I which contain an urea linkage NH~CO-NH-

connecting the oxyanion pocket binding moieties and the R;-X-A moieties are prepared as
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shown in Scheme 33. Treatment of amines 180 with p-nitrophenyl chloroformate and base

affords carbamates 188. Reaction of 188 with amines I-185 gives ureas of Formula I.

Scheme 34

- E___Q
,R1X A-NH, p-nitrophenyl chloroformate HN-D” Y7

- O _HN_,_-X_ -
Compounds 180 taken from . T A R4
529 base 0 Compounds J-185 taken
O.N

schemes 29 or 30
from scheme 31

0]
R1\X/A \N)J\N/D\E/Y\QA
H H

Formula 1
(hybrid inhibitors, possessing oxyanion
pocket-binding moiety Q and moiety Rj-X-A)

AFFINITY AND BIOLOGICAL ASSESSMENT
OF P38-ALPHA KINASE INHIBITORS
A fluorescence binding assay is used to detect binding of inhibitors of Formula I with
unphosphorylated p38-alpha kinase as previously described: see J. Regan et al, Journal of
Medicz'nal Chemistry (2002) 45:2994.

1. P38 MAP kinase binding assay

The binding affinities of small molecule modulators for p38 MAP kinase were
determined using a competition assay with SKF 86002 as a fluorescent probe, modified based
on published methods (C. Pargellis, et al Nature Structural Biology (2002) 9, 268-272. J.
Regan, et al J. Med. Chem. (2002) 45, 2994-3008). Briefly, SKF 86002, a potent inhibitor of
p38 kinase (K4 = 180 nM), displays an emission fluorescence around 420 nm when excitated
at 340 nm upon its binding to the kinase. Thus, the binding affinity of an inhibitor for p38
kinase can be measured by its ability to decrease the fluorescence from SKF 86002. The

assay was péiformed in a 384 plate (Greiner uclear 384 plate) on a Polarstar Optima plate

_ reader (BMG). Typically, the reaction mixture contained 1 pM SKF 86002, 80 nM p38

kinase and various concentrations of an inhibitor in 20 mM Bis-Tris Propane buffer, pH 7,
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containing 0.15 % (w/v) n-octylglucoside and 2 mM EDTA in a final volume of 65 pl. The
reaction was initiated by addition of the enzyme. The plate was incubated at room
temperature (~ 25 °C) for 2 hours before reading at emission of 420 nm and excitation at 340
nm. By comparison of rfu (relative fluorescence unit) values with that of a control (in the
absence of an inhibitor), the percentage of inhibition at each concentration of the inhibitor
was calculated. ICso value for the inhibitor was calculated from the % inhibition values
obtained at a range of concentrations of the inhibitor using Prism. When time-dependent
inhibition was assesseq, the plate was read at multiple reaction times such as 0.5, 1, 2, 3, 4
and 6 hours. The ICs values were calculated at the each time point. An inhibition was

assigned as time-dependent if the ICso values decrease with the reaction time (more than two-

fold in four hours).

Example # IC50, nM | Time-dependent
1 292 Yes
2 997 No
2 317 No
3 231 Yes
4 57 Yes
5 1107 No
6 238 Yes
7 80 Yes
8 - 66 Yes

-9 859 No
10 2800 No
11 2153 No

- 12 ~ 10000 No
13 384 Yes
15 949 No
19 .~ 10000 No
21 48 Yes
22 666 No
25 151 Yes
26 68 Yes
29 45 Yes
30 87 Yes
31 50 Yes
32 113 Yes
37 497 No
38 508 No
41 75 Yes
42 373 No
43 642 No
45 1855 No

75



WO 2004/060306 PCT/US2003/041449

46 1741 No
47 ) 2458 No
48 3300 No
57 239 Yes

IC50 values obtained at 2 hours reaction time

Biological assessment of p38-alpha kinase inhibitors of Formula I is performed in a
5 THP-1 cell assay, measuring inhibition of LPS-stimulated TNF-alpha production. See see J.
Regan et al, Journal of Medicinal Chemistry (2002) 45:2994.
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EXAMPLES
The following examples set forth preferred methods in accordance with the invention.
It is to be understood, however, that these examples are provided by way of illustration and

nothing therein should be taken as a limitation upon the overall scope of the invention.

[Boc-sulfamide] aminoester (Reagent 'AA), 1,5,7,-trimethyl-2,4-dioxo-3-aza-
bicyclo[3.3.1]nonane-7-carboxylic acid (Reagent BB), and Kemp acid anhydride (Reagent CC)

was prepared according to literature procedures. See Askew et. alJ. Am. Chem. Soc. 1989, 111,

1082 for further details.
EXAMPLE A
7\
N\N NH2

EtO,C

To a solution (200 mL) of m-amino beunzoic acid (200 g, 1.46 mol) in concentrated HCl
was added an aqueous solution (250 mL) of NaNQO, (102 g, 1.46 mol) at 0 °C. The reaction
mixture was stirred for 1 h and a solution of SnCl,*2H,0 (662 g, 2.92 mol) in concentrated HCl
(2 L) was then added at 0 °C, and the reaction stirred for an additional 2h at RT. The precipitate
was filtered and washed with ethanol and ether to yield 3-hydrazino-benzoic acid hydrochloride
as a white solid.

The crude material from the previous reaction (200 g, 1.06 mol) and 4,4-dimethyl-3-0xo0-
pentanenitrile (146 g, 1.167 mol) in ethanol (2 L) were heated to reflux overnight. The reaction
solution was evaporated in vacuo and the residue purified by column chromatography to yield
ethyl 3-(3-tert-butyl-5-amino-1H-pyrazol-1-yl)benzoate (Example A, 116 g, 40%) as a white
solid to gether with 3-(5-amino-3-zert-butyl-1H-pyrazol-1-yl)benzoic acid (93 g, 36%). '"HNMR
(DMSO-d,): 8.09 (s, 1H), 8.05 (brd, J=8.0 Hz, 1H), 7.87 (brd, J= 8.0 Hz, 1H), 7.71 (t,J=8.0
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Hz, 1H), 5.64 (s, 1H), 4.35 (q, J = 7.2 Hz, 2H), 1.34 (t, J = 7.2 Hz, 3H), 1.28 (s, 9H).

5 EXAMPLE B

0]
R
N
10 \NNN
H H

EtO,C

To a solution of 1-naphthyl isocyanate (9.42 g, 55.7 mmol) and pyridine (44 mL) in THF

15 (100 mL) was added a solution of Example A (8.0 g, 27.9 mmol) in THF (200 mL) at 0 °C. The

mixture was stirred at RT for 1h, heated until all solids were dissolved, stirred at RT for an

additional 3h and quenched with H,O (200 mL). The precipitate was filtered, washed with dilute

HCI and H,0, and dried in vacuo to yield ethyl 3-[3-z-butyl-5-(3-naphthalen-1-yl)ureido)-1H-

pyrazol-1-yl]benzoate(12.0 g, 95%) as a white power. 'H NMR (DMSO-d;): 9.00 (s, 1 H), 8.83

20 (s, 1 H),8.25 7.42 (m, 11 H), 6.42 (s, 1 H), 430 (q, /J=7.2 Hz, 2 H), 1.26'(s, 9H), 1.06 (t,J=
7.2 Hz, 3 H); MS (ESI) m/z: 457.10 (M+H").

78



10

15

20

25

30

WO 2004/060306 PCT/US2003/041449
EXAMPLE C
0 Cl
3 AT
N_ .
N
H H

EtO,C

To a solution of Example A (10.7 g, 70.0 mmol) in a mixture of pyridine (56 mL) and
THF (30 mL) was added a solution of 4-nitrophenyl 4-chlorophenylcarbamate (10 g, 34.8 mmol)
in THF (150 mL) at 0 °C. The mixture was stirred at RT for 1 h and heated until all solids were
dissolved, and stirred at RT for an additional 3 h. H,0 (200 mL) and CH,Cl, (200 mL) were

added, the aqueous phase separated and extracted with CH,Cl, (2 x 100 mL). The combined

organic layers were washed with 1IN NaOH, and 0.1N HCI, saturated brine and dried over
anhydrous Na,SO,. The solvent was removed in vacuo to yield ethyl 3-{3-terz-butyl-5-[3-(4-
chlorophenyl)ureido]-1H—pyrazol-1-yl}benzoafe (8.0 g, 52%). 'H NMR (DMSO- d,): § 9.11 (s,

1H), 8.47 (s, 1H), 8.06 (m, 1H), 7.93 (d, J= 7.6 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.65 (dd, J
= 8.0, 7.6 Hz, 1H), 7.43 (d, J= 8.8 Hz, 2H), 7.30 (d, J= 8.8 Hz, 2H), 6.34 (s, 1H), 4.30 (q, J =
6.8 Hz, 2H), 1.27 (s, 9H), 1.25 (t, J = 6.8 Hz, 3H); MS (BST) m/z: 441 (M*+H).

EXAMPLE D

HO

To a stirred solution of Example B (8.20 g, 18.0 mmol) in THF (500 mL) was added
LiAIH, powder (2.66 g, 70.0 mmol) at -10 °C under N,. The mixture was stirred for 2 h at RT
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and excess LiAIH, destroyed by slow addition of ice. The reaction mixture was acidified to pH
=7 with dilute HCI, concentrated in vacuo and the residue extracted with 4E_tOAc. The combined
organic layers Were concentrated in vacuo to yield 1-{3-tert-butyl-1-[3-(hydroxymethyl)phenyl}- |
1 H-pyrazol-5-y1}-3-(naphthalen-1-yl)urea (7.40 g, 99%) as a white powder. 1H'NMR (DMSO-
dg): 9.19 (s, 1 H), 9.04 (s, 1 H), 8.80 (s, 1 H), 8.26-7.35 (m, 11 H), 6.41(s, 1 H), 4.60 (s, 2 H),
1.28 (s, 9 H); MS (ESI) m/z: 415 (M+HY).

EXAMPLE E

Cl

A solution of Example C (1.66 g, 4.0 mmol) and SOCI, (0.60 mL, 8.0 mmol) in CH3C1
(100 mL) was refluxed for 3 h and concentrated in vacuo to yield 1-{3-tert-butyl-1-[3-
chloromethyl)phenyl]-1H-pyrazol-5-y1}-3-(naphthalen-1-yl)urea (1.68 g, 97%) was obtained és
white powder. "H NMR (DMSO-d6): & 9.26 (s, 1 H), 9.15 (s, 1 H), 8.42 - 7.41 (m, 11 H), 6.40
(s, 1 H), 4.85 (s, 2 H), 1.28 (s, 9 H). MS (ESI) m/z: 433 (M+H").
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EXAMPLEF -

To a stirred solution of Example C (1.60 g, 3.63 mmol) in THF (200 mL) was added
LiAlH, powder (413 mg, 10.9 mmol) at -10 °C under N,. The mixture was stirred for 2h and

excess LiAlH, was quenched by adding ice. The solution was acidified to pH = 7 with dilute
HCI. Solvents were slowly removed and the solid was filtered and washed with EtOAc (200 +
100 mL). The filtrate was concentrated to yield 1-{3-tert-butyl-1-[3-hydroxymethyl)phenyl]-
1H-pyrazol-5-yl}-3-(4-chlorophenyl)urea (1.40 g, 97%). 'H NMR (DMSO- d;): 8 9.11 (s, 1H),
8.47 (s, 1H), 7.47-7.27 (m, 8H), 6.35 (s, 1H), 5.30 (t, J =5.6 Hz, 1H), 4.55 (d, I = 5.6 Hz, 2H),
1.26 (s, 9H); MS (ESD) m/z: 399 (M+H").

EXAMPLE G

AI?@\NJC])\N /©/CI

A
"N
H H
cl ,

A solution of Example F (800 mg, 2.0 mmol) and SOCI, (0.30 mL, 4 mmoAl) in CHCl,4
(30 mL) was refluxed gently for 3h. The solvent was evaporated in-vacuo and the residue was
taken up to in CH;.,_CI2 (2 x 20 mL). After removal of the solvent, 1-{3-tert-butyl-1-[3-
(chloromethyl)phenyl]-1H-pyrazol-5-yl1}-3-(4-chlorophenyl)urea (812 mg, 97%) was obtained
as white powder. "H NMR (DMSO- dy): § 9.57 (s, 1H), 8.75 (s, 1H), 7.63 (s, 1H), 7.50 - 7.26 (m,
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7H), 6.35 (s, 1H), 4.83 (s, 2H), 1.27 (s, 9H); MS (ESI) m/z: 417 (M-+E*).

EXAMPLE H

A\
;é\_)\NHz

N
N3\/©

To a suspension of LiAlH, (5.28 g, 139.2 mmol) in THF (1000 mL) was added Example
A (20.0 g, 69.6 mmol) in portions at 0 °C under N,. The reaction mixture was stirred for 5 h,
quenched with 1 N HCl at 0 °C and the precipitate was filtered, washed by EtOAc and the filtrate
evaporated to yield [3-(5-amino-3-tert-butyl-1H-pyrazol-1-yl)phenylJmethanol (15.2 g, 89%).
'H NMR (DMSO-dj): 7.49 (s, 1H), 7.37 (m, 2H), 7.19 (d, J = 7.2 Hz, 1H), 5.35 (s, 1H), 5.25
(t, J=5.6 Hz, 1H), 5.14 (s, 2H), 4.53 (d, J = 5.6 Hz, 2H), 1.19 (s, 9H); MS (ESI) m/z: 246.19
(M+HY.

The crude material from the previous reaction (5.0 g, 20.4 mmol) was dissolved in dry
THF (50 mL) and SOCI, (4.85 g, 40.8 mmol), stirred for 2h at RT, concentrated in vacuo to yield
3-tert-butyl-1-(3-chloromethylphenyl)-1H-pyrazol-5-amine (5.4 g), which was added to N, (3.93
g, 60.5 mmol) in DMF (50 mL). The reaction mixture was heated at 30 °C for 2 h, poured into
H,0 (50 mL), and extracted with CH,Cl,. The organic layers were combined, dried over MgSO,,
and concentrated in vacuo to yield crude 3-tert-butyl-1-[3-(azidomethyl)phenyl]-1 H-pyrazol-5-
amine (1.50 g, 5.55 mmol).
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EXAMPLEI -

HoN

Example H was dissolved in dry THF (10 mL) and added a THF solution (10 mL) of 1-
isocyano naphthalene (1.13 g, 6.66 mmol) and pyridine (5.27 g, 66.6 mmol) at RT. The reaction
mixture was stirred for 3h, quenched with H,O (30 mL), the resulting precipitate filtered and
washed with IN HCl and etherto yield 1-[2-(3-azidomethyl-phenyl')-S-t-butyl-2H-pyrazol—3-yl]-
3-naphthalen-1-yl-urea (2.4 g, 98%) as a white solid.

The crude material from the previous reaction and Pd/C (0.4 g) in THF (30 mL) was
hydrogenated under 1 atm at RT for 2 h. The catalyst was removed by filtration and the filtrate
concentrated in vacuo to yield 1-{3-terz-butyl-1-[3-(amonomethyl)phenyl}-1H-pyrazol-5yl)-3-
(naphthalene-1-yl)urea (2.2 g, 96%) as a yellow solid. 'H NMR (DMSO-d): 9.02 (s, 1H), 7.91
(d,J=72Hz,1H),7.89(d,J = 7.6 Hz, 2H), 7.67-7.33 (m, 9H), 6.40 (s, 1H), 3.81 (s, 2H), 1.27
(s, 9H); MS (ESI) m/z: 414 (M+H").

EXAMPLE J

o Cl
8 T
AN N/U\N
H .

N
H
H,N

To a solution of Example H (1.50 g, 5.55 mmol) in dry THF (10 mL) was added a THF
solution (10 mL) of 4-chlorophenyl isocyanate (1.02 g, 6.66 mmol) and pyridine (5.27 g, 66.6
mmol) at RT. The reaction mixture was stirred for 3 h and then H,O (30 mL) was added. The
precipitate was filtered and washed with 1N HCI and ether to give 1-{3-fert-butyl-1-[3-
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(amonomethyl)phenyl}-1H-pyrazol-5yl)-3-(4-chlorophenyl)urea (2.28 g, 97%) as a white solid,
which was used for next step without further purification. MS (ESI) m/z: 424 (M+H").

EXAMPLE K
O 4 O
\N/U\/N\)J\N/
H H

To a solution of benzyl amine (16.5g, 154 mmol) and ethyl bromoacetate (51.5g, 308
mmol) in ethanol (500 mL) was added K,CO, (127.5g, 924 mmol). The mixture was stirred at
RT for 3h, was filtered, washed with EtOH, concentrated in vacuo and chromatographed to yield
N-(2-ethoxy-2-oxoethyl)-N-(phenylmethyl)-glycine ethyl ester (29g, 67%). lHANI\/IR (CDCl):
87.39-7.23 (m, 5SH), 4.16 (g, /J="7.2 Hz, 4H), 3.91(s, 2H), 3.54 (s, 4H), 1.26 (t, /J=7.2 Hz, 6H);
MS (ESI): m/e: 280 (M™+H). :

A solution of N-(2-ethoxy-2-oxoethyl)-N-(phenylmethyl)-glycine ethyl ester (7.70g, 27.6
mmol) in methylamine alcohol solution (25-30%, 50 mL) was heated to 50°C in a sealed tube
for 3h, cooled té RT and concentrated in vacuo to yield N-(2-methylamino-2-oxoethyl)-N-
(phenylmethyl)-glycine methylémide in quantitative yield (7.63g). '"H NMR (CDCl,): § 7.35-
7.28 (m, 5H), 6.75 (br s, 2H), 3.71(s, 2H), 3.20 (s, 4H), 2.81 (d, /= 5.6 Hz, 6H); MS (ESI) m/e
250(M+H").

The mixture of N-(2-methylamino-2-oxoethyl)-N-(phenylmethyl)-glycine methylamide
(3.09g, 11.2 mmol) in MeOH (30 mL) was added 10% Pd/C (0.15g). The mixture was stirred
and heated to 40°C under 40 psi H, for 10h, filtered and concentrated in vacuo to yield N-(2-
methylamino-2-oxoethyl)-glycine methylamide in quantitative yield (1.76g). '"HNMR (CDCL,):
8 6.95(br s, 2H), 3.23 (s, 4H), 2.79 (d, J=6.0, 4.8 Hz), 2.25(br s 1H); MS (ESI) m/e 160(M+H")
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EXAMPLE 1.

To asolution of 1-methyl-[1,2,4]triazolidine-3, 5-dione (188 mg, 16.4 mmol) and sodium
hydride (20 mg, 0.52 mmol) in DMSO (1 mL) was added Example E (86 mg, 0.2 mmol). The
reaction was stirred at RT overnight, quenched with H,O (10 1ﬁL), extracted with CH,Cl,, and
the organic layer was separated, washed with brine, dried over Na,SO, and concentrated in
vacuo. The residue was purified by preparative HPLC to yield 1-(3-tert-butyl-1- {3-[(1-methyl-
3,5-dioxo-1,2,4-triazolidin-4-yl)methyl]phenyl} -1 H-pyrazol-5 -'yl)-3-(naphthalene-1-yl)urea
(Example 1, 14 mg). "HNMR (CD,0D): 87.88-7.86 (m, 2H), 7.71-7.68 (m, 2H), 7.58 (m, 2H),
7.60-7.42 (m, 5H), 6.49 (s, 1H), 4.85 (s, 1H), 1.34 (s, 9H), 1.27 (s, 6H); MS (ESI) m/z: 525

(M.
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EXAMPLE 2
o Cl
T
o ) o
O H
N
HN’W:f

The title compound was synthesized in a manner énalogous to Example 1, utilizing
Example G to yield 1-(3-tert-butyl-1-{3-[(1-methy1-3,S-dioxo-1,2,4-triazolidin—4-
yl)methyl]phenyl}-1H-pyrazol-5-yl)-3-(4-chlorophenyl)urea '"HNMR (CD;0D): 6 7.2~7.5 (m,
7H), 6.40 (s 1H), 4.70 (s, 2H), 2.60 (d, J= 14 Hz, 2H), 1.90 (m, 1H), 1.50 (m, 1H), 1.45 (s, 9H),
1.30 (m, 2H), 1.21 (s, 3H), 1.18 (s, 6H); MS (ESD) m/z: 620 (M+H"). V

EXAMPLE 3

3 T
O L)
N\S/N N
T

TN

o 0

A mixture of compound 1,1-Dioxo-[1,2,5]thiadiazolidin-3-one (94 mg, 0.69 mmol) and
NaH (5.5 mg, 0.23 mmol) in THF (2 mL) was stirred at -10 °C under N, for 1h until all NaH was
dissolved. Example E (100 mg, 0.23 mmol) was added and the reaction was allowed to stir at RT
overnight, quenched with H,0, and extracted with CH,Cl,. The combined organic layers were
concentrated in vacuo and the residue was purified by preparative HPLC to yield 1-(3-tert¥butyl-
1-{[3-(1,1,3-trioxo-[1,2,5]thiadiazolidin-2-yl)methyl]phenyl} -1 H-pyrazol-5-yl)-3-(naphthalen-1-
yl)urea (18 mg) as a white powder. 'HNMR (CD,0D): 6 7.71 - 7.44 (m, 11 H), 6.45 (s, 1 H),
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4.83 (s, 2 H), 4.00 (s, 2 H), 1.30 (5, 9 H). MS (ESD) m/z: 533.40 (M+H).

EXAMPLE 4

The title compound was obtained in a manner analogous to Example 3 utilizing Example
G. to yield 1-(3-tert-butyl-1-{[3-(1,1,3-trioxo-[1 ,2,5]thiadiazolidin-2-yl)methyl]phenyl}-1H-
pyrazol;S-yl)-3-(4—chlorophenyl)urea. 'HNMR (CD3OD): 57.38 -7.24 (m, 8 H), 6.42 (s, 1 H),
4.83 (s, 2 H), 4.02 (s, 2 H), 1.34 (s, 9 H); MS (ESD) m/z: 517 (M+H").

EXAMPLE 5

Aél ) N
N T
N, NJLN

H H

e nd

A

v,

0

Ch A
N\n/N\s
o]

X
7

e}

To a stirred solution of chlorosulfonyl isocyanate (19.8 pL, 0.227 mmol) in CH,Cl, (0.5
mL) at 0°C was added pyrrolidine (18.8 pL, 0.227 mmol) at such a rate that the reaction solution
temperature did not rise above 5 °C. After stirring for 1.5h, a solution of Example J (97.3 mg,
0.25 mmol) and Et;N (95 pL, 0.678 mmol) in CH,Cl, (1.5 mL) was added at such a rate that the
reaction temperature didn rise above 5 °C. When the addition was completed, the reaction

solution was warmed to RT and stirred overnight. The reaction mixture was poured into 10%
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HCI, extracted with CH,Cl,, the organic layer washed with saturated NaCl, dried over MgSO,,
and filtered. After removal of fhe solvents, the crude product was purified by preparative HPLC
t o yield l1-(3-tert-butyl-1-[[3-N-[[(1-
pyrrolidinylcarbonyl)amino]sulphonyl]jaminomethyl]phenyl]-1H-pyrazol-5-yl)-3-(4-
chlorophenyl)urea. 'H NMR(CD;0D): & 7.61 (s, 1 H), 7.43 -7.47 (m, 3 H), 7.23 - 7.25 (dd, J
=6.8 Hz, 2 H), 7.44 (dd, J=6.8 Hz, 2 H), 6.52 (s, 1 H), 4.05 (s, 2 H), 3.02 (m, 4 H), 1.75 (m, 4
H), 1.34 (s, 9 H); MS (ESI) m/z: 574.00 (M+H").

EXAMPLE 6

L ol

\

(0]

H
N

¥
A

O

The title compound was made in a manner analogous to Example 5 utilizing Example I
to yield 1-(3-tert-butyl-1-[[3-N-[[(1 -pmrolidinylcarbonyl)amino] sulphonyl]aminomethyl]-
phenyl]-1H-pyrazol-5-yl)-3-(naphthalen-1-yl)urea. 'HNMR (CDCL,): & 7.88 (m, 2 H), 7.02 - 7.39
(m, 2H), 7.43 - 7.50 (m, 7 H), 6.48 (s, 1 H), 4.45 (s, 1 H), 3.32 - 3.36 (m, 4 H), 1.77 - 1.81 (m,
4 H), 1.34 (s,9 H); MS (ESD m/z: 590.03 (M+H").

EXAMPLE 7

Ry

//\

OZI
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To a stirreéd solution of chlorosulfonyl isocyanate (19.8 pA, 0.227 puod) v XI—I2X7»2'
(0.5 HA) ot 0°C, was added Example J (97.3 mg, 0.25 mmol) at such a rate that the reaction

solution temperature did not rise above 5 °C. After being stirred for 1.5 h, a solution of

_pyrrolidine (18.8 pL, 0.227 mmol) and Et;N (95 pL, 0.678 mmol) in CH,Cl, (1.5 mL) was added

at such arate that the reaction temperature didn rise above 5 °C. When addition was completed,
the reaction solution was warmed to RT and stirred overnight. The reaction mixture was poured

into 10% HCI, extracted with CH,Cl,, the organic layer was washed with saturated NaCl, dried

- over Mg,S0,, and ﬁlt‘ered.‘ After removal of the solvents, the crude product wés purified by

preparative HPLC to yield 1-(3-rers-butyl-1-[[3-N-[[(1-
pyrrolidinylsulphonyl)amino]carbonyl]aminomethyl]phenyl]-1H-pyrazol-5-yl)-3-(4-
chlorophenyl)urea. 'HNMR (CDCl,): 6 7.38 (m, 1 H), 7.36 - 7.42 (m, 3 H‘),47.23 (d,/=8.8 Hz,
2H),7.40(d, J=8.8Hz,2 H),6.43 (s, 1l H), 4.59 (s, 1 H), 4.43 (s, 2 H), 1.81 (s, 2 H), 1.33 (s,
9 H); MS (ESI) m/z: 574.10 (M+H").

EXAMPLE 8

N\ 7
%_XJL

)
O L)
N .N N
S
a

N

O

The title compouﬁd was made in a manner analogous to Example 7 utilizing Example I
to yield = 1-(3-tert-butyl-1-[[3-N-[[(1-pyrrolidinylsulphonyl)amino]carbonyl] éminomethyl]-
phenyl]-1H-pyrazol-5-yl)-3-(naphthalen-1-yl)urea. 'HNMR (CDCl,): 8 7.88 (m, 2 H), 7.02 - 7.39
(m, 2H), 7.43 - 7.50 (m, 7 H), 6.48 (s, 1 H), 4.45 (s, 1 H), 3.32 - 3.36 (m, 4 H), 1.77 - 1.81 (m,
4 H), 1.34 (s,9 H); MS (ESI) nv/z: 590.03 (M+H").

EXAMPLE 9
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To a solution of Reagent BB (36 mg, 0.15 mmol), Example I (62 mg, 0.15 mmol), HOBt
(40 mg, 0.4 mmol) and NMM (0.1 mL, 0.9 mmol) in DMF (10 mL) was added EDCI (58 mg,
0.3 mmol). After being stirred overnight, the mixture was poured into water (15 mL) and
extracted with EtOAc (3 5 mL). The organic layers were combined, washed with brine, dried
with Na,SO,, and concentrated in vacuo. The residue was purified by preparative TLC to yield
1,5,7-trimethyl-2,4-dioxo-3-azabicyclo[3.3.1]nonane-7-carboxylic acid = 3-[3-t-butyl-5-(3-
naphthalen-1-yl-ureido)-pyrazol-1-yl]benzylamide (22 mg). "H NMR (CDCl,): & 8.40 (s, 1H),
8.14 (d, J=8.0 Hz, 2H), 7.91 (s, 1H), 7.87 (s, 1H), 7.86 (d, /= 7.2 Hz, 1H), 7.78 (d, /="7.6 Hz,
1H), 7.73 (d, J= 8.4 Hz, 1H), 7.69 (d, J= 8.4 Hz, 1H), 7.57-7.40 (m, 4H), 7.34 (d, J=7.6 Hz,
1H), 6.69 (s, 1H), 6.32 (t, J= 5.6 Hz, 1H), 5.92 (brs, 1H), 4.31 (d, J= 5.6 Hz, 2H), 2.37 (d, J=
14.8 Hz, 2H), 1.80 (d, J = 13.2 Hz, 1H), 1.35 (s, 9H), 1.21 (d, J=13.2 Hz,l 1H), 1.15 (s, 3H),
1.12 (d, J= 12.8 Hz, 2H), 1.04 (s, 6H); MS (ESI) m/z: 635 (M-+H"). 4
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EXAMPLE 10

0. cl
%N& T
H

N
NoH

NH

Oifﬁg

The title compound, was synthesized in a manner analogous to Example 9 utilizing
ExampleJtoyield 1,5,7-trimethyl-2,4-dioxo-3-aza-bicyclo[3.3.1]nonane-7-carboxylic acid 3-{3-
t-butyl-5-[3-(4-chloro-phenyl)-ureido]-pyrazol-1-yl}benzylamide. '"H NMR (CDCI,): 8 8.48 (s,
1H), 7.78 (s, 1H), 7.75 (d, J= 8.0 Hz, 1H), 7.69 (s, 1H), 7.53 (t, /= 8.0 Hz, 1H), 7.48 (d, /= 8.8
Hz, 2H), 7.26 (m, 3H), 6.62 (s, 1H), 6.35(t, /= 6.0 Hz, 1H), 5.69 (brs, 1H), 4.26 (d, /= 6.0 Hz,
2H),2.48(d,J=14.0 Hz, 2H), 1.87 (d, /=13.6 Hz,1H), 1.35 (s, 9H), 1.25 (m, 6H), 1.15 (s, 6H);

MS (BSI) m/z: 619 (M+H").
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EXAMPLE 11

A mixture of Example I (41 mg, 0.1 mmol), Kemp acid anhydride (24 mg, 0.1 mmol)
and Et;N (100 mg, 1 mmol) in anhydrous CH,Cl, (2 mL) were stirred overnight at RT, and
concentrated in vacuo. Anhydrous benzene (20 mL) was added to the residue, the mixture was
refluxed for 3h, concentrated in vacuo and purified by preparative HPLC to yield 3-{3-[3-t-
butyl-5-(3 -naphthaien- 1-yl-ureido)-pyrazol-1-yl]-benzyl}-1 ,57-di-methyl-2,4-dioxo-3 -aza-
bicyclo[3.3.1]nonane-7-carboxylic acid (8.8 mg, 14%). "H NMR (CD;0D): 8 7.3 - 7.4 (m, 2H),
7.20 (m, 2H), 7.4 - 7.6 (m, 7H), 6.50 (m, 1H), 4.80 (s, 2H), 2.60 (d, J= 14 Hz, 2H), 1.90 (m,
1H), 1.40 (m, 1H), 1.30 (m, 2H), 1.20 (s, 3H), 1.15 (s, 6H); MS (ESI) m/z: 636 (I\/f+H+).

EXAMPLE 12

CO,H

The title compound, was synthesized in a manner analogous to Example 11 utilizing

Example J to yield 3-{3-[3-t-butyl-5-(3-naphthalen-1-yl-ureido)-pyrazol-1-yl]-benzyl}-1,5-
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dimethyl-2,4-dioxd-3-aza—bicyclo[3.3.l]nonane-7-carboxylic acid. '"H NMR (CD3OD): 067.2-
7.5 (m, 7H), 6.40 (s 1H), 4.70 (s, 2H), 2.60 (d, /= 14 Hz, 2H), 1.90 (m, 1H), 1.50 (m, 1H), 1.45
(s, 9H), 1.30 (m, 2H), 1.21 (s, 3H), 1.18 (s, 6H); MS (ESI) m/z: 620 (M+E*).

EXAMPLE 13

~ The title compound was synthesized in a manner analogous to Example 1 uﬁlizing
Example E and 4,4-dimethy1-3,S-dioxo—pyrazolidine to yield 1-(3-tert-butyl-1- {3-[(4,4—dimethyl-‘
3,5-dioxopyrazolidin-1-yl)methyl]phenyl} -1 H-pyrazol-5-yl)-3-(naphthalen-1-yl)urea. "HNMR
(CD,0D): 6 7.88 - 7.86 (m, 2H), 7.71-7.68 (m, 2H), 7.58 (m, 2H), 7.60-7.42 (m, 5H), 6.49 (s,
1H), 4.85 (s, 1H), 1.34 (s, 9H), 1.27 (s, 6H); MS (ESI) m/z: 525 (M+H").
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EXAMPLE 14

Cl

The title compound was synthesized in a manner analogous to Example 1 utilizing
Example G and 4,4-dimethyl-3,5-dioxo-pyrazolidine to yield 1-(3-tert-butyl-1-{3-[(4,4-
dimethyl-3,5-dioxopyrazolidin-1-yl)methyl]phenyl} -1 H-pyrazol-5-yl)-3-(4-chlorophenyl)urea.
'HNMR (CD,0D): & 7.60 - 7.20 (m, 8H), 6.43 (s, 1H), 4.70 (s, 1H), 1.34 (s, 9H), 1.26 (s, 6H);
MS (BSI) m/z: 509, 511 (M+H").

EXAMPLE 15

T
Oﬁp

O
O

T

\

Example B was saponified with 2N LiOH in MeOH, and to the resulting acid (64.2 mg,
0.15 mmol) were added HOBt (30 mg, 0.225 mmol), Example K (24 mg, 0.15 mmol) and 4-
methylmorpholine (60 mg, 0.60 mmol 4.0 equiv), DMF (3 mL) and EDCI (43 mg, 0.225 mmol).

The reaction mixture was stirred at RT overnight and poured into H,0O (3mL), and a white
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precipitate collected and further purified by preparative HPLC to iyield 1-[1-(3-
{bis[(methylcarbamoyl)methyl]carbamoyl} phenyl)-3-tert-butyl- 1 H-pyrazol-5-yl]-3-(naphthalen-
1-yl)urea (40 mg). "H NMR (CDCL,):  8.45 (brs, 1H), 8.10 (d, J= 7.6 Hz, 1H), 7.86-7.80 (m,
2H), 7.63-7.56 (m, 2H), 7.52 (s, 1H), 7.47-7.38 (m, 3H), 7.36-7.34 (m, 1H), 7;26 (s, 1H), 7.19-
7.17 (m, 2H), 6.60 (s, 1H), 3.98 (s, 2H), 3.81 (s, 3H), 2.87 (s, 3H), 2.63 (s, 3H), 1.34 (s, 9H); MS
(BSI) m/z: 570 (M+H").

EXAMPLE 16

A\ )]\/©/
N
HN™ N m H
%p
N
g
H

The title compound was synthesized in a manner analogous to Example 15 utilizing
Example C (37 mg) and Example K to yield | 1-[1-(3-
{bis[(methylcarbamoyl)methyl]carbamoyl}phenyl)-3-tert-butyl-1H-pyrazol-5-yl]-3-(4-
chlorophenyl)urea. 'H NMR (CD,0D): 4 8.58 (brs, 1H), 8.39 (brs, 1H), 7.64 - 7.62 (m, 3H),
7.53-7.51 (m,1H), 7.38 (d, /= 9.2 Hz, 2H), 7.25 (d, /= 8.8 Hz, 2H), 6.44 (s, 1H), 4.17 (s, 2H),
4.11 (s, 2H), 2.79 (s, 3H), 2.69 (s, 3H), 1.34-1.28 (m, 12H); MS (ESI) m/z: 554 (M+H").
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EXAMPLE 17

i

Example B was saponified with 2N LiOH in MeOH, and to the resulting acid (0.642 g,
1.5 mmol) in dry THF (25 mL) at -78 °C were addéd freshly distilled triethylamine (0.202 g, 2.0
munol) and pivaloyl chloride (0.216 g,1.80 mmol) with vigorous stirring. After stirring at -78
°C for 15 min and at 0 °C for 45 min, the mixture was again cooled to -78°C and then transferred
into the THF solution of lithium salt of D-4-phenyl-oxazolidin-2-one [*: The lithium salt of the
‘oxazolidinone regeant was previously prepared by the slow addition of n-BuLi (2.50M in
héxane, 1.20 mL, 3.0 mmol) into THF solution of D- 4-phenyl-oxazoldin-2-one at -78 °C]. The
reaction solution was stirred at -78 °C for 2 h and RT overnight, and then quenched with ag.
ammonium chloride and extracted with dichloromethane (100 mL). The combined organic
layers were dried (Na,SO,, and concentrated in vacuo. The residue was purified by preparative
HPLC to yield D-1-{5-tert-butyl-2-[3-(2-oxo-4-phenyl-oxazolidinyl-3-carbonyl)phenyl]-2H-
pyrazol-3-yl}-3-(naphthalen-1-yl)urea (207 mg, 24%). 'HNMR (CDCL): 8 8.14 - 8.09 (m, 2H),
8.06 (s,1H), 7.86 - 7.81 (m, 4H), 7.79 (s, 1H), 7.68 - 7.61 (m, 2H), 7.51 - 7.40 (m, 9H), 6.75 (s,
1H), 5.80 (t, /=9.2, 7.6 Hz, 1H), 4.89 (t, /= 9.2 Hz, 1H), 4.42 (dd, J=9.2, 7.6 Hz, 1H), 1.37 (s,
9H); MS (ESI) m/z: 574 (M+H").

96



10

15

20

25

30

WO 2004/060306 PCT/US2003/041449

EXAMPLE 18

@C’fo

The title compound was synthesized in a manner analogous to Example 17 utilizing
Example B and L-4-phenyl-oxazolidin-2-one to yield L-1-{5-tert-butyl-2-[3-(2-ox0-4-phenyl-
oxazolidinyl-3-carbonyl)phenyl]-2 H-pyrazol-3-yl} -3—(naphthalen-' 1-ylurea 'H NMR (CDCL):
5 8.14 - 8.09 (m, 2H), 8.06 (s,1H), 7.86 - 7.81 (m, 4H), 7.79 (s, 1H), 7.68 - 7.61 (m, 2H), 7.51 -
7.40 (m, 9H), 6.75 (s, 1H), 5.80 (t, /=9.2, 7.6 Hz, 1H), 4.89 (t, /=9.2 Hz, 1H), 4.42 (dd, /=5.2,
7.6 Hz, 1H), 1.37 (s, 9H); MS (ESI) m/z: 574 (M+H")

EXAMPLE 19

Oy

The title compound was synthesized in a manner analogous to Example 17 utilizing
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Example C and D-4-phenyl-oxazolidin-2-one to yield D-1-{5-tert-butyl-2-[3-(2-ox0-4-phenyl-
oxazolidinyl-3-carbonyl)phenyl]-2 H-pyrazol-3-yl}-3-(4-chlorophenyl)urea. 'H NMR (CDClL,):
6791 (é, 1H), 7.85 (d, J= 8.0 Hz, 1H), 7.79 (d, J= 7.6 Hz, 1H), 7.71 (m, 1H), 7.65 (m, IH),
7.49 - 7.40 (m, 8H), 7.26 - 7.24 (m, 2H), 6.68 (s, 1H), 5.77 (dd,J=8.8, 8.0 Hz, 1H), 4.96 (t, 8.8
Hz, 1H), 4.44 (dd, J = 8.8, 8,0 Hz, 1H), 1.36 (s, 9H); MS (ESD) m/z: 558 (M+H"

EXAMPLE 20

@(‘“fo

The title compound was synthesized in a manner analogous to Example 17 utilizing
Example C and L-4-phenyl-oxazolidin-2-one to yield L-1- {5-tert-butyl-2-[3-(2-0x0-4-phenyl-
oxazolidinyl-3-carbonyl)phenyl]-2 H-pyrazol-3-yl}-3 -(4-chlorophenyl)urea. '"H NMR (CDCl,):
o 7.91 (s, 1H), 7.85 (d, /= 8.0 Hz, 1H), 7.79 (d, J= 7.6 Hz, 1H), 7.71 (m, 1H), 7.65 (m, 1H),
7.49 -7.40 (m, 8H), 7.26 - 7.24 (m, 2H), 6.68 (s, 1H), 5.77 (dd, J=8.8, 8.0 Hz, 1H), 4.96 (t, 8.8
Hz, 1H), 4.44 (dd, J= 8.8, 8.0 Hz, 1H), 1.36 (s, 9H); MS (ESI) m/z: 558 (M+H")
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EXAMPLE L

oy
Lon

0]

To a stirred suspension of (3-nitro-phenyl)-acetic acid (2 g) in CH,Cl, (40 ml, with a
catalytic amount of DMF) at 0 °C under N, was added oxalyl chloride (1.1 ml) drop wise. The
reaction mixture was stirred for 40 min morpholine (2.5 g) was added. After stirring for 20 min,
the reaction mixture was filtered. The filtrate was concentrated in vacuo to yield 1-morpholin-4-
y1-2-(3-nitro-pheny)-ethanone as a solid (2 g). A mixture of 1-morpholin-4-yl-2-(3-nitro-pheny)-
ethanone (2 g) and 10 % Pd on activated carbon (0.2 g) in ethanol (30 ml) was hydrogenated at
30 psi for 3h and filtered over Celite. Removal of the volatiles in vacuo provided 2-(3-amino-
phenyl)-1-morpholin-4-yl-ethanone (1.7 g). A solution of2-(3-amino-phenyl)-1-morpholin-4-yl-
ethanone (1.7 g, 7.7 mmol) was dissolved in 6 N HCI (15 ml), cooled to 0 °C, and vigorously
stirred. Sodium nitrite (0.54 g) in water (8 ml) was added. After 30 min, tin (II) chloride
dihydrate (10 g) in 6 N HCI (30 ml) was added. The reaction mixture was stirred at 0 °C for 3
h. The pH was adjusted to pH 14 with solid potassium hydroxide and extracted with EtOAc. The
combined organic extracts were concentrated in vacuo provided 2-(3-hydrazin-phenyl)-1-
morpholin-4-yl-ethanone (1.5 g). 2-(3-Hydrazinophenyl)- 1-morpholin-4-yl-ethanone (3 g) and
4,4-dimethyl-3-oxopentanenitrile (1.9 g, 15 mmol) i ethanol (60 ml) and 6 N HCI (1 ml) were
refluxed for 1h and cooled to RT. The reaction mixture was neutralized by adding solid sodium
hydrogen carbonate. The slurry was filtered and removal of the volatiles in vacuo provided a
residue that was extracted with ethyl acetate. The volatiles were removed in vacuo to provide
2-[3-(3-tert-butyl-5-amino-1H-pyrazol-1-yl)phenyl]-1-morpholinoethanone (4 g), which was

used without further purification.
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EXAMPLE 21 .

A mixture of Example L (0.2 g, 0.58 mmol) and 1-naphthylisocyanate (0.10 g, 0.6 mmol)
in dry CH,Cl, (4 ml) was stirred at RT under N, for 18 h. The solvent was removed in vacuo and
the crude product was purified by column chromatography using ethyl acetate/hexane/CH,CI,
(3/1/0.7) as the eluent (0.11 g, off-white solid) to yield 1-{3—teft—butyl—1‘[3-(2-morpholino-2-
oxoethyl)phenyl|-1H-pyrazol-5-yl}-3-(naphthalene-1-yljurea. mp: 194 - 196 ; 'H NMR
(200MHz, DMSO-d,): § 9.07 (1H, 5), 8.45 (s, 1H), 8.06 - 7.93 (m, 3H), 7.69 - 7.44 (m, 7H), 7.33
-7.29 (d, 6.9 Hz, 1H), 6.44 (s, 1H), 3.85 (m, 2H), 3.54 - 3.45 (m, 8H), 1.31 (s, 9H); MS:

EXAMPLE 22

The title compound was synthesized in a manner analogous to Example 21 utilizing

Example L (0.2 g, 0.58 mmol) and 4-chlorophenylisocyanate (0.09 g, 0.6 mmol) to yield 1-{3-
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tert-butyl-1-[3-(2-morpholino-2-oxoethyl)phenyl]-1H-pyrazol-5 -yl} -3-(4-chlorophenyl)urea.
mp: 100 104 ; 'H NMR (200MHz, DMSO-d,): 8 9.16 (s, 1H), 8.45 (s, 1H), 7.52-7.30 (m, 8H),
6.38 (s, 1H), 3.83 (m, 1H), 3.53 - 3.46 (m, 8H), 1.30 (s, 9H); MS:

5 ' EXAMPLE 23

N==

N/

0

HN

‘ 0 o
O

15

The title compound is synthesized in a manner analogous to Example 21 utilizing

Example L (0.2 g, 0.58 mmol) and phenylisocyanate (0.09 g, 0.6 mmol) to yield 1-{3-zer-butyl-
1-[3-(2-morpholino-2-oxoethyl)phenyl]-1H-pyrazol-5-yl}-3-phenylurea.

20 ' EXAMPLE 24

Z~z

HN
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The title compound is synthesized in a manner analogous to Example 21 utilizing
Example L (0.2 g, 0.58 mmol) and 1-isocyanato-4-methoxy-naphthalene to yield 1-{3-tert-butyl-
1-[3-(2-morpholino-2-oxoethyl)phenyl]-1H-pyrazol-5-y1}-3-(1-methoxynaphthalen-4-yl)urea.

EXAMPLE M

AH‘ i )
/i
H H
s
OEt

The title compound is synthesized in a manner analogous to Example C utilizing

Example A and phenylisocyanate to yield ethyl 3-(3-tert-butyl-5-(3-phenylureido)-1H-pyrazol-1-

yl)benzoate.
EXAMPLE N
5\] =
N/
NH,
HoN
O

A solution of (3-nitrophenyl)acetic acid (23 g, 127 mmol) in methanol (250 ml) and a
catalytic amount of concentrated in vacuo H,SO, was heated to reflux for 18 h. The reaction
mixture was concentrated in vacuo to a yellow oil. This was dissolved in methanol (250 ml) and

stirred for 18 h in an ice bath, whereupon a slow flow of ammonia was charged into the solution.
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The vélatiles weré removed in vacuo. The residue was washed with diethyl ether and dried to
afford 2—(3-nitrophenyl)acetarﬁide (14 g, off-white solid). '"H NMR (CDCl,): & 8.1 (s, 1H), 8.0
(d, 1H), 7.7 (d, 1H), 7.5 (m, 1H), 7.1 (bd s, 1H), 6.2 (brs, 1H), 3.6 (s, 2H).

The crude material from the previous reaction (8 g) and 10 % Pd on activated carbon (1
g) in ethanol (100 ml) was hydrogenated at 30 psi for 18 h and filtered over Celite. Removal of
the volatiles in v.acuo provided 2-(3-aminophenyl)acetamide (5.7 g). A solution of this material
(7 g, 46.7 mmol) was dissolved in 6 N HCI (100 ml), cooled to 0 °C, and vigorously stirred.
Sodium nitrite (3.22 g, 46.7 mmol) in water (50 ml) was added. After 30 min, tin (I) chloride
dihydrate (26 g) in 6 N HCI (100 m]) was added. The reaction mixture was stirred at 0 °C for 3
h. The pH was adjusted to pH 14 with 50 % aqueous NaOH solution and extracted with ethyl
acetate. The combined organic extracts were concentrated in vacuo provided 2-(3-
hydrazinophenyl)acetamide.

The crude material from the previous reaction (ca. 15 mmol) and 4,4-dimethyl-3-
oxopentanenitrile ( 1.85 g, 15 mmol) in ethanol (60 ml) and 6 N HCI (1.5 ml) was refluxed for
1 h and cooled to RT. The reaction mixture was neutralized by adding solid sodium hydrogen
carbonate. The slurry was filtered and removal of the volatiles in vacuo' provided a residue,

which was extracted with ethyl acetate. The solvent was removed in vacuo to provide 2-[3-(3-
tert-butyl-5-amino-1H-pyrazol-1-yl)phenyl]acetamide as a white solid (3.2 g), which was used

without further purification.

EXAMPLE 25
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A mixture of Example N (2 g, 0.73 mmol) and 1-haphthylisocyanate (0.124 g, 0.73
mmol) in dry CH,Cl, (4 ml) was stirred at RT under N, for 18 h. The solvent was removed in

vacuo and the crude product was washed with ethyl acetate (8 ml) and dried in vacuo to yield
1-{3-tert-butyl-1-[3-(carbamoylmethyl)phenyl)-1 H-pyrazol-5-y1}-3 -(naphthélene— 1-yl)urea as
a white solid (0.22'g). mp: 230 (dec.); 'H NMR (200MHz, DMSO- d,): § 9.12 (s, 1H), 8.92 (s,
1H), 8.32 - 8.08 (m, 3H), 7.94-7.44 (m, 8H), 6.44 (s, 1H), 3.51 (s, 2H), 1.31 (5, 9H); MS:
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EXAMPLE 26 -
5\1/
5 N/
HN 0
HN
H,N :
Cl
O

10 | The title compound was synthesized in a manner analogous to Example 23 utilizing

Example N (0.2 g, 0.73 mmol) and 4-chlorophenylisocyanate (0.112 g, 0.73 mmol) to yield 1-
{3-tert-butyl-1-[3-(carbamoylmethyl)phenyl)- 1 H-pyrazol-5-y1}-3-(4-chlorophenyl)urea as a
white solid (0.28 g). mp: 222 224 . (dec.); 'H NMR (200MHz, DMSO- 36); 89.15 (s, 1H), 8.46
(s, IH), 7.55 - 7.31 (m, 8H), 6.39 (s, 1H), 3.48 (s, 2H), 1.30 (s, 9H); MS: |
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EXAMPLE O

The title compound is synthesized in a manner analogous to Example C utilizing
Example A and l-isocyanato-4-methoxy-naphthaleneto yield ethyl 3-(3-tert-butyl-5-(3-(1-
methoxynaphthalen-4-yl)ureido)-1H-pyrazol-1-yl)benzoate.

10 EXAMPLE 27

)

N~ NJLN

H H
0
N\ =0
CQ’

The title compound is synthesized in a manner analogous to Example 17 utilizing
Example M and D-4-phenyl-oxazolidin-2-one to yield D-1-{5 -tert-butyl-2-[3-(2-ox0-4-phenyl-
oxazolidinyl-3-carbonyl)phenyl]-2 H-pyrazol-3-yl}-3-phenylurea.
15
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EXAMPLE 28
N N N J]\N
H H

o)

Q"'-(_“fo

The title compound is synthesized in a manner analogous to Example 17 utilizing
Example M and and L-4-phenyl-oxazolidin-2-one to yield L-1-{5-terz-butyl-2-[3-(2-0x0-4-
phenyl-oxazolidinyl-3-carbonyl)phenyl]-2 H-pyrazol-3-yl }-3-phenylurea.
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EXAMPLE P

MeO

A mixture of 3-(3-amino-phenyl)-acrylic acid methyl ester (6 g) and 10 % Pd on
activated carbon (1 g) in ethanol (50 ml) was hydrogenated at 30 psi for 187 and filtered over
Celite. Removal of the volatiles in vacuo provided 3-(3-amino-phenyl)propionic acid methyl

ester (6 g).

A vigorously stirred solution of the crude material from the previousreaction (5.7 g, 31.8

mmol) dissolved in 6 N HCI (35 ml) was cooled to 0 °C, and sodium nitrite (2.2 g) in water (20
ml) was added. After 1h, tin (I) chloride dihydrate (18 g) in 6 N HCI (35 ml) was added. And
the mixture was stirred at 0 °C for 3 h. The pH was adjusted to pH 14 with solid KOH and
extracted with EtOAC. The combined organic extracts were concentrated in vacuo provided
methyl 3-(3-hydrazino-phenyl)propionate (1.7 g).

"A stirred solution of the crude material from the previous reaction (1.7 g, 8.8 mmol) and

4,4-dimethyl-3-oxopentanenitrile ( 1.2 g, 9.7 mmol) in ethanol (30 ml) and 6 N HCI (2 ml) was

‘refluxed for 18 h and cooled to RT. The volatiles were refnoved in vacuo and the residue

dissolved in EtOAc and washed with 1 N aqueous NaOH. The organic layer was dried (Na,SO,)

and concentrated in vacuo and the residue was purified by column chromatography using 30 %
ethyl acetate in hexane as the eluent to provide methyl 3-[3-(3-tert-butyl-5-amino-1H-pyrazol

-1-yDphenyl]propionate (3.2 g), which was used without further purification
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EXAMPLE 29

HN
HO

A mixture of Example P (0.35 g, 1.1 mmol) and 1-naphthylisocyanate (0.19 g, -
1.05 mmol) in dry CH,Cl, (5 ml) was stirred at RT under N, for 20' h. The solvent was removed
in vacuo and the residue was stirred in a solution of THF (3 ml)/MeOH (2 ml)/water (1.5 ml)
containing lithium hydroxide (0.1 g) for 3 h at RT, and subsequently diluted with EtOAc and
dilute citric acid solution. The organic layer was dried (Na,SO,), and the volatiles removed in
vacuo. The residue was purified by column chromatography using 3 % methanol in CH,Cl, as
the eluent to yield 3-(3-{3-tert-butyl-5-[3-(naphthalen-1-yl)ureido]-1H-pyrazol-1-
yl)phenylpropionic acid (0.22 g, brownish solid). mp: 105-107 ; 'H NMR (200MHz, CDCL,):
6 7.87 - 7.36 (m, 10H), 7.18 - 7.16 (m, 1H), 6.52 (s, 1H), 2.93 (t,J=6.9 Hz, 2H),2.65 (t, J=

7.1 Hz, 2H), 1.37 (s, 9H); MS
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EXAMPLE 30

HO : \©\CI

The title compound was synthesized in a manner analogous to Example 29 utilizing
ExampleP (0.30g, 0.95 mmol) and 4-chlorophenylisocyanate (0.146 g, 0.95 mmol) to yield 3-(3-
{3-tert-butyl-5-[3-(4-chloropnehyl)ureido]-1H-pyrazol-1-yl)phenyl)propionic acid (0.05 g, white
solid). mp:85 87 ; '"HNMR (200MHz, CDCL,): § 8.21 (s, 1H), 7.44 - 7.14 (m, 7H), 6.98 (s, 1H),
6.55 (s, 1H), 2.98 (t, /= 5.2 Hz, 2H), 2.66 (t, J= 5.6 Hz, 2H), 1.40 (s, 9H); MS

EXAMPLE Q

EtO HN\(O o

A mixture of ethyl 3-(4-aminophenyl)acrylate(1.5 g) and 10 % Pd on activated carbon 03 g
in ethanol (20 ml) was hydrogenated at 30 psi for 18h and filtered over Celite. Removal of the
volatiles in vacuo provided ethyl 3-(4-aminophenyl)propionate (1.5 g).

A solution of the crude material from the previous reaction (1.5 g, 8.4 mmol) was

dissolved in 6 N HCI (9 ml), cooled to 0 °C, and vigorously stirred. Sodium nitrite (0.58 g) in
water (7 ml) was added. After 1h, tin (II) chloride dihydrate (5 g) in 6 N HCI (10 ml) was added.
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The reaction mixture was stirred at 0 °C for 3h. The pH was adjusted to pH 14 with solid KOH
and extracted with EtOAc. The combined organic extracts were concentrated in vacuo provided
ethyl 3-(4~hydraiino-phenyl)—propionate(1 g).

The crude material from the previous reaction (1 g, 8.8 mmol) and 4,4-dimethyl-3-

'oxopentanenitrile ( 0.7 g) in ethanol (8 ml) and 6 N HCI (1 ml) was refluxed for 18h and cooled

to RT. The volatiles were removed in vacuo. The residue was dissolved in ethyl acetate and
washed with 1 N aqueous sodium hydroxide solution. The organic layer was dried (Na,SO,) and
concentrated in vacuo. The residue was purified by column chromatography using 0.7 %
methanol in CH,Cl, as the eluent to provide ethyl 3-{4-[3-tert-butyl-5-(3-(naphthalene-1-
yDureido]-1H-pyrazol-1-yl} phenyl)prpanoate (0.57 g).

EXAMPLE 31

HO A HN\(O ‘

A mixture of Example Q (0.25 g, 0.8 mmol) and 1-naphthylisocyanate (0.13 g, 0.8 mmol)
in dry CH,Cl, (5 ml) was stirred at RT under N, for 20 h. The solvent was removed in vacuo and
the residué was stirred in a solution of THF (3 ml)/MeOH (2 ml)/water (1.5 ml) containing
lithium hydroxide (0.1 g) for 3h at RT and diluted with EtOAc and diluted citric acid solution.
The organic layer was dried (Na,SO,), and the volatiles removed in vacuo. The residue was
purified by column chromatography using 4 % methanol in CH,Cl,as the eluent to yield 3-{4-[3-
tert-butyl-5-(3-(naphthalene-1-yl)ureido]-1H-pyrazol-1-yl} phenyl)propanonic acid (0.18 g, off-
white solid). mp: 120 122 ; 'H NMR (200MHz, CDCl,): § 7.89 - 7.06 (m, 11H), 6.5 (s, 1H),

2.89 (m, 2H), 2.61 (m, 2H), 1.37 (s, 9H); MS
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EXAMPLE 32

HO HN

HN
O

The title compound was synthesized in a manner analogous to Example 31 utilizing
Example Q (0.16 g, 0.5 mmol) and 4-chlorophenylisocyanate (0.077 g, 0.5 mmol) to yield 3-{4-
15  [3-tert-butyl-5-(3-(4-chlorphenyl)ureido]-1H-pyrazol-1-yl} phenyl)propanonic acid acid (0.16
g, off-white solid). mp: 112 - 114 ; 'H NMR (200MHz, CDCl,): 3 8.16 (s, 1H), 7.56 (s, 1H),
7.21 (s, 2H), 7.09 (s, 2H), 6.42 (s, 1H), 2.80 (m, 2H), 2.56 (m, 2H), 1.32 (s, 9H); MS
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EXAMPLE R

Q0
N

A 250 mL pressure vessel (ACE Glass Teflon screw cap) was charged with 3-
nitrobiphenyl (20 g, 0.10 mol) dissolved in THF (~100 mL) and 10% Pd/C (3 g). The reaction

vessel was charged with H, (g) and purged three times. The reaction was charged with 40 psi H,
(g) and placed on a Parr shaker hydrogenation apparatus and allowed to shake overnight at RT.
HPLC showed that the reaction was complete thus the reaction mixture was filtered through a
bed of Celite and evaporated to yield the amine: 16.7g (98% yield)

In a 250 mL Erlenmeyer flask with a magnetic stir bar, the crudé material from the
previous reaction (4.40 g, 0.026 mol) was added to 6 N HCI (40 mL) and cooled with an ice bath
to ~ 0 °C. A solution of NaNOQ, (2.11 g, 0.0306 mol, 1.18 eq.) in water (5§ mL) was added drop
wise. After 30 min, SnCl,2H,0 (52.0 g, 0.23 mol, 8.86 eq.) in 6N HC1 (100 mL) was added and
the reaction mixture was allowed to stir for 3h, then sﬁbsequently transferred to a 500 mL round
bottom flask. To this, 4,4-dimethyl-3-oxopentanenitrile (3.25 g, 0.026 mol) and EtOH (100 ml)
were added and the mixture refluxed for 4h, concentrated in vacuo and the residue extracted with
EtOAc (2x100 mL). The residue was purified by column chromatograph using hexane/

EtOAc/Et,N (8:2:0.2) to yield 0.53g of Example R. '"H NMR (CDCl,): § 7.5 (m, 18H), 5.8 (s,
1H), 1.3 (s, 9H).
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EXAMPLE 33 -

10
In a dry vial with a magnetic stir bar, Example R (0.145 g; 0.50 mmol) was dissolved in
2mL CH,Cl, (anhydrous) followed by the addition of phenylisocyanate (0.0544 mL; 0.50 mmo};

1 eq.). The reaction was kept under argon and stirred for 17h. Evaporation of solvent gave a
crystalline mass that was triturated with hexane/EtOAc (4:1) and filtered to yield 1 -(3-tért-butyl-

15 1—(3-pheny1phenyl)-IH-pyrazol-S-yl)-3-phenylurea (0.185 g, 90%). HPLC purity: 96%; mp: 80
84 ; 'TH NMR (CDCL): 8 7.3 (m, 16 H), 6.3 (s, 1H), 1.4 (s, 9H).

EXAMPLE 34

20

The title compound was synthesized in a manner analogous to Example 33 utilizing
Example R (0.145 g; 0.50 mmol) and p-chlorophenylisocyanate (0.0768 g, 0.50 mmol, 1 eq.) to
yield 1-(3-tert-butyl-1-(3-phenylphenyl)-1H-pyrazol-5-yl)-3-(4-chlorophenylurea (0.205 g,
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92%). HPLC purity: 96.5%; mp: 134 136 ; '"H NMR (CDCLy): 8 7.5 (m, 14H), 7.0 (s, 1H), 6.6
(s, 1H), 6.4 (s, 1H), 1.4 (s, 9H).
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- EXAMPLE S

F
| AHJL@/
f H H
O
OEt '

The title compound is synthesized in a manner analogous to Example C utilizing
5 Example A and 4-fluorophenyl isocyanate yield etHyl 3-(3-tert-butyl-5-(3-(4-
flurophenyl)ureido)-1H-pyrazol-1-yl)benzoate.

EXAMPLE 35

Aé’:%ﬁiu Me
Q\QTO

10 The title compound is synthesized in a manner analogous to Example 17 utilizing
Example M and D-4-phenyl-oxazolidin-2-one to yield D-1-{5-tert-butyl-2-[3-(2-0x0-4-phenyl-
oxazolidinyl-3-carbonyl)phenyl]-2H-pyrazol-3-yl}-3--(naphthalen-1-ylurea.
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EXAMPLE 36.
[>I/
N/
0O

o} \Hi

The title compound is synthesized in a manner analogous to Example 29 utilizing
Example P (0.30g, 0.95 mmol) and 4-fluOrophenylisocyanate (0.146 g, 0.95 mmol) to yield 3-(3-
(3-tert-butyl-5-(3-(4-fluorophenyl)ureido)-1H-pyrazol-1 —yl)phenyl)propanéic acid.
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EXAMPLE T

Z—z

NH,

NHBoc

To a stirred solution of Example N (2 g, 7.35 mmol) in THF (6 ml) was added borane-
methylsulfide (18 mmol). The mixture was heated to reflux for 90 min and cooled to RT, after
which 6 N HCl was added and heated to reflux for 10 min. The mixture was basified with NaOH
and extracted with EtOAc. The organic layer was dried (Na,SQ,) filtered and concentrated in
vacuo to yield 3-tert-butyl-1-[3-(2-aminoethyl)phenyl]-1 H-pyrazol-5 amine (0.9 g).

A mixture of the crude material from the previous reaction (0.8 g, 3.1 mmol) and di-zert-
butylcarbonate (0.7 g, 3.5 mmol) and catalytically amount of DMAP in dry CH,Cl, (5 ml) was
stirred at RT under N, for 18 h. The reaction mixture was concentrated in vacuo and the residue
was purified by column chromatography using 1% methanol in CH,Cl, as the eluent to yield tert-

butyl 3-(3-fert-butyl-5-amino-1H-pyrazol-1-yl)phenylcarbamate (0.5 g).
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EXAMPLE 37 -

—

Y
HN\(O o
HN O

A mixture of Example T (0.26 g, 0.73 mmol) and 1-naphthylisocyanate (0.123 g, 0.73 t

N
I
N

NH,

‘mmol) in dry CH,Cl, (5 ml) was stirred at RT under N, for 48 h. The solvent was removed in

vacuo and the residue was purified by column chromatography using 1% methanol in CH,Cl,as
the eluent (0.15 g, off-white solid). The solid was then treated with TFA (0.2ml) for 5 min and
diluted with EtOAc. The organic layer was washed with saturated NaHCO; solution and brine,
dried (Na,SO,), filtered and concentrated in vacuo to yield 1-{3-fert-butyl-1-[3-(2-
Aminoethyl)phenyl]-1H-pyrazol-5-y1}-3-(naphthalen-1-yl)urea as a solid (80 mg). mp: 110-112
; 'HNMR (200MHz, DMSO-d;): 8 9.09 (s, 1H), 8.90 (s, 1H), 8.01 - 7.34 (m, 11H), 6.43 (s, 1H),
3.11 (m, 2H), 2.96 (m, 2H), 1.29 (s, 9H); MS ‘

EXAMPLE 38
5\]/
N/

O

g

HN
Cl

NH,
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‘The title compound was synthesized in a manner analogous to Example 37 utilizing
Example T (0.15 g, 0.42 mmol) and 4-chlorophenylisocyanate (0.065 g, 0.42 mmol) to yield 1-
{3-ter1.‘—buty1—1-[3-(2—Aminoethyl)pllenyl]—1H~pyrazol-5-y1}-3-(4-chlorophenyl)urea as an off—
white solid (20 mg). mp:125-127 ; "H NMR (200MHz, CDCL,): 8 8.81 (s, 1H), 8.66 (s, 1H),
7.36 - 7.13 (m, 8H), 6.54 (s, 1H), 3.15 (brs, 2H), 297 (brs, 2H), 1.32 (s, 9H); MS

EXAMPLE U

In a 250 mL Erlenmeyer flask with a magnetic stir bar, m-anisidine (9.84 g, 0.052 mol)

was added to 6 N HCI (80 mL) and cooled with an ice bath to 0 °C. A solution of NaNO, (4.22
g,0.0612mol, 1.18 eq.) in water (10 1hL) was added drop wise. After 30 min, SnCl,2H,0 (104.0
g, 0.46 mol, 8.86 eq.) in 6 N HCI (200 mL) was added and the reaction mixture was allowed to
stir for 3 h., and then subsequently transferred to a 1000 mL round bottom flask. To this, 4,4-
dimethyl-3-oxopentanenitrile (8.00 g, 0.064 mol) and EtOH (200 mL) were added and the
mixture refluxed for 4 h, concentrated in vacuo and the residue recrystallized from CH,CI, to
yield 3-tert-butyl-1-(3-methoxyphenyl)-1H-pyrazol-5-amine as the HCl salt (13.9 g).

The crude material from the previous reaction (4.65 g, 0.165 mol) was dissolved in 30
mL of CH,Cl, with Et;N (2.30 mL, 0.0165 mol, 1 eq.) and stirred for 30 min Extraction with
water followed by drying of the organic phase with Na,SO, and concentration in vacuo yielded
a brown syrup that was the free base, 3-zert-butyl-1-(3-methoxyphenyl)-1H-pyrazol-5-amine
(3.82 g, 94.5%), which was used without further purification.

EXAMPLE 39
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O
ﬁk
Saae
H H
MeO

In a dry vial with a magnetic stir bar, Example U (2.62 g, 0.0107 mol) was dissolved in
CH,Cl, (5 mL, anhydrous) followed by the addition of 1-naphthylisocyanate (1.53 mL, 0.0107
mol, 1 eq.). The reaction was kept under Ar and stirred for 18 h. Evaporation of solvent followed
by column chromatography with EtOAc/hexane/Et,N (7:2:0.5) as the eluent yielded 1-[3-tert-
butyl-1-(3-methoxyphenyl)-1H-pyrazol-5-yl]-3-(naphthalen-1 -yl)ufea (3.4g,77%). HPLC: 97% ;
mp: 78 - 80; 'TH NMR (CDCL,): § 7.9 - 6.8 (m, 15H), 6.4 (s, 1H), 3.7 (s, 3H), 1.4 (s, 9H).

EXAMPLE 40

)é_>\ o /©/Cl
/ .
. N/[LN .

H H \

°N

MeO’ i

The title compound was synthesized in a manner analogous to Example 39 utilizing
Example U (3.82 g; 0.0156 mol) and p-chlorophenylisocyanate (2.39 g, 0.0156 mol, 1 eq.),

purified by trituration with hexane/EtOAc (4:1) and filtered to yield 1-[3-tert-butyl-1-(3-
methoxyphenyl)-1H-pyrazol-5-yl]-3-(4-chlorophenyt)urea (6.1g, 98%). HPLC purity: 95%; mp:
158-160 ; 'HNMR (CDCly): § 7.7 (s, 1H); § 7.2 6.8 (m, 8H), 6.4 (s, 1H), 3.7 (s, 3H), 1.3 (s,
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9H).

EXAMPLE 41

‘ HO/©

In a 100 ml round bottom flask equipped with a magnetic stir bar, Example 39 (2.07 g)
was dissolved in CH,Cl, (20 mL) and cooled to 0 °C with an ice bath. BBr, (1 M in CH,Cl,; 7.5

mL) was added slowly. The reaction mixture was allowed to warm warm to RT overnight.
Additional BBr; (1 M in CH,Cl,, 2 X 1 mL, 9.5 mmol total added) was added and the reaction
was quenched by the addition of MeOH. Evaporation of solvent led to a crystalline material that
was chromatographed on silica gel (30 g) using CH,Cl,/MeOH (9.6:0.4) as the eluent to yield
1-[3-tert—butyl-1-(3-hydroxyphenyl)-1H—pyrazol-5-y1]-3-(naphthalene-1-yl)urea (0.40g, 20%).
1HNM‘R (DMSO-d,): 9.0 (s, 1H), 8.8 (s, 1H), 8.1 - 6.8 (m, 11H), 6.4 (s, 1H), 1.3 (s, 9H). MS
(EST) m/z: 401 (M+H").

EXAMPLE 42

~ N
N'H

HO

The title compound was synthesized in a manner analogous to Example 41 utilizing
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Example 40 (2.00 g, 5 mmol) that resulted in a crystalline material that was filtered and washed
with MeOH to yield 1-[3-tert-butyl-1-(3-hydroxyphenyl)- IH-pyrazol-S -yl]-3-(4-
chlorophenyl)urea (1.14 g, 60%). HPLC purity: 96%; mp: 214 - 216 ; '"H NMR (CDCL,): & 8.4
(s, 1H), 7.7 (s, 1H), 7.4 - 6.6 (m, 9H), 1.3 (s, 9H),

EXAMPLE V

The starting material, 1-[4-(aminomethyl)phenyl]-3 -tert-butyl-N—nitroso-1H—pyrazol—5-
amine, was synthesized in a manner analo gous to Example A utilizing 4-aminobenzamide and
4,4-dimethyl-3-oxopentanenitrile.

A 1L four-necked round bottom flask was equipped with a stir bar, a source of dry Ar,
a heating mantle, and a reflux condenser. The flask was flushed with Ar and charged with the
crude material from the previous reaction (12 g, 46.5 mmol; 258.1 g/mol) and anhydrous THF
(500 ml). This solution was treated cautiously with LiAIH, (2.65 g, 69.8 mmol) and the reaction
was stirred overnight. The reaction was heated to reflux and additional LiAlH, was added
complete (a total of 8.35 g added). The reaction was cooled to 0 and H,O (8.4 ml), 15% NaOH
(8.4 ml) and H,O (24 ml) were added sequentially; The mixture was stirred for 2h, the solids

filtered through Celite, and washed extensively with THF, the solution was concentrated in
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vacuo to yield 1-(4-(aminomethyl-3-methoxy)phenyl)-3-terz-butyl-1H-pyrazol-5-amine (6.8 g)
as an oil.

A 40 mL vial was equipped with a stir bar, a septum, and a source of Ar. The vial was
charged with the crude material from the previous reaction (2 g, 8.2 mmol, 244.17 g/mol) and
CHCI; (15 mL) were cooled to 0 under Ar and di-terz-butylcarbonate (1.9 g, 9.0 mmol)
dissolved in CHCl; (5 mL) was added drop wise over a 2 min period. The mixture was treated
with IN KOH (2 mL), added over a 2h period. The resulting emulsion was broken with the
addition of saturated NaCl solution, the layers were separated and the aqueous phase extracted
with CH,Cl, (2 x 1.5 ml). The combined organic phases were dried over Na,SO4, filtered,
concentrated in vacuo to yield tert-butyl [4-(3-tert-butyl-S-amino-lH-pyrazol-1-y1)-2-
methoxybenzylcarbamate (2.23 g, 79%) as a light yellow solid. 'H NMR (CDCL): 8 7.4 (m,

5H), 5.6 (s, 1H), 4.4 (d, 2H), 1.5 (s, 9H), 1.3 (s, 9H).
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EXAMPLE 43

/
N
NE

0O
) N/U\N
H H -
NH

Y

A

O

A 40 mL vial was equipped with a septum, a stir bar and a source of Ar, and charged with
Example V (2 g, 5.81 mmuol), flushed with Ar and dissolved in CHCI; (20 mL). The solution was
treated with 2-naphthylisocyanate (984 mg, 5.81 mmol) in CHCl,; (5 mL) and added over 1 min

The reaction was stirred for 8h, and additional 1-naphthylisocyanate (81 mg) was added and the

reaction stirred overnight. The solid was filtered and washed with CH,Cl, to yield tert-butyl 4-[3-
tert-butyl-5-(3-naphthalen-1-ylureido)-14-pyrazol-1-ylbenzylcarbamate (1.2 g). HPLC purity:
94.4 %; '"H NMR (DMSO-d,): 8 9.1 (s, 1H), 8.8 (s, 1H), 8.0 (m, 3H), 7.6 (m, 9H), 6.4 (s, 1H),
4.2 (d, 2H), 1.4 (s, 9H), 1.3 (s, 9H).

EXAMPLE 44

Cl
O
i Y
H H
NH
A

N
@
0 O‘<‘
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The title compound was synthesized in a manner analogous to Example 43 utilizing

Example V (2.0 g, 5.81 mmol) and p-chlorophenylisocyanate (892 mg) to yield tert-butyl 4-[3-
tert-butyl-5 -(3-(4-ch19ropnehy1)ureido)—lH-pyrazol- 1-yl]benzylcarbamate (1.5 g). HPLC purity:
97%; '"H NMR (DMSO-d,): 8 9.2 (s, 1H), 8.4 (s, 1H), 7.4 (m, 8H), 6.4 (s, 1H), 4.2 (d, 2H), 1.4
(s, 9H), 1.3 (s, 9H). | |
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EXAMPLE 45

Cl
/
N{

A 10 mL flask equipped with a stir bar was flushed with Ar and charged with Example

O

43 (770 mg, 1.5 mmol) and CH,Cl, (1 ml) and 1:1 CH,CL,:TFA (2.5 mL). After 1.5 h, reaction
mixture was concentrated in vacuo, the residue was dissolved in EtOAc (15 mL), washed with
saturated NaHCO; (10 mL) and saturated NaCl (10 mL). The organic layers was dried, filtered

10 and concentrated in vacuo to yield 1-{3-tert-butyl-1-[4-(aminomethyl)phenyl]-1 H-pyrazol-5-yl} -
3-(naphthalen-1-yl)urea (710 mg). '"HNMR (DMSO-d,): 8 7.4 (m, 11H), 6.4 (s, 1H), 3.7 (s,‘2H),
1.3 (s, 9H).

EXAMPLE 46
15 ‘
- _Cli
O
T Q
\N N N
H H
20 NH,

The title compound was synthesized in a manner analogous to Example 45 utilizing

Exampie 44 (1.5g, 1.5 mmol) to yield 1-{3-tert-butyl-1-[4-(aminomethyl)phenyl]-1H-pyrazol-5-
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yl}-3-(4-chlorophenyl)urea (1.0 g). HPLC purity: 93.6%; mp: 100 - 102 ; 'H NMR (CDCl,): &
8.6 (s, 1H), 7.3 (m, 8H), 6.3 (s, 1H), 3.7 (brs, 2H), 1.3 (s, 9H).

- EXAMPLE 47
5
2 0
J&ERS
H H
w s
N/\
k/soz

A 10 ml vial was charged with Example 45 (260 mg, 63 mmol) and absolute EtOH (3
15 mL) under Ar. Divinylsulfone (63 uL, 74 mg, .63 mmol) Was.édded drop wise over 3 min and
the reaction was stirred at RT for 1.5 h. and concentrated in vacuo to yield a yellow solid, which

was purified via preparative TLC, developed in 5% MeOH:CH,Cl,. The predominant band was
cut and eluted off the silica with 1:1 EtOAc:MeOH, filtered and concentrated in vacuo to yield
1-{3-tert-butyl-1-[4-(1, 1-dioxothiomorpholin-4-yl)methylphenyl]—IH-pyrazol-S-yl}-3-

20 (naphthalen-1-yljurea (150 mg). HPLC purity: 96%; 'H NMR (DMSO-d,): § 9.1 (s, 1H), 9.0
(s, 1H), 7.9 (m, 3H), 7.5 (m, 8H), 6.4 (s, 1H), 3.1 (brs, 4H), 2.9 (brs, 4H), 1.3 (s, 9H).
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EXAMPLE 48 -

5 @ H H

10
The title compound was synthesized in a manner analogous to Example 47 utilizing
Example 46 (260mg, 0.66 mmol) to yield 1-{3-tert-butyl-1-[4-(1,1-dioxothiomorpholin-4-
ylmethylphenyl]-1 H-pyrazol-5-y1}-3-(4-chlorophenyl)urea (180 mg). HPLC purity: 93%; mp:
136 - 138 ; '"HNMR (DMSO-d6): 89.2 (s, 1H), 8.5 (s, 1H), 7.4 (m, 9H), 6.4 (s, 1H), 3.1 (brs,
15 4H), 3.0 (brs, 4H), 1.3 (s, 9H). '
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EXAMPLE 49

To a stirring solution of chlorosulfonyl isocyanate (0.35g , 5 mmol) in CH,Cl, (20 mL)
at 0 °C was added pyrrolidine (0.18 g, 5 mmol) at such a rate that the reaction temperature did
not rise above 5 °C. After stirring for 2h, a solution of Example 41 (1.10 g, 6.5 mmol) and

triethylmine (0.46 g, 9 mmol) in CH,Cl, (20 mL) was added. When the addition was complete, .

the mixture was allowed to warm to RT and stirred overnight. The reaction mixture was poured
into 10% HCI (10 mL) saturated with NaCl , the organic layer was separated and the aqueous
layer extracted with ether (20 mL). The combined organic layers were dried (Na,SO,) and
concentrated in vacuo, purified by preparative HPLC to yield (pyrrolidine-1-carbonyl)sulfamic
acid 3-[3-zert-butyl-5-(3-naphthalen-1-yl-ureido)-pyrazol-1-yl)phenyl ester (40 mg). '"H NMR
(CDClL): 6 9.12 (brs, 1H), 8.61 (brs, 1H), 7.85 - 7.80 (m, 3H), 7.65 (d, J = 8.0 Hz, 2H), 7.53 -
7.51 (m, 1H), 7.45 - 7.25 (m, 5H), 6.89 (s, 4H), 3.36 - 3.34 (brs, 1H), 3.14 - 3.13 (brs, 2H), 1.69
(brs, 2H), 1.62 (brs, 2H), 1.39 (s, 9H); MS (ESD) m/z: 577 (M+H").
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- EXAMPLE 50 -
Cl
/ i /©/
5 N\ \ N)J\N
N ,
H H

j\ O\\s 0

N~ N7 0
H

The title compound was synthesized in a manner analogous to Example 49 utilizing

10

Example 42 to yield (pyrrolidine-1-carbonyl)sulfamic acid 3-[3-tert-butyl-5-(4-chlorophenyl-1-
yl-ureido)pyrazol-1-yl]phenyl ester. MS (ESD) m/z: 561 (M+H"). '

15 EXAMPLE W

ﬁ H
N
\N N

2

20
OMe

Solid 4-methoxyphenylhydrazine hydrochloride (25.3 g) was suspended in toluene (100.

mL) and treated with triethylamine (20.2 g). The mixture was stirred. at RT for.30 min and

25 treated with pivaloylacetonitrile (18 g). The reaction was heated to reflux and stirred overnight.

The hot mixture was filtered, the solids washed with hexane and dried in vacuo to afford 3-tert-

butyl-1-(4-methoxyphenyl)-1H-pyrazol-5-amine (25 g, 70%). 'H NMR (DMSO-d,): 8 7.5 (d,
2H), 7.0 (4, 1H), 6.4 (s, 1H), 6.1 (s, 2H); 3.9 (s, 3H), 1.3 (s, 9H).

30
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EXAMPLE 51

OMe
0
ﬁ £
: H H
Me

O

To a solution of 1-isocyanato-4-methoxy-naphthalene (996 mg) in anhydrous CH,Cl, (20

mL) of was added Example W (1.23 g). The reaction solution was stirred for 3 h, the resulting
white precipitate filtered, treated with 10% HCI and recrystallized from MeOH, and dried in
vacuo to yield 1-[3-zerz-butyl-1-(4-methoxyphenyl)-1H-pyrazol-5-yl]-3-(1-methoxynaphthalen-
4-yl-urea as White crystals (900 mg, 40%). HPLC purity: 96%; mp: 143 - 144 ; 'H NMR
(DMSO-d,): 8 8.8 (s, 1H), 8.5 (s, 1H), 8.2 (d, 1H), 8.0 (d, 1H), 7.6 (m, 5H), 7.1 (d, 2H), 7.0 (d,

1H), 6.3 (s, 1H), 4.0 (s, 3H), 3.9 (s, 3H); 1.3 (s, 9H).

EXAMPLE 52
Br
“n 3 Y
!
N‘N N N
: H H
Me

o)

The title compound was synthesized in a manner analogous to Example 51 utilizing

Example W and p-bromophenylisocyanate (990mg) to yield 1-{3-fert-butyl-1-(4-
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methoxyphenyl)-1H-pyrazol-5-yl}-3-(4-bromophenyl)urea as off-white crystals (1.5g, 68%).
HPLC purity: 98%; mp: 200 - 201 ; '"HNMR (DMSO-d,): 8 9.3 (s, 1H), 8.3 (s, 1H), 7.4 (m, 6H),
7.0 (4, 2H), 6.3 (s, 1H), 3.8 (s, 3H), 1.3 (s, OH). |

EXAMPLE 53
) Cl
. O
2Oy
\N N N
H H

OMe

The title compound was synthesized in a manner analogous to Example 51 utilizing
Example W and p-chlorophenylisocyanate (768 mg) into yield 1-{3-tert-butyl-1-(4-
méthoxyphenyl)— 1H-pyrazol-5-yl}-3-(4-chlorophenyl)urea as white crystals (1.3g,65%). HPLC
purity: 98%; mp: 209 - 210 ; 'H NMR (DMSO-d,): § 9.1 (s, 1H), 8.3 (s, 1H), 7.4 (m, 4H), 7.3
(d, 2H), 7.1 (d, 2H), 6.3 (s, 1H), 3.8 (s, 3H), 1.3 (s, 9H).

EXAMPLE 54
» cl
Ra NSl
Ny NN
H H

OH

 The title compound was synthesized in a manner analogous to Example 41 utilizing
Example 53 (500 mg) to yield 1-{3-fert-butyl-1-(4-hydroxyphenyl)-1H-pyrazol-5-yl}-3-(4-
chlorophenyl)urea as white crystals (300 mg, 62%). HPLC purity: 94%; mp: 144 - 145 ; 'H
NMR (DMSO-d,): 6 9.7 (s, 1H), 9.1 (s, 1H), 8.3 (s, 1H), 7.4 (d, 2H), 7.3 (m, 4H); 6.9 (d, 2H),
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6.3 (s, 1H), 1.3 (s, 9H)

EXAMPLE 55

1"

|
N

:HH
" OH

The title compound was synthesized in a manner analogous to Example 41 utilizing Example

52 (550 mg) to yield 1-{3-tert-butyl-1-(4-hydroxyphenyl)-1H-pyrazol-5-yl}-3-(4-

bromophenyl)urea as a white crystalline solid (400 mg, 70%). HPLC purity: 93%; mp: 198 200
; 'THNMR (DMSO-d,): § 9.7 (s, 1H), 9.2 (s, 1H), 8.3 (s, 1H), 7.4 (d, 4H), 7.2 (m, 2H), 6.9 (d,
2H), 6.3 (s, 1H), 1.3 (s, 9H). '

EXAMPLE X

N\
Ab\NHz

N

COzMe

Methyl 4-(3-tert-butyl-5-amino-1H-pyrazol-1-yl)benzoate (3.67 mmol) was prepared

from methyl 4-hydrazinobenzoate and pivaloylacétonitrile by the procedure of Regan, et al.,

J. Med. Chem., 45,2994 (2002).
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EXAMPLE 56

ﬁmio%

N

CO-Me

A 500mL round bottom flask was equipped with a magnetic stir bar and an ice bath. The
flask was charged with Example X (1 g) and this was dissolved in CH,Cl, (100 mL). Saturated
sodium bicarbonate (100 mL) was added and the mixture rapidly stirred, cooled in an ice bath
and treated with diphosgene (1.45 g) and the heterogeneous mixture stirred for 1 h. The layers
were separated and the CH,Cl, layer treated with fers-butanol (1.07 g) and the solution stirred

overnight at RT. The solution was washed with H,O (2 x150 mL), dried (Na2804), filtered,
concentrated in vacuo, and purified by flash chromatography using 1:2 ethyl acetate: hexane as
the eluent to yield tert-buthyl 1-(4-(methoxycarbonyl)phenyl)-3-zert-butyl-1H-pyrazol-5-
ylcarbamate (100 mg) as an off-white solid. "H NMR (DMSO-d,): 9.2 (s, 1H), 8.1 (d, 2H), 7.7

(d, 2H), 6.3 (s, 1H), 3.3 (s, 3H), 1.3 (s, 18H).
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EXAMPLE 57
Cl
%@\ j\ /O/
N\N N N
H H

COzMe

The title compound was synthesized in a manner analogous to Example 41 utilizing
Example X (1.37 g) and p-chlorophenylisocyanate (768 mg) to yield methyl 4- {3-zert-butyl-5-[3-(4-
chlorophenyl)ureido]-1H-pyrazol-1-yl} benzoate as white crystals (1.4 g 66%). HPLC purity:
98%; mp: 160 - 161 ; 'H NMR (DMSO-d): 8 9.2 (s, 1H), 8.6 (s, 1H), 8.1 (d, 2H), 7.8 (d, 2H),
7.5 (d, 2H), 7.3 (d, 2H), 6.4 (s, 1H), 3.9 (s, 3H), 1.3 (s, 9H). -

EXAMPLE 58

0 OMe
N
\N N N
H H

COzMe

The title compound was synthesized in a manner analogous to Example 41 utilizing

Example X (1.27 g) and 1-isocyanato-4-methoxy-naphthalene (996 mg) to yield methyl 4-{3-
tert-butyl-5-[3-(1-methoxynaphthalen-4-yl)ureido]- 1 H-pyrazol-1-yl} benzoate as white crystals
(845 mg, 36%). HPLC purity: 98%; mp: 278 280 ; 'H NMR (DMSO-d,): & 8.76 (s, 1H), 8.73
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(s, 1H), 8.1 (m, 3H), 7.9 (d, 1H), 7.7 (d, 2H), 7.6 (m, 3H), 7.0 (d, 1H), 7.0 (d, 1H), 6.3 (s, 1),
4.0 (s, 3H), 3.9 (s, 3H),1.3 (s, 9H).

EXAMPLE 59

The title compound was synthesized in a manner analogous to Example 41 utilizing
Example X (1.37 g) and p-bromophenylisocyanate (990 mg) to yield methyl 4-{3-zerz-butyl-5-[3-
(4-bromophenyl)ureido]-1H-pyrazol-1-yl} benzoate as white crystals (1.4 g, 59%). HPLC purity:
94%; mp: 270 272 ; '"H NMR (DMSO-d,): § 9.2 (s, 1H), 8.6 (s, 1H), 8.1 (d, 2H), 7.7 (d, 2H),
7.4 (d, 4H), 6.4 (s, 1H), 3.9 (s, 3H), 1.3 (s, 9H).

EXAMPLE 60

Aﬁ Q /©/Br
7
N\N\ N/H\N
: H H
OH

To a solution of Example 59 (700 mg) in 30 mL of toluene at -78 °C, was added dropwise
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a solution of diisobutylaluminum hydride in toluene (1M in toluene, 7.5 mL) over 10 min. The
reaction mixture was stirred for 30 min at -78 °C, and then 30 min at 0 °C. The reaction mixture

was concentrated in vacuo to dryness and treated with H,0. The solid was filtered and treated with
acetonitrile. The solution was evaporated to dryness and the residue was dissolved in ethyl
acetate, aﬁd precipitated by hexanes to afford yellow éolid which was dried under vacuum to
give 1-[3-tert-butyl-1-(4-hydroxymethyl)phenyl)-1 H-pyrazol-5-yljurea (400 mg, 61%). HPLC
purity: 95%; 'H NMR (DMSO0-d,): §9.2 (s, 1H), 8.4 (s, 1H), 7.5 (m, 8H), 6.4 (s, 1H), 5.3 (t, 1H),
4.6 (d, 2H), 1.3 (s, 9H).
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Example 1 ‘ _ Exarhp]e 2
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Wherein Y is O, S, NR6, -NR6SO2-, NR6CO-, alkylene, O-(CH2)n-, NR6-(CH2)n-, Wﬁerein
one of the methylene units may be substituted with an oxo group, or Y is a direct bond; D is

taken from the groups identified in Chart I: |
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Chart 1
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Yep
wherein X or Y is O, S, NR6, -NR6SO2-, NR6CO-, alkylene, O-(CH2)n-, NR6-(CH2)n-,

wherein one of the methylene units may be substituted with an oxo group, or X or Y is a direct

bond; D is taken from the groups identified in Chart I:
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N R o
R, A R
R 4 /
0 Nl 4 SYN’ 0. \ //0 . O\Q/N
> - V=0 =0 | =0
>= >=o j/ 0 N /
N . /TSN : N
N\ N\ Ny /N W TN Ry TN
A A 4 K D5

COZR o JOsR&
4 ’ o)
; )
SON(Ra)2 S\ORG N R (I)R\ORS Ry N
N/ \N AN : X AN
VAN w | "y l/‘/
S
W
D-31 D-32 D-33 D-34 " D-36
D-30 D-35

Specific examples of the present invention are illustrated by their structural formulae below:
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Example 91 ’ 3 Example 92
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N\N N N H H
" H H
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NN NH
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Example 95
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Example.97 Example 98
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o 0 A4
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Example 99 Example 100
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H H O NOR R Z
o O 0 ; o 0
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Example 103 Example 104
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Example 105

e} 0o N 0 o]
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/N OH
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Example 116
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Example 127

Example 128
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CONHCH3 CONHCH3
Example 129 Example 130
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Example 139 Example 140

T 7\
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Example 141 Example 142
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All of the references above identified are incorporated by reference herein. In
addition, two simultaneously applications are also incorporated by reference, namely
Modulation of Protein Functionalities, SN |, filed December , 2003, and
Anti-Cancer Medicaments, S/N filed December ___ ,2003.
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We Claim:

1. . A compound having the formula
' AL ) ool
<R1—-(X>J%A4<Np 7Ny D—-éE - Y}rQ 0

wherein:

R is selected from the group consisting of aryls and heteroaryls;

each X and Y is individually selected from the group consisting of -O-, -S-,
-NR4-, -NR(SO,-, -NR,CO-, aikynyls, alkenyls, alkylenes, -O(CH,),-, and
-NR(CH,),-, where each h is individually selected from the group
consisting of 1, 2, 3, or 4, and where for each of alkylenes, -O(CH,),-, and
-NR((CH,),-, one of the methylerie groups present therein may be
optionally double-bonded to a side-chain oxo group except that where
-O(CH,),- the introduction of the side-chain oxo group does not form an
ester moiety;

A is selected from the group consisting of aromatic, monocycloheterocyclic, and

| bicycloheterocyclic rings;

D is phenyl or a five- or six-membered heterocyclic ring selected from the group
consisting of pyrazolyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, furyl,
pyridyl, and pyrimidyl;

E is selected from the group consisting of phenyl, pyridinyl, and pyrimidinyl;

L is selected from the group consisting of -C(O)- and -S(O),-;

jisOorl;

misOorl;

nisOor1;

pisOorl;

qisOor1;

tisOorl;
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Q is selected from the group consisting of

PCT/US2003/041449

x
AP

Q-30

COZR,

COZR,

SON(R)

A

7
g

Q-31

| “oRs R,
OR,
F A F
m{, “"»l/ »1{ o
Q-32 -
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each R, group is individually selected from the group consisting of -H, alkyls,
aminoalkyls, alkoxyalkyls, aryls, aralkyls, heterocyclyls, and
hetérocyclylaikyls except when the R, substituent places a heteroatom on
an alpha-carbon directly attached to a ring nitrogen on Q;

when two R, groups are bonded with the same atom, the two R, groups optionally
form an alicyclic or heterocyclic 4-7 membered ring;

each R; is individually selected from the group consisting of -H, alkyls, aryls,
heterocyclyls, alkylaminos, arylaminos, cycloalkylaminos,
heterocyclylaminos, hydroxys, alkoxys, aryloxys, alkylthios, arylthios,
cyanos, halogens, perfluoroalkyls, alkylcarbonyls, and nitros;

each R, is individually selected from the group consisting of -H, alkyls, allyls,
and P-trimethylsilylethyl;

each Ry is individually selected from the group consisting of alkyls, aralkyls,
heterocyclyls, and heterocyclylalkyls;

each R, group is individually selected from.the group consisting of -H, -F, and
alkyls, wherein when two R, groups are geminal alkyl groups, said
geminal alkyl groups may be cyclized to form a 3-6 membered ring; and

each Z is individually selected from the group consisting of -O- and -N(R,)-;

each ring of formula (I) optionally includes one or more of R, where R, isa
noninterfering substituent individually selected from the group consisting
of -H, alkyls, aryls, heterocyclyls, - alkylaminos, arylaminos,
cycloalkylaminos, heterocyclylaminos, hydroxys, alkoxys, aryloxys,
alkylthios, arthylthios, cyanos, halogens, nitrilos, nitros, alkylsulfinyls,

alkylsulfonyls, aminosulfonyls, and perfluoroalkyls;

except that:

when Q is Q-3 or Q-4, then the compound of formula (I) is not

Ph H O
YN " o Ko
>=° O N N—
N N\N \'N N NH
MeO-@—( ] H N\‘( P \x{ :
5 s PH ,or O H

OEt 0
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when Q is Q-7, qis 0, and R, and D are phenyl, then A is not phenyl, oxazolyl,
pyridyl, py‘rimidylgpyrazolyl, or imidazolyl;

whén Qis Q-7,Ryis -OH, Y is -O-, -S-, or -CO-, mis 0,nis 0, p is 0, and A is
phenyl, pyridyl, or thiazolyl, then D is not thienyl, thiazolyl, or phenyl;

when Q is‘Q-7, Rsis-OH, mis 0,nis 0, pis 0, tis 0, and A is phenyl, pyridyl, or
thiazolyl, then D is not thienyl, thiazolyl, or phenyl; |

when Q is Q-7, then the compound of formula (I) is not

R80 is H, Me
R81 is substituted phenyl

R82 is substituted phenyl

when Q is Q-8, then Y is not -CH,0-;

when Q is Q-8, the compound of formula (I) is not

H
/Nw r OQ<N\S,;
Rio '}l N / \ GFs

Ryg =alkyl, aryl, arylalkoxyalkyl, or arylalkyls
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when Q is Q-9, then the compound of formula (I) is not

s .
' ~ l />\N/\f >\N
N
Rir /
R11 = H, alkyl, alkoxy, nitro, halogen

R12, R13 =H, alkyl

‘ e}
S S

R16 = H, methyl

when Q is Q-10, tis 0, and E is phenyl, then any R, on E is not an o-alkoxy;

T et

R14=H, alkyl, allyl, propargyl
RI5=H,alkyl,

R17,R18 =alkyl
R19=H, alkyl

when Q is Q-10, then the compound of formula (I) is not

t-BuO

when Q is Q-11, tis 0, and E is phenyl, then any R, on E is not an o-alkoxy;

when Q is Q-11, then the compound of formula (I) is not

170
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i-Pr Ph
N. N_ o
Na”
S
7N\
oo \g/ :
i-Pr Ph

when Q is Q-15, then the compound of formula (I) is not

0

0
H
SNSRI e We oy
N _N N._N | AR
Y L T T oy~
’ or 0

Rao Ra1 4
R, = substituted phenyl, Ry, = H, alkyl

when Q is Q-16 and Y is -NH-, then

(Rl—XtA—éﬁ%L’(ﬁ);D——E%

of formula (I) is not biphenyl;
15 when Q is Q-16 and Y is -S-, then

| (Rl—x}—A—@)p-L‘(%)FD ——E%

10

m

20 of formula (I) is not phenylsulfonylaminophenyl

phenylcarbonylaminophenyl;

when Q is Q-16 and Y is -SO,NH-, then the compound of formula () is not

25

171
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o .
o N y 0 0
Ph=N_ _ NNy , HaC N\
NZ N 00 N 0,0 0 N 0.0 o
H & ] NS NH = NS NH
ﬁ' YJ\NH H | A Raz H | A
N&O NSo NS0
H ) H R22=M€,OH H
Ra3 Ros
N
D¢ g
NS N (e} (0]
I RS O\\ //O o) | P \\S// e}
// N/S NH / N7 | NH
R | A Raq
2 N“~o N O or
Ros XS.N H )
\_/
NP o
i
N [ NH
Ho Sy :

Ry3 =OH, SH, NH2

Ry4 = hydrogen or one or more methoxy,
hydroxy, fluoro, chloro, nitro, dimethylamino,
or furanyl

Ras = substituted phenyl, furany!

st =0OHorCl

Xs =0, NH;

when Q is Q-16 and Y is -CONH-, then

(r—sa B s

of formula (I) is not imidazophenyl;

when Q is Q-16 and Y is -CONH-, then the compound of formula (I) is not

Raz W
Yeen o
HZN “S)\ N NH
H | A
Razs N o

Rag = substituted phenyl, pyridylcarbonyl
Rayg = CN, methoxycarbonyl
n=0orl
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- when Q is Q-16 and t is 0, then

(RI—fXEA—éﬁ%TL <H>p D—E }

of formula (I) is not phenylcarbonylphenyl, pyrimidophenyl,

phenylpyrimidyl, pyrimidyl, or N-pyrolyl;

when Q is Q-17, then the compound of formula (I) is not

n-Bu ‘

rL O N Ra1
Om T N /Qvg
Re™l 0 °© Obg/z ’

Rag
(o]
R29 = a]kyl n-Bu

R30 = H, t-Bu, benzoyl R3; = substituted phenyl

when Q is Q-21, then the compound of formula (I) is not

HO,C @)

Ph

when Q is Q-22, then the compound of formula (I) is selected from the group

consisting of
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0 Ry
W NHT S NHIp-A-(X-Ry)m

43

N

p=
S
3

W

o
T

—Q

O

T
I
O
£

=

—4

o
T =
)

Z
=
)J

¢

H
w
A

NH-L-(NH)p-A-(X-R)m R4

| w
,and A

PCT/US2003/041449

N

(NH)p-A-(X-R¢)m

OH s

NH-L-(NH)p-A-(X-R4)m

when Q is Q-22\and q is 0, then the compound of formula (I} is selected from the

group consisting of

R4 R4

) ) g
N{\ N,

*J

N "CO~(NH)p-A-(X-R{)m N” "A-(X-R{)m
Y T

OH OH

R4 ‘ R4
QCO-(NH);:-MX-an ? A-(X-Rp)m

OgNH O« _NH
g ;/g
W W - ] W ’
Y Wy
OH OH

174

Ry Rq

Z\
-

~

CO-(NH)p-A-(X-R{)m - N

N A-(X-Rq)m
Sw & W
» C
Ry R4
A-(X-Rq)m

©/CO-(NH)p~A-(X-R1)m

O« _NH O? NH
S ,and Tw

I ﬁ A

| ’
W oH W~ "OH



WO 2004/060306 . : ‘ PCT/US2003/041449

but excluding

: Res pa7= N(Me)2,
morpholino, OMe, OH, H
R34 = Me, Cl R38 = H, CN, OMe, OH,
Rss  R35=-N(Me)2, morpholino / / benzyloxy, phenyl, nitro

meta or para- R36=H,F _ R39=H,O0H
meta or para R40 = H. F

R41=H,Cl

OMe
N N
o /@Me OMe o =N o » =
AN N X N .
H | H

N
| H ’
Y ; Me S F Me > and
HO HO
meta or para- OH : meta or para-

MeO NY NHMe
O N
MeO 7
g
X N
| H

AF
meta or para-

when Q is Q-23, then the compound of formula (I) is not

| O Ria (CHy)gMe
H N7
HSONOﬁQ , O O , @ANI
HS Ry =H, Me HS
\\//
Q .

SO,NH,
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Cl -Bu
H
jol |
HS A , H H
0.0
o] o 0
0™ ~i-pr SH
\ / , Or Cl

when Q is Q-24, Q-25, Q-26, or Q-31, then the compound of formula (I) is

selected from the group consisting of

Ry, Ry W Ry
T8 8 amn, XK B
0 A i R e
Ry R Rz
& o Y G
N AN L AR, NW—/' 0 N%)\ ”:O
NN N AR N AR O
JR\7 Rz R
w?w o A /k7

[ : w
X NJLH/A—(X& Im I\Kk S/K ) |,< ,
o PN ARm N AR

*

ZT

Oj’HT\Wj[“\A‘(X'R”m 03\3/}:l Wer M ~A-(X-Ry)m o \I/ ‘A R
* W Ry ’ l V\l/ \I

ARy , and HN

wherein each W is individually selected from the group consisting of
-CH- and -N-;

each G, is individually selected from the group consisting of-O-, -S-, and -
-N(R,)-; and ’
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* denotes the point of attachment to Q-24, Q-25, Q-26, or Q-31 as

follows:
j\ P R 0 00 )O]\ QP o 0 qp .
NP2 g -
o NN J\ Y Ry NS Y Ry ooy R O\\S,Z Ry
H & 0" "N"”°N H g HN ﬁ N 0*
4 H Ry 4 Rs ‘
3 ,or 3

N J U J — J

Y Y e

Q-24 Q_25 Q'26 or Q"31

wherein each Z is individually selected from the group consisting
- of -O- and -N(R,)-; ‘

when Q is Q-31, then the compound of formula (I) is not

@] O 0 .
,\\S/’O \\S//\N/ﬁs\
HN H
Cl:©:Cl
H
e Cl ’

or
O )
SN N X
H H H I
N ~g N~

when Q is Q-28 or Q-29 and t is 0, then the compound of formula (I) is not
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Rus O—N

|
N N
N\ \‘ = O H
C Ot o, ™ o con
\/S\/CH:; 0 o’/ \\O ;
le} o/ \O

Ry = hydrogen, hydroxyalky!, alkoxy;alkyioxy, hydroxy

when Q is Q-28 or Q-29 and Y is an ether linkage, then the compound of formula

(D is not

Ph -9 AP

or

when Q is Q-28 or Q-29 and Y is -CONH-, then the compound of formula (I) is

not

o QO

\/
N== N/S
/ H H
o/ " Me
P © '
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when Q is Q-32, then

(R,—X};—A—(ﬁ)p—LAQJI)?D E—Y:

[ S S|

is not biphenyl, benzoxazolylphenyl, pyridylphenyl or bipyridyl;
when Q is Q-32, Y is -CONH-, q is 0, m is 0, and

(8]

of formula (I) is -CONH-, then A is not phenyl;
when Q is Q-32, qis 0, m is 0, and

o)
- N H
O i
6 A Y RgO

AL P
1N

Rs4 = benzoyl, phenylalkylaminocarbonyl,
substituted phenylaminocarbonyl H, Br

R47 = alkyl, substituted phenyl, thienyl, phenacetyl
naphthyl

R4z = H, alkyl, Br, substituted phenyl, benzoyl,
phenylsulfonyl

Ry = H, alkyl, phenyl

Rso = substituted phenyl

179

Rss=Cl, Br, SPh, benzoyl, phenylsulfonyl
Rs; = H, phenylsulfonyl, phenyl, benzyl -
Rg=Et, i-Pr

Rs3 = substituted phenyl, substituted benzyl
X1 =0, N-Ph, N-alkyl, N-carbamoyl
Z,=N(R50), 0
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when Q is Q-32, D is thiazolyl, q is 0, tis 0, pis 0, nis 0, and m is 0, then A is
not phenyl or 2-pyridone;
S when Q is Q-32, D is oxazolyl.or isoxazolyl, qis 0, tis 0, p is 0, nis 0, and m is
0, then A is not phenyl;
when Q is Q-32, D is pyrimidyl q is 0, tis 0, pis 0, nis 0, and m is 0, then A is

not phenyl;
when Q is Q-32 and Y is an ether linkage, then
10
-~ (H H
R—X A—<N>—~L—<N>~—D —E
( : }1; p p
15 of formula (I) is not biphenyl or phenyloxazolyl;
when Q is Q-32 and Y is -CH=CH-, then
H H
<R1—X>—A» N—L—N—D—E
m p p
20

of formula (I) is not phenylaminophenyl;

when Q is Q-32, then the compound of formula (I) is not
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o : /Ese
Alkylo— 1] H TN
Alkylo” NM
HH ) ' Rer »
b=0-1
X1=0,8
5 R56 = H, CF3, Cl, imidazolyl, amino, morpholino, phenylthio,

cycloalkyl, benzyl, pheny!, phenoxy, thienyl, substituted alkyl,
pyridylthio, pyrimidyl, benzylamino, N-benimidazolyl,

phenylsulfonyl, substituted benzoyl, phenylalkenoyt, furanoyl,
thienoyl, pyridinoyl,

PCT/US2003/041449

o] R .

I o2y =N
Ren0~ H o .
Rge© N -

HH I d Ret  »

ﬁ Rs2 o

\
ResO— H | N
RgoQ N / ,
A .
HH . Ie) . R61 .

0 o—N
pyridylcarbonylamino, ureido,N- thiourea, substituted alkanoylamino, RgoO— A H A\
Vs ~
d
HH o Res

R57 = substituted phenyl, substituted biphenyl

o)
ResO=p N
Res0” w@-//s\\ , Or

10 HH o0 Rsg

R58 = substituted alkylaminocarbonyl, phenylaminocarbonyl
R59=H,Cl

15

181

RgoO

0] Rez
I =N
RecO—P, <:> o)
o] x> d
; an
HH d Rer

d=0-2

R60 =H, alkyl

R61 = substituted phenyl, thienyl, Br
R62=H, alkyl, phenyl

R63 = substituted phenyl
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when Q is Q-35 as shown

R

g

Q-SS (para)

PCT/US2003/041449

o}
)‘}ZRm
(ef h

- Q-35 (meta) ;

wherein G is selected from the group consisting of -O-, -S-, -NR -, and -

CH,-

,kisOor1,anduis 1, 2, 3, or 4, then

(el B e

1s selected from the group consisting of

Rz
o
‘“/\N)\ A, Atoiram
NN
R77—W
N
\rlu)\u)]\ [U-Relm

N

Ry,
;/ G1 0 R Gy —G1
NW)\HJ\ L A(X)-RqJm 7/— 1 /

X

W7 w j\
Ny
/Rl\7 \\\ \( \/v\\ A-[(X))-R4]m
W7 w o ’

a
X
\,/Kﬁk/\-uxx-mlm ,
SAXRylm
U(
R7

w* o

VLB
N~ AX)RAm

SA[(X))-Rq]m
Y *J

SALX)-RqIm

=

lla
N
[}{ AX)Rym 7 H SAX)Rm |
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Ry

§r
==

"W

N

N7 SALO-RiIm

R

<

B

N A

A{(X)j-Rqlm

Ry
J\W

w

G
I AX)RyIm

AX)-RqIm

L,

BN

N AX)Rm

Ry,

VY

N
7 A{(X)-Rylm

Ry
J\W

S/'K
I ALX)FRm

w A-[(X)j-R4]m

=3

r-(/)

W ,and
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W

)\

ff A[(X)j-Rq]m

3

Ry

g

Va

z

A-(X)j-R4]m

*

>z

-3

w

S/'k
I A00-Rm

o N w ATX)iRIm

‘\
W AR

>

H 7

=
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except that the compound of formula (I) is not

CO2R7¢ Me X COZH
Me (CHz)ﬂC02R75
O meta, para ?

7~ Wa
Wy D~N R71=H, M 28.1 R73=-OCH2CO2H R¢ R75=H, Et
=W H _ ¢ R72=ﬂ"aZ°1}'1: isoxazolyl R74 = oxazolyl, imidazolyl R76 =H, NH2, NO2
W4=N,CH imidazolyl, fury! 28.2 R73=CO2Me n=0-1
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CF;
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X CH.
3=0o0rCH, E R78 = H, alkyl /U\©\ ©/
_/_@ J—(/t\> COMe
; =
- Reg
N N
WA oMe N
< Res o] =,
HoN ~( \="cost N N \ Ro~ 2w,
@S,NH Res H H « LN o CO-Regr
%0 meta, para CoMe > ws N
R67 =0OH, NH,
R68 = CFs, Me
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2. The compound of claim 1, wherein R, is selected from the group

consisting of 6-5 fused heteroaryls, 6-5 fused heterocyclyis, 5-6 fused heteroaryls, and 5-6

fused heterocyclyls.
3. The compound of claim 2, where R, is s¢lected from the group consisting
of 4
Gt QoS G
kN//kRz " ) Y © T 0PN o ““Rq
Rg Rz H
. . l/z%
N NV VR Rs "Lz" N’JJ' Rs
y [VIVL N]=§ ﬁ - : )
NS _N N~
Oguko , H o, \R(z » §|/2 4 \([)]/ R4 N

each R, is individually selected from the group consisting of -H, alkyls, aminos,
alkylaminos, arylaminos, cycloalkylaminos, heterocyclylaminos,
halogens, alkoxys, and hydroxys;

each R, is individually selected from the group consisting of -H, alkyls,
alkylaminos, arylaminos, cycloalkylaminos, heterocyclylaminos, alkoxys,
hydroxys, cyanos, halogens, perfluoroalkyls, alkylsulfinyls,
alkylsulfonyls, R,NHSO,-, and -NHSO,R,; and

V is selected from the group consisting of O and H,,.
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4. Thecompoundofclaim 1, wherein A is selected from the group consisting
of phenyl, naphthyl, pyridyl, pyrimidyl, thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl,
imidazolyl, indolyl, indazolyl, benzimidazolyl, benzotriazolyl, isoquinoly1, quinolyl,

benzothiazolyl, benzofuranyl, benzothienyl, pyrazolylpyrimidinyl, imidazopyrimidinyl,

5 purinyl, and
[WaVaVyl
Wy A
W1 ~ W1
Wy, Ao J
Wy wy
10 where each W, isindividually selected from the group consisting of -CH- and -N-.
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5. A'method of modulating the activation state of p38 «-kinase comprising the step

of contacting said kinase with a molecule having the formula
H H
R —(X)—}A%N)—QLHN)—D —(EHY}—
( ! j/m p ' ‘n P RECR Q D

wherein:

R'is selected from the group consisting of aryls and heteroaryls;

each X and Y is individually selected from the group consisting of -O-, -S-, -NR-,
-NR(SO,-, -NR(CO-, alkynyls, alkenyls, alk}.llenes, -O(CH,),-, and -NR(CH,),-,
where each h is individually selected from the group consisﬁng of1,2,3,0r4,
and where for each of alkylenes, -O(CH,),-, and -NR,(CH,),-, one of the
methylene groups present therein may be optionally double-bonded to a sjde—
chain oxo group except that where -O(CH,),- the introduction of the side-chain
oxo group does not form an ester moiety;

A is selgcted from the group consisting of aromatic, monocycloheterocyclic, and

‘ bicycloheterocyclic rings;

D is phenyl or a five- or six-membered heterocyclic ring selected from the group
consisting of pyrazolyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, furyl, pyridyl,
and pyrimidyl; ,

E is selected from the group consisting of phenyl, pyﬁdinyl, and pyrimidinyl;

L is selected from the group consisting of -C(O)- and -S(O),-;

jisOorl;

mis 0 orl;

nisQorl;

pisOorl;

qisOorl;

tis0 6r 1;

Q is selected from the group consisting of
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v R
- R ;e se N On—N. o Ol
0. N, S N 0, N j/ Y \S// \T/ .
(o] =
Y >:0 Y >=o Y >=o /=0 L

N
N N~y
N -~ M~y
s " G S N N
1 Y QR Q-4 . R,
Q- Q-2 Q3™ Q6
o} o] 0 0 o 9 O
o N’R' R, Ry o] \ / /u\ \\S/ o
Ry R4 R, N/S\ /R, \Z N/ \N/ 4
o /NR., NR, z N r]q N 2
N N Ty - B
~ PLIN y \< o ‘ .
g R g ;
5 ’ o0 ° (o]

Q12
R 0
jog
J
LLL’ ORs i
Q-18
0 0 H 2R
isjs/foN,RA " Nfs//\Zer Oﬁ‘\*o ° \/7\\/ F TNO/?S\\:
e ST (K
l\) W'LJW 1 i | o | (o~ | (P
)~ ul{ Z \) S g , T
It . P,
Q2 Q25 Q-26 Q27 Q-28 Q29
COZR, SO;Rs
o 0\/: pi
X Rl N™ "
ORg no
VI'H// ) %{/ , L’LI’/L-/ , %1'1// "L{/ ,and’ //
Q-30 3! Q-32 - Q-34 Q35

188



10

15

20

25

30

WO 2004/060306 PCT/US2003/041449

each R, group is individually selected from the group consisting of -H, alkyls,
aminoalkyls, alkoxyalkyls, aryls, aralkyls, heterocyclyls, and heterocyclylalkyls
except when the R, substituent places a heteroatom on an alpha-carbon directly
attached to a ring nitrogen on Q; '

when two R, groups are bonded with the same atom, the two R, groups optionally form
an alicyclic or heterocyclic 4-7 membered ring;

each Ry is individually selected from the group consisting of -H, alkyls, aryls,
heterocyclyls, alkylaminos, arylaminos, cycloalkylaminos, heterocyclylaminos,
hydroxys, alkoxys, aryloxys, alkylthios, arylthios, cyanos, | halogens,
perfluoroalkyls, alkylcarbonyls, and nitros; A

each Ry is individually selected from the group consisting of -H, alkyls, allyls, and -
trimethylsilylethyl; |

each Rg is individually selected from the group consisting of alkyls, aralkyls,

~ heterocyclyls, and heterocyclylalkyls; }

each R, group is individually selected from the group consisting of -H, -F, and alkyls,
wherein when two R, groups are geminal alkyl groups, said geminal alkyl groups
may be cyclized to form a 3-6 membered ring; and

each Z is individually selected from the group consisting of -O- and -N(R,)-; and

each ring of formula (II) optionally includes one or more of R, where R, is a
noninterfering substituent individually selected from the group consisting of -H,
alkyls, aryls, heterocyclyls, alkylaminos, arylaminos, cycloalkylaminos,
heterocyclylaminos, hydroxys, alkoxys, aryloxys, alkylthios, arthylthios, cyanos,
halogens, nitrilos, nitros, alkylsulfinyls, alkylsulfonyls, aminosulfonyls, and
perfluoroalkyls, |

and thereby causing modulation of said activation state.

6. The method of claim 5, said contacting step occurring at the region of a switch

conirol pocket of said kinase.

7. The method of claim 6, said switch control pocket of said kinase comprising an

‘amino acid residue sequence operable for binding to said Formula (II) molecule.
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8. The method of claim 6, said switch control pocket selected from the group

consisting of simple, composite and combined switch control pockets.

9. The method of claim 8, said region being selected from the group consisting of
the a-C helix, the o-D helix, the catalytic loop, the switch control ligand sequence, and the C-
lobe residues and combinations thereof.

10.  The method of claim 9, said -C helix including SEQ ID NO. 2.

11.  The method of claim 9, said catalytic loop including SEQ ID NO. 3.

12.  The method of claim 9, said switch control ligand sequence being selected from

the group consisting of SEQ ID NO. 4, SEQ ID NO. 5, and combinations thereof.
13.  The method of claim 9, said C-lobe residues including SEQ ID NO. 6.

14.  The method of claim 5, said kinase selected from the group consisting of the

consensus wild type sequence and disease polymorphs thereof.

15.  The method of claim 5, said activation state being selected from the group

consisting of the upregulated and downregulated states.

16.  Themethod of claim 5, said molecule being an antagonist of the on switch control

pocket for said kinase.

17.  The method of claim 5, said molecule being an agonist of the off switch control

pocket for said kinase.
18.  The method of claim 5, said method including the step of administering said

molecule to an individual undergoing treatment for a condition selected from the group

consisting of human inflammation, rheumatoid arthritis, rheumatoid spondylitis, ostero-arthritis,
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asthma, gouty arthritis, sepsis, septic shock, endotoxic shock, Gram-negative sépsis, toxic shock
syndrome, adult respiratory distress syndrome, stroke, reperfusion injury, neural trauma, neural
ischemia, psoriasis, resteﬁosis, chronic pulmonary inflammatory disease, bone resorptive
diseases, graft-versus—host reaction, Chron’s disease, ulcerative colitis, inﬂamrnatory bowel

disease, pyresis, and combinations thereof.

19.  The method of claim 18, said molecule being administered by a method selected

from the group consisting of oral, parenteral, inhalation, and subcutaneous.

20.  The method of claim 5, said molecule having the structure of the compound of

claim 1.
21.  Anadductcomprising amolecule binding with a kinase, said molecule having the
formula
O Lotk
<R1——<X>§HTA—<N L AN—D—E{Y—Q am
wherein:

R! is selected from the group consisting of aryls and heteroaryls;

each X and Y is individually selected from the group consisting of -O-, -S-, -NR-,
-NRSO,-, -NRCO-, alkynyls, alkenyls, alkylenes, -O(CH,),-, and -NR((CH,),;-,
where each h is individually selected from the group cdnsisting of 1,2, 3, or4,
and where for each of alkylenes, -O(CH,),-, and -NR,(CH,),-, one of the
methylene groups present therein may be optionally double-bonded to a side-
chain oxo group except that where -O(CH,),- the introduction of the side-chain
oxo group does not form an ester moiety;

A is selected from the group consisting of aromatic, monocycloheterocyclic, and
bicycloheterocyclic rings;

D is phenyl or a five- or six-membered heterocyclic ring selected from the group

191



10

WO 2004/060306 PCT/US2003/041449

consisting of pyrazolyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl, furyl, pyridyl,
and pyrimidyl; '

E is selected from the group consisting of phenyl, pyridinyl, and pyrimidinyl;

L is selected from the group consisting of -C(O)- and -S(O),-;

jisOorl;

mis 0 or 1;

nisOorl;

pisOorl;

qisQorl;

tisOorl;
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Q is selected from the group consisting of

R, o \\/o Af! o \\/
Ry S R, S\ Ry
]v\k R %NRA RA\Z {:ll/ \T/ \Z/lku/ lil/
R

COZR,, o O §ost
SONR),  Ro éR\GORE R, N Gﬁ\(r)( S,
@ NN Oy s
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\ILL‘ , >
Q31 e ’ " Q-34 s Q-35
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each R, group is individually selected from the group éonsis_ting of -H, alkyls,
aminoalkyls, alkoxyalkyls, aryls, aralkyls, heterocyclyls, and heterocyclylalkyls
except when the R, substituent places a heteroatom on an alpha-carbon directly

attached to a ring nitrogen on Q;

when two R, groups are bonded with the same atom, the two R, groups optionally form
an alicyclic or heterocj/clic 4-7 membered ring;

each Ry is individually selected from the group consisting of -H, alkyls, aryls,
heterocyclyls, alkylaminos, arylaminos, cycloalkylaminos, heterocyclylaminos,
hydroxys, alkoxys, | aryloxys, alkylthios, arylthios, cyanos, halogens,
perfluoroalkyls, alkylcarbonyls, and nitros; 7

each Ry is individually selected from the group consisting of -H, alkyls, allyls, and -
trimethylsilylethyl;

each R; is individually selected from the group conmsisting of alkyls, aralkyls,
heterocyclyls, and heterocyclylalkyls;

each R, group is individually selected from the group consisting of -H, -F, and alkyls,
wherein when two R, groups are geminal alkyl groups, said geminal alkyl groups
may be cyclized to form a 3-6 membered ring;

each Z is individually selected from the group consisting of -O- and -N(R,)-; and

each ring of formula (III) optionally includes one or more of R,, where R, is a
noninterfering substituent individually selected from the group consisting of -H,
alkyls, aryls, heterocyclyls, alkylaminos, arylaminos, cycloalkylaminos,
heterocyclylaminos, hydroxys, alkoxys, aryloxys, alkylthios, arthylthios, cyanos,
halogens, nitrilos, nitros, alkylsulfinyls, alkylsulfonyls, aminosulfonyls, and

perfluoroalkyls.

22.  The adduct of claim 21, said molecule binding at the region of a switch control

pocket of said kinase. -

23.  The adduct of claim 22, said switch control pocket of said kinase comprising an

amino acid residue sequence operable for binding to said Formula (I11) molecule.
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24,  The adduct of claim 22, said switch control pocket selected from the group

consisting of simple, composite and combined switch control pockets.

25.  The adduct of claim 24, said region being selected from the group consisting of
5 the a-C helix, the a-D helix, the catalytic loop, the switch control 1i gand sequence, and the C-

terminal residues and combinations thereof.
26.  The adduct of claim 25, said «-C helix including SEQ ID NO. 2.
10 27.  The adduct of claim 25, said catalytic loop including SEQ ID NO. 3.

28.  The adduct of claim 25, said switch control ligand sequence being selected from

the group consisting of SEQ ID NO. 5, SEQ ID NO. 6, and combinations thereof.

15 29. The adduct of claim 25, said C-lobe residues including W197, M198, H199,
Y200.

.30.  The adduct of claim 21, said kinase selected from the group consisting of the
consensus wild type sequence and disease polymorphs thereof.

20

31.  The adduct of claim 21 said molecule having the structure of the compound of

-~ claim 1.
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