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Serial Nunmber 09/548,929, filed on April 13, 2000,
which clainms priority from provisional US.
Application Serial No. 60/129,510, filed on April 15,

1999, the entire contentyCHIOMWROTEEN ncor por at ed
herein by reference. 10 Field of the Invention The

present inventi oTYROSINE KINASE ENEHBITORS and
salts thereof, to nmethods of using such conpounds in
treating protein tyrosine kinase- associated disorders
such a ic and o colo i c.disorders, and
15 phar PSR At GRS OF R AR At AgP B fon of U.S.

A‘g@%ﬂ-??(n Bafikg E\ﬂﬂﬂﬁeg’bgldl% 929/%&% %ﬂi §B8N2000, which

i ne ki nases (PTKS) are énzymes wh
ccnlahﬁé ip@iority f?bnnﬁfﬁﬁvaﬁoﬂalsUlﬁtApplmatm‘mSBhal Wa66/129,510,
tyrosi ne resi dues in _peptides and 20 proteins. These
erfilpen Apsilddy 18P8nhn entire eaptepbyel whidnas ingerporated
nal i cluding cell proliferation and cel

dl‘ng%ﬁgﬁgflgﬂcePTKs conprise, inter alia, receptor
tyrosi ne kinases (RPTKs), including nenbers of the
epi dermal growth factor kinase famly (e.g., HERL and
HER2), platelet derivédeht ofttheflanteaitioRDGF), and
ki nases that play a 25 role in angi ogenesis (Tie-2 and
KDR) ; aRde preseaddnyeniion geletesbeprdic compayidseand salts thereof,

ki nase nbers_of, th Src .

(PR Tine Byt Tpipbutie it fyihng Proe bt kinase-

Bois%ﬂma‘ilﬁ(ﬁdlsoﬁzeﬂs%ch%s%mn@ﬁﬂ@gw Gnd orfdfhoiS NHURHEN, and to
e src famly of tyrosine protein Kinases in

h ephen tauticl gomipokitinsdontamitig shASEBmbounds.

3403-3409 (1992); Ulrich, 30 A and Schl essinger, J.,

"Si gnal transduction by receptors with tyrosine -1 WO

2004/ 085388 PCT/ US2004/ 08823 flﬁlneise act|V| ty", CeII

61, 203-212 (1990)] a us
protei Kcnasased RPOStise §%@&a ng
si gnal %‘*:’g’ﬁ%*eﬁm%“ rmunol . @@%7 253} (1995) conJ“Ctlon

with ATP as a substrate, phosphorylate tyrosine res1dues in peptides and
proteins. These enzymes are key elements in the regulation of cell
signaling including cell proliferation and cell differentiation. PTKs
comprise, inter alia, receptor tyrosine kinases (RPTKs), including
members of the epidermal growth factor kinase family (e.g., HER1 and
HER2), platelet derived growth factor (PDGF), and kinases that play a
role in angiogenesis (Tie-2 and KDR); and, in addition, non-receptor
tyrosine kinases, including members of the Syk, JAK and Src (e.g. Sre,
Fyn, Lyn, Lck and Blk) families (see Bolen, J.B., Rowley, R.B., Spana, C.,
and Tsygankov, A.Y., “The src family of tyrosine protein kinases in
hemopoietic signal transduction”, FASEB J., 6, 3403-3409 (1992); Ullrich,
A. and Schlessinger, J., “Signal transduction by receptors with tyrosine
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Enhanced activity of PTKs has been inplicated in a
variety of 5 malignant and nonmalignant proliferative

wale@eassss | n addition, PTKs play a central reCBUB004/008827
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the regul ation of cells of the inmmune system PTK

e e Ceta o P2 YRS AR By g3, EE vRRLS
g‘gbﬂeﬁ’ﬁ 11%’ kA L6 tih terh MPpbktit @tckina &@r@dlh%”nSem

eptor”or non-receptor PTK; such as Lck eto

t Hevrhonel. 0py24026440995TK cl asses, by inhibition of
nmore than one PTK by an _inhi bitor

A F f. .
parti clinhancedeacsivty of B@Ksmscbﬁ%uﬁaﬁggteﬁﬁnﬁ ¥aripty of
St g G A OPFARRIH BLLOG Y, RIGLERPTKS

Ive an

i ?&ffé%n&ag nald ﬁgt}?é‘PegQﬁhhoﬁ%‘flcmé bPthe Ifinidice @ﬁ&@ﬂp ePTK

activity, the Tcell receptor (TCR) zeta chain
i $SnhiMitorheapithiugliatmedt ahbiddreatietyasfeoritalygi® and ingnunologic

activated, and Ca2+ nobilizatio ess tial, for T el.l
adﬂ$q1‘dt31‘5tan vele dispsderscmay hesapelgrale: '}W selRetiys fl%hféﬁﬁlon of a

r gg%ﬁall% Fgc,gep%e,:re Pf‘ B%Q%%lé%%ﬂgr 35’7'@)(,( %%%P ?é’ ﬂqk opﬁﬁé 95 @}ﬁ}f homology
&QgSe @‘K%lasé’é’é‘ BoehhibittoR ¢ mofddilan en@PTIalw Meirgsibitor.

guential ‘interactions - of the TCR with two
d| sti ngt PAK of)paﬂmuiar vniesestas Jxkkvhadeis'fousdiiark e¢lls where
2 11 11 1 A,
J gﬁw%ﬁ]:@ 1%391%@5% ryl %Sggl?gy?-grot@hlg ﬁﬁbstﬁa%esan% 1s required for

Vi
byrgagémmgm%& 3§70F S 46 L BB flabsence

TRRR LRI B kh8 aNcdlB8EGRpS6T (TTR) #6¥A chailYBOndt phddphorylated,
2499 2508 ??995)) I nhi bitors of Lck are thus useful

i the fkénsseZAReT inhofl acievateﬂiiané@aaf awhiligafier essentigd for T
as chronic, di iease w th an or t.ant

c&ﬁBcﬂ‘FéWta i Ceuy B E bR e an, B Ry, signal
dﬁic%lo%nl% %}Lﬂ:{Byﬁcyt \e%]eln essgﬁ&e @ézﬁ%s%%svéw @994);

s ar e rdl e/

e&mhﬁnacm elivia SBIA@D’(faﬁ@@@I No®.GapGheel Ay(éd-afnylpWelss A,
hyper sensi t i Vi ty (DTH) reactions. -2 WD 2004/ 085388
P@eqmﬂ@all osssrtionsfitheT'GR with thedigtinghcytieplasmic tyrosine

Py R S AT PR G .

3 STREYS BnlX' %&Qge, & RS IPDTROLA, R., aRdRurosaki, T., “Activation
of ZAP-70 kinase activity by phosphorylation of tyrosine 493 is required
for lymphocyte antigen receptor function”, EMBO ., 14, 2499-2508
(1995)). Inhibitors of Lck are thus useful in the treatment of T-cell
mediated disorders such as chronic diseases with an important T cell
component, for example rheumatoid arthritis, multiple sclerosis and
lupus, as well as acute diseases where T cells are known to play an
essential role, for example acute transplant rejection and delayed-type

hypersensitivity (DTH) reactions.



X1 X2 R Z%R4A R3R5 where 10 Qis: (1) a
5-nmenbered heteroaryl ring; (2) a 6-nenbered

whedoagssss/l ring; or (3) an aryl ring; optionedT/yS2004/008827
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substituted with one or nore groups Rl; 15 Z is: (1)
a single bond; (2) -RI5C=CH; or (3) -(CH2)m , where
mis 1 to 2; 20 X1 and X2 are each hydrogen, or

together form =0 or SagmdRy bfthé Ihvierdieden or R6,
where R6 is al kyl, alkenyl, alkynyl, cycl oal kyl
cycl oalRyd pirdeght 1mymitnmi pmwdes cydicora:impm@ k@/ﬂh,e followmg
ar 25 aral kyl , heterocycl o, het er ocyc| pa
Srigla andipa Sherodo SIoRSBbPREe) BeokBgss mhibitors:

unsubstltut ed or substituted with Z1, Z2 and one or
nore (preferably, one or two) groups Z3; (2) -OH or
-OR6; (3) -SHor -SR6; 5 (4) RC(O2H -C(OgR6, or
-0 C(OgR6, where g is Ot (5) %%03H or -S(OQgR

6; (6) halo; (71_){ cyand (tro; X,
z—k

N—R,

Ry

where
Q is:

(1) a 5-membered heteroaryl ring;

(2) a 6-membered heteroaryl ring; or

(3) an aryl ring;

optionally substituted with one or more groups R;
7 is:

(1)  asingle bond,

2) -R,C=CH-;or

3) -(CH,)_-, where m is 1 to 2;

X, and X, are each hydrogen, or together form =O or =S;
R, is:
1) hydrogen or R,
where R, is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl,
aralkyl, heterocyclo, or heterocycloalkyl, each of which



10 (9) -Z4 NR7R8; (10) -Z4 N(R9)' Z5- NRLORL1; (11)
74 N(R 12)-75 -R 6; (12) -P(O(OR6)2; R2 and R3 are

weamh/ossssependently: 15 (1) hydrogen or R6; (BR)T/US2004/008827
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-Z4-1R6; or (3) -Z13-NR7R8; R4 and R5: (1) are each

i ndependent |y hydrogen.of..R6:, 2 .

N( R9) - Z5- NRLORL1; *S(BJ°% E%R%Zl4?i‘é$“k§osr%}t%‘ﬁ%‘ft‘”égétzﬁezrz 204 gue or
the nitrogen atomybee WiteFtrabeYordf & B¥d)agtads Zonmpl ete

a 3- to 8-nmenbered saturated or unsaturated

het er ¢2ycl i cOH g -WR.ch i s unsubstituted or

substituted 25 w ﬂ Z1, Z2 and Z3, which heterocyclic
ring fay opt’ﬁ%ﬁ-ﬂ' have fused to it a benzene ring

itself , unsu i bt > S i i . nd
73, R8,‘P%§,)2}§1‘g?0§zﬁ’ gﬁ?-ﬁ@lﬁﬂlw}l&l@?g%&lﬁ& 2
[ ndeﬂgg;jent | OVHsPIRD)R,; R6; -4 WO 2004/ 085388
PCT/ US2004/ 008827 (2) R7 and R may together be

al kyl é6e, allkdnyl ene or heteroal kyl, conpleting a 3-
to 8-nenbered saturated or unsaturated ring with the
ni tro§éh at dW8 which they are attached, which ring
i's unw)bstitﬁitheod or 5 substituted with Z1, Z2 and Z3;
or (3) any two 6f R9, Rlo and R11 may together be

al kyl ege or -@qum/s! ene conpleting a 3- to 8-nenbered
saturated or unsaturated ring together with the

ni troge® at ol NEY-EhNIh Ritey are attached, which ring

iRiglioé_ilﬂsUbs'&i4'w(&{?3'£5fRe?UbSt ituted wth Z1, Z2 and Z3;
(12) -P(O)(OR,),;
R, and R, are each independently:
(1) hydrogen or R;
(2) -Z,-R,; or
3) -Z,-NR.R,;
R, and R;:
(1) ' are each independently hydrogen or R;
(2) -Z,-NR)-Z-NR,R,;
3) -NR)Z,R,; or
4) together with the nitrogen atom to which they are attached
complete a 3- to 8-membered saturated or unsaturated
heterocyclic ring which is unsubstituted or substituted
with Z,, Z, and Z,, which heterocyclic ring may
optionally have fused to it a benzene ring itself
unsubstituted or substituted with Z,, Z, and Z;
R,R, R, R, R,and R;:
1 are each independently hydrogen or R



(1) cyano; (2) nitro; (3) -NH2; 15 (4) -NHGal kyl;
(5 -OH (6) -NHGCaryl; (7) -NHCOQal kyl; (8)

wo dNi@oE8s/l ; 20 (9) - NHSQRal kyl;  (10) - NHSOOarg1/1S2004/008827
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(11) aryl; (12) heteroaryl; (13) -QGalkyl; or 25 (14)

- Gar yI R14j8 %g(ﬁ)maﬁgsﬁ%&fﬁw ’all?énylgﬁg or

PCT / U52004/ 008827hetekbalkyds eting)a 8l ky B:metnbleradd ¥hturated
(4) arylalkyl; or 5 (5) cycloalkyl; Z1, Z2 and Z3 are

each i ndependent | g1 u(lﬁatmyibed)gmg withzdye mitergenzstoins to which

| kyl | k
§;§/2;| oal )l:yl a?kyfny o %éﬁf}beof y@@ﬁ&aﬁ& énypgrRgfituted or
aryl, aral kyl, sact)dte F]Ez%lz)z?édg/kar I

het erocycl o, or h erocyc | group (1)
whi ch B% it sghy teelsfR,} RIIOQﬁldJRnQﬁﬁbe &g befalk hﬁle or
same or different groups (i); (rii) a group (i) or
alkenylene completmg a 3- to 8-membered saturated
or unsaturated ring together with the nitrogen atoms

to which they are attached, which ring is

unsubstituted or substituted with Z,, Z, and Z;
R,is
(1) cyano;
(2) nitro;
(3) -NH,;
(4)  -NHOalkyl;
(5) -OH;
(6) -NHOaryl;
(7 -NHCOOalkyl;
(8) -NHCOOaryl;
9 -NHSO,alkyl;
(10) -NHSO,aryl;
(11)  aryl;
(12) heteroaryl,;
(13) -Oalkyl; or
(14) -Oaryl;
R,is
1) -NO,;
(2) -COOalkyl; or
(3) -COOQOaryl;
R, is



(ii) which is substituted by one or nore of the
followng groups (2) to (16) of the definition of Z1,

WQ@200a085388; 15 (2) -OH or -OZ6; (3) -SH or - SEGI/USZEP4/008827
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-QgH -C0gZz6, or -OC(0Ogz6; (5) -SMBH,

-S(C» ?? or jgé(%ggN(ZQ)ZG (6) halo; 20 (7) cyano;
(8) ni % ANz 778; (10) -Z4 N(Z29)-275 NZ7Z8;
(11) (g)N(ZI £5-76; 25 (12) -Z4 N(Z10)-2Z5 H, (13)
oxo; (14) - CEIO) Z6; (15) any two of Z1, Z2, and Z3
may td@ktheramﬂ al kyl ene or al kenyl ene conpleting a
3- to 8-nenbered_saturated -6 WO 2004/085388

PCT/ Uééb04/ oag8atkylo?r unsat urated ring together with

the at they are attached; or (16) any two
of Zl(ggg dﬁ@‘f@ﬂﬂﬁy t oget her be -C}(C}Q)r O where

r Zszlahﬁﬁare%%ﬁh%hﬂl@ﬁeﬁdé}rﬂﬁo 8- menbered saturated
or "5%unsat’urated ring together with the atons to

whi ch (Lhey ahpdmiseadrel], whege Z@ds @ aHI;é alkenyl, alkynyl,
212 10 (5 - sy eycloaliit i ordsadfonyl, 12
(5) -Z2110 Z12-1 () os1kddyIRIEH2 avyl, aralkyl, alkylaryl,
cycloalkylaryl, heterocyclo, or heterocycloalkyl; (ii) a
group (i) which is itself substituted by one or more of
the same or different groups (i); or (iii) a group (i) or
(i1) which is substituted by one or more of the following
groups (2) to (16) of the definition of Z,, Z, and Z;
(2) -OH or -OZ,;
3) -SH or -SZ,;
4) -C(0) H, -C(0) Z,, or -O-C(0) Z;
(5) -SO,H, -S(0) Z; or S(0) N(Z,)Z;

(6) halo;
)] cyano;
(8) nitro;

9 -Z,-NZ7.Z;

(10)  -Z-N(Z)-Z+NZ,7Z;

11y  -Z-N(Z,)-Z-Z;

(12)  -Z-N(Z,)-Z.-H;

(13) 0XO0;

(14)  -O-C(O)-Z;

(15)  any two of Z,, Z,, and Z, may together be alkylene or

alkenylene completing a 3- to 8-membered saturated



(7) -Z211-0C(O-27212 ; or 15 (8) -Z11-C(O-0O Zz12-;
Z7, Z8, Z9 and Z10: (1) are each independently

whwnogesss or Z6; (2) Z7 and Z8, or Z6 and Z10, PEEYS2004/008827
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toget her be al kyl ene or al kenyl ene, conpleting a 3-

to 8-menbered satyy ﬁhggt?%%ﬁ hr%nﬁ%l{?'ﬂﬁét &,ﬁ}{ afoms to which

together with the atons ey area ac

which ring is unst[lb@jaf-élb_&dchéd%ibstltut ed wwth 71, Z2
and Z3; or (3) Z7 or Z8, together with Z9, may be
al kyl €d3) or  ahkémpl e, Zg@m%l %4 1ay tagathardt)e&(}ré@ﬁ@)q-éh where

17 ogen. at ot oF Aiiei EREPIEHRS & Fereenerahpa satigated or
s unsubstituted y Eﬁ%ﬁédh&?ﬁ&ﬁ&@h%%ﬁu%wmm

Z11 and Z12 are eac epen a sin

bond; 30 (2) al kyt are dttWéhedi04/ 085388

PCT/ US2004/ 008827 3) al kenyl ene; or (4) al kynyl ene;
and, ard 7, iage eequnad@amgle@ﬂmnd 5 (2) -2Z11S(0 Qz12-;

(12) o %ﬁzq O%é}ng oppn §421_22;1110C( ?)7) Zl% - 85)(:( b)z- 7
12- F\g% ZIZIJICS@LI)%IZZ 1a R14)( gg -C(NR13)-; (10)

(3) -Z,,-C(O)-Z,-;

(4) -Z4,;-C(8)-Z,,-;

(5) -Z,,-O-Z,,-;

(6) -Z,,-S-Z.,,~;

(7 -2,,-0-C(0)-Z,,-; o

(8) -Z,,-C(0)-0-Z ,-;

2,72, 2,and Z

(1) are each independently hydrogen or Z;

(2) Z, and Z,, or Z, and Z,, may together be alkylene or
alkenylene, completing a 3- to 8-membered saturated
or unsaturated ring together with the atoms to which
they are attached, which ring is unsubstituted or
substituted with Z,, Z, and Z; or

(3) Z, or Zg, together with Z,, may be alkylene or alkenylene
completing a 3- to 8-membered saturated or
unsaturated ring together with the nitrogen atoms to
which they are attached, which ring is unsubstituted
or substituted with Z,, Z, and Z;

Z,, and Z , are each independently: |

(1) a single bond,

(2) alkylene;



15 Conpounds wthin formula I include conpounds of the
followwng formula Il and salts thereof. RR AR n R4

WOB0B08$388R5 x3 | | 20 where nislor2 A is sebP@DUSIIN4/008827

. havi ng
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fromcarbon and nitrogen; B is selected from nitrogen
oxyge nd sulfury; X3.is oxygen or sul fur; and 25 Ri1,
RZ?/gng,3§R4 a%{%k l%r%eé %3s des%:/?i bed above. -8 WO
2004/ 0@%388 P4 {08827 Detail ed Description of
the I nvention The followi ng are definitions of terns
usBdis:n this specification. The initial definition

r termherein applies to that

provideg for a.groyp

group @ terfsingls t the present specification,

I ndi viduyal ['y_or rt 5 of another group, unless
otherﬁ? e in&gbgﬁéégﬁWhe terms "al k" or "alkyl" refer

to str@yght qz-@xgmg@qd chain hydrocarbon groups
having 1 to, 12 carbon at ons, preferably 1 to 8 carbon
at ons.(4The exfr-€68)-3p-"1 ower al kyl" refers to al kyl
groups,_of 1t arbon atons. 10 The term "al kenyl "
refer§5$o StT réh 2or branched chai n hydrocarbon
groupseof 2 to &0, preferably 2 to 4, carbon atons
S(62t Ieggtég%é’ doubl e bond. Where an al kenyl
group (73 boanchgaayzhgrogen atom it is preferred
t hat such group not be bonded directly through a
car bor{8hear i 15,-C&O#OUB),¢ bond. 15 The term "al kynyl "
refers &o str E@%} or branched chain hydrocarbon
groups(9 f 21 ﬁypreferably 2 to 4, carbon atons
havinqles | g8etgRNE. §xi pl e bond. Where an al kynyl
group is’ bonded to™a’nitrogen

(11)  -C(CR,),)-.
Compounds within formula I include compounds of the following

formula H and salts thereof*

ITI

where
nis1or2
A is selected from carbon and nitrogen;
B is selected from nitrogen, oxygen and sulfur;
X, is oxygen or suifur; and

R, R,, R, R, and R, are as described above.



atom it is preferred that such group not be bonded
directly through a carbon bearing a triple bond. 20

wabh®40e388 " al kyl ene” refers to a strai ght chai PCHUSIIG€008827
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of 1 to 5 carbon atoms connected by single bonds

(e.qg., (CFIZ)X-HQ% i@ géié 01@!: ;vvhi clj.ggy be

substltuted Wi term
" al kenyhene fihe' srel defhifibhdiod 'Bérrﬁé‘ %b@d@ﬁ'tﬁﬂ?sﬁgmf?ca&fbn
5 carbon atons having one or two | e bonds that is
Cc Oentitid]l dyfinitigh @roﬁﬂeﬂ dioxis grodp rmmteim Isarlein appliesito that

with 1 to 3 | ower aIk roups, Ex | ar al ken e
gresapp oartermhrong egpre@g@ @pgfgﬁﬁauo%{ 1nd1v1du%1llly or as part

CH( C2H5) - CH=CH- .
T%ZWCFE‘?F %Wy?%ﬁ%%‘?ﬂlgefndl% % ai éht C?’]al n
bri dge rfife ferln®s Balke %& bgn{yqvt PéfEr tdatrahstst 6r bfarmh%dm

therein, 1s connected by single bonds, 30 and may be
Sﬂ@&irbt:atﬂrmﬁ gvioulps having 1l tovier caadbloyl aﬁgm:a,l pefelEaklypl &0 § carbon
-9 WD 2004/ 085388 PCT/ US2004/ Q08 27 al kynyl ene roups
aragome= The expygsion:"lgwer a@ﬂ( T %2 ¢al lé)fylcgf oups o 1 to'4 carbon
C@SH C2H5) CH2-. The terns "ar" or "aryl" refer to
T C cyclic groups (for exanple 6 nenbered
MoNOCY e & terkd " ARERG 'SFb Bl tir &gt okbrEBEREd 8Hain h}édrocarbon
tricyclic 5 ring syStens) which contain 6 to 14 car
atgroaps bR Bripl 1), prafeyhblyr D tpd, canb@lrlmi@mﬂlhﬂ\yllng at least one
ht hyl , bi phenyl and_ant hr acene. ferns
ei}mbé@ pd: Where apcallgrrbagqup }Selfcepf qdotoc%ﬁregen atom, it is

hydr car roups  qf

Pk SaBe S Reln dotBe pondt HARCAS Whpud R oFEOR boaring
braogb@;geb}gldand i odine. The term "unsaturated ring"
i ncludes partially unsaturated and aromatic rings.
The 't erfise téren Salkyywl etefershiet raighélordranched chain

"het eroc refer, to fu ur at ed or
oSO e 567 He LBy 2 2 ¥oon atoms having a

ﬁgée: 8;‘%’%8% cycc? | ‘é&gérrgu%%sgk&ﬁ?i gi):(odr#)fsebor}lded ta_a nitrogen

NBYBS!, edliprIeMetithat dutl gtdupabde Qﬁ)nﬂledyﬁi'édtly throtgh a
to 15 nenbered tricyclic ring systems, which have at

| easbombeatisger taplebond.at | east one car bon

a1 O COR et iy e Tt WeiShighl 16 SL0RCH o 5

carbon atoms connected by single bonds (e.g., -(CH9)x- wherein x is 1 to 5),

which may be substituted with 1 to 3 lower alkyl groups.

The term "alkenylene" refers to a straight chain bridge of 2 to 5
carbon atoms having one or two double bonds that is connected by single
bonds and may be substituted with 1 to 3 lower alkyl groups. Exemplary
alkenylene groups are -CH=CH-CH=CH-, -CH2-CH=CH-,
-CH9-CH=CH-CH2-, -C(CH3)2CH=CH- and -CH(C2H5)-CH=CH-.

The term "alkynylene" refers to a straight chain bridge of 2 to 5
carbon atoms that has a triple bond therein, is connected by single bonds,

and may be substituted with 1 to 3 lower alkyl groups. Exemplary
-9-



contai ning a heteroatom may have 1, 2, 3 or 4
het eroatons sel ected from 20 nitrogen atons, oxygen

w@r@amwssassl/ or sul fur atomnms, where the nitrogenPCEO004/008827
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sul fur heteroatons may optionally be oxidized and the

ni troge het er oat o opt4 opall roized.
@ﬁw%efﬂqrbecw 8oy bl Ger Shn e AP B ana

het atomof the ring or ring system

Exenp éﬁ&DéE@@QPEQ het er ocycl i ¢ groups include

pyrrol ighoykem ’Qﬁr " Y'l re ytroi%zlqﬁﬂ%‘bic el e ups (for example

pyrazol inyl, i m azoly

I n§ @@é’rﬁbéﬁbdﬁﬂono@;ﬂ&i@ |1ID|meﬁ1>b®Z'@dl bi‘hyrch orilgoxertdray tricyclic
i soxazol %’ﬂ thi azolyl, thiadiazolyl, thiazolidinyl,
i songi sarz 1g8), whish ¢indain diorkd caIIognyatoms Exemplary aryl groups

tetrah furyl eridinyl,

ot pierida RypivE sapbbfl Brihetg e banitaeBed o i

2- oxopy I ¥ Iv ;

b oY TREEOE e RS PSER o RBngpt et
pyhydiaehitydn grmﬁﬂ dﬂs 2002 cafsoIB8tdas./ US2004/ 008827
tetrahydropyrany phol i nyl, thianorpholinyl,

t hi am)r'Eh@Itelﬁ;lS hglspgﬁnx and, "ham"mmmﬂuwnesmlpu@@; bromine

L oxol ane and tetrahydro-1, 1-di oxot hi enyl,
tr?‘% NP triazinyl, and the Iike. Exenplary bicyclic

het er oorﬁIa I;gnﬂ r“aﬂggt&h%g%# sﬁ%g” @Hahnleﬁ p2 ragngrqiﬁga%aﬂ%h 'and

benzoxazo ben benzot
quazmmdxmdm@s. qui nol i nyI tetra- hydr0| soqui nol i nyl
i soqw nol i nyl, benzim dazolhﬁ benzopyrany

i ndol i zThylterlb%n]zeﬁeH?chle ¢ Frefiesogpiclic @mﬂa@ﬁeﬁwydo refer to fully

ben 81?%1‘6%? rdwga{tﬁgg{; %%?lglgﬁlﬁn O)ég{#&ﬁxyglc G e. Zhetyard)cycloalkyl)

f Uéﬂ{l %r&nghex{ b d‘*}{b)ﬁéroaﬁ'&‘l”ﬁ byl & BloRpki ﬁjrrbxaa}na% iQo 7
furo[ 2, 3-b] pyridinyl) ydr oi $oi ndol yl ,

di llmy}ﬂﬂﬁiﬂred magwddynlit, T saith membered bicyclic, or 10 to 15 membered

3, 4-di hydr o- 4- oxo qUI nazol i nyl ), tetrahydroqui nolinyl
antaﬂctmbc ringsyst %nm 2 %@Wpatdﬁﬁt mh?f@é%ﬂom 1@@6%’6 one

i ncl rb I h |

PR O RE et ine HERE, Al ipd BE RO Sobillc group
15co-ﬂ%§1ﬂ1ﬁ?r£! h&%&'&it‘@;ﬁi Ylay h&v&nsat 9 O@VALQE@t"eké‘atoms selected from
het erocyclic groups. Exenpl ary ’heteroaryl gr oups

i neitrogenpyton, pikygey mdamk ypind/on snlﬂlauzatqm$, \w}aa@oﬂyﬂl nitrogen

I SOX t hi azol yl, thiadi I yl,

I,
f U sufftylﬁ hetgroateRy anay epvpngﬁiy) Hécﬂxﬁ WE eRitrogen
?ﬁlééqglh%g:%ms' mBerdp(%ﬁﬁalw be qﬁﬁfe@ﬁ%éd. : Tflé h%%él%xgrchcaﬁ%up may

be attached at any heteroatom or carbon atom of the ring or ring system.
Exemplary monocyclic heterocyclic groups include pyrrolidinyl,
pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl,
imidazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl,
thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl,
tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, piperazinyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl,
azepinyl, 4-piperidonyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,

-10 -



20 Where gis 1 or 2, "-C(OqgH' denotes -C(O-H or
-C(O-0H "-C(OgR6" or "-C(0OgZ6" denote,

wo e®pegss/ely, -C(O-R6 or -C(O-0R6, or -C(OPIZBUS04/008827

10

15

20

25

30

C(O-Qz6; "-OC(OgR6" or "-OC(O gz6" denote,

B IR R KMC L e a—
S(Quedids, thilmPpASkAY] SBERES Y ¥ Bidkolam®aRE of

-S02-R6, or -SO-Z6 or® -SCS Z6. 25 Conpounds of the

f otetrdlaydronh | -dinxsthienyaseiazélyt norsedingl, whiddhedilee. al so
within the scope of this invention. Reference to_a
conpounbixempi ey bicgelig hateropedlic gropps ineladsiagalylo

i nclude, reference to sahts theteof nless . ot-herw se. ,.

: 2%?1&75)%% _zo%ﬂeg?%%%azg |1,(f5 z.o’dl%ol% eg&gtgnﬁ%}zle Iq}f’muc“:ildlnyl,
depetr@PinyR GlettLhPRFYI 86 HAS1iRyE ks uihBliARH Bénzimidazolyl,

i norgani ¢ ‘and/ or " organi ¢ aci ds and 30 bases.

Zvibénzpyomsyl| imd@iziny], benzofieyl, chirosjongt ecounchtidel)

within the term - 11 WD 2004/085388 ‘ .
parenzspyoam o sewplinyd qapinexelinyl, jadazelst anprelanyridal

%ﬁ%ﬁ?ﬁggﬁ@%ﬁm S Pty SRS LR Bt or
f&o[2 ﬁ-;ﬂl] %&ﬁ&uﬁﬂ}, _Qhﬁyé‘f(ﬁs(ﬁﬂﬁb@rﬂ],n@lwdﬁ‘ﬂ?i&ﬁiaﬁ%plﬁﬂ {s%ich as

such as anmoni um salts. armaceutically

acs,dpdihigteo-diox®-quimazelinyl) ctet philypd wqoghdahylyartd the like.
acceptable) salts are preferred, although other salts
are usebBPMPLy trw&ﬁﬂ terosylaoeraunsinsudsa sarbpaelyl.on

BT TR SR NER A, P 5 BR0 ) o B Pane

exgglie. by reacting a conpound I with an anount of
acid or base, such as an equivalent amount, in a
medi um Fhe beras "baterparyiiicefers beasahatichepercygli¢c graps.

[ di foll d.by | ilization,
Exenpl aLyo MBIy RRIFI TN RPERS THRLPARIBY RO a PEEA e
-t f i i . aci ™ i
iRy, BB R ARGl i RO, Shiddib AL BeR b Groly, furyl,
al i eafle sxadisgolydadvs dirdd ppyiazied, pheingidah s pyridazinyl,

benzenesul f onates, bisul fates, borates, butyrates,
citrtanodd, toampiybrandshe i&ecanphor sul f onat es,

cycl op anepr.opi onat e [.gl uconat L« ”
dodecy OHFaRas T & PrseiQfEo diRetss TimH ossC(0)-OH; “CIO)R,
gl HycQ 2} Q h é - sl f.at } .
el SO} B B, rolbd R ERO) A I -GIENIOR; bPLER0)Z, or
hyQ@pOZQ “de<C(ONRY o 6dD-AXE) Z,” denote, respectively, -0-C(O)-R; or -
2- hydr oget hanesul f onat es fact at es, mal eat es, .

MeQHARD DR, 02602 Zn ap HOHADrQEu | ansh 586Q) RZoor S(0),Z,”

"R el AL A5 R BB, 5K, oP 01280, 7,

Compounds of the formula I may in some cases form salts which are
also within the scope of this invention. Reference to a compound of the
formula I herein is understood to include reference to salts thereof, unless
otherwise indicated. The term "salt(s)", as employed herein, denotes
acidic and/or basic salts formed with inorganic and/or organic acids and

bases. Zwitterions (internal or inner salts) are included within the term

-11 -



3- phenyl pr opi onat es, phosphates, picrates, pivalates,
propi onates, salicylates, succinates, sulfates (such

w@gootthgsses f ormed with sulfuric acid), sulfonap@€FUSBOCHNSS27

10

15

20

25

30

as those nentioned herein), tartrates, thiocyanates,

t oh ul f t . n h i
ST o R i (A AAARE Tor BOS, bl it Fers the R

R sishitftulehbe Boh psReRd S daoRe} dleh MBiLarbdi§hgRsud. Also

car boxyl group) include amoniumsalts, alkali netal
saintcdudedhexein sodiquaternanyl ammandm padtssschuas sdkylammonium

al kal i ne. earth net sal t ch as cal ci,um_and .
meffbdi f?hﬁglauas@}tlg X@cwﬁﬂﬁﬁ%@@m@rb & Rippiologically

ex ' ' a I.n

o SuFepEalIdl AR r SRR R RIS RE BERN S B Rl
PCIddRgR0 4 GQB8E én I pREAYALId) SlepsafhitBSmay be employed during
N- net hyl - D- gl ucam des, t-butyl amines, and” salts with
anprepazatids. Sadts efsthergomprimdy gfstihedonmala fensy be.forthed, for
basi c I trogen-containin oups may be quaterni zed

wi %%?rag&nﬁog dagiings sumReInG e ey dpeynt ef geidnen bgge, such

L0 s, 1, LS S 5 A, o i
di précifitates brdh aiyhqussild mdfim foRbE a3 opRiliARn.

(e.g. decyl, lauryl, nmyristyl and stearyl chlorides,

br oni deBxemglanydiadd sidditieaiskits iheludeexetatey . (sanay those

an phengt hyl brom des). nd ot hers., Prodrugs an .
soﬁ%me Wi 2REC b8t ﬁ%@agqa%ﬁé SHLSOF PR ta}fgwroacetw
10,6 g egh N r QL. ug”

o ) SRR it Rl ascdkiBalcll Mo RiAla Benafies
adfervestsalfoatel Obidubfabes HoratéRdBuEAGSeS; REIFRE, camphorates,
conversion by netabolic or chem cal processes to yield

tlfohatese cy¢lopautanepropionatesy idiglacdnatessol vat e
ds of .fornula | are

a
th f | t ft
RIS R el e it PO 68, el SO RADtaRa s,

pr : tl*ﬂ%?t% L ch LSt due

togqggé)}rr?ﬁgte rﬂ C cg’rs%%lﬁls oﬁé}:t%ﬁ’e sﬂ‘é@%e.%f Bg%fﬂs{o%%bt he

c disphodalooideshry desbrohddés, Hydeblodi degs, @Aaydrosireth anedatfonates

di astereoneric forms, are contenplated within the

sdepi@tes, mpleatesvanthanesulisaptesd 2anaphihel ensissdfonatessf

the co unds. of the Jnvention may, for .exanple, be 20

s dBSERRe T PP foge OB abth e HOgHET rHRES be

o DRy IP OfioB AP oo Plates SRR TR, piVal s, propioRANE
salicylates, succinat(’es, sulfates (such aé those formed with sulfuric acid),

>

sulfonates (such as those mentioned herein), tartrates, thiocyanates,
toluenesulfonates, undecanoates, and the like.

Exemplary basic salts (formed, for example, where the R
substituents comprise an acidic moiety such as a carboxyl group) include
ammonium salts, alkali metal salts such as sodium, lithium, and
potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines)

such as benzathines, dicyclohexylamines, hydrabamines,

~-12 -



centers of the present invention can have the S or R
configuration as defined by the | UPAC 1974

wRemas®3sglat i ons. Throughout the specificati onPCHUSPE008827

5

10

15

20

25

and substituents thereof are 25 chosen to provide

st | P NP fred

o PR R DR aRi e AMRRLANAD ST RLARLAY, PRTRY Witnes, and
Cogales Rdth amihbacidswal as hrgiattle 99bine 4Pt fike. The basic
wherein Qis thiazole and wherein one or -13 WO

200itt QS8 8N RATINgIR0MPS0088 b2 quatemyizad dvith pgentd sych as lower

al | X' X2 , , R4, and R5 are. se|l ected .

f r%Y?&Wi{dﬁél(PM%hngth?eﬁiMﬁgyl’ zq%sblatyi i"ﬁlﬁréf&% gomides and
. ] I .o | q: . y .

i3S ARBLREEPREenl Bl it g

nog el fesl, abaglchialiyHandes (e.g)@e@m,dla 1, 982 B afrn@Qr éﬂea%

or =S and nore refer.abl_(xﬁs or m =0; i's hydrogen;
i schletiges coirdmistes 224l iRdidas) - ZEdkNRIMSdemnGk. 8. hemmyt and

f ly.-Z74, wh in Z4 i i ngl e bond d R6
P Pl DRGRIAS I AR 15 10 unsubsti tuted o
substi tP%@V\%u\@ste{hdzgvl%é?es%gqlhgQﬁyﬁfodﬁs%f;tﬁé ?&g&lﬁgbﬁf are also

one or gr oups rogen;

set@abamhlhtadhafeyh. TheuRenOrprodies'o ak¥m lo§sd hevbinG denotes a
are substituted with Z1, Z2 and one or nore (such as
oneonppound Whielhwrory 3dmingtrtion de acfubjeaspundeigoes Themical

oS LRSI 5B H b it
U NeHaha b, QPa % glalt %ﬂ%y ab1vAke tﬁ%loe §2§ Hattgémﬂl?é Ydipounds of

pressures, ot her reaction I ons may

r efedidula leareqirefdrablsbhiyérgesf ordinary skill in the
art. Al docunments cited are incorporated herein by
r ef er endl stereoheimensrafi thetpresers: ecompoigndemsvch aisshase which

conmer ci. al vai | abl e or readi | repar.ed.b ne,,.of

R ats  Rimsteiear B of B Sbrreienio ghge

ar &maso el bNatk forhRAWMTe el hRidd én SREG bi-fedtd LB Rt er@Smeric

specitically defined in a schene.
forms, are contemplated within the scope of this invention. Individual
stereoisomers of the compounds of the invention may, for example, be
substantially free of other isomers, or may be admixed, for example, as
racemates or with all other, or other selected, stereoisomers. The chiral
centers of the present invention can have the S or R configuration as
defined by the IUPAC 1974 Recommendations.

Throughout the specification, groups and substituents thereof are

chosen to provide stable moieties and compounds.

Preferred Compounds

Preferred compounds of the present invention are compounds of the

formula I, and salts thereof, wherein Q is thiazole and wherein one or

-13-



25 The net hods descri bed herein may be carried out

wth starting materials and/or reagents in solution
w@eooalogBshat i vel y, where appropriate, w th onBCDUSI004/608827

starting materials or reagents bound to a solid

t . T . . pA | gan, A
onaite. o 88 Peditly GIETRZ R, o6 R T e R D0, g peleged from
K. th&iREnhg Mfinifehdon, D. W, Kobylecki, R J., 30

Steele, J., Tetrahedron, 51, 8135-8173 (1995); (3)

Gal | op, ZNs assingBabomd;t, R - 14 WD 2004/ 085388
PCT/ US2Q04/ 008827 . W wer ,

, W, J., Fodor, S. P. A,
Gor don, Rgls gglected fromy hygrogep; ]E?Ir?alalk@gémls@ﬁﬁxyw,
1233- 4) . R .
5 ook ol e ot A motBpBlebably pfrogen:
of Medi Xi aald Xhegetidrfor@ /=0 orkand40drd pF)abl{ Form =0;
Bal kenhohl, F., von dem Bussche-HUnnefel d, 5 Lansky,

A., ZecBels hpirogangewandt e Chenie I nternati onal
Edition.in English, 35 22882 1996): (6)
Bal kenhBhfs Sé?&eﬁl&%(’@e'%‘é &L éﬁei\?él'vé‘ L more prefeyably -Z,-R,

(LBEFAR o 5m R BERE LR R of BirerbdAN #4805
10 1, urdulistitut@Q6) substibuté® w84, 085388 oneliryashO4i8R38RYy, one
Scheme ARL HZN QCOOR* Z (1) for RR ~ H, base/R2L

f 0Pr FRO)gIPURS Z5; H  (2) for R3 # H, (1) saponification
base/ eavi ng group (2) RN R4 RLH R2iii

L =
Q R3 z Rgisdpxdrogen
R, is selected from aryl groups or heteroaryl groups which are

substituted with Z,, Z, and one or more (such as one or two) groups Z,.

15

Methods of Preparation

The compounds of the formula I may be prepared by methods
such as those illustrated in the following Schemes A through E and I
through XI. Solvents, temperatures, pressures, and other reaction

20  conditions may readily be selected by one of ordinary skill in the art. All
documents cited are incorporated herein by reference in their entirety.
Starting materials are commercially available or readily prepared by one
of ordinary skill in the art. Constituents of compounds are as defined
elsewhere in the specification or as specifically defined in a scheme.

25 The methods described herein may be carried out with starting
materials and/or reagents in solution or alternatively, where appropriate,
with one or more starting materials or reagents bound to a solid support
(see (1) Thompson, L. A,, Ellman, J. A., Chemical Reviews, 96, 555-600
(1996); (2) Terrett, N. K., Gardner, M., Gordon, D. W., Kobylecki, R. J.,

30 Steele, J., Tetrahedron, 51, 8135-8173 (1995); (3) Gallop, M. A., Barrett, R.

-14 -



ii R2 and/or R3 # H (1) saponification (2) RSN.R4 Rl

R HO iii QR4 RBZANI laR Xi, X2=0 5 -16
wOD02085386$85388 PCT/ US2004/ 008827 Schenme A i | PUBUSHDE608827

a general nethod for form ng conpound Ia, vvhi chis a

CO®PO fywh I n

OO W10 FRATHL A ATRSast RO Tl R Hrgcina

an@h@ﬁu@ifr?, .gydxz&mmzaﬂylg% t@r@m&yﬁsmoméﬂre&t RO'W , Dower,
R* is a carboxyl prot ecting group such

aI W/IJ olg'oéwwI&IPk)A) Gadlopoe A bgfouym& oﬁJMedmzhab@‘hamzstry, 37,
Lé'l?%—#‘éﬂiﬁ?ﬁr&ﬁ@ ot i van dega e slimnalon,
5 opFEIRRR. PePhe e Bobeul R RO BB 80 A in

| nEﬁglilsHD$@r22883233’p (5998)0(6) Balkbnh6hE & .2 b€ et BY8Ldhe-
i may be subj ected to reductive 10 anination usi ng the

apﬁua;metf@ldeLanabnyAe Zechele Copdngevtndia Chemithel 08, 2436-2487

iR and (TRatle, 38, b CVaRe Mot o ockiaads ki E49BH.

the art, to formla where R2 and/or R3 are other than
hydrogen. Met hods for preparing preferred substituents
on the conmpounds |I 15 are illustrated in the
followng Schenes | to XI. 20 -17 WO 2004/ 085388

PCT/ US2004/ 008827 Schene B
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Rl R RONQ CuX2 or 1.
2. Oxidation

CXNHOCOOR | RS

Reduction '
COOK" X = hal ogen COOR* is iv
WObBRPOHIBOOR* 1. Saponification
V Vi
R3 HRRZ R4 X and R2, R3
RS RBIb 0O R Z = -CH=CH
\CHNH(H] or CF3SG3H TFA Rl R4

H2N Q NaNQR/ H CuXx2
RL RL
N ~4 X L+C 2PCHPS20R4/008827

i Rl1 RL R4 For R2 and/ or
= él HNR2 R-1 wvii O
) For R2, R3 = H

INQAHCR5 ix O

HoN

(1) forRo# H,
base/RL

(2) for Rz = H,
base/RsL
L = leaving group

Ry
Ro
p!
R3 ,—COOR*

ii
Ry and/or Rz # H

(1) saponification

H
i

forRopand Rz =H
(1) saponification

I
H

2\ i
:N o)
Rs Ry

-16 -



5 -18 WD 2004/ 085388 PCT/ US2004/ 008827 Schenme B
illustrates a general nethod for form ng conpound Ib,

woki0st083388 a conpound of fornmula | where Z is -EMHETE2004/008827

10

15

20

and XI and X2 together form=0. As shown in Schenme B,

a 2-hal o- Sgﬁﬁ%{iﬂgu ilYﬁst?begb%geR&%q 3 &8, oVrok ?&%@%ﬂpound Ia,

appropri at stitute am no-conpoundi’s

coppéth {d & colmploudd dfttledbriauky [ whdreiX earfdENtéether form =O.
tert-butyl nitrite in an aprotic solvent such as

acAs shown ineSekerhe Ancentpavad. bnpbene R, wndsBeark hydtogen may
Ch 22 621 (1985)). d i duced
g B T R g S o

t fur. f
ol oAU AYKARYD BALERTA BB 253 BF by gt
SUERowa ih@Ghert diAltérMatRlely PelHPPBT8albd RVith R, 0 Where L is a
di chromate to form al dehydé v. ~ Conpound v card be

r eleaving grmip amlaadx%b(ctgeml i Iﬁtanmquhpheplﬁmeghhﬂelm)pogtions),
acetate to rmcarboxyl ate vi. Conmpound vi can be
sagenal folffavedh fay; ros i wathRyk (i expmle; in eqyimolar

. e (lled.in the,art .t.o, f.orm .
PRS0 B RS S na KR LR B liPrtedRorsrpctive
t Oarh @ 4067 b udm MRS jo%i tegstihe
form =0. Alut ernati %%%qﬁlit%%%@%f %%%rrgé?tnmoafg?% %ﬁ&hpel}hee
RXommpbRB] Hrm afl, thenrbebeafomifred any reaatdd with £0iRe Widunder
Vi i \gi_t,h aﬂﬁgppr opri ately. substituted benzyl am ne
sUeRdidons kpavndeyhege ykillad wethearto torfarampa svleresR, and/or R,

Wﬂlgfbtﬁgfﬂlgﬁ%rﬁrgﬁ%pnol yzed or treated with an acid

such as Tanesul fonic acid and 20
trifluoradgesidds 86 ipdepiiri ity ,

formlb where R2 a?g %3 hgﬁéeﬁﬁ%g@.&%ﬁﬁg@? %?:Omp ounds I
pragpatiuatraped iz the folbavaistg $ehenhes bho Kiie conpounds |

are illustrated in the followi ng Schenmes | to XI. -19

WD 2004/ 085388 PCT/ US2004/ 008827 Schemre CR1L 0 ORL

R60)~ C1 HZN Q -- O or >
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R60 "-k Q COO R* N H COOR*
Saponi fication 1. Ph3P=CHCOOR*
WQ@200D0§338% ecti on Xi
1. saponification
xii RS R15 0 ,
ase,
R RLRS QO R3/ COOR* RI15

RONO/CuX2

NaNOZ/H“‘/Cqu
X = halogen

: COOR*

Ry R
Ph3P=CHCOOR* 1. Saponlfication
Q / 2. \ll\j,
CHO COOR* Rs
¥ vi
R1 R,
R, ForRpand/or Rz °H Ro R
X l and Ry, Rz3=H \ |4
/ N H\ /Rz )\1 / N
NN Rs N
vii, Rs ﬁ Rs
O 3 1 3 ,
Z =-CH=CH,
X, Xo=0
For Rg, R3 =H 1 A2
ArCHoNHz [H] or
viii
CF3SO3H/TFA
| Ry
Ra
> |
AI‘HQC /

-18 -

0 RLRR1 HN I
' NQRa R RL5 COOR* H 4 2.

R2L Z = - C( = \orR3oH For R2 Ic
R3L L = | eaving grouprgiislap%mémBﬂcatlon H N R4 |

Xiii
-20 WO 2004/ 085388 PCT/ US2004/ 008827

: COOR*

Is RGO OOR6 X ORIL 1.
2. 13151-i

R60 H R15
For R2, R3r/8Sidofd08827
"N 3 R5

R2 and/or R3 H

1. Reductlon

2. Oxidation

N



Schene Cillustrates a general nmethod for formng
conpound Ic, which is a conpound of formula | where Z

WO 20049868-CH and X1 and X2 together form =0.PEFUSIVO¥MSS27

10

15

20

in Schenme C, a 2-am no-conpound is can be 5 reacted

ith h ; f . whi ch
can be sapeneR Pl Rkl £ BEANehdd BF Ruthink tifpound b,
r ewdieli i @ choipsusdrarduRdulx [ wKOSTRINEHLCHYaREX, and X,

reacted with an

al tagether franyOp Hosgioovy in SeheinecB; aehalbedonopadidyi can be
depr ot ecti,on of ,.the carbamate, protecting group to i
£ oPTRBATFA bR o HEE AR GDTORS AR SbeH e d o cam@ound ia

I : Lfication of, . .
AL ARl 5 LOLIRY i 000 LR 1 i in
nededic sotoamt Sk Awaeetdkitrlledo ifdrrh Phald compound iv (see . Het.
Al ternativel compound xii nmay be reacted wth R2L

wheherm 22s 1§¥i €198y Gomwppunddh cas heateslyerd (With a reducing

AT R 0 St o e
(i i o e ad

0 5k LB O S BROS SRIR pcno

skpyrtigthiim cliloeochirbntade fo@ pyirl dinvirardicioraael & fofd ARhyde v.
ot her than hydrogen. Methods for preparing preferred -

s ubemipoyadtscambe eadedpuithdn alkydteiphenyfthaphdrylidene)

he fol | ow S . 20 -2 2004/ 085388
PRSI DeS PorEe i oRP R g8 he eppOPRIEd apdshen
s%é%ﬁgg}da r}rle%lg g’lgu?grﬁl?%f%éﬁcgog% nk%gﬁﬁﬂ?ﬁo@e%lz%é :frg Iclgg art to

c dopaunil Cdmbbeand viintdabé refeed withatamdné BIRINEN to form Ib
form=S. The conpounds of the fornula |la obtained in

schbeie AiselyH5E Home X e¥, tagether frrnc el ddpomaitivgly,

tr gzigg%#ﬁu%%sl oq” fgrs']:lnﬁ b b Wite glﬁz and ﬂa are i:ﬁ\@g% oenf"o‘;"med by reacting

S gcoﬁﬁﬂlhﬁl(d"v_'_l_Wlm PSR ate 3 didbitdted 6é1q%ﬁhﬁﬁﬁﬁe§&%eas 4-
methoxybenzyl amine to form compound ix, which can be hydrogenolyzed
or treated with an acid such as trifluoromethanesulfonic acid and
trifluoroacetic acid in the presence of anisole to form Ib where R, and R,
are hydrogen.

Methods for preparing preferred substituents on the compounds I

are illustrated in the following Schemes I to XI.
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10 disulfide (see Bull. Soc. Chien. Belg., 87, 223
(1978)). Methods for preparing preferred substituents

wo@pootthgs3gonpounds | are illustrated in the foPdDUB2094/008827
Schenes | to XlI. -22 WO 2004/ 085388 PCT/ US2004/ 008827
Scheme ERZ RL Rl R2 / N (8 o \ NR3 ZA NO R3
/IRA | Id R le H5 5 Schene trates a general

nmet hod for form ng conmpound le, which is a conpound
of the formula | where X1 and X2 are each hydrogen.
As shown in Schenme E, the conpound of the fornmula Id
obtai ned in henme D may, be converted into the

cor r espopding/ani ne Ie&jk?[]rreduction, dor exanpl eRiby

' Raney nR ci 10 Met hods||for prepali ng
ubgtituents off thewconp I g
i1l ustraged D thefoéﬁgwl gScherﬁﬁg . )
2004/ 085388 PERAS Schene | @f oA
H2 Q0 Q Q_l* ‘RSZCOO?* 1 (1),
Base/ P2X R3 = COOR6 X = haI ogen for R2 = al kyl',
aryl al kyl or cycl oal kyl al kyl KOH (R2) KOH

O 1

1. Saponification /[k 1. PhgP=CHCOOR*
T . > RO T
2. RysLi N Ris 2. Deprotection

R1
Ro 1
HaoN For Rg, Rg=H \ T4
1. saponification
~~ “COOR* —T A N\
Ris z H\rl\J i = e
L Rs Ris o
1.ForRo°H Ic
base, RQL Z= -C( 15)=CH,
2.ForRs° H X1, X2 =0
base, Rzl

L = leaving group

‘ . H\f}] ’R4
Rg R1 R5
!
Rs ~~ “COOR*
Ris

xidi

R and/or Rz ° H
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1RL RQQR-COOHR COON Z Z 2 3 (A peptide bond
synthesis, i.e., contact with R~ NR4 | H ORHi

w@ B)o4wgasshesi s via acid chloride, i.e., (1) thronyk2004/008827
chloride or oxalyl chloride (2) RS*,VRA H iii 1 Rl
R RNQ/RA 3 Z If RSB R3 = COOR6 X1, X2=0 starting
fron2: R2 = al kyl, arylalkyl or cycloalkyl al kyl

starti ngcheetC iRdstratbs a 2én¥¥a1400HIBH38Brming compound Ic,
PCT/ US2004/ 008827 As shown_in Scheme |, car boxy? aPe [
caihieh iacomponndroffocmiube divdreretZioR (CeGibenal X, and X,

R N N N A N T
> 7444 s SO e L 921108
al kyponified laldkitieatet witichoargyhalithihm Aitent to form compound
xi. Compound xi may be reacted with an
alkyl(triphenylphosphorylidene)acetate, followed by deprotection of the
carbamate protecting group to form xii. Alternatively,

10 compound Ic where R, and R, are hydrogen may be formed by
saponification of xii followed by reaction with an amine R,R.NH by
methods known to those skilled in the art. Alternatively, compound xii
may be reacted with R,L where L is a leaving group such as halogen (for
example, in equimolar portions), optionally followed by reaction with R,L

15 (for example, in equimolar portions) to form xiii, which may be saponified
and reacted with an amine R,R NH by methods known to those skilled in
the art to form Ia where R, and/or R, are other than hydrogen.

Methods for preparing preferred substituents on the compounds I
are illustrated in the following Schemes I to XI.
20
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then saponified wth an agueous base such as potassi um
hydroxide to give 2. Alternatively, 1 can the

WG ivpesI3esl t o reductive am nati on using the  PCT/US2004/008827

10

appropri ate al dehyde or ketone and saponified with an
aqueous base such as potas§|Hn1hzqroxide to give 2.
Conmpound 1 may, alternative O sinply saponified
wi th an aqueous base such as potassi um hydroxide to
give 3 where R2 is hydrogen. Acid 2 may be reacted

with an amne iii using reaction conditions well

known in the art for peptide bond synthesis (see, for
exahpl e, Botays ky and Bodanszky, The Prac e g

Pe i S\ry, 15 Springer - Ver IRg,

Bodar ci pbes Pept i de Synijes

Spr )lb\ ‘0~ grve PMe cenpo\ i gh a R,
co hez”forful a | where X1Rand X2 TN
form=0, R3 is COOR6_ and, since 2 is the startlng |
material, B is preféfably al kyl, arylal kylZor Rs
cycl oal kyI al kyl. For exanple, reagents which activate

t he carboxyl group of 2 for reaction 20 with the am ne

i v include bis-(2-0xo0-3-o0xazolidinyl)phosphinic

chloride (BOP chloride),

benzotri azol -1 -yl oxy-tris(di nmet hyl am no) phosphoni um

hexaf | uor ophosphat e (BOP reagent

[0-(7-az a‘é@q:ez@@ﬂ) Hhwdtratep|a) ganera ngethod for forming compound Id,

coP B e eboutidler 268 T fr'agﬁfagﬁwiv?ﬁ Bt Knfasetsicdoym =S.
orTﬁe @&ﬁ}f)'ouﬁds %f thél Fareh il BIORalREPRY b@l\%&?%q% hﬂﬁﬁe converted

ther alone or iIn conbination

hymtﬁ) ;tly@ emspmmhnlgetmd&mﬁimhi uyiglgya rédeeraGuchaiehawesson’s
ester internediate can be isolated and then treated

Wi lf%gﬁﬁﬁ(?aéﬁﬁﬁfﬁrm]@@fﬁhﬁélyu 1:3rdithinddpdimhiosphetanent, 4-
sueh uran ( for mam de
(dﬁﬁ?ﬁfd %&9 S &6}%?‘ ?“6%387 20 TRyt o' e 56
organi c sdicfdr

hexamet h)t/l?lglﬁhsl I azi ?}eﬁ gry\y\%%g%ﬁlf %58%%138“86 nts on the compounds I
PCIeUB264ted 88 2He folldweingySdnimes I to XI.

di i sopropyl et hyl am ne or

1, 8-di azabi cycl o[ 5. 4. 0] undec-7- ene (DBU), or an

i norgani ¢ base such as sodi um potassium or cesium
carbonate or sodi um or potassium hydri de.

Alternatively, the acid halide of 2 may be prepared,
for exanple, by reaction with thionyl chloride or 5
oxal yl chloride, foll owed by subsequent reaction with
amne -iii to provide conpound If, which is a
conmpound of the formula | where R3 is COOR6, Xl
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and X2 together form=0, and R3 is al kyl, arylal kyl or
chycl oal kyl al kyl . Sim | ar reactions as enpl oyed above

wo eoo4ps38gonversion of 2 to If  nmay be used toPCDEY®N4/008827

10

3toIf where R3 is COOR6, XI and X2 together form 10

=0, and R2 is hydrogen. -26 04/ 085388
PCT/ US2004/ 008827 Schene | I%%—%R@Z Rl N Q Reduction

R RR3/COON "/CHO z R, RB~HSB5RS NR4A 1 H iii
Reductive Amination RLI1 R2 N4 OR3 Z/I-N R5 X1, X2
H5 R2, R3 # H-27 WD 2004/ 085388 PCT/ US2004/ 008827

As shovvn in Sch me Il, acid 4 where R2 and R3 are not
hygrogen ant~aye sel ected such that the ni agepit t o
whi &h they aré\attached is non- badc, ig ged to

dehy{g 5 /by greth svveII know ™
Mai¢h, Asyancdd 9’%@ ‘Chem st ™, W ey)
exarrpl e, 5 ackd 5 may be converfed toN
correspondl ng ester followed by reduction W|th |
di i sobut yl At uni num hydride. Alternatively, %he acid &s
may be reduced to

Scheme E illustrates a general method for forming compound Ie,
which is a compound of the formula I where X, and X, are each hydrogen.
As shown in Scheme E, the compound of the formula Id obtained in
Scheme D may be converted into the corresponding amine Ie by reduction,
for example, by reaction with Raney nickel.

Methods for preparing preferred substituents on the compounds I

are illustrated in the following Schemes I to XI.
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the correspondi ng primary al cohol, for exanple, by
treatment with borane/ THF, Li AlH4, or via reduction
w@booaosidged anhydride, followed by subsequentPCT/US2004/008827
oxi dation to the al dehyde 5 using C(VlI) (e.qg.,
pyri di ni um 10 chl or ochr omat " CC[') or under Swern or
Moffatt conditions (e.g., ? i met hyl sul f oxi de) .
The starting agid 4 may bepobtained, for exanple, by
j n of ii. ReO c||ve am nati gn_(s@e
educt i ons iﬁio;gam Cheni/Stry
yde 5 ne iiivyntt prijesence of
icifhg.a48RE (s NaBHZCN, \Na ?é’oépﬁc =
acetyl) or hydr ogen g"a p Fadifum catabyst 2T oduces
the am ne konpound Ig, which is a onfround of the
formula | where (Ml BaathXX2 are eagh hier &6§&sand R2 and
R3 are each not >h fal 20 - WD 2094/ 085388
PCT/ US2004/ 0088f2'7 Egﬁ'ﬁ”ﬂ RNR --(:Q R3
VC(I]—I(]\IQ-(:Z L R5, ,R4 KOR3 # HN L =

il R "NQR3 zZ1» N R4

a, er, I, ovs,zggé,,., orf |
Ih RS X1, X2:I—f , R3 5

Ino
[en}

NS

(A) peptide bond synthesis, i.e., '
contact with g o~ P

I
H

OR i

(B) synthesis via acid chloride, i.e.,
(1) thionyl chloride or oxalyl chloride

R R
(2) "N
H
Ry
N
N
R3/ /ﬂ /
If 5
R3 = COORg
X1, % =0
starting from2: Ry = alkyl, arylalkyl
or cycloalkylalkyl

starting from3:; Ro = H
-94 -



As shown in Scheme |11, reduction of the acid 4 to a
primary al cohol (for exanple, by treatnent with

wherangyset r ahydr of uran, Li AlH, or via reductPCRUsf00£008827

10

15

20

25

30

m xed anhydride), followed by converai on by g{et hods
[k h [ rch, ,Advanc ani c
Cher st ry aToal B Ss e o el kR Pe Rt it o
a LERYbRYEE WP cﬁéé&%oﬁét@t&‘ﬁﬂrﬂ@ cﬁﬁ}ﬂbéﬁ& 1(%% e troated with
nmesylate (OMs) or triflate e groups

are tsasbmhcas&wdhumﬂhmwmesodmmypotagsm h@gamdthyldmlamde

whi ch they are attached i n-basi c. Conpound 6_can
t h%ﬂﬁ}é“’é% ﬁl&’éPPé(thlWéd% éﬁlaéﬁn@ml BD alwwl;atmg agent R,X where X

oge% gt d% {g(r)éf a%y m@%lgg%(;ﬁ ﬁéﬁ%ﬁ@%}/@% and
d' SRR SrRNf el SPgh 'a%nadﬁédﬁs%ﬂs%esdch' as p@ﬁa%gﬁ%ﬁ%égg}gge to give

where amne iii is used in excess. -29 W

PCZ/ USpa0atBeBl8 A7 carSthe aubjbmd@to:rmt@rewmmlﬁeﬁsmdthe
= acyl or h|o cyl., Amde/Thioanmide RL 7 R2 1

O_p.p@romr;@te e oiRsppone andssapoxnfigd W|1th|arRaqu¢ous base such
l\g%gnaatsgnﬁﬁ h?f%é!)@l 'g‘?;i%ve % @%ﬁlﬂﬁﬁ'ﬁ%n@' K1a t@rnatl}qalyi be

é?lﬂnplygéﬁohﬁf?é\d whttftaPaguebufbife ORéh hs JotaRufO Hoklde to
give 3 where R, is hydrogen.

Acid 2 may be reacted with an amine iii using reaction
conditions well known in the art for peptide bond synthesis (see, for
example, Bodanszky and Bodanszky, The Practice of Peptide Chemistry,
Springer-Verlag, 1984; Bodanszky, Principles of Peptide Synthesis,
Springer-Verlag, 1984) to give the compound Id which a compound of the
formula I where X, and X, together form =0, R, is COOR,, and, since 2 is
the starting material, R, is preferably alkyl, arylalkyl or cycloalkylalkyl.
For example, reagents which activate the carboxyl group of 2 for reaction
with the amine iv include bis-(2-0x0-3-0xazolidinyl)phosphinic chloride
(BOP chloride), benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate (BOP reagent), [0-(7-azabenzotriazol-1-y1)-1,1,3,3-
tetramethyluronium] hexafluorophosphate (HATU), and carbodiimides
such as dicyclohexylcarbodiimide (DCC) or 8-ethyl-3’-
(dimethylamino)propylcarbodiimide (EDCI) either alone or in combination
with a hydroxybenzotriazole. Alternatively, the activated ester
intermediate can be isolated and then treated with the appropriate amine
iv in a nonprotic solvent such as tetrahydrofuran (THF) or
dimethylformamide (DMF) in the presence of a base, for example, an

organic base such as sodium/potassium hexamethyldisilazide,
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2 Ueaf Thiourea R1 1) 9 Rl R2 2) HNRbRc 11 R ~N Q X1
2o0or QX1 2 HRb\ 10- Z ARAZNNN Ili I R~d 12

WO 200R88B88 Rs or 0 Ro ImMA=0O In A=S RbNCO 13aPENEB04/008827
13b [X1, X2 # H -30 WD 2004/085388

PCT/. .008 LV il . t i
TR RS SR o7 S SRR S e
Il ené (DB, b anlinorgdnic/Hase lstich @ d0di@he pofAEPRMWScelfum
the formula | where R2 is any group as defined, R3 Is

ancaihpnateor shilicen pir pgtasspumXhydmde XAltaraaniviely, the acid halide
is not ap ry or. 5 secondar

hydrogen, .and Ri i . ! : .
arrP‘Ewg. 3y beprepared, ffog %?Fﬂinp{?’ %gﬁ@aéﬁlﬁérwﬁhrtmm%&hlorlde or

su [ | (fied in,.this. Schene an .
5 b it e, NGHeARE sHRRE R el GiB IR e %o provide
S UbdraBben 88t RPRiRhd8 $Cédnsslnd oS fRS ladNGhBre AMIEOOR X
Ij can be prepared by treatment of am ne conpound |1 6 =1
wi &hd X, togethexyfbim (2] and R, is alleylpasdelicd oefchyehadnglalkyl.
whi ch act'éyate the carboxyl 10 group for_reaction as
descri bed>HBHaE reagionsamemplaxed lewgdor theisruyersinn of 2 to If

carhodi i Im uch r ERCI. ei | on r,in

copriat Mo oo Yot B m e issr i OPH R, 03 X topShher form
10 Al ter aﬁHiR’zeils)h drBger@ci d halide 8 may be reacted with

am ne corrpoung li in the presence of an acid scavenger

such as diisopropyl et hyl am ne. The correspondi ng

t hi oami de 1k can be 15 prepared by the treatnent of
amde i (where Xi, X2 # 0) with Lawesson's
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reagent as descri bed above. Carbamate Il can be
prepared by treatnent of am ne conpound Ii wth a
W@ hdoangd38s mat e 9 or dicarbonate 10 in the presPOESIN4/008827
an acid scavenger such as diisopropylethylam ne. 20
The urea I mmay be prepared treat ment of am ne
conpound Ii wth either: )S—%—%‘erl?—ﬂ;rofornate 9, such
as phenyl chl orof ormate, followed by reaction with an
am ne 11; 2) a carbanmpoyl chloride 12 in the presence
of an acid scavenger such as diisopropyl et hyl am ne; or
3) reaction with an isocyanate 13a (where Rc in Im=
H) . The corresponding thiourea In may 25 be prepared

by treatment of gami ne conpound Ii with a
t hppi socyanat® 13b. Ra is selected fromthosg gr oups
|nc de | definition of R6gsuch e gr oup

de nitiog . .

groups incl uded4in the definitio VWO 2004,@8%388

PCT/ US2004/ 008827 of R7 and R8, such that thé group

-C(=A) - ﬁglﬁg);ﬁﬁ&) is an agl or thioaeyl 2group within

the definition of R3. -375wpf004/ 085388

PCT/ US2004/ 008827 Schenme VI R2 = Any group as defined

ot her than acyl R3 = al kyl ,f_"cy aék [, .

cycl oal kyl al kyl , cycl oal kedy!l k@?,mﬁ\fﬁa‘}rww%r

saturated heterocycle R1L 024 RL R2Z R\ i Rd Re 2 00
N / Reductive Rd /R4

~N -(: X1 X2 R4 QX1X2H1
Am nation z ng R5 Re R1 1 RONO CuXx2

Ry
} IA: R5 -
X1, Xo=H
5 Ro, Rz #H
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HZN Q X1 X2 or X X1 X2 ZAIR4 NaNO2/ H+/ CuX2 R 4 X
=halogen Z Nlcr RS 15 R5 RR 2 16 R RL ~~-N Re HN

wW@201/03388 Rd Z' XN /R4 Base Re | ?T) RS [ X1, PXXRUS1dp4/008827

10

15

20

-33 WO 2004/ 085388 PCT/ US2004/ 008827 Schene V

lllustr a net h c fgrothe

pr epar a 8‘?1 Ilbgogﬂ?’@ IﬁI %Clggt‘gﬁﬁ 6‘% Ryar& petjaydrogen

I gﬁ [ Mefwh -
e e B R H‘ﬁ%% (2R, BftkHhed is non

i t basc,aistlaadhedd ts thasidshyid? 5 by ahdmﬂo,ds oyell Gabivyin, the art (see
cycl oal kyl al kyl , cycl oal kenyl al aralkyl or i
saMPfrﬁheé dranesdOygnaic Gh@rmstw,a%fdiexz 1888).nBer example, the acid
Th t I I b . .
o So5re e sy SRR U R RS oPirg oY e R itugtion with
Q0 51 BT S NoBISRIGMROUIN 4 e o

anthatdross pooidiihg Ip@ﬂﬁaﬂﬁ atohbE dor damiphy, eyt ﬁ'egtm@nt With

am ne |p. Con'pound Ip may al so be prepared
t r eeramertIlg; LaflHgioreria grguetien pfa mh@dearézsf%m@e Hallawed by

vt kidatlonot e Aidehya éfl?%@gf@%ﬂﬁél Reridininm
ha&ﬂo%&fnta% BT@@W%&SSWE% I)Pﬁ@(ﬂ:fep% cghﬁﬁi&%e(%%“

amne 16 in the presence ase suc

S o(cdmm)gdmet}gdsuubmldwr Tte starting 48id Hendy k6 obSHRcHERY
et al., J. Heterocyclic Chem stry, 22, 1621 (1985)).

Rdermmplaebarrseppna@qaémafj_y sel ected from hydrogen,

alkyl, ﬁeguctlve amination (see Hudlicky, Reductions in Organic

Chemistry, Wiley, 1984) of aldehyde 5 with amine iii in the presence of a
reducing agent such as NaBH,CN, NaBH(OAc), (Ac = acetyl) or hydrogen
and a palladium catalyst produces the amine compound Ig, which is a
compound of the formula I where X, and X, are each hydrogen and R, and
R, are each not hydrogen.
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cycl oal kyl or cycl oal kenyl, or together are al kyl ene
or al kenylene conpleting a 3- to 8-nenbered saturated

w@eoownssssir ated ring, such that the group - CHEYSIRP4/008827

10

15

is a group within the definition of R3. -34 WD

2004/ 085388 PCT/ US2004/ 0088§7 Sgli VI R2 = any
group as defined other tha = aryl,
heteroaryl RL RZ RRL \N QX1 X2 Ar - X 17 HS A /R4
NQXL X2 Zi (X _Br) AAf ZNR4 Ir RB ?7a R5 As
shown in Schenme VI, when R2 is any group as defined
other than 5 agyl, and is selected such that the

rogen jch it is attached is basic, RZ is aryl
or F\eter baryl {\and XI and X2 arg not sgén, ani ne
conpg y be reacted witfRa h v or
hal At | cCQoblup—In t Ne ncg of a
pal [*.adi um cafal yst (see J. hem  S¥c 18

7215 (1996)) to give amine I's, which 'S a donpolnd of
the forpulfa I, having thé&sl0Raarti
descri b8a fsr*Hhi s Schene. The
can be prepared by suitablk
Schemes A and D. -35 WO #0074/ 085388 PCT/ US2004/ 008827
Schene VI R2 = any group

ul ar &ubstituents
arlt + 6B g d’'s, OTF
hods described in

s defined R3 = heteroaryl
R R1 117R2R2QXi X2 i

Ro
N
/N
Ry
Ra Z/\,I\l/
Ih Rs
X4, Xp=H
Rs, Rz #H

As shown in Scheme III, reduction of the acid 4 to a primary alcohol
(for example, by treatment with borane/tetrahydrofuran, LiAlH,, or via
reduction of a mixed anhydride), followed by conversion by methods well
known in the art (see March, Advanced Organic Chemistry, Wiley, 1985),
provides 6 which contains a leaving group such as a halide, tosylate (OTs),
mesylate (OMs) or triflate (OTf). The groups R, and R, are selected such
that the resulting nitrogen to which they are attached is non-basic.
Compound 6 can then be converted into compound Ih, which is a
compound of the formula I where X, and X, are each hydrogen and R, and
R, are each not hydrogen, by a displacement reaction with amine iii,

preferably where amine iii is used in excess.
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HH R4 CN-5ZR4A ZNX=C, Br Il It BIuRS Q@ 5
As shown in Schenme VII, when R2 is any group as

wa@ledosngsiseand R3 is a heteroaromatic group, anmP@EUS2004/008827

conmpound It may be reacted, in the presence of a base
i f needed, with a 2-hal osubgg&a}tg&&heteroaromti c 10
conpound 17 where Ql, toget atons to which is
i s boribethny frouwmes dafine®- or 6- menmber ed nonocyclic or 10-
to 12-FesrAsEPeltiodsyicycl ic heteroaromatic group (such as
f or m AgidgTiideingeopyr i di ne or 2- chloropyrimnidine) to
give the anminegu, where Lids & conpound of the
J the partj ar ‘substituents _d ‘
15 The Bf artdthg conpéand |4 camXbe
bed \
. 08%1388 /U 00/0 82K e R
VIl RL RL, RR“R2 Nx1xzjﬁ ¢ ‘
RI3N Z XN'R4 /N /NRZR?XRS RS v v [ X1,,%2 4
H As shown in Scheme VX4 haldgahour ea conmpound K a-g Rs
(where X1 and X2 are 5 not hydrogen) may be reacted
w th dhgnappropriate amne in the presence of
bi s- (2- 0x0- 3- gxazol i di nyl ) phosphi nic chl ori de £BOPR
: 9

I--onxytrm di th—ylam'no)p ym e x
apee %BCP—reafqent) @ ‘& Ra
p 4 1-yl - N/
t et r amet hyI ur on| u e afl’gﬂ\r0 phosphate aATU) and I|q
car bodi i nfde, suchs10 6| ohexyl carbodiim de 5
‘(DCC) or 3-ethyl-3"-(dnethyfam no) propyl
Urea/Thiourea
Ry 1 9 Ry
RZ\ 2) HNRpR, 11 "2
N Xy KXo or X1 X2
H/ '+ R+ mp > A Z)((/m
-2 c/\N 1 rl\I
Ii Iy R \n/ 2 L
or O Im A=0
In A=S
RyNCO 13a
ReNCS  13b
[X1, Xz = H]
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carbodiimde (EDCl) or diisopropyl carbodiimde (D C
in the presence of an organic base such as

W eooeossBRam ne, diisopropyl ethyl am ne or PCT/US2004/008827

10

15

20

25

di met hyl am nopyridine in solvents such as

di met hyggﬁéﬁ%rwdﬁ ustg%eglrﬁéﬁ%srgaig%%éor tEWr ast%ldl{oo gran

to form corrpound

f oprapaaratioaofi dogh pdie dadl L 116 U1, ain aﬂasm tyents) des %‘h'dbﬁ'pare

in this Schene. Alternatlveﬁ Conpou I'q "Can

r e@(@tl}?@lunds hf thee farpprlagr wheee am mey gncr)ﬁqh as g]reﬁsledﬁﬁbié an acyl
h ric chloride, or y

Ot e hciﬁé )IIP g\wﬁnﬁ Ehrgsl?q CEFB, ang K, a9 ﬁlpt @.Primary or

VQ%QQ?\]QP;& Eﬁﬁﬁfpﬁl I%ggggﬁ{ Qx?& %ﬁ;?la %2&% Npa(tuF:%(%r S'L}%S’mtuents

ZXWBicH AreZp¥dedin thisHScHnhe Bnd be'l(ﬁWRThe stggﬁn%[c‘ﬁﬁ{pound Ii
ON, zw C02 aryl JJ HN R7 R2 R1 QX Z
NRepy be prejered/byrauitaizle mXﬂ.hodSZdéScH]beA&nﬁniMnemA and D.

?C'S I R A e %%M%ewgégéfﬁfé‘ fi with a
é{iﬁﬁxﬁhgrgﬁlﬁ in glaé gﬁe%exg ?T)g?%%e f fx da&%lvg}:e Be carboxyl

d| gmh@%ﬁm‘b@&m{ helidescriBe REBSWRI)ifbF ékﬁmple BOP reagent, HATU,

tetrahydrofuran, or dinethylf or mam de at room

t errpbeaithodéinpides sevhrsd €6mpeERCIrather 4lonmor in combination
with a hydroxybenztriazole. Alternatively, the acid halide 8 may be
reacted with amine compound Ii in the presence of an acid scavenger such
as diisopropylethylamine. The corresponding thioamide Ik can be
prepared by the treatment of amide Ii (where X X, # O) with Lawesson’s
reagent as described above.

Carbamate Il can be prepared by treatment of amine compound Ti
with a chloroformate 9 or dicarbonate 10 in the presence of an acid
scavenger such as diisopropylethylamine.

The urea Im may be prepared by treatment of amine compound Ti
with either: 1) a chloroformate 9, such as phenylchloroformate, followed
by reaction with an amine 11; 2) a carbamoyl chloride 12 in the presence
of an acid scavenger such as diisopropylethylamine; or 3) reaction with an
isocyanate 13a (where R, in Im = H). The corresponding thiourea In may
be prepared by treatment of amine compound Ii with a thioisocyanate
13b.

R, is selected from those groups included in the definition of R, such
that the group -C(=A)-R, is an acyl or thioacyl group within the definition
of R;. R, and R, are selected from those groups included in the definitions
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i nternmedi ate conmpound |Iw. Conpound |Iw can be reacted

with an amne 10 R RBNH to form conpound Iv, which is
w@2@enpssd of the formula | having the partiBCi/E82004/008827

substituents described in this Schenme. -38 V\D

1 SRR, S et SR DB IETAR DS o Real o2 ey

p WAthinltheRRefifflion@fR, R2 RL H\ R7 R R> R 4
~XJR4OR1NQ1X2/4N ZZ~N SMe | R14 ' R5 SMwe

RS IXRLR 1R2 R2Qn
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or RI4 N X1 X2 R4NQ1 X2 R4 RAZN NRLI4 N/ R6

I R R R RT R7T [ Xi, X2 #H 1z 1z As shown in
w®etvenes3d§ conpound Ir (where X1 and X2 are noPCT/US2004/008827

hydrogen) can be reacted with 18 or 19 either alone or

in the presence of a 5 bas sodi um hydri de,

sodi um hexanet hyl| d|S|IaZ|d%c§]Llé 9rsthylamnopyrldlne

in dinmethyl formam de or tetrahydrofuran at room

tenperature or at higher tenperature to form conpounds

Ix or Iy respectively, which can be reacted with an

am ne R7R8NH at room tenperature or el evated

temperature to for ou or |z* -39 WO
i220|4é’ B CO 'C légj%&? %ﬁ chq%ﬁﬁgﬁallﬁyé %léyl Seaposag heterocycle

particul ar substltuents described in this Schene.

$ia conpound @f t heaaf ormul a | havi ng R1
substituen scribed in gl his Sefiens

3 B RCT/US 04/ Begg27 &:he%qe X

I
Meycl ie—heteroanst R3 : X1 Xa
. I|¢mm@m@roaryhd R R R4
| ZXNI RanirebonR 3 Z N R4 \R5 R5 Z T
RONO/CuXs
X1 X2 oo x X1 Xo
/ NaNOo/H*/CuX» /R4
| X = halogen z 'l\l
R
5 15 Rs
R R
2 Ry
N\ E Rg\
Re H N X1 X2
» Rd— /R4
Base Z T
Re Ip Rs
[X1, X2 ° H]
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15 5 As shown in Schene XI, conpounds of formula I can
al so be prepared from15 by treatnent with the

wa@ledosngsisani ne in the presence of an acid cateCHE82004/008827

10

15

(for exanple, see: Gunzenhauser et al., Hely. Chien.

Act a, T . [ rther

provi dega%%ﬁr;%(}ﬁ #ggﬁ%%t%soés ﬁluqqéga s{ﬁmh%é%lr—}é% ﬁ%ﬁ{ f?rl\flge~
R3prdphrationtsflIp] whieletha Bémpdamdnet thé foPmula I where R, is any
i ndependently, a heterocyclic group or an aryl group,

opgTaeks gefined otien than acylnand vdnehds selected such that the
A preferred

bstituents: and .R2 is hyd al kyl
COMPERAR B VRIS ataeotia i thds afkyloehiibalioly

BRI R RSB ARTRIE e gt el ana
t hE, ané 3 nireinvtdnyidrogen.nMhbidtarifg ebmpoyhds 16 %n(fglkq can be

ki nases, especially Src-fam |y kinaseS such as Lck,
FyPrepeyed bgrsatitabple metblods dgscrabet] Bt Bchemesdk entids

useful jn the treatnent, . including prevention and,

t her apy*® 8#‘016@0‘{1:?‘#6@? s PHEE; W%%Ql}ié‘ﬁﬁ%’rsaﬁ%ted with an

di g $41 o . 0Qi Guys .

0 08GAg o HiEh b4 MISLAGL, £R B0 s cesrived

t yaluigierte diivashe aminelIpdi C@mpbitdd 38tn kB2 APE pdéSared by

therefore 10 useful in the treatnment of proliferativeé

ditzertreent efem amingsonpaingd EpdvhemnBeand Ryeratiyidrogen, with

Oft-lt)ltl]tey Sifi? grugod 1u}non{t?1bcle tﬂltthle;| %%sgnncde ooftah(?orpper (IT) halide to
give the halo-substituted compound 15, followed by displacement with
amine 16 in the presence of a base such as sodium or potassium hydride or
the like (see Lee et al., J. Heterocyclic Chemistry, 22, 1621 ((1985)).

R, and R, are independently selected from hydrogen, alkyl, aryl,

cycloalkyl or cycloalkenyl, or together are alkylene or alkenylene

completing a 8- to 8-membered saturated or unsaturated ring, such that

~ the group -CH(R,)(R,) is a group within the definition of R,.
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receptor kinases will also permt their use as
anti-angi ogeni c agents to treat disorders such as

w@ a0v8085381d di abetic retinopathy. "Protein tyrpGI/ng2004/008827

10

ki nase- associ ated di sorders” are those di sorders which
result from 15 aberrant tyrg 'Qe thase activity,
and/ or which are aIIeviated—g%Jpﬁe—-inhibition of one
or nore of these enzynes. For exanple, Lck inhibitors
are of value in the treatnent of a nunmber of such

di sorders (for exanple, the treatnent of autoi Mmune

di sease inhi bitiaon . bl ocks T cel
acti%%ﬂ%%%%m,ﬁgﬁ?yggpﬁéﬁ%ho T cell nedi ated di seases,
including inhibition 20 of T cell activation and

proliferation, gs a particularly preferred enbodi nent

othhe pr i'nvention. Conpounds which sel ecti velry

bl 08k activation and proliferatikpn are

pr ef atl. bou@agdsz of the preseqL_invéqti.

bl t he_actXvapson & endpt helial cel | PTRb X1 X2
oxi dative STreds, thereby kirg{ing surfce exp N//R4

of adhesi air nol eculgs 25 that 1 nduce neutrophil |
bi ndi ng, and which inhibit PTK necessary for -42 WO Rs
2004/ 085388 PCT/ US2004/ 008827 neutrophil activation

are useful, for exanple, in the treatnent of ischema

and reperfusion injury. The present invention thus

provi des nethods for the treatnent of protein

t yr osi n&s khoasenaddeshaVdwiieniOR diar 1y SR 4$ HBANEDSther than
step_of 5 admnistering to a subject in need thereof
ataqydagnd imeeledief ek fgrrattthe nifrogenlta which ihis attadned is basic,

RSB Aot PRLG B . SU7SCBRR ol AR natlhe Sapouna
| NVEALY R APRAURES o halmrgvigeﬁfyp 88 ?ﬁg%@kpcgﬁg}étﬁ]c Lp 17 in

nmet hods of the present

t hbreamesénea efyephlladiurayOpeatadydtnsed o7 Ash.CAON. Boe., 118, 7215,
simul t aneously 10 with_or follow ng the adm nistration

of (1PR8)) dergporiAEYieR laf whigh isra sempoundwéthe dormuksel baving the
the conpounds qf the.present. i nventjon in_ treating
prpoeirg]icﬁ?ali H O%JIOEHSH% ﬂgicéﬁifgs‘&‘?‘éf E&ha}infor ¢ gtaréing compound
exeERhiHd SrbpaYed BYlsuith 10 mdthiBhk edsc 'E’e(% i ngléfﬁ%s% and D.
range of di Sorder$S such as: transpFant such as organ

15 transpl ant, acute transplant or heterograft or

honograft (such as is enployed in burn treatnent))
rejection; protection fromischemc or reperfusion

injury such as ischemc or reperfusion injury incurred

duri ng
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organ transpl antation, nyocardial infarction, stroke
or other causes; transplantation tolerance induction;

wW@raohos38% (such as rheumatoid 20 arthritis, pROT/US1004008827

10

15

arthritis or osteoarthritis); nmultiple sclerosis;
chronic obstructive pulnnqﬁgéngigggse (COPD), such as
enphysema; inflammtory b i se, including

ul cerative colitis and Crohn's disease; |upus
(system c lupus erythematosis); graft vs. host

di sease; T-cell nediated hypersensitivity diseases,

I nclayudi L _hypersensitivity, 25 del ayed-type
hypéisé&%ﬂ%ﬁ%%?@%agnd gl uten-sensitive enteropathy
(Celiac disease); psorigsi;
(i ncluding that due to
thyroiditis; Sppgren's

AutS?IS \ y%ﬁ%%ﬂ aL_BD_dLSEQ§e
autloi nmu I ular syadgone) ;
2004/ 085388 PCT/ USP004/ 008827 aut
perniciod§'anenia;RWitiIigo; aut oi 8,
hypopi tuatarism Guillain-Barre syndrone; other
aut oi mmune di seases; cancers, including cancers where
Lck or other Src-fam |y kinases such as Src are
activated or overexpressed, such as col on carci nona
and thynmoma, 5 and cancers where Src-fam |y kinase
activity facilitates tunor growmh or survival;

gl oner LAosephhiihiSthes®s VI, SYE&DBS $5 atyiotath &s RIARIAYE R, is
as m,

contact dermatitis

di seases such as respiratory alfergies (

h#y/hetggparanside greup, mind eympousdilhmagt bereictsd, in the
scl er aci ergma; osSi ungoi des; acufe . infl ammator

; BB L Rty WL o balogrhs iedes deeroaromatic
S s | LUl ,

e e KR ERE T 188 B WML 1 s ponded., forms o
dé wate-inesibered 2868ocyBHD 0@l 05 +61196@8RibePES bhitkyRBicS

pal nopl anterjs; Pyoderma gangrenum Sezary's

s aeteroasomatisgroundpneh asifermmgseehlaropgtidinosr 8 and
ny Phea..Th &Psﬁsent i,nvent.i on al so provi des a net hod

f g FPREFPHGNDE &Y o FRnamingddd "hessuds & comeppund of the
atf&i?hﬁladPEQWﬂ# ih2 rt?c@ibf‘éﬁﬁgt?ttde?ﬁs giésq%ﬁbe%{%l foaRowad, o

capabl e of 1 nhibiting protein tyrosine nase.

SiTthef einting kbnasesdithan Bdpregaekd byusilitAte Hedéhdad described
Fgr, are inportant in the Fc gamma receptor responses

ofnﬁﬁhégyﬁéﬁaaﬂ63~nacrophages. Conpounds of the
present invention inhibit the Fc ganma
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dependent production of TNF al pha in the nonocyte cel
line THP-1 that 20 does not express Lck. The ability

WO 2004838 t FC gamma recept or dependent nONOCREBUS2IV04/008827

10

15

macr ophage responses results in additional anti-
inflammatory activity for %#ﬁeﬁﬂ?§@ﬁt conpounds beyond
their effects on T cells. I's activity is especially
of value, for exanple, in the treatnent of

i nfl ammat ory di seases such as arthritis or

i nflammat ory bowel disease. 25 In particular, the

pr esent conpounngare of value for the treatnent of
aut oghmune g ong ul onephritis and ot her_i nst apees<gf

gloneiylo eppLitys i nduced by depositioﬁipf
conpl e ' 10Mey t hel,NHE i gger Fc tandre X1 Xa
) gigg (O
n

r ege Xes agdifg—te—kmdngy ge. Ry
2004/ 985388 / ¥S5200M7 008827 I n additivn, Sr amZl'y N"
kinagé%~$gher than Lcg, such as Lyn and B+ep are |

. . . . Rs

i npd¥tant in the Fc epsilon receptor imjuced

degranul ati op,of mast cells and basophils thatiBl ays

an inportant role in astgrga,xay gic rhinitis, and

other allergic disease. PEYsi| receptors are

stimul ated by 5 I gE-antigen conpl exes. Conpounds of

the present invention inhibit the Fc epsilon induced
degranul ati on responses, including in the basophi

cell Jine RBL that does _not express Lck. The ability

to i n{tbphoverip B¢ VEde Hpipyreal eprapaend Ine(stherelX, and X, are

i i ddi ti . .
ot AR RESPPLRGR A0S St ot RuBfiutat Sping in g presence
bQif(bisi-(ﬂJ@Qb%-@iéﬁﬁfdiﬂﬁ)}?l’i'os-ﬁﬁﬁié &hlotiReRBOP EHlo@de) ! Pe

present conpounds are of value for the treatnment o

" achempatriardlel-ylaxyririsfidimethydanhino fpdrosphshianmses of

o s rpphaaCe (B HAEaRe: d0u bavalkes b esyDAL 13,5
i h f }
sz G RN At B Enodo bl HERUTEY Grbgfimide, such

enfhaticyd ohexlhRrbodpoids @ng)bb@@ﬂﬁﬁ@ﬂkdnﬁ&h%ﬁlgfb)pmpyl

are useful for the treatment of the aforenentione
exerpmdiipide{EChordiisorpopgk carbediiimidedDICR ih dhegyesence of
for exag}glg for .the treatnent of.. trans&l ant

r PeVEREIC PRI BF trigtoHrmine, dilsarrppyiethyloaissior,

g?&%@%@%&gg&ﬁr Hg%% %ﬁa a@gkwgﬂéh g4 aﬁgéﬁiyl}"or};rlla%l et, ory
dichloromethane or tetrahydrofuran to form compound Iv, which is a
compound of the formula I having the particular substituents described in
this Scheme.
Alternatively, Compound In can be reacted with the appropriate
amine in the presence of a mercury (II) salt such as mercuric chloride, or

by other methods known in the literature, to form Iv.
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v. host disease, T-cell nediated hypersensitivity
di sease, psoriasis, Hashinoto's thyroiditis,

W@0044085388 Barr e syndrone, cancer, contact derP&l/DU$1084/008827

10

al l'ergic disease such as allergic rhinitis, asthm

i schem c or reperfusion inj topic dermatitis
whet her or not associ at ed %g%mnggngK_ By virtue of
their ability to inhibit HERL and HER2 ki nases,
conmpounds of the present invention can al so be used
for the treatnent of proliferative di seases,

i ncl udi ng psoriasis and prTne HERL receptor

ki nase has been shown to % xpressed and activated in
many solid 30 tunors includilhg non-snmall cell |ung,
col.orecta aAd breast cancer. -45 WO 2004/08
P U82004 00.827 Simlarly, \the HER2 r€tept g
has been h 0@ Xe overexpres$ed in bregs
ovafi an, Iu % a,n}( B4 r i e—eaneer»M\ong

ant i bodi €5 t het wnregul at e the ghdndande of Tt
HER2 receptor or ighibit signaling by theORERL A
receptor have shown anti-tunor effficacy in preclinca

and 5 ckinical studies. It is therefore expecfed that
inhibitors of the HERL and HER2 ki nases mg&lL 6§?NM"CN}
efficacy in the treatment of tunors that depehd &22Y
signaling fromeither of the two receptors. These
conpounds afeﬂrexpected to have eftd [
single a Bat in conbi nati@n wi dy her

chenot her ap aglc agents such 26 axgl x§ Taxol ),

doxorubicin 10 h*rochl ofide 4 ?))<apﬁ4
cisplatin (Platinol). €e thd follomnng dofunents and

references cited therein: H?Nekgp ogel, C
L., Tripathy, D., Robert, Sciffol I ‘s

Fehr enbacher, L., Wllter, J. M, [Raxon, H}\/., Shak, S.,

Li eberman, G, and Sl anon, D. J., "Miltinationa

study of the efficacy and safety of humani zed

anti - HER2 nonocl onal 15 anti body in wonen who have

HER2- over expressi ng netastatic breast cancer that has

pr ogr assdovai ireSchberui)emaipy I ¢yHEpt

J. of din. Oncol. 17(9), p. S 263%%}%%63%@%&0*‘5%)
B&@@lhgareayted wnﬂs diphenplcyagocmdonimidlatr eltmmnelar in the
Burt ness, G, Seidpan,

NOFPERR 0f R hartoRichas sotit hdtidg, sodiimnhanimottiyldisilazide
V\ék%etlg&lanﬁﬂggfﬁ gghéé)claﬂltrﬂe etﬂ}%ﬁﬁr h@s tudies of

anti - epl er mal ctor rece’p or

adimlbd?glfﬁiﬂimaﬂ@ atreoid tempeeatireair Q8vafedtemperature to form
cisplatin .
intermediate compound Iw. Compound Iw can be reacted with an amine

R,R,NH to form compound Iv, which is a compound of the formula I

having the particular substituents described in this Scheme.
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Oncol . 18(4), p. 904-914 (2000). The compounds of the

present invention are useful for the treatnent of
w@agmsBssuch as chroni c nyel ogenous | euken a ¥@ViI$2004/008827

25 gastrointestinal stromal tunmor (G ST), small cel

| ung cancer (SCLC), non- smaléch%%é}d ung cancer

(NSCLC), ovarian cancer, nelanona,  nastocytosis, germ

cell tunors, acute nyel ogenous | eukem a (AM.),

pedi atri c sarcomas, breast cancer, colorectal cancer,

pancreati c cancer, prostate cancer and ot hers known

to be associated with prot“% n tyr03| ne 3 i nases such

as, for exanple, SRC, BCR miec - KIT %unds

- 46 WD 2004/ 085388 PCT/ US2004f/0088270r of t he lpr esent

invention are also useful ign/the, treatnent cancers
that, are nsitlve to and ré5|stant to Pu

chen®{ hefa c agents that target BCR- ABIJ_gand
c-KIT, gy Xexampl e, d eevec(r) (STI-571). The
predent iN Y .884prOV|des phar maceutT cat »
conposi tions conprising at |east one of the

conmpounds of the fdwsnmula | capable of treating a
protein tyrosine kinase-associated di sorder in an
amount effective therefor, and a pharnmaceutically
acceptabl e vehicle_ or diluent. The conpositions of
t he present | fon may contai n ot her i

agents &g \d bel ow, and be Kated, fory” "
exgpl e, , ILXg co ventlo 3 ryl ikguid M\Rg
vehhNsFas$ or \di | ugX t a,sRW\e as_ har i;ﬁg

addi ti vesgp ppr opri g t he € ﬁ§ i red

adm ni stration (for en&nple ex0|p|%MQs bindersg
preservatives, stabilizers, flavors, etc.) according
to techni ques such as those well knomn in the art of
phar maceuti&al formul ation. 15 The cespounds of the
formula | may be admi nistered by any suitable neans,
for exanple, orally, such as in the formof tablets,
capsul es, granul es or powders; sublingually; buccah{y
parenteral |y, suchRias by subcut aneous, Réntr.veno
T i ntrasternal |nject|on\Hor Cﬁus'on
pU

i nt ramrgcul
teghni quas @3 , Jasgskerile |nJecﬁ R
non&aﬂﬂﬁgss 0 Ss‘%ﬁﬁénSRpr suspen3| . hasally™s N
as by imMgal at T© rayn topl cally, Risuch s.in the |

f or m of TﬁFQQWlor Oi Jrent; or rectally/ﬂucﬁ%as in Rs

t he for of supp03|tor|es i n dosage urfizt

formul ations containing nRAx} @XHE,
Iz

Iz*

As shown in Scheme X, compound Ir (where X, and X, are not
hydrogen) can be reacted with 18 or 19 either alone or in the presence of a
5 base such as sodium hydride, sodium hexamethyl disilazide or
dimethylaminopyridine in dimethyl formamide or tetrahydrofuran at
room temperature or at higher temperature to form compounds Ix or Iy
respectively, which can be reacted with an amine R,R,NH at room

temperature or elevated temperature to form compounds Iz or Iz*
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pharmaceutically acceptable vehicles or diluents. The
present conpounds nmay, for exanple, be adm nistered

WO p00a/085388n sui t abl e for i mmedi ate 25 rel ease 0PCT/US2004/008827
extended rel ease. Imredi ate rel ease or extended

re : ' he us spi t abl .
Phar e TPl ol iels doddiFRy of o HirbtJrdkpiing the
coppotiadar sabstipeeritisAesaribyd iR thieSQasRe OC P AR is
rel ease, by the use of devices such as subcutaneous

i nptrapesnedof $eemsulaplhpeingTihe paietar sobghitiedss de¥cribed in
al sa adm ni stered |iposonmally. -47 WO 2004/ 085388
PCTH H008827 Exenpl ary conpositions for ora

adm ni stration include suspensions which may contain,
for exanple, mcrocrystalline cellulose for inparting
bul k, alginic acid or sodium al ginate as a suspendi ng
agent, nethylcellul ose as a viscosity enhancer, and
sweeteners or flavoring 5 agents such as those known
in the art; and imedi ate rel ease tablets which may
contain, for exanple, mcrocrystalline cellulose,

di cal cium phosphate, starch, magnesi um stearate

and/ or | actose and/or other excipients, binders,
extenders, disintegrants, diluents and |ubricants such
as those known in the art. The present conpounds nay
al so be delivered 10 through the oral cavity by
subl i ngual and/or buccal adm nistration. Mol ded

tabl ets, conpressed tablets or freeze-dried tablets
are exenplary forns which may be used. Exenpl ary
conmpositions include those fornulating the present
conmpound(s) with fast dissolving diluents such as
mannitol, |actose, sucrose and/or cyclodextrins. Also
i ncluded in such 15 fornul ati ons nmay be hi gh nol ecul ar
wei ght exci pi ents such as cellul oses (avicel) or

pol yet hyl ene glycols (PEG. Such fornulations may al so
i ncl ude an excipient to aid nmucosal adhesion such as
hydr oxy propyl cellulose (HPC), hydroxy propyl nethyl
cellul ose (HPMC), sodi um car boxy nethyl cellul ose
(SCVMC), mal ei c anhydri de copol yner (e.g., Gantrez),
and 20 agents to control release such as polyacrylic
copol yner (e.g., Carbopol 934). Lubricants, glidants,
flavors, coloring agents and stabilizers nmay also be
added for ease of fabrication and use. Exenplary
conpositions for nasal aerosol or inhalation

adm ni stration include solutions in saline which nmay
contain, for
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25 exanpl e, benzyl al cohol or other suitable
preservatives, absorption pronoters to enhance

whr@awsisBabi [ ity, and/or other sol ubilizing orPCT/US2004/008827

10

15

di spersing agents such as those known in the art.
Exenpl ary conpositions for ggﬁgngéggl adm ni stration

i nclude injectable soluti pensi ons whi ch nay
contain, for exanple, 30 suitable non-toxic,
parenteral | y acceptable diluents or solvents, such as
-48 WD 2004/ %ﬁ gl, peteyoan)dueyctiobgeroarytanni t ol |

1, 3- but anedi ds= Wty aryh hetrrpanyl, bigyelic-hateroaryl i sot oni ¢
sodium chloride solution, or other suitable

di spersing or wetting and suspgnpding agents,

i ncl udi ng synt hetic nono- oh_,'élycerides, and fatty

acids, i tdi ng ol ei ¢ aci d. Exenplagéqco'-e itions
for re x,nigtration include supp N xyhixch
may co exgyipl e, a suitable non-iryitasdin¥ Ry -

exci pi ent; éh a¥ cocoa but tpr, synthetﬁ% ghyce
esters or polyethfdene glycols, which are solid at Rs
ordinary tggperatures, but liquify and/or dissolve in

the rectal "Cavity to release the drug. 10 Exenpl ary
conpositions for topical adm nistration include a

topical carrier such as Plastibase (mneral oil gelled

wi t h polyeheyhendjchenThXI eddrepounds affountulafl @n also be
conpound, of th resent invention may be determ ned by

o8 BRI oLy HyKirprtmant wathythe defifed seningan the presence of

e ar s.fo n adult hu from
o Rg dha T BB BRI PsdrE ay Bk et SBR Bl . Acte
cf@3nd 9gs.)). day, which may be administered in a
single dose or in the form of individual divided
doses, Bighresent imventionfurther pesviges campouhtls of Fornbela ITT:
understood that the specific dose |level and frequency
of dosage for any particul ar subject may be varied and
wi Il depend upon a variety—ofyfactors including the
activity of the spegific 2 ound enpl oyed, the
nmet abolic stabilit aq;iwﬁ\of t hat
conpound, the spefles, dy wEght, ®Reneral
heal th, sex and diet of|| the subject, the node and
time of adm nistrationOrate of excretion, dgnug
conmbi nation, and severity of the particular condition.
Preferred subjects for treatnent include animals,

IStef erabl y mammal i an speci es such 25 as hunans,

a jenani mal s such as dogs, ..cats and the |iKke,
S g%]hglg?%% bh R41s, %ependlénttl]y, asnegergcychc group or an aryl group, optionally

substituted with one or more substituents; and

R5 is hydrogen or alkyl.

A preferred compound of the present invention is of formula IV:
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to protein tyrosine kinase-associ ated di sorders. Wen
adm ni stered intravenously, the conpounds of the

w@em@gmesi3ss nventi on, including conpounds of foremUs2004/408827

10

15

20

25

and 1V, are preferably adm ni stered using the
formul ati ons of the invention. GEner@ﬁJy, t he
conpounds of the present invention, BO including
compounds of for&yla 11 and,.lV, gm ni stered by
IV infusion overja& 20\04/ 086388

PCT/ US2004/ 00882%_ p2 f 0 0 10 nutes to
about 3 hours, ‘ y about g30 m nut to|] about 2
hours, nore prig eLabl y bout 45 m nutes tlQ 9 Ws,

and nost preferably Cabout 1 hour. Typically, the "o
conpounds are adm nistered intravenously in a dose of
fromabout 0.5 ng/n2 to 65 ny/n2, preferably about 1

ng/n2 to 50 ng/rn2, nore 5 preferably about 2.5 ng/nR

to 30 ny/nR2, and nost preferqpijgbout 25 ng/n2. One

of ordinary skill in the art vvoufd readi ly know how to
convert dbhesomfpoamdswf ke poesaitriBvehtien iRhibiehretein tyrosine
both the height. and or weight of the atient ?See,

e. lGNasHE 1 9FPRLARNY, Fisatogely Sirsesavehrasahekel i, dmm,fre) Yes,

' d f. } .
T A T —
| \'%»reﬁz@ﬁtiféﬁ AL 51?%1%:@11{ YyrokiMe! ﬁ%%gg-%ékéfci?fﬁéindisorders

both. In particular, e nmet hods of the inventl

e neuminp@s Endosialggip raidoeadotogic discdders CEha cothipuhdk ighibit also
to 10 days, preferably every 3.to 9 days, nore
pricceptosityresiae janases igchuding HER1and ﬁ%z endmng therefore

ety B PR o S e o AL b5
preiReabIMheMBIBYF of thedeWBakourdRdoNRRibit HIERE B EbiherL

week to 2 weeks, in between cycles where there I's no

t reegeptomtkinases wilbalserpemid dheenise deantirgiogeniofagehes to
presen&iin entiog, includinaéﬁogpounds of formulae ]

| 1treRt disgrders sush asfanees paflelabetis Fetinppathyy e Raateiy tyrosine
Ofy.; 0 » W WL eri od

riRak s ang e R el e SRR R WRE Bl o

t hilfe@rasst tyrosineddhaBa hetilityy 2hdRRFHiCh AEROVIRRY By the

conpounds of the present invention, 20 including
c d;gduhl@sl affonfegrrmbeeeof theserenzymesarF dreexadnple, $tckriaHibitors

oral | i ntrayvenpusly, or. both, onge ay for 5

d%?&,"\f TAlge ﬁé"r r&at%'ﬁnﬁ PEparuBbET ?lf%é‘g'kg’cser‘%ﬂiﬁe(@?@s@iﬁmple,

b . 01T T
DELPRIEER Sl 8 800,14 0K BRI bA 10e T co
adietiviasionat Tl tiehtineat of AngILMdi fedtdiSedle8SBIMuding inhibition
i nvention, including conpounds of fornmulae |11 or ﬁ

i 9f Iscadhaetivation andrprelifantionuis @ padtigslaatyl préferedr i od

bet ween trea nt cycles is .from2 to 0 days, .

o PR R oL RSent R BHR e iR Bespéalagvaly block
t el 88§ PAtion and proliferation are preferred. Compounds of the

present invention which block the activation of endothelial cell PTK by
oxidative stress, thereby limiting surface expression of adhesion molecules

that induce neutrophil binding, and which inhibit PTK necessary for
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i nvention, for exanple, a conpound of forrmula IIl or
formula N, is adm nistered once daily for 5

w@orvgegiss ve days, followed by 2 days when theP@I/US2000008827
treatnment. The conpounds of the present invention,
in hRg; r N can also .
beﬁg]gﬁogiagt er eg g?l; y?éé}%%ggﬁ%@ﬁlﬁ’%%ot?lebtg?ﬁg%ﬁ%gOPISChemla
evend répérfudidn inf@rdO 2004/ 085388 PCT/ US2004/ 008827
weeks, preferably every-2 to 8 weeks, nore preferably
every 3 t &he pressry ingpationdhusmyowridnsahetlailsyforvie yréditment of

‘ vveekg.. Igﬂanotﬁ?lgir met hod .O{W{9 e invention,, the
c ofiP3EH Y 8P NESEASHPCIf PEFETS, FRRPLgIRg the step of
co : I, ;L1 jnistered i

5 Sormau berthe 16 Ml inindtd illreBt £t BATS L2 bELEISRA § the
adfornivda driachroantbayd effectiveahdrdfdr a0ther @héﬁépeutic agents such

adm ni stered on day 21. Alternatively, the conpounds

of ag Hrosgrdeseribed hetow naay beiemeploped gvith the imdmtdfe compounds

formylae I11,o0r 1V e.adm ni st er in a 28, day cycle

whiey hecrasgnt.Biesbas Tortomste s o tharcrent inaniidny such

zlekes Nalh ' 1 ni.:St ey, ed

o ey ShEFARRIL Sbhle My R AERREN H R Rl G Reousiy
10 t heithrorefolloaring the adenipistpgionfofthe coRR%RA(s) of the present

i nvention, including conpounds of fornulae Il or IPV,

arl@ventifiini stered until the patient shows a response,

for ex | e;,,a reduction .j,n tunor size, .or until_ dose |

P ti oo Sk fompeundsier i PHGREnE TefieR i freating protein

Prge&ithe KIMESY-| ; imi

B S R X e o PiBed b, Bl ot limited

t Hey typatinigea agegé of dissedetls guthtde ttamailapnisueh 4 Gogn

rosi ne ki nase-associ ated_di sorders such as PTK

t
15 %ﬁ?ﬁﬁ ant, e transmanh er hetgrograft prrdwamgrafenches is

ant | i tories,, antiproliferatives, . )
c%téﬁn%]t%&é(?ép HRAE %agtéﬂ?%ﬁ))or i ﬁ%%sfﬁfﬁg?%b@aﬁf’gf ischemic or
akheFasRn Su i 8 uSionady i
sucﬁ ot her ?ﬁ%peﬁ??i%&gﬁ% Oi?rﬁ%?ude&toﬁlé%?o I ovm!u%%%/d during
cyegas praispantation, myedardpdrinfartionCitublelo@ other causes;
anti bodi es such as antji- |1CAM3, anti-I1L-2 receptor

( AFnsprapiationtelerannsripdugtion; arthritam{suchpe riyeoamra)d

ant.iv-.CD4, i~ . j, - 6.yonocl onal -anti body .
20 S s BB B0 TR IR PRI EEHBR chroni

aBBsidbive pilihontry Jistasb OO ED), SRERIfd D

ar_ld/Sor ggggﬁﬂi . e. ,@CE)154)? fusi )o’n Slr;loe{se%{sjﬁfrseqpé’ ,

c ondayogeatody Cixtaseymhchypdiag((IRdBitiy aeuditGD8gd €Fphn's

inhibitaors, such as. nuclear translocatign inhibitors,

ofl1568SE; SHSYSHSEE JRPUS; gRfFhgmatosis); graft vs. host disease; T-cell

mediated hypersensitivity diseases, including contact hypersensitivity,

25  delayed-type hypersensitivity, and gluten-sensitive enteropathy (Celiac
disease); psoriasis; contact dermatitis (including that due to poison ivy);
Hashimoto's thyroiditis; Sjogren’s syndrome; Autoimmune
Hyperthyroidism, such as Graves’ Disease; Addison’s disease
(autoimmune disease of the adrenal glands); Autoimmune polyglandular

30 disease (also known as autoimmune polyglandular syndrome);

-48 -



deoxyspergual in (DSG, non-steroidal antiinflamuatory
drugs (NSAIDs) such as ibuprofen, steroids such as

w@e@dnssehe or dexamet hasone, gold 30 conpoundBCT/US2004/008827

antiproliferative agents such as nethotrexate, FK506

(t attahiuse R6PEHIAS pernit i3t @ tidtoi

cytotoxic d?ugsﬁgﬁqhﬁgg nga\%%ﬁggbg}tgg%&égg toimmune

PCy pi2id04200882 Guiaat-Baprd syndroth€)thephassiaiude diseases;

TNF-a inhi bjtors such as_tenjdap, anti-TNF antibodies ’

or CRRE S BCTIENE Capses wharnLek ososher Sepfarnilydtiebjes such as
efl uni m. de

i n(sirali Ra ]
( APECHS Bethihefl n O B SHRET e g Slob Apanbmesand thymom,

5 asafié kanedishyh&Rl SRl indsd AHACOS etV Q0N Bl erowth or

10

15

20

25

derivatives thereof, and the PTK I brtors
i nsuttyavdlp glamengobehrifial entundsidkingas; eticaria; allergic diseases
i ncorporated herein by reference in their entirety:

SefUch anpesratony allpnzies (asthng, dsigevenellergieyrhinitis or skin
No * ial No. 60/069, 159, fjled, 12/9/97
RS SEiRdEind: mikonopeoidety et i iRmetonpsponses
f i (sa6h 6k L2098 rés&m@tro&lfHiM&é&eéy({ﬁ%nﬁeﬁgri%g%g@j@%ggﬁ%umn

No. 60/ 056,797, filed 82597 (ALt
QARDErS)); dSenatimpsiti6I41094cidMreat; dofilclatd8ic dermatitis;

(Attor ne%cket . No. 05a), Serial No. 60/065, 042,
f i9e&gmpi Pebrets disepsendystolesia pakwoplanteoirs Pyodemal

. il | 10/ 15/,98 Attor.ne cket ) .
&E‘d‘%@‘z’é}éﬁ%ﬁ% .S%ﬂl,"‘tﬁ%’, atogic ?Wlaa{léssifl%eme Fgﬁﬁéfgﬁls;
Datiicein oioh. 4.5 TRAZNRSr i &l . )
PiaEinchehed (Attor ﬁ%rf/t BRQuERI o I%&‘é%%ﬁ%%ﬁ%‘?‘% for treating
f dheaibregn eloid omerh tissoadersr efchr anatpic deadatiberi®t Administration
Hol.l enbaugh, ,%@[ﬁth right, J., MDonald, V., and
AL AR CORTpoun B10& Iipbifiige mustasn tyresine hénaged t he
bi ndi ! al.. t heds t herLands),
ven( 1 BreFadil Rinashs STy LRhIRCE: HARLN BEN D
Gimgpoataret, inlths. Fe ihinds re&apl@er r«gR iﬁh\] 4BO¥F niindeytes aqd

Br aesch- Andersen, S., Noel'| e, -J., StanenkoVvi c,
L degrpbages . Bompemaidarofthe présent ifiventiondnhibit ¢ké Fe gamma

ti 39, . f the T famly, i
R DRt BB R g 0 e o T BB b that
f iTt : t:] . tivity',
OB 30 BBt AR ST Hadfid Hebbir dppenten
amtbriveytd and macréphege bsponsés eaduTedin afdithsiirahgei-d
arthritis with a reconbi nant human tunmor necrosis

f Bl ynmatesp eetivity foy tive pressing rompovnelsrheyhiad tEpiH effstts on T
Jeartd, MR gcit?\%ty ?ssgép%)cialpy otl églh%?Zor(e%c%%I)ﬂe, in the treatment of
inflammatory diseases such as arthritis or inflammatory bowel disease.
In particular, the present compounds are of value for the treatment of
autoimmune glomerulonephritis and other instances of
glomerulonephritis induced by deposition of immune complexes in the

kidney that trigger Fc gamma receptor responses leading to kidney

damage.
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Exenpl ary cl asses of anti-cancer agents and cytotoxic
agents include, but are not limted to: al kylating

w@g®anss3ssuch as nitrogen 30 nustards, al kyl PCT/US2004/008827

sul fonates, nitrosoureas, ethylenimnes, and -52 WO

2004/ 0853 S2Q04 7 ri nes;

ant i met abgﬁiﬁﬁgglbgpgc %319 ﬁg%é?%éegn‘%g%ﬁﬁ%?&% §prias Lyn and

an@roguesimgiitanyin thelFaepailah 28etor Adhdddd ESnudiGHh of

as anthracyclines, bleonycins, mtonycin,

dagrastesilsiamd barophilsi thatplays ae impoetantstoléimasthma, allergic
5 t.ransferase

Ry 20 RERL AL Rl BiEase < ErepRYOIEORIORs REoptisyulated by

5oV 0 SRS TR i

10

15

20

25

30

anBcageilos isduanl denlanddation 2b8¥dlises, including in the basophil cell
m cr ot ubul e-di sruptor agents, such as ecteinascidins
or lina&iBL: thahroes naheaxpieass \Laki VBse ability to inhibit Fe epsilon

: bul e. stabilizi 10 ¥ C
(TEGBPHT g RRdt MErt BHEREE bReoRyY roshmnsepenilbe Rosdditional
g\r ggﬁig?glgﬁ‘é%lgﬁ&xé@?ﬁgg Toxglff{?;ﬁ/%%géf édelogrr]l(tié %8%?(5 gheir effect

e pop dterblsy | Inopotidiar,t heaiesen tPein hOROI S PR b Slue for the
inhibitors; prenyl-protein transferase inhibitors;

andreptment phagidusa ic shigtitis sand bilerongtases of allergic
procar bazi ne, mtotane, hexanethyl nel am ne, 15
pl P coor di nati on conpl exes such as cisplatin and

car bopl atTRe coPbindd E@ﬂ' vﬁ?%&"tﬁ% g?%%nqscoﬁ%édrf G arald

1
cytotoxi c agents such as “bio response

mogiohbertes, waovdghdgas) Dreells] ebeLARy B b F4RIcSin tH G eatment of
nonocl gnal anti bodj es.. The conpounds of the invention

nedny af e derementionedshpanders.on with radi ati on

t her apy. 20. Repr.esent ati ve ex | es of these_classes

of anti - clén%g?‘%ﬁ arc%}?i&?‘ﬁ?fedq%ggé%f;@np%? %I@,f&%f’r%eét
Nahybh#fbh et ' ’ I

Cyel ook e e TeT He SRR of O aritiiSaed eropaplery

bulsérdans irespecsivienof theimistiblogy, beraxahiple, for the treatment of
.thi otepa, dacarbazine, nethotrexate,

stre %gzocin, ) AZ ! :
t H’F‘%’g ank égjeﬁgp@aﬂgq}ﬁgat%@’anmmﬁ; madtipls sderosis, chronic
p 'y ribj.n,_cytarabine, fluorouracil
PSR bulEA Bk earl LR ore P iseer e, erat
blve ByE dikeasd! T-2ER mEdi08Y By PerlsendtivilP B¥ale Dsoriasis
safraci ns, saframycins, quinhocarcins, ’
diaddmoto’k ithpsei duiis) GulldindBanre rphdséme ceanderOstatne
dermatitis, allergic disease such as allergic rhinitis, asthma, ischemic or
reperfusion injury, or atopic dermatitis whether or not associated with
PTK.
By virtue of their ability to inhibit HER1 and HER2 kinases,
compounds of the present invention can also be used for the treatment of
proliferative diseases, including psoriasis and cancer. The HER1 receptor

kinase has been shown to be expressed and activated in many solid

tumors including non-small cell lung, colorectal, and breast cancer.
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tartrate, etoposide, teniposide, paclitaxel,
t anoxi fen, estranustine, 30 estranustine phosphate

w@owit085384 | ut ami de, buserelin, |euprolide, -5BCTNIS2004/008827

2004/ 085388 PCT/ US2004/ 008827 pteri di nes, diyneses,
| el BRE thaHRR2veckPlde i ' | '
al desl eu i’n%l@ |T§r ast % s%?égglﬁ%é?%r%ﬁ S?#@@)den%%?v%ﬁpressed

t r & bneast, ovarianphagoand gdstchtandete MbebdoRAN988B6dies that
genci t abi ne hydrochl oride, altretam ne, and topoteca

anfowunyegiHaboge ebundprnoaef e HETR2 sedepter or bileibitesignaling by
o RE e rbiEPEy B8 B Spt G S cabn gpeeltneal and

C a . . H H 1 i o’ .
5 CaphieaM¥Gldles. PRMNPlPEIoEL @ﬁpt@é(%glﬂhﬁ gxlﬁbété) s of the R1 and

10

15

20

25

30

nmet hot rexate, nethopterin, ei nasc

74ABERD kinasesyeilhhabe tifieicgunabieltre i@t iCati@Rors tht depend
gencti t abi_ne, cytosine arabi nosi de, podophyl| otoxin or

pod® stEnalsimiiom eithge of the tW@S"eeﬁtmhr%sTgesmwhpeunds are

et Si osphat e or .1,eni poside, nelphalan,. . . .
v SERELEF iR BAGP AR AP icibiteh SR pef et & Ruduhbinationswith
| eyHeeicRS i I ] t ot oxi ¢. .
agents | nﬁﬁgg@hﬁﬁ@%@%?&ﬁ% Pk 3%23@%%@ a(?(fx\%gﬁlcm
ashydroctildride («BlriSaytal), Mod cidpl 49 IPEt8d]) f Seedhe following
Fe(g)ruary 17, 2000 (Attorney Docket No. LD186); Gernman

PatitmeRts apkpefarerwes\iised thegeigs Coldetly, 3481, Vael, C. L.,

oo A9at Yorbleilaley . Wehe; Sriehrengsduntodtiolep J. M,

9 : 4 / 54348 1, D, 20
BN, SRl 0500

Watudg/ofOue sfficacyl dmd sefeey dEhtindmiast ahtHHBRDtsordtlonal
fouq;cbibicg',\/\o 99/ 24416; ancEE{;nyl -protein transferase

i FRBPIET D Wertesy a0 hipviad1EdiD)-goersxprensivuod asdcbreast

T iC ent.s, Wh eml oyed iLn "
TR GO A LR IRt SIEARHES Whease,
| Hfellin. 00ncdIRYL M), 5 ©639-4648 E@9OP Basdl a,tJ‘.PP?S%Wd; &ooper,

indicated in the r—z>hy5| ci ans' sk '‘Ref erénce
aMoRhePoliers Rie Barrtmensd BoyBosiVofD'Andireay &., Seillnan) A,

LT f ol | ow b | d i
TRy e T T
("Ni6SHeISORROFN dPﬁa?eSI il bf Qh&'—épqﬁérmal growth factor receptor

chimeric antibody C225 alone and in combination with cisplatin”, J. Clin.

Oncol. 18(4), p. 904-914 (2000).

The compounds of the present invention are useful for the
treatment of cancers such as chronic myelogenous leukemia (CML),
gastrointestinal stromal tumor (GIST), small cell lung cancer (SCLC),
non-small cell lung cancer (NSCLC), ovarian cancer, melanoma,
mastocytosis, germ cell tumors, acute myelogenous leukemia (AML),
pediatric sarcomas, breast cancer, colorectal cancer, pancreatic cancer,
prostate cancer and others known to be associated with protein tyrosine

kinases such as, for example, SRC, BCR-ABL and ¢-KIT. The compounds
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-54 WO 2004/ 085388 PCT/ US2004/ 008827 Conpounds
described in the foll ow ng Exanpl es have been tested

WO p0oangs3sor nore of these assays, and have shoREIT/US2004/008827

10

15

20

25

activity. Enzynme Assay Using Lck, Fyn, Lyn, Hck, Fgr,
Sr The fo has bee arried
ou(t;rf t&% ére%@gﬂy ﬁ?f've t1 { %1 osg:'ﬁnsggula fg:g geﬁ’&rRen CaIII_WS that

Hekre @{satﬁé o aﬁﬁ&e@ﬁ#ﬂaffﬁﬁo cHMoﬁié&‘a@bﬁt&léﬁg%ﬁté‘ﬁlat target
ki nase of interest is incubated in kinase buffer (20

mvBOBR8 Blpamd ciBTRudiCh for axamplerGkence® ¢STI4H81).est
conpound There%ctlonls iLnitiated by the addition L
of subst r“ébsyr?%e HEVPRHAR 21t Phevddnt Pher@Acertigalgampositions

S el AR TR0 gl o

J. t%eatlﬁg@Prd%eﬁl tyrodaid kihase-asseciabél faBk@n 1nTan amount
Phosphor ation sites in enolase and | actate

efous and acehdyynagaubitatly gucepwible kichidesr idiluent.
and I n. ', J. Biol. Chem, 259, 7835-7841
“\é@%f‘ymp?ﬁ%lqnéﬁttbsrprﬁ%e%% BysBYoRnay coptain eibsttherapeutic
0 100
R R R LR b
aI dipioying benveaitedred soﬁﬂ%ﬂmﬂrﬁkﬁﬂ@swk@ﬁlﬁe@ﬁ@ ésswell as
pr eC| pitated at 4 degrees, harvested onto PacKar d

Urkiermageusical @ddstmemﬂmtmﬁ appropTEpedarhe mode of desired

SCI til.l tlton ount er {o ertab %re proteln
Baiisfath & Hmple eyopicnis; pirdsrs, hsserettivs,

C t | I3

a%mﬁﬂﬂmﬁ%# Tty epetontin tB1ORRILAA3A A tifse well known

exadhecot of phaainaceutital feageiihioand the anount of

| abel can_be varied_as needed. This assay is
advant agediscasprendspf dysfamuadgenyls adlibsistared by any

bR vt TP SisREBlaL Sy lraa i e i PEGIFS
ahpeEle] d%'rah{hl@Q df E)b%eré"' s%ﬂcﬂﬁ%‘ih%‘ilgﬁ lb%%géf}& tﬁ’arrgg eﬂ%llgh such

ki nases (descri bed bel ow)” of f pro

yiagl lgsswbitapecud, intrelvahous, ibor{ahihisqilal eomintyi@sine injection
Ki nasg fusion protein. The prote| n t?;rosn ne ki nase may
b&T dBLELPR SeThrB A eD fes es&tem keragequscumiimantieous

ngégﬁgl na%ts&iéé%%gln ﬁw}_st rhp ggruglaglﬁg Oglr sagrla(})f[]tgplcally,

His§ich 28980 he foem\WP 28%4nD8P gﬁﬁnﬁgﬂ UP20Q4019%888 &s in the form
of suppositories; in dosage unit formulations containing non-toxic,
pharmaceutically acceptable vehicles or diluents. The present compounds
may, for example, be administered in a form suitable for immediate
release or extended release. Immediate release or extended release may
be achieved by the use of suitable pharmaceutical compositions
comprising the present compounds, or, particularly in the case of extended
release, by the use of devices such as subcutaneous implants or osmotic

pumps. The present compounds may also be administered liposomally.
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fusion protein using the Life Technol ogi es (G bco)
bacul ovirus vector pFastBac Hta (commercially

w@o@ithosdsBe) in insect cells. A cDNA encodi ng PCITHI20D4608827

i sol ated by PCR (polynerase chain reaction) was

inserted HXetnplabe ch8pbiticadol ???]géé%%%ﬁgwaﬁio& include

expressed using the nethods des

mafetRAItsiony Whithenzgkcomsaimfor tkeehpy, idrbBiyisYalline cellulose for
For. the production of Lck i'n insect

h .
geﬁgggﬁggg E’Q‘E%’C%IBWF Agid o sedigay algingte as I@ m@ehfdingh agent,
E. . £ i, J.,."An ' t
oy rstipfefloss & o AR RPEnber wid sivgriabarspbfavorng

5 S gaitsiRichsss Hoek Kndwilin SROSAP LA LUgIRE"
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cells," Protein expression and purificatl on, r%geia_sei’ablets
p. Wh@plggmyggmt@mg 48) exSnpid, anidﬁ‘ectﬂy@ﬁtﬂli@i%yceﬂ@llﬂi}é%? dide@&ium
y

thg reconbi nant. production of other Src-fam

Ki ﬁ&%sé’i?at%n%ﬁ‘él,ﬁ@ggvewnh@teﬁm andieEfkactosepodfutothbr

[ . i N a5.ki nase buffer that
contireait 3R Bl WK BE Ry piffchisiond dubipants such
digshilmisbrigionat in tH&abOVT k,%?uﬂ : Ly

pol y(gl u/tyr, 21:11). at Og@r%/ggn#{ac?4 K%’?ﬁ'xggaa]ligge@ehvered
pdhravegh ghenvnal3amiitThy sRblipgghLidtdfor Wicdd] hdmenistration.

S tfdgetl c E%Iﬁyrrer that serves as a phosphoryl acceptor
aﬁ\go sEYPFeHRd Srbleds on @“rﬁeéé'ld?,‘lemlkﬁsrmeexemplary
r i B N B he, addi tion.of enzy and

gafhk Qhich Ihﬁ* bealed. Bad 1%86;8{1%35‘%0%@%55 {hose

the reaction xtures Were

THerR 0l atévag the présent %bfﬂp%%hﬁ@s)tﬁ/itbrﬁsﬁaﬂg%iv?ﬁ% A1BRI s uch as

to 50 mM and proteins are precipitated
adrARnigal, dactose,cicoossared/pr cpdbdetteihd% Aldbencluded in such
PESGL R Lated proteins a][e ecovered by filtration

on P S PRHODE AN b8 ighymglegplar watghtirxcipigptmsudt as celluloses

T P A R TSRl a5
Egélf \@fqg T or e oxpresseq I ot nosur o BEE A byl Bropyl

se éﬁ&(}gi hydwwapmnghgqmgyr i:eiﬁ;lbye aﬂmmck ’,th,ysodium carboxy
C scri.be ove or _Lck. The
013{63%? L@%@%%&%@M@‘é Sralpperenhpdride, gendlimeri(age Gaptrez), and
bagan R\t dd j ac | nvi troge
L RSt A0S sy S SBBP sl Coorr!

a934n Lmbrigyets, plidhats) flavold)woldrise bkéntsthgd gtabilizers may
y

r ngi nant 0rotei n was_ partially purifie
i IS¢ &M € Isaseraf Bhrigsition and use.

Exemplary compositions for nasal aerosol or inhalation
administration include solutions in saline which may contain, for
example, benzyl alcohol or other suitable preservatives, absorption
promoters to enhance bioavailability, and/or other solubilizing or
dispersing agents such as those known in the art,

Exemplary compositions for parenteral administration include
injectable solutions or suspensions which may contain, for example,

suitable non-toxic, parenterally acceptable diluents or solvents, such as
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Ce"ll assays 5 3. ilular tyrosine phosphorylation
Jurkat T cells are incubated with the test conpound

w@anw4psess stinul ated by the addition of anti bpdyUs®04/008827
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CD3 (nonocl onal antibody G19- 4). Cells- are | ysed
af Ledndiel 14- Bﬁtéﬁecﬁ 1, SRALP ek RS af ) ,4%11 X%{tgplé:eq%hum

addition o6f a af fer ’contai ni"ng

Ph o]sblﬂfd’eyécﬂﬁtlon O1f oﬂkﬁér@iﬁte&ﬂ@ didpgeroRicest At g and suspending
anti - phosphot yrosi ne i mmunobl otting. Detection of

phd&pss indufine amtbsbicimpropmaliglyrerisles] and ety idd)

as. ZAP-.70 i.s. det.ected by inmunoprecipitation with

ant1< %—g?‘ﬂ}elan?‘? gody foll owed by anti- phosphotyrosine

: ribed.in.
Seni oven, Caeiblagt Elin b ABEAN RS AR S8R Eh| R inclnge
J. stippdsddoetes Whith, mbhy dsabdier forSeBmph)@ é{ﬁgﬂﬁ%trﬁfnhlrritating

J. A, ZAP 70 tyrosine kinase, CD45 and T cel
r cREPPISNL] F1YCH 9% peaer buttw, @Nﬂth@mgl}mdudecésfensedﬂ polyethylene

2o EL150YBET SHS 3915 ah g Einap e meRabres: Picligaifioador
t h@ik8o1e inRBe Bkl Qg{sz:ytt? r81da38 'tﬁbtdrhge tyrosine

phosphoryl ation of proterns Pnduced by

ant i - CD3 Enémbibﬂrye&mﬁ&l’ﬁons fdieto@ﬁ@aafcahirﬁ@u%oﬁ%%cmde a
see Hansen, Martin, P.J. Beatty, P.G

E. &Plcaéﬁam% 5@@1@ ap Plastibase Guinenalroil wepledoyith plccﬂaj'étlhylene)
def t he wor nonocl gna
ant1 bodi ebhé SRR ERRSERE oY dortptin At i prasest ivention may

B t |
St P R s, S NG B
arttbsage bendettsdor ad.allult Bufean Q ﬁ|om RabhthoMi ﬁoC.J['OO Rgfkg of

0SS Tsu, T.T. and | nboden, J.B., "Signa
t r"éﬁé’dﬁ%&gb& of eRFiBe gﬂnmgmndd@é'pim swhlcbtmajalbatmlmstered ina

TR bk el B S g P B XL S 1 10

( 18883 peBdad. ICHHAI B%ﬁ‘é&%i’oocﬁﬁaa\m}ll%q%ie/c%&&s% level and

PCT/ US2004/ 008827 Lck inhibitors blo cal crum

métgduerayiofdosagdfarednspatticnlhaseabjest binyabé vaGled and will
ies. Cells are_ | oaded with the cal cium

" MlapBad siboms vrrigy o faciedneding theaclivCoidheispodific

X l&gﬁlﬂp? ?2?1{%%53 ?r{eﬁa}{s]%rne us%cn%%P f 8%?6 %‘i !ﬁa%q;hfgj HHon of that
r ec@pdund, bhe Bpages dge, b&?y Rleushty ic@h8fal IAtH, de3ldil &Rt of

descri bed i n Schieven,
the subject, the mode and tlme of admmlstratlon rate of excretion, drug

combination, and severity of the particular condition. Preferred subjects
for treatment include animals, most preferably mammalian species such
as humans, and domestic animals such as dogs, cats and the like, subject
to protein tyrosine kinase-associated disorders.

When administered intravenously, the compounds of the present invention,
including compounds of formula I and IV, are preferably administered using the
formulations of the invention. Generally, the compounds of the present invention,

including compounds of formula I and IV, are administered by IV infusion over a
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Mttler, RS., Nadler, S.G, Kirihara, J.M, Bolen,
J.B., Kanner, S.B., and Ledbetter, J.A , "ZAP-70

W@ 9008983388 ki nase, CD45 and T cell receptor i nROI/USI841008827
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in Wand H20 2 induced T cell signal transduction”, J.

kriod #1886t ab&@ 90 r&&ﬁ%@ 'tﬁgtr]oé@ 3 (h%)gl%gfn:o@feq'gﬁ?é ltaP(?LétISQtr}ﬁgHtes to

erences |ncorporate

assbgms 2lhokrsi nimréapﬁefurﬂaly aboud 45 nhihetep td0 fremasd, and ﬁfost preferably
nor mal human_pe heral bl ood T cells stinulated
gr ROkl heun nTYPl@g &gmﬁﬁ\?ﬁl ds@rpadministered ilé@venomswn a dose of

\(Ng:lglé pib%ﬁ@O g%éj@a f@S ;%{Jfgﬁgfy al%réﬁ a Pg@b&f %) %gmcurgnore
anpkefdﬂﬁﬂy bt plﬂmg/m%tomahg/df ﬂiﬂﬁnaﬂtpr&@ﬁlélﬁﬁ}éﬁgﬁ ﬁ}g/m

the plate_serves to stimulate the cells. Nornmal
pePngidoxdingryskill indhearsmeovdd deadily kmh)w hew t® cmmlag; doses

\ém'ofrh test cg(gﬁl d%%ﬁ,e t' ) %%gfq%&gﬁleﬁgﬁ%pﬁ@r[@%%% of the
&t (308 ole2H b w ,é,r /eSS L By e G 310 120

after 20 further upation to a TOW T nCOT por at rotr of

t he | abAk disotssediavdvg, caypiuhésozpd Ipféh@nt ihheatieR) inSludig
harvested and counted in a scintillation counter to

mestRoandee] fogppla {k ped 'brean bs adménistercd owalhy ittseaemiusly, or both.
| ti
' l{nlf)%ftffﬁﬂaﬁ,t tglgg%g{ %F fheqP e% Ii]l%n RLE Snglg%§ dl?sﬁ%ge gToéci)ciﬁ)"lss sucg as once a

are not e SCO

Aatay i 2td th@aye/kieysdy bvery Béo Exlayea hfse B fe@erﬂﬁfvle%}g 4 to 8 days

bel ow Compounds of the Exanples are identif
t F@d@neshprederably cyew days whi ette enpogingens theye eqoapmbd(cff@rdays to 5

SoPER sy PR R daRe rhirs PR R o B o most

c pigfetabty 1 svetlhe 1 wkblg, 1rr‘t§53wé/¥ﬂ AR AIBR3BBre is no treatment In
PCT/ US2004/ 008827 corrpound of 'the exanple (fo

exapeeembodimgaibe eemphendsiof the nresepbiumventidn, 1IEi<lElnpg empounds of

2 4/ 0853 04/ 08827
)fgl}rrélglg% ﬁpo nlgp é:an ge agla]dlé g%g a@g,nlg ravenoysly i hoth, @gee a day for 3
Die(2, wvith aBdriovl sTWrdfepabBel week to 3 weeks in between cycles where there is

no treatment. In yet another embodiment the compounds of the present invention,

including compounds of formulae IIf or IV, can be administered orally, intravenously,
or both, once a day for 5 days, with a period of preferably 1 week to 3 weeks in
between cycles where there is no treatment.

In one preferred embodiment the treatment cycle for administration of the
compounds of the present invention, including compounds of formulae II or IV, is
once daily for 5 consecutive days and the period between treatment cycles is from 2 to
10 days, preferably one week. In one embodiment, a compound of the present
invention, for example, a compound of formula IIT or formula IV, is administered
once daily for 5 consecutive days, followed by 2 days when there is no treatment.

The compounds of the present invention, including compounds of formulae III

or IV, can also be administered orally, intravenously, or both once every 1 to 10
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Et OAc = ethyl acetate Et20 = diethyl ether h = hours

10 HATU = . o
woRrjodiossshyl am no- 1H 1, 2, 3-tri azol o-[ 4, 5- b] pyrPdi/isoyb08827
met hyl ene] - N- met hyl net hanam ni um hexaf | uor ophosphat e

N- wels) relidr bty e vem N oked¥dRRore preferably every 3 to 6 weeks, and
4- rmrphgl i ne- proggnesul foni c acid gyl\/% D e fid even

spawre pieterably Reary Piweeks: retention time RT = room
urated TFA = trifluoroacetic

;Siméer g@? aﬂqglei ate&%@gt BYERLQN, ghgreompounds of the present invention,

PO D004 Soaaoy " Loanlap IYYh (5 HC MARYered in 028 gy v

5 6 thrnretthg Icgmpm;dd)sarﬂ inoheamobsipytinirdsteRdbs dys 1, 7, and 14 and orally
zolv ar cid, 1 1-dinmeth |y ethy ester
nys g qpnatively thegempogings of the present 1nvent1on

Et mudaq H%poﬁhﬁso&%ﬁﬁﬁ%‘ﬂ BXNAT RetinfTREY b d 28 8508

5-car boxy ate A suspension

et Wireid- thmmnpaunﬂ&xmyﬂmmm Bl [e af- cﬁﬂ!}béﬂfﬂlhﬁé?ec( é@d@ Pand
100 mmol ), di-t-butyl di carbonate (26.2 g,
arfatfavenav%@ﬂ%%ﬁ%smam ?vel‘l( 8ob28%y, 6.55 mml) in

10 T 1 ogen oot A RSO s hathb Pagféuggrﬁpoundsl of the
K?"‘Sﬁ%“'ﬁ”ﬁd????d e B0ty b e URIE PP
W@gim]agﬁ@@edmmhﬂ]thﬂ rfiEduEhovGE a reghdtisepfor(3@@nple; a reduction

21 tuV\III:%r(:"srlze‘;Jl noqﬂ gﬂélpgosedlrlmﬂmg'\’é%)?l%ft)y isarre];gcﬁgg centrated
The compounds of the present invention may be employed alone

15 or in combination with each other and/or other suitable therapeutic agents
useful in the treatment of protein tyrosine kinase-associated disorders
such as PTK inhibitors other than those of the present invention,
antiinflammatories, antiproliferatives, chemotherapeutic agents,
immunosuppressants, anticancer agents and cytotoxic agents.

20 Exemplary such other therapeutic agents include the following:
cyclosporins (e.g., cyclosporin A), CTLA4-Ig, antibodies such as anti-
ICAM-3, anti-IL-2 receptor (Anti-Tac), anti-CD45RB, anti-CD2, anti-CD3
(OKT-3), anti-CD4, anti-CD80, anti-CD86, monoclonal antibody OKTS3,
agents blocking the interaction between CD40 and gp39, such as

25  antibodies specific for CD40 and/or gp39 (i.e., CD154), fusion proteins
constructed from CD40 and gp39 (CD40Ig and CD8gp39), inhibitors, such
as nuclear translocation inhibitors, of N F-kappa B function, such as
deoxyspergualin (DSG), non-steroidal antiinflammatory drugs (NSAIDs)
such as ibuprofen, steroids such as prednisone or dexamethasone, gold

30  compounds, antiproliferative agents such as methotrexate, FK506

(tacrolimus, Prograf), mycophenolate mofetil, cytotoxic drugs such as
-51 -



in vacuo. The residue was triturated with hexanes. The
solid was filtered 15 and dried in vacuo to obtain the

wao paokessespound (20 g, 72% as a tan solid. BPCT/US2004/008827
2-t ent - but oxvcar bonvl oxvam no- 4- net hyl -t hi azol e-5-carb

oxﬁhhﬂuﬁﬁin@ eﬁadséjrdl{)/@go a'i'ﬁfd%n TR« lilhlb]ttﬂrﬁ such as tenidap,

et hyl - 2-t ent - but’ox onyl ox¥amno

t heazieTRHSantibbdiey oatsel{lle TNF %cﬁftombh ds'etanercept éEnbrel)
t et rahydr of ur an- et hangl (250 20 3) was trea ’
vvl rapamgRindsiokiznys ppRapasuine)) lefitrgmidet(Aravalaand

e e R e A BB
5 Waﬁof@&@ﬁB V(Vi(ﬁ&)' ok &é}‘iﬁé’tlvgéqﬁlellé% 'a‘?lldethvgaPT iﬁﬁgltg{ﬁs&sclosed

water, diethyl ether, dried in vacuo over

P hUSﬂkﬂ)deﬁmsvmgﬂﬂ &« [RdadaenbA@bhaaﬁth enkbfpdratsd Hel(eqn by reference
89 as a 25 white solid 61 WO 2004/ 085388
tirein gnfigelys Seriat No. 60/056 770, filed 8/25/97 (Attorney Docket No.

9?#2?2?1%?535” e e 5%, Afed a%aé}y Gatgagy Docket No.
CthoQa*) Bedig N OrorBoNane. 241 6/1%9s é%i%tggi?% 083t No.

added dropwi se to a stirred suspension

10 bL@é»z;aab} [Stemid] MNg. 866/656 zveﬁeﬁmd 8195/97 oAﬁtoﬁn@yameKad NG.
gf#’&k %i ﬁ# in _di chl or onet hane (150 nlL)
Q Hi 0. fQﬂ/ @ {1es6/15)9&ABerngshBocket No.
I ft diti
e R20BLP BHLA NE el 005 03 Gl PRI o iennDoskatoRm
{ apeotySerial o 9o/ 1724181 61dd 10715582 (RttolhEy TRNKENNo.

was evaporated in vacuo and the

C&Aaﬁ%a)as@mahmch Q00 T8 BLMA 3M/926Attarskyt Deskal Ned

the title acid chloride (10.7
15 93%%@@ 2l Mo 45 265598, Bled 37098 (Abtorsey Docost No.

||- i h | -
[ kibat §F% 5’%%‘@%11?”&%%%3%%2%@%% iy reliedrbiran:
2 Hiolberibiughy, iy Daﬁtllnkrf*i@h@GJ3lV![féDo§§ld6§7 R4 WrWeg gdded

d(‘ogqatvsetoa stirred sol utfion of
2-Ctaavaple @W@égkﬁ’uﬁpnquoaﬂnamnﬂﬂmbnyidmgrtasgpgsa’SJ Immunol.

38. 66 |
L kﬁ&sﬁiﬁé@axzoﬂ% 556 1§ Doniiber S0y obenbaugh, D,
di 44. dd
20 r%%\%&?gﬁy e so ut| ?nﬁgv\iaéha pn\%ﬁ?d%gﬁf%qqe%ﬁ?fg
sNaetledRihy Stamankewd] 1.i DeabetZef.J. AN eancﬁﬁwﬁﬂtzam%he human

evaporated in vacuo. The resi due was suspende
Ef get! gringemep39 mutesaber ofthe RN&gerCramily s ©lichB@G0r the

"ED40 receptor: expression of a soluble form of gp39 with B cell co-
stimulatory activity”, EMBO oJ (England), 11(12), p 4313-4321 (Dec 1992);
25 and Moreland, L.W. et al., “Treatment of rheumatoid arthritis with a
recombinant human tumor necrosis factor receptor (p75)-Fc fusion
protein, New England J. of Medicine, 337(3), p. 141-147 (1997).
Exemplary classes of anti-cancer agents and cytotoxic agents
include, but are not limited to: alkylating agents, such as nitrogen

30 mustards, alkyl sulfonates, nitrosoureas, ethylenimines, and
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2x), water, and brine; dried (MSO4), filtered and
concentrated. The residue was triturated with ether

wWao e0osbossss the title conpound (12.5 g, 86% aBCHUSZN4/008827
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solid. 25 Exanple 2 Preparation of 2-Am no-l\l—(z_gj

6- {riaspidyy | 188! Bchoas F ,

e Z%ﬁgg%%%b@g%% Uszoom%o‘%%g‘%%%@@%%@rg’ figey
ZSanaldgued3 aidspyrimidinefinalogues; antibiotics, such as

[5-[[(2, 4, 6-Trinet hyl phenyl ) am no] car bonyl ] - 4- net hyl - 2
- wmthasyeliness blaarayeisisg mitomyginedagtinphyfcinsaad (10

ghpeacl _ =dlhglisonyiciosne
i Reasirinlfes wh s R pRfARS: donemirisdin

u r .
RS A S L 5 M o
sotstrogend Afttiesirogens, andtcfensydgitRindidgeds pogestins, and
(MgSOM), filtered and concentrated. The residue ~was
vasheiiginghhermenexdeasing henavetaomtagbhists] 60treblide

to o in the itle c 6.7 g, 91% as a

wr R B Ot Ul IRPE e o GR AESeqiP S Iding or their

6-.Tr. ani . | ct81i1s,,s

Ly e T —

é pb.d‘lﬂtahyll ﬁtdi(gl@c):)? &&_(gfeéafelﬁiﬂa&otéi%@? afd@pothildhed AP or their
Eta[q;qlg?gé togrderiatives axlénh;demiwair@mddemr stichosi©oiaidy| -

t hallﬁzziﬁ)licelé? épi%%rcﬁ)%)%rlllaottg}dns, taxanes; and topoisomerase inhibitors:

prenyl-protein transferase inhibitors; and miscellaneous agents such
as, hydroxyurea, procarbazine, mitotane, hexamethylmelamine,
platinum coordination complexes such as cisplatin and carboplatin;
and other agents used as anti-cancer and cytotoxic agents such as
biological response modifiers, growth factors; immune modulators,
and monoclonal antibodies. The compounds of the invention may
also be used in conjunction with radiation therapy.

Representative examples of these classes of anti-cancer and
cytotoxic agents include, but are not limited to, mechlorethamine
hydrochlordie, cyclophosphamide, chlorambucil, melphalan,
ifosfamide, busulfan, carmustin, lomustine, semustine, streptozocin,
thiotepa, dacarbazine, methotrexate, thioguanine, mercaptopurine,
fludarabine, pentastatin, cladribin, cytarabine, fluorouracil,
doxorubicin hydrochloride, daunorubicin, idarubicin, bleomycin
sulfate, mitomycin C, actinonﬂycin D, safracins, saframycins,
quinocarcins, discodermolides, vincristine, vinblastine, vinorelbine
tartrate, etoposide, teniposide, paclitaxel, tamoxifen, estramustine,

estramustine phosphate sodium, flutamide, buserelin, leuprolide,

-58-



A suspensi on of
et hyl -2-am no-4-trifluoronethyl -thiazol e-5-carboxyl ate

WQ@04H68388 g, 21.02 mmol ), di-t-butyl di car bonat BCT/USBA4/008827

g, 22.07 mmol) and 4- di methyl am nopyridine (260 ng,
2. ptéfilred, MigheSt S 1epRihane, afdloilntciAtop! | f{egf%hns

under nitrogen for 1.5 h. The solven a

i naldesleukin Hilgrestiny sasgsacbstinn! ARPASH, PC@ Blebikin

ge] .colum. Elution with 5% -63 WD 2004/ 085388 ’
PCFIyaEseny bypdmchlopddenbetameshasese, gahkitabtndhyiséehloride,
Et i.n_hexanes. afforded the titl conmpound (6.57 g,

92 eﬂa?g%i%cf g%ﬁ)?f&?ag?}né any ana.l%gs orncrl)erivati\(fes thelgeof.

5 2- Tert - PR@KNEPRROANLAUAMAR: SrLLRLinoromeyhyl thiazg, o g
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le 5 carboxylic 5 acid stirre

ettoypachitestel; bﬂspdn@ﬁaém%ﬁlamrﬂda@rﬁb' i i -
trifluoromethyl -thiazol e-5-carboxyl at elc(%l.’ galg’muingrr?rcm
m%?*‘)‘npﬁllhtgmaﬁmmppwinnmeth@irmm mtkthvopberin) Miédmycin C,

| ut | 73 nL). The ni tirred at
LA Bt e v ST e

; 10 . ' H d. ext
a5 ey 30 IO oo
veterivaitasiedeh &y €bpoNadS@bpobidd ﬁh@gpﬁﬁfje or teniposide,

concentrated under reduced pressure and I n vacuo

ongalnhalaa, winblastisied viierighng, laatUpidinea viltidsinsohhd.

15 C. [.5-f

f?‘il,lﬁ?%p‘?ri met hyl phenyl ) am nol car bonyl | -4-trifl uor onet

hyl 2 ' ‘catbam id, 1- di et hyl et hyl |

cater ARETRNToL BREPEMECAEAT ot i ARentrnadude the

t dolowing:uotbiilozrel @érivatives as found in U.S. Serial No.

but oxycar bon%{ll oxyam no-4-trifl uororretnhyl -thrazol e-5-ca

L gty e 00Tt omey Docket No. LD16);
-tri niline : mmol ), an

b&%ﬁﬁlf}g@ 5\@1-6}5&55%94%-8@ VRePRY 1 20SPn SYPHIS £2RA6UNIWO

h 8 4 ) i

e O e PR o8 B an T Bl e oo fofelwiq. "

d'eeuoeasm,mvcﬁggvbgsqs?wénggﬁa%gg? Ang%%go?aw

ag. KHSO4 sol ution foll owed by sat
s8PILBSR4, THO 89¢HB6HBIBY 099/ 5488ar WOES0 L3181 Wb

dgj 2 filt d d trated. Th
07 B R Eh 948505 RO B8P IR 5872438 cand WO
d i1 % i.n_h foll d by 10%
20 ke kI B L Tesapes Lol Lo by 100
689Y24418; Wiid pr&9)llProtEl PRI rase inhibitors as found in WO
97/30992 and WO 98/549686.

The above other therapeutic agents, when employed in
combination with the compounds of the present invention, may be used,
for example, in those amounts indicated in the Physicians' Desk Reference
(PDR) or as otherwise determined by one of ordinary skill in the art.

The following assays can be employed in ascertaining the degree

of activity of a compound (“test compound”) as a PTK inhibitor.
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- 64 WO 2004/ 085388 PCT/ US2004/ 008827 Preparation of
2-Am no-N-(2 4 6-trinethyl phenyl)-4-trifluoronmethyl 5

wa hioamgdsexar boxam de, trifluoroacetate (1:1) FPEI/BSI0bIB008S27
H2N H3C CH3 5 A sol ution of

[ SColiporthdes Jéécﬁﬁeﬂ)ﬁhmh%%ilbﬁﬁ% E]x%%ﬁl%gya]vé%een tested in one

trifluoronethyl-2-thiazolyl]carbam c "aci .

1, or tiaretdiyhestabsagst end (2@ shogyn c8itgmol ) in
trifluoroacetic acid (5 nL) was stirred at OC for 1 h.
The sol ution was concentrated under reduced pressure

' . t | t h et t a.,0obt ai n
Z”@g%%%%h?%#’ifﬁck&a%a%ﬁﬁé—?ae%zsm e Ziios 1 o
bt ai i QQ}Q“ QBeri 0 . . .
° selt IaIO\r/]v nglfibg?wglx%%pl e ggﬁ)gg%r at %n oF ﬁ%g% ﬁ{ﬁyg}%em tyrosine
6- Kimases hyglkpReny Lyanties) Egr,tewe, Bibhemyd Yes, 15

' I bam c acid, 1, 1-di nethylethyl ester CH3 O
tcmgaz E||3 f:é%r)@?p tiresine &gi.gasga_ of intere)ét is irlllcubated in kinase buffer

Et = \Zex:14 I am no- 4- phenyl.-{ hi azol e-
o O B O e ATt R BT AR ety e the b8 compound.
anthe geaktiseidwedtiased Btthehdaftios ¥e E%strgﬁt:sut%' {1 final
et hyl - 2- ami no- 4- phenyl -t hi azol e- 5- carboxyl ate to give

10 t heorrcentrativonploli pdl ATR 3.3 il B[383R]i ghrhB-BTP, aBd 0.1 mg/ml
2-Tert-bu onvl oxvam no- 4- phenyl -t hi azol e-5-carb

ol deBgtirod Grologs GvpADELoR deREThlsuDCippoB IR, Bech, TS,
COTRRPS 5 JOE RSP A HIELBIPARTRE D228 i
ooy by SRS A s i o
oxiiol.cChernd 259, Gi886rT81EL (1984)). The reaction is stopped after 10
15  minutes by the addition of 10% trichloroacetic acid, 100 mM sodium
pyrophosphate followed by 2 mg/ml bovine serum albumin. The labeled
enolase protein substrate is precipitated at 4 degrees, harvested onto
Packard Unifilter plates and counted in a Topcount scintillation counter to
ascertain the protein tyrosine kinase inhibitory activity of the test
20  compound (activity inversely proportional to the amount of labeled enolase
protein obtained). The exact concentration of reagents and the amount of
label can be varied as needed.
This assay is advantageous as it employs an exogenous substrate
(enolase) for more accurate enzyme kinetics, and can be conducted in a 96-
25  well format that is readily automated. In addition, His-tagged protein
tyrosine kinases (described below) offer much higher production yields and
purity relative to GST-protein tyrosine kinase fusion protein.
The protein tyrosine kinase may be obtained from commercial

sources or by recombinant methods described herewith. For the

30  preparation of recombinant Lck, human Lek was prepared as a His-tagged
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Compound 5C was prepared by an anal ogous nethod as
that of 1C, except wusing 5Bto give the title
W@ o0vposases 5C as a white solid (90% . D. 15-11(BCT/US2004/008827
, 4, 6-Trimet hyl phenyl )am nol carbonyl!| -4- phlenyl 2- 10
t hi Ram, S
Coﬁlg%g}r%?rgﬁﬂ[?fvlvas p g%gg[g% Cgeflc’!ha][ﬂ)ll g@%égou@l}% HFO szS vector
t h@iFaefBé.cDHteX&ﬁntnemﬁlhgaﬁﬁldkﬂeyin/ﬁlsfebﬁcélﬂé | & cDNA encoding

conmpound_5D as a lig ellow solid (93%. Exanple
15 gg%l—'ﬁk iigpiabd hym% 6PolyprErase Chamrmatcjzmmh avas 1nserted into

b tate
(1P Yofl0F R e RO BN e o6 SsHHE a6 Bis thyn Aoseribed by
5 anah@ﬁ&qﬁ;faatda@# %etngz g)%rlf?\;\%fﬁg ﬁ%g%?)éumaigog}a%hy For

give the title conmpoun
Ex‘&imopﬂ)dhdﬁfoﬂ,txdﬂadk fmirect cells using baculovirus, see Spana, C.,
[l Phenyl ami nol car bonyl | - 4- met hyl - 2-t hi azol vl | car bdm”

i cO Beyrke, £.9., Botennd iBoi and Faggooli, $6 “A0abods 6DBE388 osine

0 Co d
o BRARE P %Qéﬁ?gﬁ%ae%%ﬁ 52 Scivaps r%%pr&%im
USEPEdHYEHd %glzﬁer%a&@lsof P é _ b@éﬁ‘pkﬁ%@ LREL AL 01%, Vol. 4, p.

triethylamne i'n place i opropyle
10 g| &QOBB@ (1993 %ﬂﬂﬂaﬂm‘bﬂﬁo%nﬁi}rbéﬁsé\@lféletkﬁé)féc@mbmant

(76%. Exanmple 8 Preparation of .

2- mﬂdﬂétlﬂn(qﬁwéh?lr Prafamililingsesi azol ecar boxani de, 10

tri c N H3 C Conmpound 8 was
pr e%%’”gd%%‘g ?}sé’ﬁé?%%é&sorrgpﬁgd as that of 4, except
Compounds of interest were assayed in a kinase buffer that

contained 20 mM Tris.HCI, pH 7.5, 10 mM MnCl,, 0.5 mM dithiothreitol,

15  bovine serum albumin at 0.1 mg/ml, poly(glu/tyr, 4:1) at 0.1 mg/ml, 1uM
ATP, and 4 uCi/ml [gamma-*P]ATP. Poly(glu/tyr, 4:1) is a synthetic
polymer that serves as a phosphoryl acceptor and is purchased from
Sigma Chemicals. The kinase reaction is initiated by the addition of
enzyme and the reaction mixtures were incubated at 26°C for 1 h. The

20 reaction is terminated by the addition of EDTA to 50 mM and proteins are
precipitated by the addition of trichloroacetic acid to 5%. The precipitated
proteins are recovered by filtration onto Packard Unifilter plates and the
amount of radioactivity incorporated is measured in a Topcount
scintillation counter.

25 For the preparation of recombinant HER1, the cytoplasmic
sequence of the receptor were expressed in insect cells as a GST fusion
protein, which was puriﬁéd by affinity chromatography as described above
for Lek. The cytoplasmic sequence of HER2 was subcloned into the

baculovirus expression vector pBlueBac4 (Invitrogen) and was expressed
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using 7 to give the title conpound 8 as a white solid
15 Exanple 9 Preparation of
w0 2601/0§33881- Di chl or ophenyl ) am nol car bonyl | - 4- nepdly/US04/008827
t hi azol vl | carbam c aci d,

(689 .

H3a& agHEntd3:

prepared by an "anal ogous net

L Gl N M.

1, 1-dineth Ilethy

usparti@lly pirifiddbby dm-ekeleange ¢hrotnitaeriphy.e
as a white solid (28%. -67 WO 2004%8%3%8
PCT/ US2004/ 008827 Exanple 10 Preparation of

2- Am no
t hi az,ofwega!r oy

o 5l e ne

met hod as that o

-\

2 4-di chl orophenyl)-4-nethyl -5
fi de, trifluoroacetate (1:1) CH3 Hz N

| ester CH3

compound 9

Wl phBsyIRLBRar ed by an anal ogous

, _except U

ing 9 to give the title

conpoundugkasT aelbare isalbated WM the 16stRoapdend dnd then
[ f b- 2 4
gr %m%%%aﬁé%%Pﬁ%%bm to €D3 (monoclonal antibody G19-

P g

Pill):éls_ di @%qgg?%%si

ester OH3 C
rpd tame by the

Etdditidntofd 1yaid BAHERAEAABYAINYRPLAP abitr328L e PRoSHAE tion of

| at e

proteins is detected by anti-phosphotyrosine immunoblotting. Detection of

phosphorylation of specific proteins of interest such as ZAP-70 is detected

by immunoprecipitation with anti-ZAP-70 antibody followed by anti-

phosphotyrosine immunoblotting. Such procedures are described in
Schieven, G.L., Mittler, R.S., Nadler, S.G., Kirihara, J.M., Bolen, J.B.,
Kanner, S.B., and Ledbetter, J.A., “ZAP-70 tyrosine kinase, CD45 and T

cell receptor involvement in UV and H,0, induced T cell signal

transduction”, J. Biol. Chem., 269, 20718-20726 (1994), and the references

incorporated therein. The Lck inhibitors inhibit the tyrosine

phosphorylation of cellular proteins induced by anti-CD3 antibodies.
For the preparation of G19-4, see Hansen, J.A., Martin, P.J.,
Beatty, P.G., Clark, E.A., and Ledbetter, J.A., “Human T Ilymphocyte cell

surface molecules defined by the workshop monoclonal antibodies,” in

Leukocyte Typing I, A. Bernard, J. Boumsell, J. Dausett, C. Milstein, and
S. Schlossman, eds. (New York: Springer Verlag), p. 195-212 (1984); and
Ledbetter, J.A., June, C.H., Rabinovitch, P.S., Grossman, A., Tsu, T.T.,

and Imboden, J.B., “Signal transduction through CD4 receptors:

stimulatory vs. inhibitory activity is regulated by CD4 proximity to the
CD3/T cell receptor”, Eur. J. Immunol., 18, 525 (1988).

3.

Calcium assay
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Compound 11A was prepared by an anal ogous net hod as
that of 3A, except using

w@edwlsadssanm no-t hi azol e- 5- car boxyl ate to gi ve BCEUSI0D4/€8827
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conpound 11A as a white solid (79.5%. 20 B.

2-Tert- | e [

rera | CLUSIMAREARLQAG AR STERE bl figied wi
asahtiaCD8fardBbodiex.c €pllstgeNgaddd with they EaIHlﬁntthic%tor dye indo-
conmpound 11B as a white solid (95.5%.

2- Telreatrd withcantidoDBentibadyosudhi a&dh@nﬁ)rmldlmi)alntﬂ)ody G19-4,
aci d chLF ri de -68 V‘D 2004/ 085388 PCT/ 82004/ 008827
CoPRB A HCIREL 4R bR eBG U wie &y hysrecording

t h@ﬁaﬂg ﬁ it qu&‘éﬂ)gol%i? i1go-313t° aégagsecr}ma% o ééhqeven G.L.,

conpoun

f (Mlitkl&e, R Stxﬁfm&ueahswl Karihaeh CANMO Boldn, 2F. Bhlﬁéﬂhé&l '@B , and
\rNg]_';\mc acids 5 1, 1-dinethylet hyI est er "Conpound

edhebber, doA by ZAR-Z0) aynsging kinsiseo C R4S ahdtT cdll i@,eptor
exce sin et cQ nd 11D as an
o Fiphrere @mlfi";? 35 ipdRse 3| €1 EPAL paratnenon . Biol
2- 0 Lphely
t h%’%l eécélsrg %gj 18: édd 72@5(?1 I4§)for oa{éﬁ‘% aeffen(gllb\é lg‘a@(’@t@ﬂstherem
2H N CH3 15 Conpound 12 was prepared by an anal ogous

met hod as _that of 4, except using 11D to give the
li ght yeI I ow solid (88%.

i
tE(X)aggl s ngw%eﬁfeﬁr@w ettt oatiBe HesErrbBeripheral
bedlevd Tﬁé&fsoéﬁlhﬁlﬁtea%%?ﬁw(\gﬁfﬁo %%ﬁ)S "i{IHS anti-CDO8 antibodies.

di i sopropyl et hyl am ne were a

a A 96peeld Ipd)antea’s cﬂ)ﬁlte(dl@ﬁ)tlrﬂ@ méhaforaitdntibdtly to CD3 (such as G19-
(rjrééhl oronet h 1)1 The solution was stirred
n&g aatipg y hs allg@a é@ bindpandthen the plate iy waghed. The

r diluted with ano 02
S, S Pug e e A0 RO human
g/}ﬁzr erRl Bldo@at eells whd AdaEd bangs mﬁélu%'ﬂleﬁg TRER 288 dfapound
1) followed by dichloronethane
plus anti-CD28 antibody to provide co-stimulation. After a desired period
of time (e.g., 3 days), the [3H]-thymidine is added to the cells, and after
further incubation to allow incorporation of the label into newly

synthesized DNA, the cells are harvested and counted in a scintillation

counter to measure cell proliferation.

The following Examples illustrate embodiments of the present
invention, and are not intended to limit the scope of the claims.
Abbreviations employed in the Examples are defined below. Compounds
of the Examples are identified by the example and step in which they are
prepared (for example, “1A” denotes the title compound of step A of
Example 1), or by the example only where the compound is the title
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(8 mL). SCX Colum filtration were performed using a
G I son robot unit. The columm was washed sequentially
wowRaoh/08i3sh! or onet hane (9 nlL), -69 WO 2004/ 0853BGI/US2004/008827

PCT/ US2004/ 008827 di chl or onet hane- net hanol (9 i,
4 %a I 9« 1 hano
P P et T ARl " Sengbied ty Pl iibound of
anEanﬂel\‘Z)ammnl um hydr oxide in nethanol (9 nmL). The
elutes were collected separetely by the robot and
then concentrated using a speed vac. 5 Fractions
containing the products were conbi ned. "HPLC Ret Tine"
is the HPLC retention tinme under the follow ng
conditions: YMC S5 ODS 4.6 x 50 nm Bal | astic Colum, 4
mn gradient starting from 100% sol vent A (10% MeCH,
90% H2O, 0.2% H3P04 ) to 100% sol vent B (90% M CH,
10% H2O, 0.2% H3POX4), flowrate 4 nb/mn, k 10 = 220
nM EX. Conpound Structure Conpound Nane HPLC NO Ret
Time (min) 13 HB3C CH [5- [ [ (2-Methoxy-6- 3.79 H3 N
g 1< 3 nethyl phenyl)amno] I ) NN"O CH3 carbonyl ]
-4-methyl -2- H3C,0 S thiazolyl ]Jcarbamic N acid
1,1-dinmethylethyl 1 ester CH3 14 OH3C cH3
[4-Methyl -5-[[[3- 4.51 H3 N p CH3 nethyl-4- (1-nmethyl
}-NT ethyl)phenyl] am no]- S carbonyl]-2- HC N
thiazolyl]-carbamic HC acid 1, 1-dinethylethyl 3
ester CH3
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15 H3C, Br [5- [ [ (4-Bromp-2, 6-di- 4.24 1
nmet hyl phenyl ) am no] N carbonyl]-4-nethyl-2- CH3

W@ hioangdgs | carbamic n,- O acid 1, 1-di met hyl - PEI/8S2004/008827

5

10

15

20

| ethyl ester O CH3 H3C CH3 -70 WD 2004/ 085388
PCT/ US2004/ 008827 16 H3C [4-Methyl -5-[[[2- 4.17
OkCH3 net hyl -6- (1 CH3 nethyl et hyl ) phenyl]- H3C CH3 0

anmAbblewiatioagyl ] -2 N thiazolyl]carbamic acid
1, 1-dimethylethyl O CH3 ester CH3 17 O H3C CH3

[5-[(2,4- 4.05 Hs N D nethyl phenyl)amno] I \\ ~-O
CH3 carbon I%-4- nmet hyl - 2- thiazolyl]carbamc N acid
1,%9'd|'ﬁ19i.”ﬁ§1‘ thyl | ester H3C CH3 18 H3C CH3

[ 4ed¥il BYdoneahiagsq O H3 3.87 N k
met hyl phenyl)am nojcar ' O CH3 bonyl ] -2 N S
t hDa¥®0y+ HiraetisyribalfoNdaci d 1, 1- di met hyl et hyl
EtOAc = ethyl acetate
Et,O = diethyl ether
h = hours
HATU = N- [dimethylamino—lH-1,2,3-triazolo-[4,5-b]pyridin-l-y1
methylene]-N-methyl methanaminium hexafluorophosphate N-
oxide
MeOH = methanol
MOPS = 4-morpholine-propanesulfonic acid
MS = mass spectrometry
Ret Time = retention time
RT = room temperature
satd. = saturated
TFA = trifluoroacetic acid
THEF = tetrahydrofuran
DMF= N,N-dimethylformamide
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OCCH est er 3 19 HBC[5- [ [ (2-Chloro-6- 3.86 1
CH3O~ /~N 0 CHs net hyl phenyl) am no] car ~-=~1-

whoooyio$s3881- net hyl -2 N N OT- CH3 t hi azol yl ] car beai/us2004/008827
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25

CH3 acid 1,1-dinmethylethyl ester 20 HC/CH3 [5- [ |
[2- (1,1- 4.30 3 T-0 Dinethylethyl)-4 H3C CH

met hyl phenyl ] ami nojcar O GER ponyl | - 4-net hyl - 2-
thiazolyl]Jcarbam c acid 1, I~ ‘ﬁ@fﬁ/l ethyl H3C O ester

CH3 I@%F%aﬁ‘ﬂon bf E I iqj@ré’i- 'I‘?ﬁﬁ%% )%gﬂé;g%k&%m_? Lga%;on% l-4-methyl-2-
r bony y i azoly ar
1, 1- di net hy| dhiadol arie aQidstt, erdiftd8h Ad8hyl7ds O

2004/ 085388 PCT/ U82004/ 008827 22 H3 G CHO - [0

[ 3 -M thoxy- 5 - t 3l uor grret hyl ) pheny
/J-Nl]amno]carbonyia 40%[ tyyl -2- F3F F thiazolyl]
carbamic | F acid 1njedt

ﬂ3c CH3

3. Ethvl-2-tert-butoxvcarbonvloxVam1'no-4—methvl-thiazole-5-carboxvlate

A suspension of ethyl-2-amino-4-methyl-thiazole-5-carboxylate (18.6 g,
100 mmol), di-t-butyldicarbonate (26.2 g, 120 mmol) and 4-
dimethylaminopyridine (800 mg, 6.55 mmol) in dry tetrahydrofuran (300
mL) was stirred under nitrogen for 18 h. The solvent was evaporated in
vacuo. The residue was suspended in dichloromethane (1 L) and filtered
through a pad of celite. The filtrate was washed with 1 N aqueous HCI
solution (300 mL, 2x), water and brine, dried (MgSO0,), and concentrated
in vacuo. The residue was triturated with hexanes. The solid was filtered

and dried in vacuo to obtain the title compound (20 g, 72%) as a tan solid.

B. 2-tert-butoxycarbonyloxyamino-4-methyl-thiazole-5-carboxvlic acid

A stirred solution of ethyl-2-ter¢-butoxycarbonyloxyamino-4-methyl-
thiazole-5-carboxylate (10 g, 34.95 mmol) in tetrahydrofuran-ethanol (250
mL, 2:3) was treated with a 6N KOH solution (250 mL). The mixture was
heated to 55°C overnight. The solution was cooled to 0°C and acidified
with coned. HCI to pH 1. The solvent was evaporated in vacuo. The
residue was washed with water, diethyl ether, dried in vacuo over
anhydrous phosphorous pentoxide to obtain the title acid (6 g, 89%) as a
white solid.
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H3C O\ ester H3 & 0 0 23 H3C CH3 [5-[[(4- 4.78 H3C

N

>( Cycl ohexyl phenyl)am no ~-O CH3 ] carbonyl]

WO 200n084398 - 2- O s thiazolyl] carbamic N acid PCT/US2004/008827

10

15

20

25

1,

di
3-

1
[(Z
5 4- BB
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[
N

1-di methyl ethyl ester 24 CH3 [5- [ [ (Cyclohexyl

nhlohmeethl est er ~H3CH325 H3C CH [5- [ [ (2,
Di h droIIXI- 4. 30 N k 3 indenyl)am no] carbonyl O
s@udion af walﬁychlz’r@eum dizbloybinethaba (22 5NnB¢ 48 mmol)

9%904! rﬁé §° %65%11“69‘11 ﬁafmnsg% eERHery I | -
dd%t J@I%&alﬁlﬂd&gﬁ@}%ﬁlllthg@o?@@ é:arb%gyl?Hamda(ﬁO g, 38.72

nimal,) 5n Gi¢hldrem@tian(150 mi3 aad NiNaibthita@wdatad (150
CH3 yl ) car bonyl | - 4- et hyl -

uL) at 0°C. The suspension gradually became homogenous after addition
was complete. The solution was allowed to warm to room temperature and
stirred at rt for 1.5 h. The solvent was evaporated in vacuo and the
residue was coevaporated with toluene (300 mL, 2x) and then dried in

vacuo to obtain the title acid chloride (10.7 g, 99%) as a tan solid.

D. [5-[[(2.4,6-Trimethylphenyl)amino]carbonyl]-4-methvyl-2-

thiazolyllcarbamic acid, 1,1-dimethvlethv] ester

2,4,6-Trimethyl aniline (6.3 mL, 38.66 mmol) was added dropwise to a
stirred solution of 2-tert-butoxycarbonyloxyamino-4-methyl-thiazole-5-
carboxylic acid chloride (10.7 g, 38.66 mmol) in dichloromethane (150 mL)
at 0°C. After 20 min, diisopropylethylamine (8.8 mL, 44.88 mmol) was
added dropwise. The solution was allowed to warm to rt and stirred for an
additional 2 h. The solvent was evaporated in vacuo. The residue was
suspended in EtOAc (700 mL), washed with 1 N aq. HCI solution (300 mL,
2x), water, and brine; dried (MgSO,), filtered and concentrated. The
residue was triturated with ether to obtain the title compound (12.5 g,

86%) as a tan solid.

Example 2

Preparation of 2-Amino-N. ~(2.4.6-trimethylphenyl)-4-methyl-5-

thiazolecarboxamide
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H3 0 2-thiazolyl] carbamc H3C O acid
1,1-dinmethylethyl CH3 CH3 ester -72 WD 2004/085388

WEOTAUS3804/ 008827 28 Abs 1- [ [2-[ [ (1,1- 2POBUS2004/008827
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Di net hyl et hoxy) carbony N NH2 1] am no] -4-nethyl -

- thiazol yI]car bonyl]-L- D ¥ H3CVVO~I\F 00
prolinamde 'I H3C CH3 9Haci|5 [ (4-Fornyl-I-
2.90 HaC NY O pi perazi nyj)\ arbnyl “HaC 0 N

4-met hyl -2 thiazol yl] 3 _
1,1-dimethylethyl N ester | (1, 4-Di oxa- 8-
3.54 azaspiro[4.5] decan-8 H3 332 ca 3)-4-methyl- N
2-thiazolyl]carbamic ~N O CH3 acid 1, 1-di nethyl et hyl
ONkO CH3 ester CH3 31 HaQ [5- [ [3- [

p| per] dd ‘%nf)f@ gﬁ% g%]?fr mﬁﬁﬂé?ﬁ n%alllﬂ—%@carbonyl] 4-methyl-2-
L iraagdlylbaha ik i\llaﬁhaietiayietﬂwsééyl(% ybe.6Nwnol) in

est er
trlﬂuoroacetlc acid (100 mL) was stirred at rt for 3 h. The solution was

concentrated under reduced pressure and the residue was diluted with
EtOAc (700 mL), washed with 5% aq. KHCO, solution (400 mL, 2x),
water, and brine; dried (MgSO,), filtered and concentrated. The residue
was washed with ether (200 mL) and acetonitrile (100 mL) to obtain the
title compound (6.7 g, 91%) as a white solid.

Example 3

Preparation of [5-[[(2.4,6-Trimethylphenylamino]carbonyl]-4-

trifluoromethyl-2-thiazolyllcarbamic acid, 1,1-dimethvlethvl ester

wef £ L
HyC s

3. Ethyl-2-tert-butoxyecarbonyloxyamino-4-trifluoromethyl-thiazole-5-

carboxylate
A suspension of ethyl-2-amino-4-trifluoromethyl-thiazole-5-carboxylate

(5.05 g, 21.02 mmol), di-t-butyldicarbonate (4.82 g, 22.07 mmol) and 4-
dimethylaminopyridine (260 mg, 2.1 mmol) in dichloromethane (209 mL)
was stirred under nitrogen for 1.5 h. The solvent was evaporated in vacuo.

The residue was chromatographed on a silica gel column. Elution with 5%
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0\ #10xd RPA¥kdn AW wed by[ri?%;'ﬁtt)% ig’ ljrx\ltt’erles afforded the title

t hi azol ecar boxyl i c aild Hiea > 1 bydra z | de
di remippuatH6:57) gHR %) a8 a whiteQolidr bony ydr

CH3 CH3 -73 WD 2004/ 085388 PCT/ US2004/ 008827 34 H3C
CRB [5- [ [ (4 - I\/bthoxyphenyl) 3.83 Hs N <
am no] carbonyl]-4 _ZI |"-N O CH3 net hyl - hgl

-carboxvlic

ﬁﬁ%f’?f%g g;nmng] Kla;m 501 1Cg||3rrg?%: e1 hyI2 g gst er

A stirred solution of ethyl-2-terz- ~-butoxycarbonyloxyamino-4-
trifluoromethyl-thiazole-5-carboxylate (6.5 g, 19.1 mmol) in methanol (100
mL) was treated with a 1N aq. NaOH solution (573 mL). The mixture was
stirred at rt overnight. The solution was cooled to 0°C and acidified with a
6 M aq. HCI solution to pH 1 and extracted with chloroform (150 mL, 6x)'.
The chloroform extracts were combined, dried (N a,50,), filtered and

concentrated under reduced pressure and in vacuo to obtain the title acid

(5.75 g, 96%) as a white solid.

C. [5-[[(2,4,6-Trimethvlphenvl)amino]carbonvl]-4-triﬂuoromethv1-2-

thiazolyllcarbamic acid, 1.1-dimethylethyl ester

4-Methylmorpholine (40 pL, 0.39 mmol) was added to a mixture of 2-tert-
butoxycarbonyloxyamino-4-triﬂuoromethyl-thiazole—5-carboxy1ic acid (100
mg, 0.32 mmol), 2,4,6-trimethylaniline (45 L, 0.32 mmol), and
benzotriazol-1-yloxy-tris-(dimethylamino)phosphonium
hexafluorophosphate (BOP reagent, 380 mg, 0.4 mmol) in DMF (2 mL).
The solution was stirred at rt for 72 h, diluted with dichloromethane and
washed with 0.25 M aq. KHSO, solution followed by satd. Aq. KHCO,
solution. The dichloromethane extract was separated, dried (N a,S0,),
filtered and concentrated. The residue was chromatographed on a silica
gel column and eluted with 5% EtOAc in hexanes followed by 10% EtOAc

in hexanes to obtain the title compound (90 mg, 65%) as a white solid.

Example 4
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H3C 36 O H3C [5-[[(1,2- 3.87 H3C N D nethyl propyl) O
am nol carbonyl]-4- H3CG~ CH3 nethyl-2 CH3 O+CH3

wa MOamsﬂsys ]carbam c CH3 acid 1, 1-di net hyl et hyPCT/8S1004/008827
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37 H3 [5[[(22 3.97 CI—BDlnethyIproplyI ) am no]j
E |y P - t

A LG 1] H
CH3 ester 38 Htﬁi‘ai&‘l‘@caﬁﬁoﬁ@hﬁk‘l’é tﬁﬂd&baé’et%%’e (f'@ CH3

ropynyl am no) car bonyl O 2-thiazolyTTcar Dam c G
gm Sylyl di rre%hyl et hyl éJtEr HC OH3 C39 Hz C
[4-Methyl -5-[(2- 3.41 pr op Fam no) car bonyl
]-2-thiazolyl]carbanmc -. cid 1, 1¢cd4 net hyl ethyl HC
y=\\ o ester 1 ,cs crgllad [ 4- Net hyl -

3.75 H3 k [ (nethyl ptHyl

A solution of [5-[[(2,4,6-Trimethylphenyl)amino]carbonyl]-4-
trifluoromethyl-2-thiazolyl]carbamic acid, 1,1-dimethylethyl ester (120
mg, 0.28 mmol) in trifluoroacetic acid (5 mL) was stirred at 0°C for 1 h.
The solution was concentrated under reduced pressure and the residue
was coevaporated with ether to obtain a yellow solid which was triturated
with hexanes to obtain the title compound (96 mg, 76%) as a light yellow
solid.

Example 5

Preparation of [5-[[(2,4,6-Trimethylphenyl)aminolcarbonyl]-4-phenyl-2-

thiazolyllcarbamic acid, 1.1-dimethylethvl ester _

e JOL M
e ° " N:©\
(o)
HyC CH,

3. Ethyl-2-tert-butoxycarbonyloxyamino-4-phenyl-thiazole-5-carboxylate

Compound 5A was prepared by an analogous method as that of 3A, except
using ethyl-2-amino-4-phenyl-thiazole-5-carboxylate to give the title
compound 5A as a white solid (90.5%).

B. 2-Tert-butoxycarbonyloxyamino-4-phenyl-thiazole-5-carboxvlic acid
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N O CH3 carbonyl]-2 S _ thiazolyl]carbamc acid

1,1-dinmethylethyl |1 CH3 ester -74 WD 2004/ 085388
WODDAS3804/ 008827 41 H3C CH3 [ 4- Met hyl - 5- [ [ (BCHPS2004/008827

3.84 H3 N )< trinmethoxyphenyl)am no N CH3 ]carbonyl ]

- ~ ' ' i d
Cemer PV Y g, oo
et hy ety ) phenyt Fam- KRS ol BaryT FoAS 2P

H3C CH S 2-thiazolyl]carbam c acid 1, 1-di net hyl et hyl
s 3 4 3-

-k ert-bu axBonyloxyamineadr Dhen le&canbo:giie acid

yl hsdz.met hyl -2 ~(N thi azolyl]carbamic NO acid
51,(1][}1 Ira% hylethyl H Cester 3 NNNO 44 HIC G
[ S€bin nﬂ?@-viﬂ]is Iéa‘rrl@a?ed byuPanhldgeas RAGIRY ds TRtV 1d, except
am no] carbonyl] -
using 5B to give the title compound 5C as a white solid (90%).

D. [5-[[(2,4,6-Trimethylphenyl)amino]carbonyl]-4-phenyl-2-

10  thiazolyllearbamic acid, 1,1-dimethylethy! ester

Compound 5D was prepared by an analogous method as that of 1D, except
using 5C to give the title compound 5D as a light yellow solid (93%).

Example 6
15 Preparation of 2-Amino-N-(2.4.6-trimethylphenyl)-4-phenvi-5-

thiazolecarboxamide, trifluoroacetate (1:1

Hj
:(4 \
H, s
0
HyC CH,

Compound 6 was prepared by an analogous method as that of 4, except

20 using 5D to give the title compound 6 as a white solid (68%).

Example 7

Preparation of [5-[[Phenylamino]earbonyl] -4-methyl-2-thiazolyllcarbamic

acid, 1,1-dimethylethyl ester
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O thiazolyl]carbamc ,-:~ _ S acid 1, 1-di net hyl et hyl

Fester HH CNOF 45 Abs N~ [ [2- 3.99 CH3
wOremeosssBet hoxy) carbony CH3 _~CH 1] ami no] - 4P@EUR0D4/608827

C~ 3 thiazolyl ] carbonyl ]-L- leucine nethyl ester OS

H3 CN~o0 0 'CH3 H3C CH3 - 75 Wy004/ 085388

PCT/ US2004/ 008827 46 3.27 H3C~

2-
Di net hyl et hoxy) car b% ﬂ]\ﬁm o]\ 4- et hyl
t hi azol yl] carbonyl # i C S CH3
acid nethyl ester H3C ON O 47 H3Q Wﬁ@ [ 2-
(Ethylthio) 3.75 S ethyl]am no]car bonyl

4-met hyl -2-thiazolyl] carbamc acid 1,1 N

di methyl ethyl ester H3C -" -Szr~\o H3 C CH3 O CH3 48
CH8olnpdund $kadr prepBifed By Qo BALLBHE Y thdd a{éoéha%%rqu, except

using aniline in place of 2,4,6-trimethylaniline and triethylamine in place
5  of diisopropylethylamine to give the title compound 7 as an off-white solid
(76%).

Example 8
Preparation of 2-Amino-N-

10 trifluoroacetate (1:1)
O-dyr
N /
ﬁ\%
Hy C

Compound 8 was prepared by an analogous method as that of 4, except

using 7 to give the title compound 8 as a white solid (68%).

15
Example 9
Preparation of [5-[[(2,4-Dichlorophenyl)aminolcarbonyl]-4-methv]-9-
thiazolyllcarbamic acid, 1,1-dimethylethyl ester
CH3
H3C
20

Compound 9 was prepared by an analogous method as that of 1D, except
using 2,4-dichloroaniline to give the title compound 9 as a white solid
(28%).
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Y CH3 onyl]-4-methyl-2 ~S thiazolyl]carbamc H3C N

acid 1, 1-dinethylethyl H3C4- O ester CH3 H3C CH3 49 O
wWoi304f08538¢ [ Et hyl (1- 84 H3~ " nethyl ethyl) Bei/Isdo04/008827

carb 3. Oonyl]-4-nethyl-2- H3C wj = CH3 thiazolyl]

carbamc H3C 04- CH3 acid 1, 1-dinmethylethyl CH3

ester 50 H3C CH3 2-[[(1,1- 4.66 H3Cx O

Di met hyl et hoxy) carbony 1] ammedmAtdred hyl -5 A

t hi azol ecar boxylic N~ S aC|d 2- ||(3,5

di chl or opepatation ¢ ' E )

ad O 51 Ar

et hoxyet hyl) 5 S ALLLGS Ree¢ayo :1)

t hi azol yl ] carbam c HBCN aC|@H% 1- dlnethylethyl H3C

C~- ester CH3 H3 C -76 04/ 085388

PCT/ US2004/ 008827 52 H3 [4-Methyl -5- [ [3- -3.47

H3C- 0 | (trifluoroac,_qa2 '

o!
5 , cl cl

Compound 10 was prepared by an analogous method as that of 4, except

using 9 to give the title compound 8 as a white solid (100%).

10 Example 11

Preparation of 5-[[(2,4.6-Trimethylphenyl)amino]carbonyl]-2-

thiazolyllcarbamic acid, 1,1-dimethvlethyl ester
g Y"\@/L Q

15 3. Ethyl-2-tert-butoxycarbonyloxyamino-thiazole-5-carbox late

Compound 11A was prepared by an analogous method as that of 3A,
except using ethyl-2-amino-thiazole-5-carboxylate to give the title
compound 11A as a white solid (79.5%).

20  B. 2-Tert-butoxycarbonyloxyamino -thiazole-5-carboxvlic acid

Compound 11B was prepared by an analogous method as that of 3B,
except using 11A to give the title compound 11B as a white solid (95.5%).

C. 2-Tert-butoxycarbonyloxyamino-thiazole—5-carboxylic acid chloride
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O=~ N pyrrolidinyl]carbonyl] -2-thiazolyl]carbamc S
acid 1,1-dinethylethyl H3CF ester »® F ON_TOF

WG00BE33BH3 [5-[[ (2,6 0 3.87 H3 N PCT/US2004/008827

Dt ),
5 nm/1)-di

10

15

20

25

Di et hyl phenyl )ami nolc 110 CH3 arbonyl]-4-net hyl -2

CHB o pdumz 21 €1 wagpbapared BEhA ahaloghydahbByh

ester IsCI—|3 Exanpl e? ?Zato %9 aG’e?neérBal Procﬁjg%lclteha%flc’
Coepeaphdsing 118 tegivedhe tptlepampduhd 1164 ng t he
procedure described 5 bel ow. Diisopropyl ethyl am ne

(3p) L :
ndéthyeéthwl e8tr3- di met hyl ani no) - pr opyl

car bodi i mde hydrochloride (26.8 ng, 0.14 mmol) in
THEofpoindi 31D Thas progiared byesn heal @busmatisgbhethdtdrelD,
under argon at 10 45C for_ 24 h. The reaction mxture

e WPE gete M CrtogivaIthe dHig pempound 1HD agma offstidte solid
vm@l@)@ N aq. HCl solution (2 mL, 3x). The

di chl"or onet hane sol uti on was passed through a Vari an
SCX cation exchange colum (2 g, 6 cc) on a Glson

robot. The colum was eluted sequentially with
acetonitrile-nmethanol (10 nlExhndple ¥et hanol - 2M 15

nmet hanqglic ammonia (3 nL, 4:1), and 2 M nethanolic
anmoni %@M—h Of : ) 2)4 Grisri ohenyilkda

col | ected sepa tel vy usi raction
cont ai ni ng the%‘azyecr 4SS COHeen EHEEHEarrled in
vacuo . "HPLC Ret Tine" is thgcHP reggntion tine

under the follow ng

conditios:l 5 ODS 4.6 x 50
mm Bal | asti ¢ Col um, H ' '

nm L |

b4

CH,4

Compound 12 was prepared by an analogous method as that of 4, except

using 11D to give the title compound 12 as a light yellow solid (88%).

Examples 13 to 53

General Procedure

Compounds 13 to 53 were prepared following the procedure described
below. Appropriate amines (0.40 mmol) and diisopropylethylamine (70 pL,
0.40 mmol) were added to a suspension of 1C (100 mg, 0.36 mmol) in
dichloromethane (3 mL). The solution was stirred mechanically in a sealed
tube at rt for 16 h. The reaction mixtures were diluted with methanol (200
uL) and loaded in Varian SCX ion exchange columns (2 g/6 cc) pretreated
with methanol-dichloromethane (8 mL, 1:1) followed by dichloromethane
(8 mL). SCX Column filtration were performed using a Gilson robot unit.

The column was washed sequentially with dichloromethane (9 mL),
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20 starting from 100% sol vent A (10% MeOH, 90% H30,

0.2% H3PO4) to 100%
WODTHUSAE04/ 008827
H3P04) ,

flowrate 4 nL/mn,

-77 WD 2004/ 085388
sol vent B (90% MeOH, 10% HROT/US2084/608827
nM f or conpounds

= 220

i SR 538, 13 SR B 5 .

gr adi)emhetHadiol (PenL, 000n 1PA%EGhNERh

H20, 0. 2% H3P04 ) to 100% sol vent 5

R i

H2®1d@ %/Mﬁﬁﬂn))mlimdwdrakﬂiemﬁnﬁthmd (9%nE).ZIHe BMtes were

Ti ﬁ@l

ou nd @E%ly(%?% H’geero

g K'L“F%%F%%?X%Iﬁﬁé%ﬁéfé@u

acetyl)am no] - 4- net

t r¢anstitighph

nmpound Nane HPLC NO Ret
ot [an@zthenzco.n[gp@maée@ Usinglazpeed vac.

%‘b‘?}*’éaﬁﬂe?] 4-methyl- O

t MfEPDOER 8t Paxanidithe E@I;C r&teh%bﬁl t@ﬁ@%dé% the

following

§5559DSy @ 6 K|5é)zmlne Mmmrﬁ}@i&mrﬁ éﬁhﬁn"@@dlent

oy SaBing fFomdeih sriveps A CLo% MeOR, S0%ERO: Qh%%ﬂs)P@ Yo

+ SRR

10 =220 nM.

RN SRSy Tt

Br ono-

owm_rcafe 4 IGL/mln A

EX.
NO.

Compound Structure

Compound Name

HPLC
Ret Time
(min)

13

[5-[[(2-Methoxy-6-
methylphenyl)amino] -
carbonyl] -4-methyl-2-
thiazolyl]lcarbamic
acid 1,1-dimethylethyl
ester

3.79

14

[4-Methyl-5-[[[3-
methyl-4-(1-methyl-
ethyl)phenyl] amino]-
carbonyll-2-
thiazolyl]~carbamic
acid 1,1-dimethylethyl
ester

4.51

15

[5-[[(4-Bromo-2, 6-di-
methylphenyl)amino] -
carbonyl]-4-methyl-2-
thiazolyl]carbamic
acid 1,1l-dimethyl-
ethyl ester

4.24
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Br CH3 trinethyl phenyl)-5- N thiazol ecarboxam de H3C

CH3 58 CH3 2 - [ (3 -Cyano- 4.06 O\ OHBC benzoyl)
W@piono$s3sst- met hyl -N-(2,4,6 N s CH trinet hyl phenykloose08s27

3 thiazol ecarboxamde H3 CN - 78 V\D 2004/ 085388

r

PQYEUS20047 008827 . 59 2 1Y 2,
4. g C benzoyl ] am nﬁ%cﬂﬂ Cl-gIF k\ﬁ_(%th 4.17
t r{i met iyl phenyl ) - 5- ,@% hathl Qf‘fyli\'—

~ [0 60|fdds scH, &H 3(4-Tet hyl - 24 On 1-2-

(tjrifl yoro ') pehgo yl]am \g&la{\gcg ﬁogmlc _
trli met hy! ff3° C CH3tdu _ﬁ;q% Bpxa deen i i

61 CH3|4- [ErRs (2- 4.64 edde3C
phenyl ¢t hyT’) b€dzoyl] /c am no]tN-(2,4,6- N s CH3

t rigpet hyl phenyT) -5- I—|3|-|3Q; tnl a_[cg_e[c[a‘rzb,%_ani de | 2.05

Hs, N »_ X Dimethylphenyl)amino]

IR 0 CHy carbonyl]-4-methyl-2-
S>~N

thiazolyl]carbamic
N acid 1,1-dimethylethyl

/E::[ ester
HsC CH,

18 H;C CH, [4-Methyl-5-[[(2- 3.87
) H; N %L-)<m1 methylphenyl)amino]car
I }*N 0 CHs bonyl]-2- .
s thiazolyl]carbamic
N acid 1,1-dimethylethyl

E:j: ester
CH3

19 H3 G [5-[[(2-Chloro-6- 3.86
CH40. />N o methylphenyl)amino]car
| CHg bonyl]l-4-methyl-2-
thiazolyl]carbamic
CHj3 acid 1,1-dimethylethyl
c ester

20 H.C CH3 [5—[[[2_(111_ 4.30
8 o) Dimethylethyl) -4-
H;C )*N CH methylphenyl]amino]car

o) S H;C 6H3 bonyl]-4-methyl-2-
’ _ thiazolyl]carbamic
NY7L“’ acid 1,1l-dimethylethyl

ester

rbonyl] -4-methyl-2-
N thiazolyl]lcarbamic
acid 1,1-dimethylethyl

H;C N\(
lhc)gsj( \ "o ester

21 == [5-[[(2- 3.54
<%;k Furanylmethyl)amino]ca
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62 H3C 2 - [ (3, 5-Dinethyl- 4.49 CH3 CH benzoyl)
amno] -4 o N3 nethyl-N (2,4, 6 H3 1 - Ns H3C

wao eoonosd3gs phenyl ) -5- thiazol ecarboxam de CH3P@BUSHB4/008827

CH 2- [ (4-Ethenyl- NN~ N, 3 benzoyl) am no] -4-

me5BYT TN ( i, © FZC 1 H3 1 m =5~
tl’?gzol 'é&%b%xarﬁ de 64 H CH3 Itttjilt )ﬁ'xegn N
CH bengdik) o] -4- 3 net hy ﬁaﬁ,@dr& -4~ Y
t r{i met hyl phenyl t hi azol ecar ]7
2004/ 085388 PCRf 1% carbamic
4{Net hyl - 2- [ ( 4- Cara;qrast vi qeazlqyéelam@@flyl
N—(2,46tr|rr&ﬁbyl -oC Rsthyl) - 5-t hi azol e-
5{-~ cpar boxam de NCHS66CI—I34-I\/|ethyI-2-[(2-nethyI-
4141 H3 0 1- oxohexyIchfé’m nol] N CH3 (2,4,6-trimethyl
0 b phenyt)=5-tHrazote- oH | [5- [ (4- 178
H;C, »_ XCH Cyclohexylphenyl)amino
ﬁI% 0 8 [lcarbonyl] ~4-methyl-2-
thiazolyl]carbamic
N acid 1,1l-dimethylethyl
ester
24 CHj [5-[[(Cyclohexyl 4.21
. NN methyl)amino]carbonyl]
/N -4d-methyl-2-thiazolyl]
S\< o) carbamic acid 1,1-
O/I N~( CH, dimethylethyl ester
Hy C CHj3
25 H; G CHs [5-[[(2,3-Dihydro-1H- [4.30
Hy N X X indenyl)amino]carbonyl
@yN O CHs |1 _4_methyl-2-
g thiazolyl]carbamic
N acid 1,1-dimethylethyl
Og/ ester
26 @ [5-[(2,5-Dihydro-1H- 3.56
pyrrol-1-yl)carbonyl]-
4d-methyl-2-
H3 G OKN\( J o thiazolyl]carbamic
H;C 0 acid 1,1-dimethylethyl
CHg CHj ester
27 = [5-[(2,5-Dihydro-2, 5~
Hac"<Nj\CH dimethyl-1H-pyrrol-1- 386
3 yl)carbonyl]-4-methyl-
H3S(o\‘(N\( T Yo 2-thiazolyl]carbamic
H;C o acid 1,1-dimethylethyl
CH3 CH3 ester
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H3 | carboxam de H3C " CH3 67 CH3 _
4- Met hyl - 2-[ (1-ox0-3- 4.21 0 phenoxypropyl)am no]- H3
wWOR(2/085388 t ri met hyl O N phenyl)-5-thiazol e- | PCT/US2004/008827

car boxam de

H3C CH3 68 CH3 4- I\/Ethyl

2- [(1 0x0-3- 4.26

N-6g0 phenyT propyl)am noj- 2 et hyt—0—
priea%yl -5-thiazole- ¢ ox@ ,&%fsp[ £ gg%gn}é 2.96
[I[ 3 (2 -Me thoxy 431NH(2)
Ch3 anj no] - 4-net hy] -N , 4,6 EHid‘%‘JM]‘carbongy%] ~I,—
phenyl ) -Hact o €- H8C | (B3 ciarexadn de 0/
44 Met hyhc21 [ ( napht hal enyl acetyl) -
ami no]j N-(EHa 6 CH taHznet hyl phenyl ) -5- 3
tﬂ%—t@' W CH3H3Q ['-’,Bl—r‘[:; .an \mlgilp-h | 550
02:1[[-\4 n .
i( 13/ O‘Di% %%TN$20046008827 plperaZJ_nyl) carboenyyl] -
' HC ¢ I\L}_( 4-methyl-2-
N—> thiazolyl]carbamic
CHj acid 1,1-dimethylethyl
N ester
Vs
0]
30 [5-(1,4-Dioxa-8- 3.54
(\0 azaspiro[4.5]decan-8-
H.C ylcarbonyl)-4-methyl-
Z N: 3 2-thiazolyl]carbamic
)_/2\|N 0 cH, acid 1,1-dimethylethyl
o NJLO CH, ester
CHj \
31 H;C [5-[[3-[(Diethylamino) |3.66
H3C\_ } carbonyl] -1~
N piperidinyl]
o carbonyl]-4-methyl-2-
HeC thiazolyl]carbamic
N 3/ acid 1,1-dimethylethyl
N o ester
| CH3
CH;
39 H3(‘><CH3 [4-Methyl-5- 4.37
o) [ (octahydro-1-
%“0 CHa quinolinyl)carbonyl] -
N | %——N 2-thiazolyl]carbamic
H.o N acid 1,1-dimethylethyl
8 ester
33 H; C 2-7[0(1,1- 3.50
H3C~)/CH3 Dimethylethoxy)
o carbonyl]amino] -4-
O}‘ methyl-5-
NN thiazolecarboxylic
N\( acid 2-[(1,1-
H; G { dimethylethoxy)
H3c)( 0\‘(() /0 carbonyllhydrazide
CH3 CHj '
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CHO/ I

acetyl) am no]

-4 3 s N nethyl
trimet hyl phenyl)-5- H3 thiazol ecarboxam de

“N(2,4,6- N/
CH3 72 C

W@B4/R85388 [ (2-Chloro-6- 4.17 1 O fl uor ophenyPQEUB1094/§08827

F CH3 am no] - 4- net hyl -

N- 0(24

6 trlmathyl

PiTe

3
ag

CH3 th

[
4-
th

yt ‘5‘rn|dLU|e-
o 4- Met hyI

etyl ]am no] -
azoleca

[ (3]- I\/bt hoxy

met hyl - ¥, 6
i azo l&@ m de

bal Ulsll)balll u

o4PH:6

E H3 C
nr{S O
N trinmetnd
H3C CH3 ) [

’) a0 Cll2

%rtefaﬂ

oxyphenyl)
% ShERS T ) ~
gggfbém%hﬁ'

t~ 75 O C}B C>C}B 2- |

hanvl ) 2cat \I|

3.83

[
th

= A IICL hUI\_y
met hyl - 4 6
i azo

Oot hy

(o} CHj3

bonyl] -2~

|Aw | n]
%ﬁyﬂ}henyl amino]car

ecar boxé %*
Hy €’ :

thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

4.07

HyC

H3C MN
H3C\2\ s /

36

CH,

CHj

N)(U%LCHs

CHj

(5-[[(1,2-
Dimethylpropyl)
amino]carbonyl]-4-
methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.87

37 Hz

CH4
Lo

[5-[[(2,2~
Dimethylpropyl)
amino]carbonyl]~4-
methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.97

38

1]1-2~thiazolyl]carbamic

[4-Methyl-5-[(2-
propynylamino)carbonyl

acid 1,1~-dimethylethyl
ester

3.22

39

[4-Methyl-5-[(2-
propenylamino)carbonyl
1-2-thiazolyl]carbamic
acid 1,l-dimethylethyl
ester

3.41

40

[4-Methyl-5-

[ (methylphenylamino)
carbonyl] -2~
thiazolyl]carbamic
acid 1,1l-dimethylethyl
ester

3.75
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| ~H3 CCH3 76 C 2-[[(4-Chloro cH3 4. 34

phenyl)

acetyl]am no] -

O 4- net hyl
wao eoonwsd3gd phenyl )-5- 0 thi azol ecar boxam de

-N-(2,4,6 S CH3

-81 WD 2004/ 085388 PCT/ US2004/ 008827 77_

H3PCX/11S10BIB008S27

2- [T LT =8Brphenyti=4—4,60 y1 A0} —4=—
melt‘lEyI N-(2, 4, 6, d i metqyl tﬂfigi[(iél& 3.84
t Hi azoll ecar boxan N cEIHS]C E—gﬁi% gl Lapino
4-I\Met hyl - 2- %>1N 4.40 ami
pHenyl bu_ty H -N S CH3 N %cpl “J}’]% i‘t&}ﬁé@i €yl
cgr boxam de CH3 79 CH3 4- Meddhwl -2 oY
o0Xooct yH -NSCI—B(2,4,6tr|rrethyI 0O N
phenyl } - 5- zol e- | carboxanjde H3 H3C CH3
HsC”
42 cH, |[5-[[[2,6-Bis(1- 4.40
Hsy )( 8 methylethyl)phenyl]ami
] \>‘ I?—O CHs  [no]carbonyl]-4-methyl-
H3C.__CH g 2-thiazolyl]carbamic
N acid 1,1-dimethylethyl
I ester
CH,4
CH,
43 H; G CH [5-[[[3~(1H-Imidazol- (245
H3CA<O 1-
v1)propyl]amino]carbon
0‘<N yll-4-methyl-2-
/{ thiazolyl]carbamic
NN acid 1,1-dimethylethyl
S N ester
H;C N/\/\ \=n
®)
44 H3C)<CH3 [5—[[[(314— 3.97
H;C g Difluorophenyl)methyl]
GJ\ amino]carbonyl]-4-
methyl-2-
4E thiazolyl]carbamic
N"*g acid 1,1-dimethylethyl
)::%F_/—<<:2}-F ester
H;C N
o _F
45 Abs N‘:[[z-—[[(lll_ 3.99
CH5 Dimethylethoxy)carbony
CHg =/(cn 1lamino] -4-methyl-5-
Q)/i\ 3 thiazolyl]carbonyl]-L-
I leucine methyl ester
S
D’%Nf%y
H;C
3 &R cHs
H3C CH3

-75.




80 CH3 2 -

CH3 oxopropyl) amno ] -4
wao eoonwsdsgd phenyl ) - 5-

t hi azol ecar boxani de

[ (2 -Hydroxy-2 - 4.13 CH3N-) O phenyl -

- HO

0 N methyl - N-(2, 4, 6-

S

H3 CPCHBSB14/008827

CH3 2 - [ (2 -Hydroxy- I-414 H/o o .
oxagexyl Haen noT-4 C | S H3—mett N o [3.27
trli met h)@@kéﬁ@? ) - 5 I t hi azol ec@{ inyﬁ
o eRleneny 2 | Lo ;‘uf‘}?éf@
CH but yl noj - N- th lami
tHi azo e%:arb xani de H3C )(:HS 8%631'13440 M&a&li EE
4.104 CH3 nyl car bgnylch, am g ® methyl ester
-N- (2, 4, 0> %e%/hy 2 thenyI ) 15- th| azol e- H3C CH3
Carboxikide 8 2004/ 085388 PCT/U82004/008827 84
O3 H p- [ ¢2-Benaofuranyl- 4.B7 3 carbonyl)anino] -4
S lapthyl - N-(2, 4, 6pc  FSC OF U7 | TR PRI T erio ) 3.75
3thi azpl ecar boxam d ethyl]amino]carbonyl] -
: 4-methyl-2-thiazolyl]
carbamic acid 1,1-
dimethylethyl ester
H3C N\(
54 CZ’&
48 cH Hs [[5-[[Bis(3- 4.67
3 0 methylbutyl)amino] carb
J\T,lN/f/kCHa onyl] -4-methyl-2-
0 N s thiazolyl]carbamic
H;C >~N acid 1,1-dimethylethyl
H3C‘\1—0 i ester
CHj; HzC CH3
49 o H; C [5-[[Ethyl(1- 3.84
HzC Y methylethyl)amino]carb
>\N»\ﬁilﬁ 0o onyl]-4-methyl-2-
HC ) NJ( CHs thiazolyl]carbamic
Hy € CH; acid 1,l-dimethylethyl
CHs ester
50 H3CG CH,4 2-[[(1,1- 4.66
'%C)<o Dlmethylethoxy)carbony
4k llamino] -4-methyl-5-
o cl thlazolecarboxyllc
/C acid 2-[[(3,5-
N" g dlchlorophenyl)amlno]t
= ,N—( hioxomethyl]lhydrazide
H;C N s cl
0
51 /,c:Hs [5-[[Bis(2- 3.83
H

ethoxyethyl) amino]carb
onyl]-4-methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester
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85 cH3 HN-[4-Methyl-53.50 , 3 [ [ (2, 4,

6-trinmethyl -o-N+ | phenyl) anmino ]carbonyl ] H3C CH
WO 2e0thsssol yl ] -4- 3pyridi necar boxan de, N-oxiPET/USH04/008827

CH3 6-Chloro-N-[4-nethyl- 14.08 7 1 3

5[[E&Z. ¥ & r Thyl phenyT )y am np] GakdRpyid_[ P30 H8CH )
CH.5¥QZ -[_,t&.é@ lI[]r§|] -3- pyri dine¢ @pi(m(ggo Ey 3.47
[4-Methyl-503.56 CH3 [[(2, 4, 111ret hyl 'S pheny

arfi no] | caosényl] o CHC 1 -2. 1%@2&1ﬂcﬂﬂnyf>] Shﬁk&ﬂ
difne ¢ ar box i de 88 cH3 cH Nf-J-4-1Meidwly BrodhededmiN N

3([[(2)4 met hyl | pheny|3eid no]cad et} e tHEE
cHhi3 -2 yI ] -3 qw nol i neasrdioxanm de 89

4+ Met h troph=ny| )acetyl]- CH3

am noj t 204 r| met hy| phenyl ) - 5- CH3

t hi azo ecar boxam de 0 dCH3 H3S 90 CI CH3 CH

A Al

=

4{Nethyt—=—2=1(2; 4,6' cY N T A _ 387

tnT°Chl pr obgpeoy! ) ami ﬁ%cé'u 1- ﬁ%é’t%‘fﬁgﬁe%yl) aminolc |

timethyl phen )%E- O CH; arbonyl] -4-methyl-2-
thiazolyl]carbamic

CH3 N acid 1,1l-dimethylethyl
@ ester
CHj

Examples 54 to 129

General Procedure
Compounds 54 to 129 were prepared following the procedure described
5  below. Diisopropylethyl amine (60 pL, 0.34 mmol) was added to a mixture

of amine 2 (80 mg, 0.11 mmol), appropriate carboxylic acid (0.13 mmol), 1-
hydroxy-7-azabenzotriazole (19.5 mg, 0.14 mmol), and ethyl-3-(3-
dimethylamino)-propyl carbodiimide hydrochloride (26.8 mg, 0.14 mmol)
in THF (0.4 mL). The mixture was heated in a sealed tube under argon at

10  45°C for 24 h. The reaction mixture was diluted with dichloromethane (4
mL) and washed with 2 N aq. HCI solution (2 mL, 3x). The
dichloromethane solution was passed through a Varian SCX cation
exchange column (2 g, 6 cc) on a Gilson robot. The column was eluted
sequentially with acetonitrile-methanol (10 mL, 4:1), methanol-2M

15 methanolic ammonia (3 mL, 4:1), and 2 M methanolic ammonia solution
(3 mL, 4x). The fractions were collected separately using the Gilson robot.
Fraction containing the product was concentrated and dried in vacuo .
‘HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4 min gradient

20  starting from 100% solvent A (10% MeOH, 90% H,0, 0.2% H,PO,) to 100%
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3 Cl H3 C CH3 thiazol ecarboxam de 4-Methyl-2-[[2-]] 3-
4,86 91\ CH3 o0 CH 3 N~ N ~3 phenyl ] am no] benzoyl ]
W@riono$s3ss (2,4, 6 R3C CH3 trinmethyl phenyl)

t hi azol ecar boxan de

-83 WD 2004/ 085388

I
- SPCT/US2004/008827

P o
s, 39 R HUMRRERIOR. 400 1.0, 3% VD 1ot shis' apin, 2. = 220
P hlr\i/eh%/ E@r&mh Porazdy 54 9*1227 ngfﬁsl? SS??@%{/I;%EQ 1%931{%%@:10%
beRALe qrbam[é&g(]}l&% o2ax -4 cmmﬁdﬁy boluﬁn@ é@ni‘in%ﬁdlent starting
ph haz de
%ﬁﬁéo% %ﬁ@ﬁ?@ﬁ% oW HJ@ (91@% H PO ) to 100% solvent
5a”B9b4 y f i met hy he |)-5-
an gz o?ecar blgkgcr)n%l-de (5%‘74}16Pb s tﬂrow rate é B ﬂymm 217 nM.
ﬁ)é Compound Structure Compound Name HPLC
. Ret Time
(min)
54 CHj cH 2-[[(2,2-Dichloro-1- 4.29
HC 7\ 3 methylcyclopropyl) carb
3 N~ :
g onyl]amino] -4~-methyl-
o 0 N-(2,4,6-
o ci H;C CHs |trimethylphenyl)-5-
thiazolecarboxamide
55 2-[(Cyclohexyl 4.47
acetyl)amino]-4-
oH methyl-N- (2,4, 6-
3 trimethylphenyl)-5-
< | o thiazolecarboxamide
S CHj
H;C :’L CH;
56 F 2-[(2,5-Difluoro-
0 CHj; cH benzoyl)amino]-4- 415
N—</ | N 3 methyl-N-(2,4, 6-
ji)\ trimethylphenyl)-5-
o) thiazolecarboxamide
H;C
57 Cl 2-[ (5-Bromo-2-
0 CH; chlorobenzoyl)amino] - .87
N—'(/ | 4-methyl-N- (2,4, 6-
. o cH trimethylphenyl) -5-
r N 3 thiazolecarboxamide
Ha c: t “CH,4
158 CHz ' 2-[(3-Cyano- 4.06
0 N\ °H3c benzoyl)amino]-4-
NJ\S methyl-N-(2,4,6-
cH trimethylphenyl) -5-
}lthiazolecarboxamide
HyC




O b~ CH3 95 2-
acetyl] am no] -
wao eoonwsdsgd phenyl ) - 5-

[ [ (2, 4-Difluoro- 4.15 CH3 phenyl)
(~S'~Yo 4-nmethyl-N-(2,4,6 F CH3
o N thi azol ecar boxanm de W31/CS10bit/®8827

96 Abs (S) 2- [[2 3.20 CHS (D| propylamno) 1-

0X] [J)IIJdIIIII o—eH3—mt || H—IN-
I—l3§g |, lﬂ'lllhnyl phenyl ) - 5- [ _Q] alt—‘kzléoéFB 4.60
-84 V\D 200 %88 a.pT/ us2004/ g 61711 (JJ
2-|1(2Bi phenCII_I- CH3 enec@ g; (47 9= oB
mgt hyl|- N- (2} S,NoHsc trin
t i azql ecar boxg)m d 98 CH3 Z-F § © amlde
Mgt hoyyphenyl )-1- s oxopr ¢pyl amno] - 4 -
mgt hylf-N- (2, 4, 6- t t hyl phenyl) - 5 H3C-0 H3C CH3
t i azql ecar boxam de 9 C 4-Nethyl-N-(2,4,6- 4.52
CHI3 trli met hyl phenyl) - L[ (1«4, 6-trinethyl H3C
phenyl}) acetyl ] am no] - I\B—<30 -t hi azol ecar boxam de
60 4-Methyl-2-[[3- 4.45
(trifluoromethyl)benzo
vllamino] -N-(2,4,6-
trimethylphenyl) -5-
thiazolecarboxamide
61 4-Methyl-2-[[2-(2- 4.64
phenylethyl)benzoyl] -
amino]-N-(2,4, 6-
trimethylphenyl) -5-
thiazolecarboxamide
62 2-[(3,5-Dimethyl- 4.49
FHs . |Penzoyl) amino] -4~
0 '\'l/\g__< Slmethyl-N- (2,4, 6-
H;;RQ/LN)\S oHsC trimethylphenyl)-5-
thiazolecarboxamide
CH,
63 Cha 2-[(4-Ethenyl-
N"éin/N A |benzoyl)amino]-4-
; 5 T j:)\ methyl-N-(2,4,6-
H,C HyC cHz|Crimethylphenyl) -5-
thiazolecarboxamide
64 H, CHs 2-1 (4—Butyf!_— 4.58
benzoyl)amino] -4-
N CHs methyl-N- (2,4, 6-
CHgg Z N trimethylphenyl)-5-
s__/(N thiazolecarboxamide
CHj
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N-J O CH3 H3C CH3 100 CH3 4- Met hyl

N-/\/ 0O heptenyl)am no]
car boxam de

WO b@nys

P8H-t hi azol e-

2-1[ (1, 3- Benzodi oxol -

4. 07

-2-[(1-oxo0-6- 4.47
-Ns cH3 (2,4,6-trinethyl- O
H2C H3C CH3 RO1/US1484/008827

\ / | 5-yl)acetyl]am no]-4

Oﬁatr I- oH4, 6- CH3 Tri met NyLplepy L5557 §—N
t hi azc xam de H3C CH3 ggnty nzoyl)amlno] 3 4.76
44 Met Ry Hy 46 \ /[ INO(2, 4, 6-trimeth
(phen)I mat hg 0 cH3 @%{il 391881 Z0 -0 N
(2,4,6-trinmethyl henyl ) - 5- tI RaiBde CH3
car boxam de 103 4-Methyl -2-[[(3- 4.56 ~I
phenoxyphenyl ) ac S cH3 rrino]-N-(2,4,6 0
tri methyl phenYl) -5 i azol ecar boxam de H3C 6~CH3 -85
WD 2004/ 085388 PCT/ 004/ 008827 104 OCH3 2 - [ (3],
5/ -D pret hoxy- 4.13 H3c phenyl) acetyl ] am no |
OHGCPA4-pethyl -N-(2 4, 6- CHs
66 CH; 4-Methyl-2-T (2-methyl- |4.4]
/ .
Hy | o 1-oxohexyl)amino] -N-
s CH, (2,4,6-trimethyl-
o N phenyl) -5-thiazole-
Hy carboxamide
H;C CH3
67 CHs 4-Methyl-2-[(1-oxo-3- |4.9]
P .
| o phenoxypropyl) amino] -
S Hy -(2,4,6-trimethyl-
(o] N phenyl) -5-thiazole-
carboxamide
H;C CH,
68 CH, 4-Methyl-2-[ (1-oxo0-3
-5—- 14.26
N, phenylpropyl)amino] -N-
Hy (2,4,6-trimethyl-
o phenyl) -5-thiazole-
carboxamide
HyC CH,
69 ) CHy 2-[[3-(2-Methoxy- 4.31
N—< | o phenyl) -1-oxopropyl] -
S CH, amino]-4-methyl-N-
o (2,4,6-trimethyl-
phe]r;yl) -5-thiazole-
0 carboxamide
HeS H;C CHj
70 O 4-Methyl-2-[ (2- 4.43
Q naphthalenylacetyl) - '
amino]-N- (2,4, 6-
CHa tr%methylphenyl) -5-
— M thiazolecarboxamide
N_<s o
CHj
H;C CHs
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H3 trimet hyl phenyl)-5- 0 N 5 thiazol ecarboxam de
[Bis (2- 4.75 cH3

CH3 10

5 ~01 2- [ [4 [4-

wa@ kdosrgshyl ) am no] phen
s CH3 4-net hyl -

ci.-f
N(2,4,6- 0 trimathyl phenyl ) - 5-

H3C

- 0 yl] -1-oxobeemU$2004/008827

ani_no]

| ,|7@hijazol ecar bdk@m de H3

47| 4- chit@l B U])UAJ, Hc (413

phenyl M3 @ZQLX gmno] - N

cgr bor ] 0 s kC3 am ﬂgimztgigrQEHEQQQI)C

agid n 0 Zazolecarboxamlde

4-|Met hy T ep sul fonyl )acet yI ] ani no]

0§72 ( éh 6-tri netHyl TE thtazel¢

o|cart ’ @ﬁigf 1;{ Eét 1. [#17

(Acet 3 oxohexyhd fbg DY Oﬁ\lg b~ cHs

mgt hyl o trimes hyl pheny, i

t hi azgl ecar boxam de phenyl) -5~ thlaZOle—
carboxamide

73 CH, 4—M6thyl“2_ [ [ (2- 3 95
methylphenyl) - .
cH acetyl]lamino] -N-
3 (2,4, 6-trimethyl-
N’< | o phenyl)-5-
CHs thiazolecarboxamide
74 |thg CHy 2-[[ (3-Methox '
Y- 4.11
o—<:>L4§_<s\ o phenyl)acetyl]amino] -
CHj 4-methyl-N- (2, 4,6~
o N trimethylphenyl)-5-
thiazolecarboxamide
H;C CH,4
75 g}ho~CH3 2-[[(3,4-Dimethoxy- 3.90
cH phenyl)acetyl]amlno]—
) 3 4-methyl-N-(2,4,6~
N_<S| o tr%methylphenyl) -5-
. CH, thiazolecarboxamide
HyC CH,
76 |C oH 2-[[(4-Chloro- 4.34
) 3 phenyl)acetyl]amino]- '
N‘( | o 4-methyl-N-(2,4,6-
S CH, trlmethylphenyl) -5-
o) thiazolecarboxamide
Hy C CH,
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H3C CH3 -86 WD 2004/ 085388 PCT/ US2004/ 008827 109 H3 O

CH3 2 - [ 4- [ (Dpropyl 4.51 H3
W(Mﬂon/@;fsss[ fonyl ] benzoyl ]am no]-4-net hyl -N  CH3OT/{23044/@)8827

-trinethyl - phenyl)-S-thiazole- N carboxamde 0=QO0

70 H8 C 110 CFB 2- | Qéé%{@' R bnehy I -2~ T2 60
bgnzoy no] -4- methyl-N-(2,|418cE8%1) amino] -4
trli met yl)-5-" N cH3 thearghegarhoxagide O
s , [ (4|eBiaBendiphdndd) B-( | |
3 [met H Nzdyl ) ani no] Br / 4-oRiAybidkatBox4mifie O
ok3c ( hedl ) - 5- H3C 3t hi azol ecar boxam de
112 cH ‘ 4 RV~ FO
Dilf | uc CH ami no] -4-nethyl-N O N 3
(2,4, 5- H|[C CH thiazol ecar boxam de
CHj
78 4-Methyl-2-[ (l-oxo-4- 4.40
phenylbutyl)amino] -N-
CH (2,4,6~trimethyl-
8 Phenyl)-5-thiazole-
j@\ carboxamide
H;C CH3
79 CHs 4-Methyl-2-[ (1- 4.65
(1 o oxooctyl)amino] -N-
S CH3 (2,4,6-trimethyl-~
o N phenyl)~5-thiazole-
carboxamide
H, H;C CH,4
80 CH; 21?1[ (21H31/droxy—2— 4.13
4 phenyl-1-
CH3N—<:]/\f° oxopropyl)amino] -4—
CH3 methyl-N-(2,4,6-
HO © N )
trimethylphenyl)-5-
thiazolecarboxamide
H;C CHj
81 CH, 12— [ (2-Hydroxy-1- 4,14
7| oxohexyl)amino] -4-
H s oy methyl-N- (2,4, 6~
o) N 8 trimethylphenyl) -5-
H thiazolecarboxamide
3
H,C CH,
82 CH, %‘EMEE@Y:}-‘E; [[1-oxo-4~ (4,39
7| ~thienyl) -
9 HN;(f° ch.  |[Putyllaminol-N-(2,4,6-
o 8 trimethylphenyl) -5-
Nj@\ thiazolecarboxamide
HyC CH,
83 CHj; CH 4-Methyl—2- [(3- 4.04
N-(’ | 3 thienylcarbonyl)amino]
% S — -N-(2,4,6-trimethyl-
Q"o o phenyl)-5-thiazole-
H3C CH; |carboxamide
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3311301—B4th:1yl E[I[ o N (5a 6
t hyl ) phen ace tyl]am -
W(;ngo%lsiesys {)héﬁyl )y5] CH3 t hi azol ecar boxam de PET/US2604/008827

4-(1 4.56 H3C

]

|

OCH3 H3C/ CH3 -87 WD 2004/085388 PCT/ US2004/ 008827

1184cH3 2-[[[4- (L Lehd met hyl- ¥2-Benzofuran 4.37
etlhyl )jcyc E)he 4 clar bg n T"]larl{: agfbgfl ggne E&C

(2, 4, §¢ETTMOLKy ! SLEMJ Relhd 1 5-

3 " CH NeHie gh? 116_CH3
Clrﬁfilnethyl - F%P 3.50Elz hykobetdfBotahigl) OB

T A TV,

|
40 7 ohexyl "hm NojEée, 4, 6-trimethyl-
+ Phenyl)amino] carbonyl]
"” .|-2-thiazolyl]-4-
pyrldlnecarboxamlde ,

N, )

t 1i_met hyl Dhenyl)am no] 0 carb nyl ]-2 |:|§A e
t 8z ¢l yI ] but ane,

4

N-oxide
86 CHy H 6- Chloro—-N—[4—methyl— 4.08
? | P& 5-[[(2,4,6-trimethyl-
o N\ phenyl)amino] carbonyl]
o OHC T thlazolyl] -3-
3 3
pyridinecarboxamide
87 CH; CH N-[4-Methyl-5- 3.56
\ 3 [[(2,4,6- trlmethyl—
— S Z phenyl) amino] carbonyl]
N/ o} o -2~ thlazolyl] -3~
HsC CH3 lpyridinecarboxamide
38 CHy oH N-[4-Methyl-5- 4.11
S [[(2,4,6-trimethyl-
,N N S phenyl)amlno]carbonyl]
— (o} oHc CcH —2 thiazolyl]-3-
3 .
qulnollnecarboxamlde
89 D 4-Methyl-2-[[ (4- 4.08
o cH nltrophenyl) acetyl] -
3 amino]-N-(2,4,6-
N\ o tr:!.methylphenyl) -5~
CHj thiazolecarboxamide
(o]
H;C CHj3
90 CH3 CH 4"Methy1_2_[ (2 ’ 4/ 6_ 4.45
cl <4 | 8 trichlorobenzoyl)amino
Z
]1-N-(2,4, 6-
c o 0, o cn. [Erimethylphenyl) -5-
cl 8 *lthiazolecarboxamide
91 4-Methyl-2-[[2-[[3-  |4.86

(trifluoromethyl) -

E [ )| CHg
1 L J'i?g(w {s phenyl]amino]benzoyl] -
N :@ amino]-N- (2,4, 6~
B.c CH trlmethylphenyl) -5-
thiazolecarboxamide
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CH3 nmethyl-N- (2, 4, 6
t hi azol ecarboxam de O
w(Q bjo4psrzgphen- 4.53 | 3

C N trimethyl phenyl)-5- 3c
C CH3 117 CH3 H 2- [ (Benzo
yl car bonyl ) am no] - 4PCTRY$2094/008827

N~ S nmethyl-N-(2,4,6 1 OOHC,~ 1 CH
t rpgetthytghenyt)y—S5——33thrazqlegarhoxantte —138—€H3
2-?2(1 BHA H( Hrﬁgmeﬁﬁ ih 3 'Tﬁo] 7. Had428
N |met hyl - O Ny = tri E gg ?ﬁHSo
SN'"- lo t arboXamicde 1319,C 2 ﬁ ﬁ
448 |met hyleycl (S’hexyl bo g_:nw;f Eg‘ﬁol 5 (2
4, 6 QH3 trimethyl phen 5ng§g}n§ oxam de
CH3 H3C -88 WO 2004/985388 C'}h("r/ USZOO4/ 008827 120 CH3
2+ b T 7= broxooctyh) =37 8& 50 a1 reth N uu
(2734 trinethyl - phenyl -é-tt{g“% hilgg % H3é-79
CH3 CH3 121 0 o CH 2- -(/%f mgln
Hs cH. | (24.6- trlmethyl-
SN 8 phenyl) -5-thiazole-
carboxamide
Q L\ CHj4
N N
Q
H3C'S“0
94 |, CHy 2-[ (4-Heptylbenzoyl)
? N CH, amino] -4-methyl-N-
gk 2,46
v 94? trimethylphenyl) -5-
N thiazolecarboxamide
CH3
95 2-[[(2,4~-Difluoro- 4.15
CH,3 phenyl)acetyl]amino] -
7 \ o 4-methyl-N-(2,4,6-
S CH trimethylphenyl)-5-
F o N 3 thiazolecarboxamide
H3C CHj
96 - Abs) | () —2- [ [2- 3.20
3 (Dipropylamino) -1-
g oxopropyllamino]-4-
(o] CH methYl—N—(2,4:, 6-
A W vl : trimethylphenyl) -5-
H;C S 0 cH thiazolecarboxamide
3
H3C CHj
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3 (ethylthio)-1 H3C o oxobutyl]am no]-4- S CH3
met hyl -N-(2,4,6- S trinmethyl phenyl) -

wao kooangdzeg ar boxam de H3C H3C CH3 122 CH3 1, PCT/US2004/008827
5-Di net hyl - N- [43391 HCNHSmsthyI 5[[(24, 6

I\I I\II'\I_I

trrethytptrenyt)gramo— .. \,ru.
ca?gonyl ] -2 3 3t Iahéazoﬁ - 1H- rbo>§aqi de[4-64
123 H|cH3 2- | -5H3 E%

t rli metjhyl phefly!

tHi azdl ylaam ] csarbG'Jr’f' yuberéﬁigzgé‘lb af;:%;yf GRa 124
chH3 -N-[4 thyl-5- 4.18
6-[trimegayf N-S CH phenyl) am no] car bonyl] /
3-[2-t hl yl ]-6-benzo- H3C thiazol ecarboxamde MNS|S
125 31CH3 CH3 1-Ethyl-4-nethyl]-N- [4 4.09

me98yl|-5-[[ (2,4, 6 8 trimetDyl pBenyt)- O CR am no [4.96

]garbanyl ] -2 - | 3C, CH3 t hakzbbyyphentH) -
pyrazagl e- ar anid CHy OXOpr0pyl]am1n01 4—
o methyl-N-(2,4,6-
trimethylphenyl) -5-
HzC-0 H;C CHz|thiazolecarboxamide
99 |[HsQ 4-Methyl-N-(2,4,6- 4.52
CH3 trimethylphenyl)-2-

[[(2,4,6-trimethyl~
phenyl)acetyllamino] -
CH; 5-thiazolecarboxamide

100 CHj 4-Methyl-2-[(l-oxo-6- |4.47
heptenyl)amino] -N-

S H, (2,4,6-trimethyl-
o phenyl)-5-thiazole-
; carboxamide
H,C H3C CHj3

101 2-1[(1,3-Benzodioxol- [4.07
( ) CHs 5-yl)acetyllamino] -4-
I o methyl-N-(2,4,6-
CH, trimethylphenyl) -5-
o N thiazolecarboxamide
HyC CH,

102 CHy 4-Methyl-2-[[[2- 4.46
{j(%éo (phenylmethoxy)phenyl]
o CHj acetyl]amino] -N-
(o] N (2,4,6-trimethyl-
phenyl)-5-thiazole-
HsC CH; [carboxamide

trimethylphenyl) -5-
thiazolecarboxamide

103 CHj 4-Methyl-2-[[(3- 4.56
}%K%¢O phenoxyphenyl)acetylla
<:j§ . S CH3 mino]-N-(2,4,6-

H3C CH3
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-2
i azol o[ 4,5- n-

[

[3- [ (3H 4.15 126 CH3 CH Fbd N-~ 3

Gl

N N -89 WO 2004/ 085388

3- 0 0o thyl]benzo yl]Ja H3C CHm no] -N
W@ 2004485388 0 tri met hyl phenyl )-5- /N-N
t hi azol ecar boxam de

PCT/US2004/008827

PQivaAUU4/UU§&m5 27 CH3 2 _2L[V3 5rw }
H3 carlbo ) h)gb ?% aml o 413
t rli met|hylge g@ﬁ‘ic 1
CH3 2-|[ (4- [ CHBy ﬁ@%h%@r}l 1’?0 )
s met hyl - tHEIaEM 8@6 d]e
t Ni azql ecar boxam de 129 3 [ (2, D net y
8./30 [CH3 oxopropyl ) nad Ro] 34 / rret hyl - N-(2 4, o
t riygetihyl pheryl ) -5- H3T CTH3™T ECAL de
EXanplie 130”(3repar at| 0g,, of 14- f%t ?ﬁﬁﬁﬁgéﬁhg phen 4.75
heanyl )jani/noLgar bon t hi az i}/ Cé!c BHE 1 % -
AL e UG 30 4111y 8 R
gi5 0[2-Nitro | flone (k5 , (tﬂl 1}1@1 nyl
dilsorropylethylaﬁlneHg , (kﬁhazolecarboxamlde
3 CH;
106 CHs |4-[[4-[[[4-methyl-5- 4.03
[[(2,4,6-trimethyl-
HsC phenyl)amino] carbonyl]
CH;|-2-thiazolyl]-amino]-
N carbonyl]phenyl] -
o S\ oH amino] -4-oxobutanoic
NJ§N 3 acid methyl ester
Q
ojg\N
H,¢ O ,
107 4-Methyl-2-[[ (phenyl- (377
e sulfonyl)acetyl]amino]
di—4? CH3 -N-(2,4,6-trimethyl-
0 N—« l phenyl)-5-thiazole-
o carboxamide
CHj
H::jij\cu3
108 H CHs 2-[[2-(Acetylamino)-1- [3.99
3 7| o oxohexyl]amino]-4-
o ) CH, methyl-N-(2,4, 6-
>_N o] N trimethylphenyl)-5-
HsC thiazolecarboxamide
HyC CHj
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nmmol ) were added dropwise to a a stirred solution of
2-tert-

whi0a0§5388 bonyl oxyam no- 4- met hyl -t hi azol e- 5- caPp@DK§1004008827
acid chloride 1C 10 (100 ng, O 36 mml) in

di qbborometh o (3 nL). AftTer at N
di [met Hy% pyrl di ne (22 ng, 34 [( r% ?% %d ainjlf-f’l
t e mxtur trred for aqigmghglj}ah ?h hE}l— al
sqgl vent was cay ed in vacyez, Ihe-tEkeak@usWas
cHr omgt ogr aphé’d fa silica gdbhealums- EhybieR W th
5% Et{OAc i n hexaneB fol |l owed |byrBO%&E @AC in hexanes
afff orded the titl compound (15 ng, 11% as a
yel low solid. -90 004/ 08%388 PCT/ US2004/ 008827
Exanplfe 131 Prepar at , 00f I_ff Methyl -5 [[(2 4
64t rimet hyl phenyl ) ani grd{cAr ojtvl | 2
thi azol vl | carbam c ac:)__d' phenyl met hyl ester CH3 O Mg
~|O N[l ~ M M 5 B¢

a H

mol ) {was added to a ed N
hyl { 2- ami no- 4- net'h azo @_flgné:@{ _( 72
mpl) in THE (20 ‘at O KRG, 3 BenZyls nq{@érrate
b00 |) was added. 1 fter 2 h, addltlona enzyl
Nl or pf ormat e (H0O0S the bi phasic solution was
irred for_an ﬁﬁd&,\yona at 0-5C. The m xture was
lutped wW ‘ or onet hane 50 nL) and water (30

| ). [The_orggMic |ayer was sgeparated, dried (MSO,
I ter nd concentrated. The residue was

hr o odr aphed on a silica gel colum. EI ution with
OA

E{nyg { 2- benzyT oxycar bonyrgryaim H—thtazele—5
carbox late A 3 M ag. %CB 4* %ﬂ ’ﬁ{4_30 4.94
g itk

B

N @

SoOnwo—~

Ht OAc 1 n 15 hexanes fToll 30%E-OAE
A% i 7 omey ('41]395 ¢ 50

n hexanes af {opdgd the #st| 6,60 489
s a |[whij Q |.§I5(ﬁ Zﬂeme%%%gﬂ lf%mq%o]

1
- Ber|Z4T o carobonyl tFehBYhyt Bhasn -
ar bgxy,ec acid Compound féﬂshmagomléeg%e i?»i%%n

=

nal qgous nethod as that of 3B, 20 except usi ng 131A

I OO N T O TP

(2,4,6-
trimethylphenyl)—S—
thiazolecarboxamide

ifve € titlre cpgpound—134iB aswhit-te—poewder
3o N 2ETvargYTeP 414
_ | o leluorophenyl)acetyl]
? S S CH, amino] -4-methyl-N~
e

HyC CH,

113 CH4 4-Methyl-2-[[[4-(1- 4.56
HgC methylethyl)phenyljace |
tyllamino]-N-(2,4, 6~
trimethylphenyl) -5-
thiazolecarboxamide

HyC CHg
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C. [4-
11 2

Meth vli-5-[[(2 4 6-Trimethyl phenyl )am nol car bon
t hi azol vl carbam ¢ acid, phen |y nethyl ester 25
worigopaspyl et hyl amne (70 L, 0.41 nmol) was apdETS1004/608827

solution of 131B (100 ng, 0.34 mml),
2,11§tr|rretny|an|||ne(b@_,|_ o) O+
-91 W) 2004/ 085388 PCT/ '26b4légg§é 117 1-DIneltRy L™ 4.85

azabenzotri azol - 1 yI )
| yor ophosphat e

wgs st

irred at rt f

m}) and washed with

drji ed (Na2804) of
was S5(tritur
tijtle con‘p (
E>arrpl

7%

repar atl on of

B amﬁdf’hex@d@hfﬁf

o8 MY

2¢ hTHs cihéhf >m5teh§5 EeCZO
NAq H( 4

and g¢oncentrated. The resi due
(40 nL) to obtain the

(D—n

a8Bbihh9Ae(3X), brine,

as an off-white solid.
thyl 14-nmethyl-5-F1(2 4

|-2-thiazolvllcarbam c

el QDI IRV H3 (6~ 1 |3.50

FQ@ZVJM'%“ bt 6Dat ed- by ar
%Ylﬂ@%l hgmino]

ﬁﬁﬁ }?g-4 met hyl - t hi
3%l amd as

pHET ati on of
4 6 trinethylpheny) 5

Horlddoétat e (1:1) CH3 H}.40

Dioxohexyl)amino] ~4-
methyl-N-(2,4,6-

trimethylphenyl)—S-
thiazolecarboxamide

117

2-[ (Benzo[b] thiophen- 4.58
2-ylcarbonyl)amino] -4-
methyl-N-(2,4,6-
3trimethylphenyl)—S—
thiazolecarboxamide

118

H [carbonyl)amino] -4~

2-[(1-Adamantyl- 4.66

methyl-N-(2,4, 6-
trimethylphenyl)-5-
thiazolecarboxamide

119

HyC

4-Methyl-2-[[ (4- 4.48
methylcyclohexyl)carbo
nyllamino]-N-(2,4, 6-
trimethylphenyl) -5-
thiazolecarboxamide
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WO 2004/ 085388 PCT/ US2004/ 008827 Conpound 133 was

prepared by an anal ogous nethod as that of 4, except
w@igi0ngsB82 to give the title conpound 133 as aP@USm®04/008827

solid (91% . Exanple 134 5 Preparation of 14-Methyl-5

f ihyT (2 4 6-
tr?%e?t hyl phenyl) oI car bonyl %}é Iin 22 }Oct a{m c (3.88

I met N
HjC © C:; i ﬁHQn}%‘ff é@%h%é’eared by
ar ang s et hod as oflcdrbBXERPEe USI NG

2,4,6-tri megl Flre to give the title
cdnpound 484 as a white sol 14 (60% . Exanmple 135 15

Prtzﬂrap on of 2 Am no- N 4-di eIy -th&er . ——

64trine h Hah|azol=p@£ 3$%1gp?i?mln° 4- [3.93

tnifl qu‘ba /( &outylamto N 5.0 CH3
dyh@pn-@nap ogokls met hod

H3 C nmmud 13 me(
as that of d, except ﬁ&l1xﬁiﬁbﬁﬁy£bhﬁh he_title
conpound 13§ as a thZEgiigid {12720l e O3rVEkami de

2004/ 085388c PCT/ US2 Exanpl e 136 Preparatign

Al aas ol 5r|/o tri 1v|nhpnvl\an1nolcarb0n

st IVCLIIyl ll\
1%? t hi azol vl %%n1 k@C|dj‘ﬁ%T letdsterN-OHB- H3 (391
Q CAJNC L me?hy -5-{[(2,4,6-
/ trlmethylphenyl)amino]
CN‘N 0 carbonyl]—z—
thiazolyl]—lH—
byrazole-3-carboxamide

123 H CH, 2-[[[4-methyl-5-
yl-5 3.70
0»—(’\ [[(2,4,6-
S 0 trimethylphenyl)amino]

o ! CH3 carbonyl]-2-
thiazolyl]amino]carbon
yllbenzoic acid

H;C CH,4
124 CHj3 N- [4-Methyl—5- 4.18

[[(2,4,6-trimethyl-
phenyl)amino] carbonyl]
-2-thiazolyl]-6~benzo-
thiazolecarboxamide

125 1-Ethyl-4-methyl-N-[4- 4.09
methyl-5-[[(2,4,6- '
trimethylphenyl) -

amino]carbonyl]-2-
thiazolyl]-1H-

pyrazole-3-carboxamide

yloxy)methyl]benzoyl]a

126 CH; 4—Methyl—2— [[3-[(3H- 4.1
e /C”s 1,2,3-triazolo[4,5- 15
S Nj:ij\ blpyridin-3-
C CH

Hs 3imino] -N-(2,4, 6-

0 trlmethylphenyl)—S—
NN thiazolecarboxamide
N/ T

—
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S/ CH3 Q3 C5 A mxture of 2 (100 ng, 0.36 mmol),
pyridine (87 L, 1.08 mmol), nethyl chloroformate (111

w@.2002/08888m0l ) i n di chl oromet hane (3 nlL) was SPCT/DEIH04/008827

10

15

at rt for 1.5 h. The sol ution vvas diluted with

(D
—
3
(D
O

((jizggqc’rorrm ’nane_ ara;’p, W.dblr(:‘u v E%}E ggg‘gfu'e‘a néuibu 4.45
cqneerjt Lt egH B I8 g4
‘ tHl ?iélgﬁifé g ﬁh i(az 4

oht ai 1

sal i d.

64tri et hyI phenyl ) am noI car bg 2 1o )

t I Fvitcartgmmc—gei—T—t=gitret-h—et-hyt—ester
SIS Cp RN Sci, CHIZeHO i %g d 137 RPREY:T
pi epar &d an ogsysget hod® { ‘? i 4except

usi ng|nmet hyl -2-amn -4- I-! ﬂﬁﬁ Qﬁbﬁf gateoto
gijve the title 20 cokgourid BT ,as %#vzug( bé? €é70/§.
-94 2004/ 085388 PCT/ US2004/ 0 58

Iy N

I~

N
&2l
4+
=

i 4 net hyvl nhen
P | IS Ul L I"\IIIIIU = CLII T
1Lﬁ§_ RN Hs boxapi de ty 17 ﬁ%'r %’f]%yb'—é“CI—BPBSO
N~ ﬁﬁ’g@h@\m C § ConpolfiitPirad i
a
g

%ETEJZL £d by
" anal ogous rft hat ot§4., 0

137 ¢t
ve the title camp %ﬁ3 agtl?iazole oxarrg%

Example 130

Preparation of [4-Methyl-5] [(2-nitrophenyl)amino]carbonyl]-2-

thiazolyllcarbamic acid, 1,1-dimethylethyl ester

CH; © N \CHa °°N*’°-
H;C. /i
H:cxo)kNAj\(h‘\@

o

2-Nitroaniline (55 mg, 0.4 mmol) and diiéopropylethylamine (70 uL, 0.4
mmol) were added dropwise to a a stirred solution of 2-fert-
butoxycarbonyloxyamino-4-methyl-thiazole-5-carboxy1ic acid chloride 1C
(100 mg, 0.36 mmol) in dichloromethane (3 mL). After 16 h at rt, 4-N,N-
dimethylaminopyridine (22 mg, 0.18 mmol) was added and the mixture
was stirred for additional 3.5 h. The solvent was evaporated in vacuo. The
residue was chromatographed on a silica gel column. Elution with 5%
EtOAc in hexanes followed by 20% EtOAc in hexanes afforded the title
compound (15 mg, 11%) as a yellow solid.
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Exanpl e 139 10 Preparation of [5-1 1(2
6- Di chl orophenyl ) am nol car bonyl | - 4-nmet hyl 2

W@ bioangdsgs | car bamic acid 1, 1-dineth | y et hyl BGI/E8200CHB8827

10

15

20

25

C11 CH3 Ol C HBCLON ~SNOCC A 1l Msolution
of sodium bis-trimethylsilylg %g]e {gj? L, 0.29 mmol)
was 15 added to a stirred SOfuotromn of

2, 6- FiGhh bR lunge(HA. 430, 6 SR ML o Pad b2 onyiy-o-
m.).  After 30 mn, the mXtUre was coo

1C (30 ng, O. fHiamobil aw@mwgﬁa ReR{En O ieQfky The
m xture was allowed to warmto and stirre or 16
h. The solution was diluted vvlth tighl or onet hane and
washed with 2 N ag. HO sobuti 2 m, 3p, dried

(MySOM), filtered and Ojb\ t N\at ed, The resi due was
chr omat ogr aphed g SiToca nge ( Ry el uted
with 30% Et QAc i anes to obtai | e conpound

(20 ngy, 45% as a Ilght yel | ow sol Mk hhe 140
-95 WD 2004/ 085388 PCT/ US2004/ 008827 Pr epar ation of

2-Am no-N-(2 6-dineth || phenyl)-4-nethyl 5
th| azoI ecar boxam de trlfl uoroacet ate (1:1) CH3 H3C Hz

c : Asxyrmis hydrtheaall@8%ssboxylate
é%g%c%%ﬁgﬁﬁﬁ?qmﬁ‘dgex%iggﬁlﬂ% Rmoh éﬂgﬁ 2ddog o a stirred

S b IO it esrgmigissri s 2

t hnﬁmb) m@fmmmqe) 49 0-6 OB ORAAL M Srofdrntdte T was added.
AfterNZ h, addltlonal benzyl chloroformate (500 uL) and the biphasic

o

solution was stirred for an additional 2 h at 0-5°C. The mixture was
diluted with dichloromethane (50 mIL) and water (30 mL). The organic
layer was separated, dried (MgSO0,), filtered and concentrated. The residue
was chromatographed on a silica gel column. Elution with 10% EtOAc in
hexanes followed by 20% and 30% EtOAc in hexanes afforded the title
compound (310 mg, 48%) as a white solid.

B. 2—Benzvloxvcarbonvloxvamino—4-methvl—thiazole-5-carboxvlic acid

Compound 131B was prepared by an analogous method as that of 3B,

except using 131A to give the title compound 181B as a white powder
(77%).

C. [4-Methyl-5-[[(2.4,6-Trimethylphenyl)amino carbonyl]-2-

thiazolyllcarbamic acid, phenylmethyl ester

Diisopropylethylamine (70 pL, 0.41 mmol) was added to a solution of 131B

(100 mg, 0.34 mmol), 2,4,6-trimethylaniline (60 uL, 0.41 mmol), and [O-(7-
-91-



OH3 C Conpound 141 was prepared by an anal ogous net hod
as that of 4, except wusing 13 to give the title

W@ oooposasss 141 as an off-white solid (100% . 15PEREAPDE008827
142 Preparation of

2- AT Bh NtkidzhR1 e@{l? ,%él Qetrarﬁgﬂpx}lrgrtli_lni])he@guop@hosphate

t hi azol ecar boxam | uoroace

N GIATU, 60 B3 001 R en1GelPTHB Gn dArdmshitaRal %? P¥oxaé‘4 h,

anal ogous .nmet hod as that of 4, except using 8"t

i ddutetbwith E6OAs80und) and wassked witht zﬂ\mcpm{cxjsolutmn (3x),

2 / US2004/ 008827 Exanpl e
814?9?@8 g\eﬁ&ﬁ@ﬂ %?%Wa @ngctozncentrate The res1du2?7vas
5 6 £

t hi aﬁﬁ%@%ﬁ?@g}ﬁgm P F‘P ué&lr oa%:lgtﬁ]te%t(lﬁ C9RaERd 300 me, 77%)

Bras 8n OfBwhotpsolidd 143 was prepared by an anal ogous

nmet hod as that of 4, except using 15 to give the

title conpound 143 as a light tan solid (70%. 10

Exanpl e 144 Preparation of

2- Ami no- N- (2- chl or o- 6- et hyl,pheny| é met hyl 5

thiazolecarboxarridetrifluo (1:1) CH3 d H2

S | O—BClSero b

anal ogous net hoa—&$—1 A G468 t o

10 S(JI8\1/‘?/() tﬂ%ﬁnEngm} lé.ﬁﬁ Qﬂﬁﬂo ﬁf]b 1 ZHh%EOI Qar%amlc acid, 1.1-
dimethyleth lester

H, cy\ JL
HsC
CH3

Compound 132 was prepared by an analogous method as that of 1, except

15 using ethyl-2-tert-butoxycarbonyloxyaminomethyl-4—methyl-thiazole—S-

carboxylate to give the title compound 132 as a tan solid.

Example 133

Preparation of 4-Methyl-2-(methylamino)-N. -(2,4,6-trimethylphenyl)-5-

20 thiazolecarboxamide, trifluoroacetate (1:D

CH,

H;C
A3
1\' S
CH, (o) CH3

HsC

-992.



Preparation of 2-Am no-N-(2
4-di met hyl phenyl ) -4-nmethyl -5 20 thi azol ecar boxam de

wao piobogssspacetate (1:1) CH3 N 1-1Z H2 S CH3 PEBUR009008827

10

15

20

WD 2004/ 085388 PCT/ U82004/ 008827 Conpound 145 was

o PRy 198 v ORRUEI TS F AnBeblE mnhod 4 i ot g excent
solubithg B824¢0 giveathd) t1848nfH SURPES S his %nwﬁfte e solid (91%).

2- Ami no- N- (2-nmeth 1-6-i sopropyl phenyl)

t hi azol ecar boxam-de trifl uoroacetate (1.1) HCH3 CH3
3 N-"2 S CH3 C Conpound 146 was prepared by an

anal ogous nethod as that of _4, eﬁcept 10 using 16 to
give the title conmpound 146 i tan solid
(100% . Exanpls 147 Prep
2- (Acetyl am no L2PAEaon ogJ4-alefhylorilme eyl ) 5
t hi azo}eGREPAHAY i3]z 5-th

C A mxture o S atrty ot

(22 L, 0.23 mml), di waxmytmmmw ne (3 M) in

di chl oronet hane (4.5 nlL) mas stlrred at rt for 4.5 h.

The m xture was dil ut@,ql ﬁ?get hane (65 ni)
and 20 washed mnthhtjh# ﬁ# \soIUt (20 m.),
water; dried (MySOf),¢ To iif;>\

rhc

Compound 134 was prepared by an analogous method as that of 1, except

using N-methyl-2,4,6-trimethylaniline to give the title compound 134 as a
white solid (60%).

Example 135

Preparation of 2-Amin 0-N,4-dimethyl-N-(2.4.6-trimethylphenyl)-5-

thiazolecarboxamide, trifluoroacetate (1: 1)

CH

3
LI
HoN S

o) CH,
Hy C

Compound 185 was prepared by an analogous method as that of 4, except

using 134 to give the title compound 135 as a white solid (97%).
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and concentrated. The residue was chromat ographed on a
silica gel colum and eluted with 35% Et OAc in

wheooangsssg o obtain the title conpound (43 ng, PERUS2004008827
a white solid. 25 Exanple 148 -98 WD 2004/ 085388

PCT/ US2004/ 008827 Pr epar at iQn _of
2- (Benzoyl am no) 4- met hyl - W@mﬁ hyI phen II) 5
a i3 . CH3 C

anhydride (226 hleizol r ahﬁccycﬁlﬁfe@ Jg},et@p (10 )
and pyridine (2 nL) was stirre rt —overnight. The
m xture was diluted with dichl o&,parrq_% ane (50 nL) and
washed with 2 N aqg. 4 I u m., 2x), 10% aq.
NaHCO8 sol ution (20" mor so4)1 filtered

and concentrated. The resi duévva 1 t ogr aphed
on a silica gel colum and el utedb® th 30% Et OAc i n
hexanes foll owed by 50% Et OAc i n hexanes to obtain the
5title conpound contanminated with benzoic acid. The
solid was dissolved in EtQAc (40 nL) and washed with

NGRS 30000 135 o b 8 150 g

( 1ciﬂomfprrﬁé% (1ad pBL 134vhintd) ﬁpﬂicﬁloﬁh%fwaﬁej(égnm yas stirred
Preparation of 4-nethyl-2-f(1-oxopropyl)amn nol -

6-3iritrier Hy bh%‘hwsPlu%om Wiag het@glrmthaimubromeﬂﬁnwna washed

rrrmﬁ’I (ﬁr opi g%) 3O_li‘ﬁtﬂ r@@:é[ﬁ(‘g%"ét Eiﬁ@?g@%dfﬂ&s%nmmr ed and

10 dihkenmaridans fés@dﬁ&%;va%ﬁ?%b?%ﬁ?éﬁ WK é‘thf&)to %%fal%t%glﬂe

stirred at rt for 3 am nopyridine

1 compounsbSSanhge 82 % chstherhzte ¢6lit.ure was stirred for
additional 1.5 h. The m xture was diluted with

Example 137

Preparation of [4-Ethyl-5[[(2.4.6-trimethvlphenvl)amino carbonyl]-2-

15 thiazolyllcarbamic acid, 1.1-dimethylethvl ester

Compound 137 was prepared by an analogous method as that of 1, except
using methyl-2-amino-4-ethyl-thiazole-5-carboxylate to give the title
20  compound 137 as a white solid (70%).
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-99 WO 2004/ 085388 PCT/ US2004/ 008827 di chl or onet hane
and washed with 1 N ag. HO solution (25 nL, 3x), ag.

wWONad@ess380| ution (20 ni, 2x), water (20 niL), brP@EDS2004/008827

10

15

20

dried (MgSH4), filtered and concentrated. The residue
was chromat ographed on a si MOI um and el uted
with 20% Et OAc i n hexanes t etitle 5
conmpoundp(§} it e sobi EX;

Prepar atTo .
6-trinmethyl |l phenwmaz&eddibaz@ﬂne&@rtmmg&ta% o H30
H3C--AN N 10 % CH3 Conpound 150 was prepared by an
anal ogous net hod as that of %H nxcept using butyric
anhydride to give the tit conpound 150 as a white
solid (76% . 15 Exan'ple 51\ Pr gNs
4-met hyl - 2-[ (1- oxopeﬁ'@yl) '
6-trinet hyl phenyl) 5-thiazol
cC, ~" 10 [/ CHB H3C20 Conpound 151 was prepared

by an anal ogous nethod as that of 149, except using

val eric anhydride to give the title conpound 151 as a

whi,t solid (779 . 25 Exanple 152 -100 WO
o‘gam@eggésl%&ﬁﬁ@memmb@e an arplegeirsamiethodhs that of 4, except

t ri r‘r’eg ?172[}1 VF) ﬁo@ﬁﬁ%g@g?@ﬂﬁh}g@%ﬁ @quute solid (89%).

Example 139

Preparation of [5-] [(2,6-Dichlorophenyl)amino]carbonyl]-4-methyl-2-

thiazolyllcarbamic acid, 1,1-dimethvlethvl ester

Hoe CH; O | I CHa cl
H:; C>k0)'\ N/ks Nb
OCI

A 1 M solution of sodium bis-trimethylsilyl amide (290 uL, 0.29 mmol) was
added to a stirred solution of 2,6-dichloroaniline (13.4 mg, 0.08 mmol) in
THF (1 mL). After 30 min, the mixture was cooled to 0 °C and 1C (30 mg,
0.11 mmol) was added in one portion. The mixture was allowed to warm to
rt and stirred for 16 h. The solution was diluted with dichloromethane and
washed with 2 N aq. HCI solution (2 mL, 3x), dried (MgSO0,), filtered and
concentrated. The residue was chromatographed on a silica gel column
and eluted with 30% EtOAc in hexanes to obtain the title compound (20
mg, 45%) as a light yellow solid.

Example 140
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CH3 H3C H3C ~NAS O N 11 CH3 H3C 5 Compound 152 was
prepared by an anal ogous nethod as that of 149,
We@e/08538&%i ng hexanoi ¢ anhydride to give the tPCT/852004/008827
conmpound 152 as a white solid (75%. Exanple 153 10
Pr epar at
6tr|msty ner = OINCINCH
H3C A SO|UtlOn'&ﬁaiﬁﬁ%ﬁibBXéﬁ@d@@hﬂﬂhdy%a&ﬂﬂké 1:1
di i sopropyl et hyW"TS_O—ES_“_I’)i_2
phenyl acetic acid (27.2 nmy, 0,28 md:F, 1-hydroxy-7-
azabenzotri azole (29.4 ny, 22 mmol ) \_and
et hyl - 3- (3-di met hyl am no \imde
hydrochl ori de (42.2 nNo. chl or onret hane
(0.62 nL) was nechanically stirre seal ed vi al
for 16 h. The reaction m xture \k}a§ passed through a
Varian SCX ion 20 exchange colum (2 g/6 cc) and
eluted with acetonitrile-nethanol (10 nmL, 4:1)
5 f oCbmpedindyl ) WMaggirepanid by armmilsss@d HidtARd 62 dﬂ{b% f 4, except
Fractions containing the product were conbi ne 8
t HeHngsrtkngivattbe tithh compoitdel 40mas adigitalavesblid(100%).
di chl oronet hane and washed with 2 N ag. HCl sol ution
(3x), dried (Na2SO4), filtered and concentrated to

obtain the title conpound 2% gﬁ ;%,HSS% as a tan
solid. - 101 WO 2004/085388 / 008827

01 CH3 Ol 5 H3C CHB A sorutuon of ne > 2°(50 o,
0.18 mmol ), dii sopropyl et hyl agp,ne (4%0’ 3

VUW@

Compound 141 was prepared by an analogous method as that of 4, except

usmg 13 to give the title compound 141 as an off-white solid (100%).
15 |

Example 142

Preparation of 2-Amino-N-(2-methylphenyl)-4-methyl-5-

thiazolecarboxamide, trifluoroacetate (1:1)

CH3

g N@

HsC
20
Compound 142 was prepared by an analogous method as that of 4, except

using 18 to give the title compound 142 as a light tan solid (90%).
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a 2.3 mmol), Nacetylglycine (42 ng, 0.36 mmol),
1- hydroxy-7 azabenzotriazole (49 ng, 0.36 nmol), and

we@edwios38g 3- di net hyl ami no) 10 propyl carbodii mP@BUS2004/008827

10

15

20

hydrochloride (72 ng, 0.36 mml) in THE (5 L) was
heated to 50C overnight. The m xture was cool ed,
diluted with dichloronethane (60 nL) and vvashed with
2 N ag. HO solution (20 mM)Exans d14 Ag. KHCGO3

solution (20 rTLE d“edl\é ered and
conc 1. Bdimmmr} #throatoptheniyl M -methyl-5-

ether (10 M), thred 15ad ashed vvlth ether (5
m., 3x) to obt 4AZ0 2 ppdsiieroacetate (1:4p
an off-white solid. Exanple éﬁ; Pr ration of
2-Am no-4-nmethrl -N- (2 4y46- rlrreth henyl) 5 20
t hi azol ecar bot hi oami de  [CHY\ H2N- S
suspensi on of 2 (SOHgm/[Q.
reagent (44 ng, 0.11 mmol) i eng”/(8ge3 nL) was
heated to 100C for 4h. Additioflgl¢™= 102 WO 2004/ 085388
PCT/ US2004/ 008827 Lawesson reagent (44 ng, 0.11 mmol)
was added and the m xture was heated for additional
cloude m xture was chr Zazmat ographed on a

sué?‘@é’o %Wﬁﬁ PLERATEA R A\ At adozuns methed pa thakefrésexcept

f i n ow
S?E‘f%@’%%. it the B Corp Ba a1 8 R 30D 41 1P
obtain the title compound (11 ng, 21% as a yellow
solid. Exanples 156 to 170 GCeneral Procedure 10
Compounds 156 to 170 were prwl owi ng the
procegure d

L, 0.34% e FHH0 ¢
, 0 11 mml 1 r a |d 13
g, IR dz%hxlgg BOR §aﬁuaa Byl E 5214
nol ), and ethyl-3-(3 CHy cl

/
e
OH3C

Compound 144 was prepared by an analogous method as that of 4, except
using 19 to give the title compound 144 as a light tan solid (81%).

Example 145
Preparation of 2-Amino-N-(2.4-dimethylphenvy])-4-meth 1-5-

thiazolecarboxamide, trifluoroacetate (1:1)

CHjg
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di met hyl am no) - propyl carbodiim de hydrochl oride (26.8
nmg, 0.14 mmol) 15 in THE (1 nL). The m xture was

whe@toss3ss a seal ed tube under argon at 45 C POT/U20041008827

10

15

20

25

The reaction m xture was diluted with dichl oromat hane

oo B A SRR e d by il apploeal mFHEAAS tHat of 4, except
Spaeﬂ%a r7 td b8y ézﬂwﬁﬂ@r&%mﬁld@i@ afial tgﬁ‘gﬁt B & éﬂ?&&@é’@

chl oronet hane- et her m, 1.1
silica gel 20 chromatogr aphy (eI ution sol vent 50%
Et OAC i n hexanes and Et CAc). HPLC Ret Tine" is the
HPLC retention tinme under th@@ﬁﬂ&d&@ condi tions:

YMC %e%aéog of 25£ il

graditent  startrig 0

! oRr PAERYE T
H2O, 0. 2% |‘|3P04:}ﬁa2§o‘l’eca¥991 ﬁlﬁﬂié’ &1 lﬁr& Y 10%
H2O, 0.2% H3P04), flow rate = 0 nM
EX. Conpound Structure Conpound
Tine mn -103 WD 2004/ 085388/H€T 04/ 008827 156 O
CH3HC 2-[(4 5.03 | 3 Bro
met hyl -N-(2,4,6- RC/ ny
t hi azol ecar boxam de 1 2-[(4- 4.8 -7 O
I CH3 nitrobenzoyl)amno]-N .a é , 6 NH3C CH
trinmet hyl phenyl) -5- 0 3 thiazol e@drboxani de 158 CH3
2-[(4 0 4 70 1 I N CH3 Cyanobenzoyl)am no]-4- NKS
net hyl - 2,4,6 R3 C CH3 trinethyl phenyl) -5-
t rﬁ}(azlpben ldxaas pecpared by an analogous method as that of 4, except

using 16 to give the title compound 146 as a light tan solid (100%).

Example 147
Preparation of 2-(Acetylamino)-4-methyl-N -(2.,4.6-trimethylphenyl)-5-

thiazolecarboxamide

CH; Hg
% CH,

A mixture of 2 (54 mg, 0.2 mmol), acetic anhydride (22 pL, 0.23 mmol),

dimethylaminopyridine (3 mg) in dichloromethane (4.5 mL) was stirred at
rt for 4.5 h. The mixture was diluted with dichloromethane (65 mL) and
washed with 1 N aq. HCI solution (20 mL), water; dried (MgSO0,), filtered
and concentrated. The residue was chromatographed on a silica gel
column and eluted with 35% EtOAc in hexanes to obtain the title
compound (43 mg, 69%) as a white solid.

Example 148
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159 CH3 CH3 4-Methyl-2- [ [ (5-nitro- 4.63 2- NvS | N
furanyl) carbonyl ] amno | OH3C CH3 |]-N-(2,4,6 -p

W@ G0a08398 phenyl )-5- 0 thiazol ecarboxan de 16PCTZHS2004/008827
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4- Met hyl -2-[ ( 2- 4 60 Ol N CH3 thienylcar bonyl )am noj
S . ' I

I CH83 [[(2,4,6 SY I tﬁla%feﬁé%ﬁﬂi%%lfd}aam no] H3C 0
R3C CH3 carbonyl]-2 0 thrazoly noJ car bon

yl'] benzoic acid methyl ester 1&?%2[(5 4.87 N

CH3 I soxazol yl car bonyl ) am
noj - 4- net hyl - N-(24 A't I O\t | phenyl) -5 3
CH3 thi azol ecar boxa CHj

- Fur anyl car bonyl| 4 O | N Cl%amm noj - 4- net hyl -
N (2,4,6- RCI CHtrlmsthyIphenyI) 5- 3 3

t hi azol ecar boxanmi de -104 WD 2004/ 085388

PCT/ US2004/ 008827 164 H3C 0 CH3 CH3 2- [ [ (2,

4- BT fHort of 2%160 Zﬁg, d.36 IBH{O?)ZQILLH lb)eﬁ%lpz%rﬁly](ﬁ"{ﬁe (226 mg, 1

mmol) in dichloromethane (10 mL) and pyridine (2 mL) was stirred at rt

overnight. The mixture was diluted with dichloromethane (50 mL) and
washed with 2 N aq. HCl solution (15 mL, 2x), 10% aq. NaHCO, solution
(20 mL, 2x); dried (MgSO,), filtered and concentrated. The residue was
chromatographed on a silica gel column and eluted with 30% EtOAc in
hexanes followed by 50% EtOAc in hexanes to obtain the title compound
contaminated with benzoic acid. The solid was dissolved in EtOAc (40 mL)
and washed with satd. KHCO, solution (15 mL, 4x), dried (MgSO,),
filtered and concentrated to obtain the title compound (110 mg, 80%) as a

white solid.

Example 149
Preparation of 4-methyl-2-[(1-oxopropyl)amino]-N-(2.4.6-trimethvlphenvl)-

5-thiazolecarboxamide

A mixture of 2 (100 mg, 0.36 mmol), propionic anhydride (332 pL, 2.58

mmol) in dichloromethane (10 mL) and pyridine (4 mL) was stirred at rt
for 3 h. Dimethylaminopyridine (122 mg, 1 mmol) was added and the

mixture was stirred for additional 1.5 h. The mixture was diluted with
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NS | N no]-4-nethyl-N-(2,4,6_ SP3 CCH
trimet hyl phenyl)-5- H3C 3 thiazol ecarboxam de 165 CH3

WQ@200f/0853881- Met hoxy-3- 4.75 H3 C 0 | H3C t hi engt)/US2004/008827

carbonyl ] amno NS jlI N]J- 4msthy| N-(2,4,6- R3C CH

| R RN i Pt TR AL BT AC % BB 51, e
t hmca)swl@aaul@o il D), Qre@ékﬁ}g Nt 3, leﬁeffdned (Mgs0,),

tri_nmet hyl phenyl) - 5- t hi azol ecar boxam de
2- fijtezne @nd OBHQ@ltg‘atEMQHSGﬂnh@mhéﬂym)atbgrapHed 6h aZilica

t hi m% car b% Qi/%]eé EO?(Q-% }fﬂ %Irhbﬁmqo) obtgm the title

° t(gb%nﬁ %‘?%&S@P?%]%)ﬁsﬁ% ‘)ﬁjllg?usgl ‘%Bhoxy 3 a sl
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thienyl) carbonyl ] C CH3 -4-methyl-N- 3 3 (2 4, 6-
trimethyl phenyl)-5- thiazol ecarboxam de 169 0 N CH3 H
2- [ [ [2- (4, 5-Dihydro- 5. Exan®ple ¥6Qi msthyl 2 N

bon ani no
g@i&%ﬁ%ﬁﬁﬁ_ﬁﬁﬁ DS i e 2 e e heny).

5-thiazolecarboxamide

CHg

o HsC
HoeNA Nm N\Q\
s
CH
¥,c

Compound 150 was prepared by an analogous method as that of 149,

except using butyric anhydride to give the title compound 150 as a white
solid (76%).

Example 151
Preparation of 4-methyl-2-[(1-oxopentyl)amino]-N-( 2.4 .6-trimethylphenvyl)-

5-thiazolecarboxamide

wtZi .

Compound 151 was prepared by an analogous method as that of 149,

except using valeric anhydride to give the title compound 151 as a white
solid (77%).

Example 152
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t hi azol ecarboxam de 170 CH3 CH 2-[[(2-Acetyl-3- 4.54
3 thienyl) carbonyl] amno N~ S,'~

W@ 2004/08388/1 - N- (2, 4,6- cH3 N3 C CH3 trinet hyl pheeyU$2004/608827
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- thiazol ecarboxam de 0 -105 WO 2004/ 085388
PCTP#&p2
Ceneral Procedure C
foll owi ng the procedur &- ﬂﬂamleb@ﬁboxbﬁhﬂw 5 A m xture
of 2 (80 ng, 0.29 nmol), appropriate isocyanate (0.87
mml ) and pyridine (2 nL) in THEn{%,& nNL) was stirred
at rt overnight. In SOW Nt he ction mxture
was heated to 60-70¢sf ;@q reactions
were carried out at rt overnight presence of
catal ytic N, N- di nmet hyl am nopyr i d| ne. The reaction

m xture was diluted with 10 di chl oronet hane and washed
with 1 Nag. HJ solution (3x), water, brine; dried

( MoSEpbunfli 1526w ad ﬁﬁ@ﬂ%ﬂnﬁf ? aq{ g%o%-ﬁh{et}e%é?cﬂ as ’%{33’9 3? 149,

was puglfled eit y tri

etéreep asmge]sexdndluaﬁh aride)to @9‘}'@%{ :

SI lica colum (el u%ri on solgﬁ/gﬁ?ﬁggﬂ% %%&]d 152 as a white
‘followed by trituration or by passing through

Var| an cation 15 exchange SCX cartridge and

sequentially eluted with nethanol (5 niL),

di chl oronet hane (5 niL), acetgy] Lﬂrlll e5§et hanol (10 mi,

4:1) and met hanol - 2 M net hano ShteNi a (10 m, 4:1)

t Prepasation bf4tMetleylcHiphen lcet"l an SEN- (B

HPLC retention time under the ow ng ¢C '

For conpounds 171-172 JME.Z(AM%C condi ti ons
are: 20 Zorbax S8-C18 4.5 mmx 7.5 cmshort colum, 30
mn gradient start]j g from 100%;ppivent A (10% MeCH,
90% H2O, 0. 2% H3P 'W' vent ! (90% MeOH, 10%
H2O, 0. 2% H3P04), @ CHz 217 nM

For the other conpounds HPLC co |t| 0 are: Zorbax
S8-Cl18 4.5 mm x H3C

-U

A solution of amine 2 (50 mg, 0.18 mmol), diisopropylethylamine (101 uL,
0.58 mmol), phenylacetic acid (27.2 mg, 0.20 mmol), 1-hydroxy-7-
azabenzotriazole (29.4 mg, 0.22 mmol), and ethyi-S-(3-dimethylamino)—
propy! carbodiimide hydrochloride (42.2 mg, 0.22 mmol) in
dichloromethane (0.62 mL) was mechanically stirred in a sealed vial for
16 h. The reaction mixture was passed through a Varian SCX ion
exchange column (2 g/6 cc) and eluted with acetonitrile-methanol (10 mL,
4:1) followed by 2 M methanolic ammonia solution (9 mL). Fractions
containing the product Were combined and then concentrated. The residue
was dissolved in dichloromethane and washed with 2 N aq. HCI solution

(3x), dried (Na,S0,), filtered and concentrated to obtain the title compound
(39 mg, 55%) as a tan solid.
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7.5 cmshort colum, 8 mn gradient starting from 100%
solvent A (10% 25 MeCOH, 90% H2O, 0.2% H3PO4) to 100%

WG 0owest3s8 (90% MeCH, 10% H2OL 0. 2% H3P04), fPONUSZD€008827

10

15

20

2.5 m/mn, X =217 nM EX Conpound Structure
Compound Name HPLC NO. Ret Tinme mn -106 WO
2004/ 085388 PCT/ US2004/ 008827 171 o CH3 HA

4- Met hyl -2- [[(methyl - 24.48 Eiﬁn@é\hﬁ@m no) carbonyl
] amn] sCHN-(2,46tr|msthy- en 1 A3C p he
-5-t enaration ofis Aeedil anri 00 edy Njan ib]-4m tHY1-OHE2 4. 6-

4I\/Ethyl2[[(phe A | amino ]
- N (2, 4, 6-trrAETH splegargospmidesc CH
car boxam de 173 pp CHS H3 4 I\/lethyl 2 [[[(4 8.81 H3C

[\ 3l methyl phenyl) amn ] carbonyl]

ami no] -N- H3C (2, 4"30 - - ph nyI 25-t hi azol e-
car boxani de 174 CH3 C 4- Met h§ (phenyl

8,52 Nd - nmethyl) am no] car bonyl am no
]-N-(2,4,6 H3C trimethyl phenyl) - CHs

t hi azol ecar boxam de 175 H3 ’\Q~~I CHB CH2 - [ |

(Butylam no) 30.49 C N N NJ carbonyl]am no] - 4-

A solution of amine 2 (50 mg, 0.18 mmol), diisopropylethylamine (400 uL,
2.3 mmol), N-acetylglycine (42 mg, 0.36 mmol), 1-hydroxy-7-
azabenzotriazole (49 mg, 0.36 mmol), and ethyl-3-(3-dimethylamino)-
propyl carbodiimide hydrochloride (72 mg, 0.36 mmol) in THF (5 mL) was
heated to 50°C overnight. The mixture was cooled, diluted with
dichloromethane (60 mL) ahd washed with 2 N aq. HC1 solution (20 mL)
satd. Aq. KHCO, solution (20 mL), dried (MgSO,), filtered and
concentrated. The crude solid was triturated with ether (10 mL), filtered,

2

and washed with ether (5 mL, 3x) to obtain the title compound (40 mg,
59%) as an off-white solid.

Example 155
Preparation of 2-Am1'no-4—methv1—N-(2.4.6-trimethvlphenvl)—5-

thiazolecarbothioamide

CH,
CH

S

H,C CHs

A suspension of 2 (50 mg, 0.18 mmol) and Lawesson reagent (44 mg, 0.11
mmol) in toluene (0.23 mL) was heated to 100°C for 4h. Additional
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| nmethyl-N-(2,4,6- o H3C CH trinethyl phenyl) -5
t hi azol ecarboxam de 176 CH3 H3C 4-Methyl-2 H3C n N N

W@@O@/p%ﬂswl am no) carbony 7.41 O CH 11 ani no PCEF/NS200£008827
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4, H3C tri net hyl phenyl)-5- thiazol ecarboxam de 177

P i e
t r haztdadyfop eldytidpn 51 3 5. aped @ﬁﬂ@ﬂﬁﬁﬂl@%aé?}?mgla&g@jxphed on a

3G 2- [ [ [ (2-Chloro- 8.99 NX Nsil pheny

caﬁ%’é‘ﬁ)gel ]co lnnmamiwhm@q:d withe 604 EbOABAN (Hbxbnes f(j_ltl_)()?W(\a/% by 70%

A T A O R
T i T

tmcﬂzblecarboxamde 180 CH3 CH3 H3C 2- [ [ [ (2,
6-Dimethyl - 8.92 / \ A, ~ phenyl)am no] carbonyl] N N
S CH amno]-4-neth [-N CH3 O H3C (2, 4, 6-trimethyl-
phenyl ) -5-thi azol e- carboxam de Exanple 181

Examples 156 to 170

General Procedure

Compounds 156 to 170 were prepared following the procedure described
below. Diisopropylethyl amine (60 pL, 0.34 mmol) was added to a mixture
of amine 2 (30 mg, 0.11 mmol), appropriate carboxylic acid (0.13 mmol), 1-
hydroxy-7-azabenzotriazole (19.5 mg, 0.14 mmol), and ethyl-3-(3-
dimethyiamino)-propyl carbodiimide hydrochloride (26.8 mg, 0.14 mmol)
in THF (1 mL). The mixture was heated in a sealed tube under argon at
45 °C for 24 h. The reaction mixture was diluted With.dichloromethane (4
mlL) and washed with 2 N aq. HCI solution (2 mL, 3x), dried (Na,S0,) and
concentrated using a speedvac. The crude products were either triturated
with dichloromethane-ether (5 mL, 1:1) or purified by silica gel
chromatography (elution solvent: 50% EtOAC in hexanes and EtOAc).
“HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H,0, 0.2% H,PO, ) to
100% solvent B (90% MeOH, 10% H,0, 0.2% H,PO,), flow rate 4 mL/min, A
= 220 nM.

EX. [Compound Structure Compound Name HPLC
NO. Ret Time
(min)
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Preparation of 15- 2 4 6-Trineth 1 hen 1 am no carbon
1 -4-meth |-2- thiazolyllcarbam c acid, phen | ester

W@RH0HIBES388OK | NI

(170 nmL) was added to a stirred solution of 2 (1.02

~ S35 OH3C A 10% aq. KHCO3 BOI/US10041008827
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yllbenzoic acid methyl
ester

162 2-[(5- 4.87
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(\,/L nol]-4-methyl-N- (2,4, 6-
trimethylphenyl) -5-
thiazolecarboxamide
163 2-[(3-Furanylcarbonyl) |4.54
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Colum, 4 mn gradient starting from 100% sol vent A
(10% MeOH, 90% 15 H2G, 0. 2% H3P04) to 100% sol vent B

W@ 230838+, 10% H20, 0. 2% H3PO4), flow rate 4PeiziUsion4/008827
X =220 nM EX Conpound Structure Conpound Nane HPLC
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24 [ I [ (3-Fluoro-4- 6.92 N~ ﬁp en ]

0

g

A AR h;,arp'hegse@ﬂ T3 [T (5-nitro 478
:Laﬁ(gﬁ ?H% E%% 1en§i)%4¥ﬁ5nyl]amino
tho ﬁ3c

1 ~—+

1-N-(2,4,6-
trimethylphenyl) -5-
thiazolecarboxamide

CHj3

167 c' 2-[[[4-[(4- 5.27
Chlorophenyl)thio]-3-
Nl‘ thienyl]carbonyl]amino
@)‘ ;Yb\ ]-4-methyl-N- (2,4, 6-
;s |trimethylphenyl)-5-
thiazolecarboxamide

168 CHj 2-[[(5-Chloro-4- 5.04
H;C- ONJL | N CHs methoxy-3-
ci /I S :Ei]\ thienyl)carbonyl]
c H. |[2mino] -4-methyl-N-
o Ma 1274, 6-

trimethylphenyl) -5-
thiazolecarboxamide

169 2-[[[2-(4,5-Dihydro- [5.13

4,4-dimethyl-2-
4 oxazolyl)-3-
thienyl]carbonyl]amino
CH3 l-4-methyl-N- (2,4, 6-

CHs trimethylphenyl) -5-
thiazolecarboxamide

CH 2-[[(2-Acetyl-3- 4.54

170 3
I CHa thienyl)carbonyl]amino
/ NJ\ l-4-methyl-N-(2,4,6-
[ trimethylphenyl) -5-
c thiazolecarboxamide
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N1l ~ ~ - amno] carbonyl ] amno] H3C 0 i 0 H3C CH3
4-methyl -N- (2, 4, 6- trimnmethyl phenyl)-5-

Wa bioapgisecar boxam de 187 0 CH3 H3C 2- [ [ PCT/US2004/008827
(Di et hyI amino) 8.19 A N carbonyl] ami no] -4- H3C N
NJ  _i~_ CH3 nethyl- 4 0
tri met hyl phenyl ) -5- thE}gz'a H% 188 H3C O

10
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25

Bis (1-nethyl- 8.90 ethyl) am no]
car bg%l%mkﬁp@’[ﬁ N S 0 CH3 am no] -f}:ﬁnet hil N HC Cd H
H3 [ tdE8O W erd Qyéd)foﬁ h34h
e ohouhds LY LB ON o€ ep Piyed fogwihg tHe procedure described

belows / (phenyl methyl) amino ] 0 cH3 carbonyl ]
4 6-trimethyl-

- H3C (2 . 4 ,
aﬂéﬁgi’%tuéypﬁ%@%& (S:QPBBM @@Proprigigisegenate (0.87 mmol)

Fotag (4 R Tt 7l ke SRR 6 I eah{ag I some

- Seaskbitha Qb@étﬁfrbﬁﬁﬁfﬁl@waé%%ageWG 0°C for 5 }i Some 81‘ these

2-[[(Cycl ohexyl nethyl 8 84 || am no) carbonyl
4- ne@phyns Neere Z:arﬁsed eutlad rdCetnichetihyhe M%ﬁce%f catalPrtlc N,N-
thciE arboxam ,1,20|—BC|—|3I—|3C4 Met hyl - 2-

ammopyrl 1ne e reaction mixture was diluted Wlth
dichloromethane and washed with 1 N aq. HCI solution (3x), water, brine;
dried (MgSO,), filtered and concentrated. The crude product was purified
either by trituration with ether or ether-hexanes mixture, or by
chromatography on a silica gel column (elution solvent 20-40% EtOAc in
hexanes) followed by trituration or by passing through Varian cation
exchange SCX cartridge and sequentially eluted with methanol (56 mL),
dichloromethane (5 mL), acetonitrile-methanol (10 mL, 4:1) and methanol-
2 M methanolic ammonia (10 mL, 4:1) to obtain the title compound.
‘HPLC Ret Time” is the HPLC retention time under the following
conditions: For compounds 171-172, 175, and 177 HPLC conditions are:
Zorbax S8-C18 4.5 mm x 7.5 cm short column, 30 min gradient starting
from 100% solvent A (10% MeOH, 90% H,0, 0.2% H,PO, ) to 100% solvent
B (90% MeOH, 10% H,0, 0.2% H,PO,), flow rate 2.5 mL/min, A = 217 nM.
For the other compounds HPLC conditions are: Zorbax S8-C18 4.5 mm x
7.5 cm short column, 8 min gradient starting from 100% solvent A (10%
MeOH, 90% H,0, 0.2% H,PO, ) to 100% solvent B (90% MeOH, 10% H,0,

0.2% H,PO,), flow rate 2.5 mL/min, A = 217 nM.

EX. |Compound Structure Compound Name HPLC
NO. Ret Time
(min)
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Example 181

Preparation of [5-[[ (2,4,6-Trimethvlphenvl)amino]carbonvl]—4—methvl-2-

thiazolyllcarbamic acid, phenyl ester

o cHHs G
X0 @

O H,c

A 10% aq. KHCO, solution (170 mL) was added to a stirred solution of 2
(1.02 g, 3.7 mmol) in THF (130 mL). Phenylchloroformate (1.39 mL, 11.1
mmol) was added dropwise. The biphasic mixture was stirred at rt
overnight, diluted with dichloromethane (200 mL) and washed with water
(50 mL, 2x) and brine. The organic extract was separated, dried (MgSO),),
filtered and concentrated. The residue was chromatographed on a silica
gel column and eluted with 10% EtOAc in hexanes to obtain the title
compound (980 mg, 69%) as a solid.

Examples 182 to 236

General Procedure

Compounds 182 to 236 were prepared following the procedure described

below.
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CH3 201 CH3 2-Ethyl-N-[4-methyl-5- 4.29 p-3

[[(2,4,6-trimethyl- j fit- S ~phenyl) ami no] carbonyl]
W@B40838i azol yl ] -1 H3C pi peri di necar boxan dePCTHS2080®8827
CHSI-[[[4 Methyl -5- 4.10 p N~ Q3 [[(2,4,

TG G ot PhepFicaiRe e Nt Bliye: o 0B4maiol) and the
gﬁ%-dr?%rgbﬁ:%fﬁlﬁl_ﬁ%%dd .68 IIQ:HO dI‘HFhé(#etgﬁltt Eleé @Wm% stirred
t r et dwirp%r/@[ty Spand oﬁﬂhe MactiSng TBG}JQ@HMSEBg t0260\|°C for4 hto

- - di b m de
1 YR e Bkt was 4 EHd pith dlcmqnomﬁhhye (4wl and

5 gfn&%g%{car onﬁﬂ %Zlb ?ﬁlp;eorl}lgsﬂgiggﬁkﬁ £ iﬁeﬁdkéﬁﬁ solution
es(1e5 mH, B ThéQEclddPotieteddY bxGact whas [seﬁagi"at%d? dried (MgSO0,),

filtered and concentrated to obtain the title product.
“HPLC Ret Time” is the HPLC retention time under the following
conditions: For compounds 182-192 HPLC conditions are: Zorbax SB-C18

10 4.5 mm x 7.5 cm short column, 8 min gradient starting from 100% solvent
A (10% MeOH, 90% H,0, 0.2% H,PO, ) to 100% solvent B (90% MeOH,
10% H,0, 0.2% H,PO,), flow rate 2.5 mL/min, A = 217 nM. For compounds
193-236 HPLC conditions are: YMC S5 ODS 4.6 x 50 mm Ballastic
Column, 4 min gradient starting from 100% solvent A (10% MeOH, 90%

15 H,0, 0.2% H,PO,) to 100% solvent B (90% MeOH, 10% H,0, 0.2% H,PO)),
flow rate 4 mL/min, A = 220 nM.

EX. {Compound Structure Compound Name HPLC
NO. Ret Time
(min)

182 o CHz HsC 4-Methyl-2-[[[ (2- 8.83
E:Lv/\wlﬁifgjr phenylethyl)amino] -
s CH; [carbonyl]amino] -N-
H;C (2,4,6-trimethyl-
phenyl) -5-thiazole-
carboxamide

183 ,E{:: -[[ (Hexylamino) 9.01
A~ carbonyl]amino]-4-
HeC ”JL” S b simethyl-N- (2,4, 6~
trimethylphenyl)-5-

thiazolecarboxamide

184 CHz HzC -[[[(1,1-Dimethyl- 8.48
H3Cj\ N_S\n’ ethyl) amino]carbonyl]a
N N C) mino] -4-methyl-N-
(2,4,6—trimethyl—
phenyl)-5-thiazole-
carboxamide
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nmet hyl - 2- pyridinyl) CH3 am no] carbonyl]- O I am no]
-N- (2, 4, 6 SO trinethyl-phenyl)-5- CH3

W@ hioamgdsex ar boxam de H3C CH3 -112 WO 2004/ 085B8BUS2004/008827
PCT/ US2004/ 008827 206 4 Met hyI 2- [[[1 3 28 N

(egeYr methy ) =2 pregr g nyt] Lr] (3 " 393
e R, o]
phenyl)) ﬁ Xa [m ] ﬁ A

Qqt ahyj e [4 met hy? u, 445 t ¢ o
6-{trimethyf fi' N NkS CH3 -2et{y_,§1;1 }‘1 tl.ngz HE

qui nolji necar boxam de 208 CH3 [8nh;a4s

4135 [nmet hyl - 5[[(246H3Ctr|rrethypeny Ge

B e >%L'["’ ELMe nyI) 8.57

ST H3 ¢ o%
sl i3

AT “Rﬂ] T3
ari nol net hyl - N-0 M€ (2, 4, G L1} i’fﬁe
phenyl) - 5 t hi azol e- thlazolecarboxamlde
187 o CH; H,C 2-[[(Diethylamino) 8.19
I NN carbonyl]amino] ~4-
H3C/\NJL N/L \Q\CH;; methyl_N" (2 , 4 ’ 6-
( o}hc trimethylphenyl)-5-
CHs thiazolecarboxamide
188 H.C CH3 H;C 2-[[[Bis (1-methyl- 8.90
iL\‘ﬁ Pkg;“, ethyl)amino]carbonyl] -
H;C” NN "8 cHsamino]—4—methyl—N—
e © 1€ (2,4, 6-trimethyl-
CH3 phenyl)-5-thiazole-
carboxamide
189 CH; H,C 4-Methyl-2~[[[methyl- [8.56
ﬂ~ Nii“, (phenylmethyl)amino] ~
H;lcarbonyl]amino] -N-

(2,4,6-trimethyl-
phenyl)-5-thiazole-

carboxamide

190 H;C 4-Methyl-2~[[ (methyl- 8.39
phenylamino)carbonylla
mino]—N—(2,4,6—
trimethylphenyl)—S—

thiazolecarboxamide

191 H; -[[ (Cyclohexylmethyl [8.84
leﬁjr_ amino)carbonyl]amino]—
O*NJL ,|4-methyl-N-(2,4,6-

CHs tr?methylphenyl)TS—
thiazolecarboxamide

192 CH H3 H;C 4—Methyl—2— [I[(1- 8.47
3 phenylethyl)amino] -

NT{:>~ sjcarbonyl]amino] -N-

(2,4,6-trimethyl-

phenyl)-5-thiazole-
carboxamide
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H3C CH3 H3C CH3 carboxam de 210 CH3 4-Methyl-2-[[[(I-
4.74 N( 1 O methylheptyl) amino ] O H3 carbonyl]

w@pionos3ss N CH L (2,4,6-trinmethyl- 3 PCT/US2004/008827
phenyl) 5-t hi azol e- H3 C H3c cH3 car boxam de 211 CH3 2
AL u vl am nol
ir 3 436
Ryfde
[

_N 4
arfi no (f¢s crFI3 carb rg;
mat hyll- N- (2, 4, 6- tHsCnet hyPBhery }aQOh Carboxamlde
')

N-H?,?' >L old—é cg:r’ggﬁj;]) qaLm’noj\r 4 I ?ﬁ%“m“
H3C | CH
f;agezw%ﬁgzﬁa% p%ﬂuszoozég é ﬁﬁfggﬁﬁ

t hi Fecarboxam de—3S—3—213—¢3 2

- EE?% Q%a CO e P O phenyllIn Yia%‘n ﬁ&iy% CHd.42
r honyl|] no] -4 O nethyl-]l e ) ahns'|

ti meqhyl |)eH5- H3 C | CH, 4 flﬁm]i“ae 214
CH3 2 % (3. - I\/let hoxy- 4 gh i%—

met hyl ]am noS car bon +150%

met hyl - N- (2, 4, 6- N

H3c CHj
195 (HsG 4-Methyl-2-[[[(4- 4.49
methylcyclohexyl) -
amino]carbonyl]lamino] -
N CHa N-(2,4,6-trimethyl-
og(M ] phenyl)-5-thiazole-
s o carboxamide
CH,4
H3C: i "CHj
196 CHg 2-[[[(Cyclohexyl- 4.49
N__(/ | methyl) amino]-
H CH3 carbonyl]amino] ~4-
OJ o N methyl-N-(2,4, 6- :
trimethylphenyl)-5-
Hy C CH, thiazolecarboxamide
197 2-[[[(2,3-Dihydro-1H- [4.35
inden-1-yl)amino]
N CH carbonyllamino] -4-
o= ] 8 methyl-N-(2,4,6-
N"(S o) trimethylphenyl)-5-
CH, thiazolecarboxamide
H3C: i “CHj
198 CH3 4-Methyl-2-[[[(1- 4.43

N-'< | o naphthalenylmethyl)ami
M S CH, nol]carbonyl]amino] -N-
o (2,4,6-trimethyl-

phenyl)-5-thiazole-
carboxamide
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trimet hyl phenyl)-5 H3C | CH3 thiazol ecarboxam de 215
CHB2-[ [ [ [ (4-Chloro- 436 N\ 10
wEhbeapspset hyl | am no] N-~ S CH3 carbonyl] am ne¢T/ug20042008827
/O net hyl - N—(246 trlnethylphenyl) 5H3CCH3h
: 1 OX\/ -

alll UC*LJ.U \./l RJ L L[ - J) )
phenyl ). net hyl am 1[1 ]i ny{%gglﬁgl]l_ 4.66

?:nu Rglh;/ﬁ)hn B’@Zﬁi»—{;zhzlm thcaz E%%i >€§mlgé 217
gpiaz

CH3 2 |- [ Difhenyl| b a

etlhyl )@F{car onyl ] ami I ?ﬁ RF“B“% €

(4,4, 6-tTinmethyl - | - 54t hi azol e- / H3C CH3
b

odlam de 218 CHSHQC [CHE (2 - Anminoethyl) 3.70 (

ph20§1lan no] car bo Hac~|\|- C (}B6a1hime¢hy]4-me[hyl -N Q597

N|(2,4,6-trinmet hy gylreBhyhtaz0l €2, H3E-CH3

cqrbojani de -0 1 \ 2 4/ os’tﬂsa%n@@wlm@:@ﬁl DO8827

219 OdH s [oflC] 2 {anBno Mearloxyl] 4226 0
)etg I}] am no]

car bon | $hbad oo 1 U=4-
phenyl - y:gorphollnecarboxamlde
CH,
201 CH4 - [2-Ethyl-N-[4-methyl-5- 4.29

o mg_(%c [[(2,4,6-trimethyl-

NJ\N)LS phenyl)amino] carbonyl]
CH, -2-thiazolyl]-1-

Hy & piperidinecarboxamide

CH,
202 CH4 1-[[[4-Methyl-5- 4.10
o N\ /:Q [[(2,4,6-trimethyl-
J\ )LS phenyl)amino] carbonyl]
NN CHs |_2-thiazolyl]-
Ha G amino]carbonyl]-3-
3 . s o .
piperidinecarboxylic
o” 0" CHs acid ethyl ester
203 H; G 3,3-Dimethyl-N-[4- 4.89
CH3 / methyl_S_’[ [ (214/ 6-
o N/§Fﬁ( CHy trimethylphenyl)amino]
)Ls Hs C carbonyl]-2-
N 3 '
N thiazolyl]-1-
piperidinecarboxamide
H3C CH3
204 Ha Q 1-[[[4-Methyl-5- 4.06
CH; cH [[(2,4,6-trimethyl-
B *lphenyl) amino] carbonyl ]

NJ\S Hs C -2-thiazolyl]-
aminolcarbonyl]-4-
piperidinecarboxylic

Qj acid ethyl ester
CH, o )
205 CcH 4-Methyl-2-[[[ (3- 3.51
N/ 3 methyl-2-pyridinyl) -
amino] carbonyl]-
o=€l CHa amino]-N-(2,4, 6~
N—Qé\ 0 trimethyl-phenyl)-5-
CHj; thiazolecarboxamide
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0 CH3 methyl-N- (2, 4, 6-

trimet hyl phenyl)-5 H3 C

CH3 t hi azol ecar boxam de 220 CH30-CH CH3 4.05 3 3

woRomeo8388/ phenyl ) et hyl ]
am no ] CH3 4- nethyl

N--</S i

e oLIn 001

0 ami no] carbOnys20p4/008827
N(2,4,6- 0 trinethylphenyl)-S-

610 trlnethy enyl) 5- thiaz
232 CH3 4- I\/b [cth 4.4 _(2
am no (] bonyl] a

|-yl) ethyl]

~+ O O

3 4{net hyl - N-(2 4,_,6

/

t hi arboxantde—HIC€EH3 2
2-???[ th oxy- 4.25
] am ng akbonyl ] am no] - 4-

(2, 4,E-tr|nethy -
$rbo am de 223 C}B

LEE le—
(cy X - 4.11

an1no ] car bonyl ] ani no ]
g 1y|pheny|) 5 H3C CHB

N 2 TTITTra (1

Wgﬁﬁeﬁl[g[é th%/IZ .

3.28

pecar UUXdI

= I

m noj - 4- ngt

e

phenyl)amino]carbonyl]
-2-thiazolyl]-1(2H) -
quinolinecarboxamide

i ;ﬁ ol o oy ﬁ%ﬁ“%%ﬁgﬁi T

4.55

208

CHs

rhc—g;fz

o) CH

N 3
McH,

3,4-Dihydro-N-[4-~
methyl_S_ [ [ (21 41 6-
trimethylphenyl) -
amino] carbonyl]-2-
thiazolyl]-2 (1H) -
isoquinoline
carboxamide

4.35

209

CH

x

2-[[[(1,5-Dimethyl-
hexyl)amino]carbonyl]-
amino]-4-methyl-N-
(2,4, 6~trimethyl-
phenyl)—S—thiazole~
s|carboxamide

4.72

210

CH3

ﬁé

4-Methyl-2-[[[(1-
methylheptyl)amino] -
carbonyl]amino] -N-
(2,4,6-trimethyl-
phenyl)-5-thiazole-
3lcarboxamide

4.74

211

o
[ﬂ
ﬁ
Q'™

CHj3

G,

2-[[[[(2-Fluoro-
phenyl)methyl]amino] -
carbonyl]amino]-4-
methyl-N- (2,4, 6-
trimethylphenyl) -5-
thiazolecarboxamide

4.17
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NCH3 (2, 4, 6-trinethyl O .. /' phenyl) -5-thiazol e-
0 '~s carboxamde CH3 H3C CH3 225 CH3 2 - [ [ [ (3
WO Buwios3gs opyl ) 4.33 Hamino] carbonyl ] anm noP¢T/US2004/008827

cH3 4-methyl -N-(2,4,6 trinethyl pgﬁp&/”\ggqg?c ~, - CH3

LTpggdl coarboxar de ﬁ"*“‘*@ iR is

P%E?%E&QQA/OOSSZ? CH3 2 - E i yl 2 o 422

- N thcxy @henyl ) 6 4 5] -4-

cdr borly N’§ : Heret hy i g

trji met enI [Si ( ICH3 &ﬁgg X%nge CH3

237 CHB [ [ or9efs 52, Qamide

fl uorcphenyl ) net hyl §sCS _&"H‘HS car oI ) Earrtll no]jl E /

0 (S 4 TeLhy=N(2 4 —tr+rethytpheny

tr‘léa 9l eHrsboxam/ 8 CH3 2|2, r}%{f?—léf;gh% ngncgoﬂ-%
65 ' ] am

4. , Q mlno] 4=

ITE‘.t hyl| - N p . ri figd hyl | g{&ii ~(2,4,6-

t i azg Ar boxam de Nj@ trlmethylphenyl) ~5-
(o]

thiazolecarboxamide

H, CH,4
214 CHj3 2-[[[[(3-Methoxy- 4.13
CHj N’(/ | phenyl)methyl]amino]-
H S 0 CH carbonyl]amino]-4-
0 8 methyl-N-(2, 4,6~
Nj@\ trimethylphenyl) ~5-
Hy C CHa thiazolecarboxamide
215 CHj 2-[[[[(4~Chloro- 4.36
| o phenyl)methyl]amino] -
N S CH, carbonyl]amino] -4-

CI’Q// o methyl-N-(2,4, 6-
trimethylphenyl) -5-
HsC CH

slthiazolecarboxamide

216 CHs 2-[[[[(4-Methoxy- 4.12
N—(N—é\s‘lfo phenyl)methyl]amino] -
CHj carbonyllamino] -4-
”ﬂ—@” o methyl-N- (2,4, 6-
trimethylphenyl) -5-
HyC CHs thiazolecarboxamide
217 CHj 2-[[[(2,2-Diphenyl- 4.57
< | ethyl)amino]carbonyl] -
Q S 0 CH amino] -4-methyl-N-
o) 8 (2,4,6-trimethyl-
Nj@\ phenyl)-5-thiazole-
Q HyC cH, [carboxamide
218 CHg 2-[[[(2-Aminoethyl) 3.70
H | phenylamino] carbonyl] -
H o CH amino] -4-methyl-N-
/__j o N 8 (2,4, 6-trimethyl-
H,N | j@\ phenyl)-5-thiazole-
HyC CH, carboxamide
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H3C H3C CH3 229 CH3 CH 2
3 phenyl) ethyl
WO 2004884388C cH3 et hyl

[ [
Jamno] oo

thiazolecarboxanide 230 CH3 2

)

[
\

[1-

carbonyl] amno]-4 c

[ L[ 2-(3

at

(4-Chloro- 4.42 S

-N- (2, 4, 6- trimethyl pheClU}2084/008827

Q
bcg§

phenyl
4-
NH
pH
[|[2-

Cs

Met

enyl

]

U- Lb"&ﬁa
n

@%

carbonyl ]a
)-5-thiazole H3
(2 Fluoro- 5.

] ;&%m gnidragl CH3
Lacp {8 riMpEhRyy-
i FhZéi

:

ag ﬁ%?l?es E}B

4.26

g

—

c:‘%

th

CH3 4+
ridi
N N

P)
0

carbo

—t

Y& ant IIU_]"-I-
y"u'

aftde 3 233
henyl ethyl]

%%?hb
etgiigizg;l -5-

thlazolecarboxamlde

4.05

[—

221

2-[[[[2-(4-Methoxy-
phenyl)ethyllamino] -
carbonyl]l]amino] -4-
methyl-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

4.25

222

4-Methyl-2-[[[ (3-
phenylpropyl)amino] -
carbonyllamino] -N-
(2,4,6-trimethyl-
phenyl)-5-thiazole-
carboxamide

4.40

223

CH,

2~[[[[2-(Cyclohex~-1~
en-1l-yl)ethyl]-
amino]carbonyl]amino] -
4-methyl-N- (2,4, 6-
trimethylphenyl)-5-
thiazolecarboxamide

4.11

224

2-[[[[4-(1,1-
Dimethylethyl)cyclo-
hexyl]lamino]carbonyl] -
amino]-4-methyl-N-
(2,4, 6-trimethyl-
phenyl)-5-thiazole-
carboxamide

4.85

225

athiazolecarboxamide

2-[[[(3-Butoxypropyl)
amino] carbonyl]amino] -
4-methyl-N-(2,4,6-
trimethylphenyl)-5-

4.33




-116 WD 2004/ 085388 PCT/ US2004/ 008827 234 CH3 2- [ |
[ [ (2-Bronp-4, 5- 3.87 CH3 H3CwW c o o .
walemenssgs/phenyl ) nethyl H3 S 1 CH3 ] net hyl an@TuS2004/008827

]carbonyl ] amno] 4-methyl -N Br H3c | cH3 (2, 4, 6-
hiazal ae rbr\v mrln 225 cHR (F

trg Ty T pretyt 2616645
_z?ﬂf [y[P(s, y7- 3 O Di net % e@ﬁﬁeéhoxy CH3 [4.46
dilenyl]) am no) Ml o 4 bonyl%ﬁg‘ﬁ% ﬂ@?‘llno&FB
HIC cHB N- (¥ 4, "6-Triowt hyl %hlb{%ﬁ f (E ;
thi azql e-/T car box&g 23(t§ E )
“ i hydrFN\4,27 N-K | 4- benflggm%}ﬁ ooy )13
yl[) me fem no JM€ar? byl [ ani no e iyl a3
2 4—6- lI;IICLII_yI H3E—<cH3 p‘a"“’l\ 5-thiazole-
ca‘)’r%> am de Exanpl 7 to Zﬁf&]%?ﬁh B%é@UEe 4.39
Conpounds 237to"2§g prep# ¥ t lTE%i’m])]‘_
pyocedur e—gesfThbe E b aow VS t7 *
phenyl mate 181 ( : Ig%‘\;ﬁé}éi%]?%?ﬁipé 3
appropri at egam ne (0.0 [
m., 1 1) was stl rreoH3Cat rt¢ %/ﬁe}ﬁn g?] ecaﬁﬁ% }Fﬁlﬁi Te \r/]\as
diH-ti-ed— _4_{:?_?_@_&@[__\5@3110 Wit
N[2RP 5.‘E -, 1 (¢ m%h%i%lwam ¥h65
13 (1 met v1-N- ?%@9
separ trimethylphenyl) -5-
thiazolecarboxamide
229 3 2-[[[[1-(4-Chloro- 4.42
w{#l%r /m% phenyl)ethyllamino] -
N S carbonyl]amino] -4-
cr—@—(c” ° Qe CHy [methyl-N- (2, 4, 6-
8 trimethylphenyl)-5-
thiazolecarboxamide
230 CHg -[[[[2-(3-Chloro- 4.44
V. o phenyl)ethyl]lamino]car
CP<::<’/ S CH, bonyllamino]-4-methyl-
o N-(2,4,6-trimethyl-
: phenyl)-5-thiazole-
HyC”, CHzlcarboxamide
231 CHj3 4-Methyl-2-[[[[2~-(2- 4,18
N’( thienyl)ethyl]lamino]-
(:z_JN—$ CH carbonyl]amino] -N-
S fo) 8 (2,4,6-trimethyl-
Nj[i:L phenyl) -5-thiazole-
Hy G CH, carboxamide
232 CH;3 2-[[[[2-(2-Fluoro- 5.85
N‘( | o phenyl)ethyl]lamino] -
g:zl_/Nd$ S CH carbonyl]amino] -4-
o) 8 methyl-N-(2,4,6-
F Nj:i]\ trimethylphenyl)-5-
HC CH, thiazolecarboxamide
233 CHj3 4—Methyl—2— [ [l [2- (2_ 4.28
n—¢ o pyridinyloxy)ethyl] -
N S CH, amino]carbonyl]amino]-
N ~ © N N-(2,4,6-trimethyl-
A/ o phenyl)-5-thiazole-
H3C CHz|carboxamide
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15

filtered and concentrated to obtain the title product.
"HPLC Ret Tine" is the HPLC retention tine under the

wo edoko8d388) conditions: For conmpounds 237-278 PtE’l_:zﬁszom/oossn
conditions are: YMC S5 ODS 4.6 x 50 nm Bal | astic

(

a
2
S

4 ; I . PR A-100%-sel\v 1
Co 4TI T gr adr entgstarttt - \_;, ﬁ-eﬂ_

(13&31\ oH, 9.930%9H2 "S5 LBPOJZT [té fé}@{o m5 3.87
q0% NeOH, 1*63%.@{% S, H3PQ% Hﬁf]

2 |= 2263%35%29/ cempoundsl *274: 385" §§E‘

rie: 4orba 8- Cl8 4.5 7.% hor

H3P04) to 100% sol vent B (90% MeOH, 10/o

Q04/ 085388 PET/ US200u4k 2,

L £k HEH di ent
tlartijng from 100% sol vent A ,;_qul/&g/g %gbga_%@

O

2%

H3 Y1 ftowrate 2% vt
Cc%%%und Structur mpgund N%B“g@ ReE Ti me |4.34

237 F| 2- [ [ [ M<3- MBDYIOXY; 5- g 1no car—
(tiriflluoromet jayl ) fheny C( 1m t%—

am noj - 4- Ml - N-(24 cI:\I1 i‘nlyp

tliaZJ,l,e rboxani de 1S, )~ 0% % 238

2{[ [ [ {4- Cped ohexyl - 4.73 phewﬂb&@ﬂ%&?car gyl ] -

afi noj - 4-nmet hyl -N- (2, 4:.6',“\' et hyl pheny

5134y pzor ecar boxam ey, N CHS— 3= 77 (2,3 Dinydro- 12

N’(:Ifo 1,4-benzodioxin-2-
H CHj vl)methyl]amino]car-
Q;j’l o bonyl]amino]-4-methyl-
N-(2,4,6-trimethyl-
H3C

CH; [Iphenyl) ~-5-thiazole-
carboxamide

Examples 237 to 285

General Procedure
Compounds 237to 285 were prepared following the procedure described
below.
A solution of phenylcarbamate 181 (20 mg, 0.054 mmol) and the
appropriate amine (0.08 mmol) in THF-acetonitrile (3 mlL, 1:1) was stirred
at rt overnight. The mixture was diluted with dichloromethane (4 mL) and
washed with 1 N aq. HCI solution (1.5 mL, 2x), 1 N aq. NaOH solution
(1.5 mL, 2x). The dichloromethane extract was separated, dried (MgSO,),
filtered and concentrated to obtain the title product.
‘HPLC Ret Time” is the HPLC retention time under the following
conditions: For compounds 237-278 HPLC conditions are: YMC S5 ODS
4.6 x 50 mm Ballastic Column, 4 min gradient starting from 100% solvent
A (10% MeOH, 90% H,0, 0.2% H,PO, ) to 100% solvent B (90% MeOH,
10% H,0, 0.2% H,PO,), flow rate 4 mI/min, A = 220 nM. For compounds
279-285 HPLC conditions are: Zorbax $8-C18 4.5 mm x 7.5 cm short
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SO0 CH3 NH3C CH3 239 4-Methyl-2-[[[(5,6,7,8- 5.38
tetrahydro-I|- naphthal enyl )am no] N carbonyl] am no] -

WERB4025348 6-t ri met hyl phenyl )- N4S 0O PCT/US2004/008827
5-t hi azol ecarboxamde CH3 N H3 CCH3 - 118 WO

/ /
2 PR R e i ol soivestvgpatcon, sor
?EFE?OPZ*S’% gib g}g 5;11;0 goo%dwémcggp% 15%9% 10% H,0,0.3% H,PO,),
[ flowacath Rdy mIVmih, 26= 217ndyiht hal enyl ) ani no] - /

carbonyl] amno]-4 N nethyl-N(2,4,6- 0 CH3
trimet hyl phenyl)-5- / thiazol ecarboxam de S CH3 N

a A Aflede L 1 — D [ 4 2_ 5 N0

HE/)(()“ orpéund Strudtdre” <~ LTV Compound Name HPLC

. Ret

Time

(min)

237 F. 2-[[[[3-Methoxy-5- 5.36

F (trlfluoromethyl)phenyl] )
Hy G amino]carbonyl]amino] -4-

methyl-N~-(2,4,6-
trimethylphenyl)—B—

N
o=~ CHs thiazolecarboxamide
N | '
s ]
CHj3

238 , 2-[[[(4-Cyclohexyl- 4.73
phenyl) amino]carbonyl]- .
amino]-4-methyl-N-

(2,4, 6-trimethylphenyl) -
5—thiazolecarboxamide

239 4-Methyl-2-[[[(5,6,7, 8- 5.38
tetrahydro-1-
naphthalenyl)amino] -

N o carbonyl]amino] -N-
O=( 3 (2,4, 6-trimethylphenyl) -
N—<S\ o 5-thiazolecarboxamide
CH3

"D@
HsC CHj
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napht hal enyl am no) -

car bonyl Jam no] -N- N CH3

(2, 4,

6-trinet hyl phenyl) | 5-thiazol ecarboxamde SO0 . 1
WERB4/085368 CH3 243 0 2-[[(1H I ndol -5- 5.00 PCT/US2004/008827
yl am no)carbonyl]am’ no]- N 4- mlsthyl hI\I-(2 ﬁ 6 e N o
t rippRthytphenyt)=5—SN-thi-azel Mﬂr nxam e
0 28 15 C 24402- (AT, 3- Benz E%]r A lz?]en}ﬁammo) 482
yl|ami rjo) car bony| 4- et o
t rfi met{hyl phenyi h aégl %’%ﬁ@ D §Hs
H3 CCHB - 119 ¥R ¢
4-IMet hyl - 2- [[(syra- 84 zi n,/tl am no) car oﬁ{ﬁrﬁjaqﬁ
o]-N-(2,3(§6 ON N CHB phenyl) -5th|azole$
car boyam \
CH,
HyC
241 |c 2-[[[(4-Chloro-1- 4.76
O naphthalenyl)amino] -
O carbonyl]amino] -4-
methyl-N- (2,4, 6~
N CH3 trimethylphenyl) -5-
o=
—a thiazolecarboxamide
S ® o
3
po)
H;C CHj
242 4-Methyl-2-[[(2- 5.28
OQ naphthalenylamino) -
carbonyl]amino] -N-
N cH (2,4,6-trimethylphenyl) -
= 8 5-thiazolecarboxamide
LI
S (0]
~ CH,
H3C: i ~CH3
243 2-[[(1E-Indol-5- 5.00
Q m ylamino)carbonyl]lamino] -
N 4-methyl-N-(2,4,6-
/L trimethylphenyl) -5-
s’ N thiazolecarboxamide
Ha G N_z‘(cm
? 0
CHz
Hs C
244 ¢ 2-[[(1,3-Benzodioxol-5- |[4.7g
ylamino)carbonyl]amino] -
4-methyl-N- (2,4, 6-
N CH trimethylphenyl) -5-
o=( 3 thiazolecarboxamide
N"(l | fo)
CH,
Hs C CH,4
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H3C CH3 246 Cl 2-[[[(5-Chloro-2- 4.38 N

pyri di nyl ) am no] car bonyl

w®@2aoniossshyl phenyl ) |

]am no] - 4-nmethyl --N- (2, 4,
5-t hi azol ecar boxam de B 1ZHS2004/008827

H3C CH3 247 4-Methyl-2-[[[(6-nmethyl 4.44 H3C
2-2; 5i eyt )—amreo—N-earbory}—am-nol = N CH3
(:,i, §-£7 ymet hyl phenyl )- 0 5-t %T@%T%@&bﬁr@vras— [3.84
Citi3 N CH3" 248 - 4- Met hyl - I ?2;]‘ IfAEbenykl amin
4{qui ol i il ) ani gg] H3 C / car‘“:%ge N4 Sfi it Jme it -
(2,4, o-n%m%létéﬂ phenyl )- CH3 5%9 | e ite S
OJCH3| N @ Q49 /- _ 2-] ?ogwﬂ ro-1,4- 4.72
benzodi oxi n-6- yll) arftao] car bonyl ] ami no] N CH3
- 4-nmefhyl - N-(2, 4, s(_trinethyl phenyl)-5- -~ {S~ 0
t i azol ecar boxam
Hy C CHs
246 |c 2-1 [ [ (5-Chloro-2- 4.38
7 pyridinyl)amino]carbonyl
— Jamino]-4-methyl-N-
N (2,4, 6-trimethylphenyl) -
o< CHs 5-thiazolecarboxamide
L,
S CH,
l-l:cl:jij\m3
247 = 4-Methyl-2-[[[ (6-methyl-
Hsc—Q 2-pyridinyl) amino]- 444
N oH carbonyl]amino] -N-
o=( 3 (2,4, 6-trimethylphenyl) -
N—Q | 0 5-thiazolecarboxamide
S CH,
B o\
HyC CH,
248 4-Methyl-2-[[[(2-methyl- |5.23
4-quinolinyl)amino]
H;c—\ / carbonyl]amino] -N-
N (2,4, 6-trimethylphenyl) -
o= CHj 5-thiazolecarboxamide
CHj
p o
Hy C CH,4
249 2-[[[(2,3-Dihydro-1,4-
( benzodioxin-6- 472
yl)amino]carbonyl]amino]
N -4-methyl-N- (2,4, 6-
o= ) CHs trimethylphenyl) -5-
N-—(s \ o thiazolecarboxamide
CHj
H:c‘:jiél\m3

- 120 -




H3C CH3 -120 WO 2004/ 085388 PCT/ US2004/ 008827 250
g_o0 2-[1(11,1' -Biphenyl]-2- 5.29

W@ b@aosisycar bonyl ] am no] - 4-nethyl -N- (2, 4, 6- ~PCTZHS2004/008827
trinmethyl phenyl)-5 0 thiazol ecarboxam de S CH3 H3C
6qbEg 4o 1 M3 =2~ T4 et
mgt hyl ¥ no] car- bonyl ] 5.29
(2, 4, 6-% MYl phenyl ) - 5-thi
S|CH3| N 6N3 C CH3 252 H3C 4
o3 tfi reehyl Begnyl ) -2 [[[(2, 4
trirrethylpﬁéﬁsé ono] - 3 CH3
tpvi az¢l ecar boxamlde CHgH3 H3 C ICH3 2583
24[[[[2- (2- Hydr oX% 4,02 OH el hyl ) phenyl ] am no] car- N
CH3 bonyl ] am no] -4 hyl -N (2, 4 ,
6+tri et hyl phent#9” ~~5-:GHii azol flecar boxam de
251 |H;C- 2—[[[(4—Methoxy72— 4.80
CHs3 methylphenyl)amino]car-
?gnyl] amino] -4-methyl-N-
N C +4,6-trimethylphenyl) -
o< Ha 5-thiazolecarboxamide
N,
S CHj
pol
H;C CH; :
252 |H3G 4-Methyl-N- (2,4, 6- 5.06
CHj trimethylphenyl) -2~ )
[[[(2,4,6-
H;¢ N trimethylphenyl)amino] -
0=( CHg carbonyl]amino] -5-
N,(/’:lfo thiazolecarboxamide
CH,
Hy C CHj3
253 2-[[[[2~(2-Hydroxy- 4.02
OH ethyl)phenyl]amino]car-
N oH bonyllamino]-4-methyl-N-
o= 3 (2,4, 6-trimethylphenyl) -
N—qs\ o 5~thiazolecarboxamide
CH,
H3C: i “CH,
254 |H;¢ 2—[[[(3—Methoxyphgnyl) 4.86
amino]carbonyl]amino] -4-
N cH methyl-N-(2,4,6-
o=( ) 3 trimethylphenyl) -5-
N—(s\ o thiazolecarboxamide
CHj
H;C :’l CH
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S CH3 H3C CH3 254 H3 ¢, - 2-[[[(3-Methoxyphenyl) 4.86
anm no] carbonyl ] am no] -4- ~N nmethyl -N-(2, 4,6 CH3

W@ pioaesd3gs phenyl ) -5- N~SN O t hi azol ecar boxam deCT/T#804/008827
H3C CH3 - 121 WO 2004/ 085388 PCT/ US2004/ 008827 255

Q1 Im nhnh\ll 1.3

o L 1.
Tl Lj \'—I- IVI:L”%/\)ILJ. E
N ?5§I) anmino ] car by ] ]91%[ ]f%gﬁmﬂy%tjﬂw N 14.81
) 2,]4, 6-trimg&yl phe 1
5-[t hi dzol ecar lyox g&f,g% § _ X )»Za T%%Cig%??ﬁ?henw )
4.112 |X | ayth oy it £ hl -
Mthy|-§§§% 0==( / CHB tr|Jiethi %@%Pﬁ@gy%)
t hi azqf¥c amide $ CH3 NL
[ # é oyancphenyy)—4-15 =N %Q[(* ami rxﬂ tralr bﬁ)nvlf)
ar ﬁ] X _ rrethyl N-(2,4 [0H3 -Acetylpheny 4.12
: - 5- PR ey 1d apino] -4-
ti met n;/ phen N) t hi azol ecamethyl (2% e
o= CH; trimethylphenyl) -5-
n—< thiazolecarboxamide
CH,
N
H;C CH3
257 CHj 2~[[[(4~Cyanophenyl) 4.15
3c amino] carbonyllamino] -4-
methyl-N-(2,4,6-
CH trimethylphenyl) -5-
8 thiazolecarboxamide
258 2~[[[[4-Fluoro-2- 4.99
F (trifluoromethyl)phenyl]
F amino]carbonyl]amino] ~4-
N CH methyl-N- (2,4, 6-
0=( 8 trimethylphenyl) -5-
N—< | o thiazolecarboxamide
S CHs
H;C CHj
259 |Hs 2-[1[(4-Hexyloxyphenyl) [4.42
amino]carbonyl]amino] -4~
methyl-N-(2,4,6-
trimethylphenyl)-5-
os(N CH, thiazolecarboxamide
N’é:lfo
‘f’Ha
HsC CHj
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258 F 2-[[[[4-Fluoro-2- 4.99 F _
(trifluoronethyl)phenyl] F am no] carbonyl] am no]-4-

wOR@KBses hyl -N- (2, 4, 6 p~ trimethyl phenyl) -BET/852004/008827
t hi azol ecarboxanmi de CH3 H3 C CH3 ‘259 H3

ony hnn\l| ]

2- 2-HeXy GOXypienyt)—4—42—am-fpi o4

anFEg](-;lc-}d hyl -N-(2,4,6- tri H%thf f%% =N cHB [4.26

t Hi azqlhgedr b ide N-Yo H3 H : Z _

2704/ (85388 RCY/ US2004/ 008827 |2t ? amlno?’qu%]

014.26 H3A _ [(24 6|tr:]rre

am noj|car bony y i dzol'y A N0 | s

car bonyl ] am no] B‘b’g d acid etjhyl e

CH3 261 2- [ [ [ (4 - c'l*qohemll) I-\I-(246
i nojJlcar bonyl ] am no] - nmet hyl -

i Y ] | azol ecar boxam de H3 H3C

&ISEP ™ 2-[[ (4-Decylphenyl) -
amino]carbonyl] amino] -4-
methyl-N-(2,4,6-
trimethylphenyl) -5-

0=(N CHg thiazolecarboxamide

(2,4,6- trimethylphenyl) -

262 |HsG 4-Methyl-2-[[[ (4~ 4.71
propylphenyl)amino] -
carbonyl]amino] -N-

o=(N CH; . 5- thlazolecarboxamlde

HsC CHj

263 4-Methyl-2-TT[(3,4,5-  |4.67

CHs
! _ 0-CHs trimethoxyphenyl)amino] -
H:C carbonyl]amino] -N-

(2,4,6~ trimethylphenyl) -
N 5-thiazolecarboxamide

264 |H:C 4-Methyl-2-[[[[4-[[(5- 4.27
\‘i}’ﬁ 0 methyl-3-isoxazolyl)

° amino]sulfonyllphenyl]-

amino]carbonyl]amino] -N-

o=(N CHj (2,4,6- -trimethylphenyl) -

N—é;(fo 5-thiazolecarboxamide

HyC CHj
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262 H3C 4-Methyl-2- [ [
pr opyl phenyl ) am no] -
W@ 2004/08538% | et hyl phenyl )

N-{ |

[

(4- 4.71
carbonyl] am no] -

~N CH3 57 -t hi azol ecar®Dxszondenss2?

S CH3 H3C CH3 263 CH3 -CH34 I\/Ethyl

2[[[(3

4, 467 tT§ methoxyphenybam+ae
ca’r2 gnyl j am -N (2,4,6-tri rrealﬁ‘ﬂ i}hﬁ‘] 4.75
5-thiaz&|_9t5 mde N{ | o
HdC-j - IR eEs el ot
met hyl{- 3-i soxazo ?ﬁ M noj] s 1 Dg Ji/
arfi nol{car bonyl J-a N,N CH3 [ %%
<-| CHB 5-thiazol ec&r bpx i C"%é? Jngﬁéer
2004/ 385388 PCT/ US2004% 827 265 4-[[[[4-Methyl -
475 [[[(2, 4, 6-trimethyl L gBc phenyl) am no] Cafbony']
Né hi-azobyH—CH3—anifiol” cS¥hbnyl | -apino ] - N (o
L %%HZOI |d butyl est er 2-[[(1-Isoquinolinyl 3.81
= amlno)carbonyl]amlno] ~4-
methyl-N-(2,4,6-
N trimethylphenyl)— -
O=( CHj3 thiazolecarboxamide
N o
S CHs
H;C CHj
267 H3C o 4-Methyl-2-[[[[2- 4.49
cu&JZ-{“ ,\HL,\Q [ (phenyl-methyl) thio]~ |
s)\ phenyl]amino] carbonyl] -
N S [(amino]-~N-(2,4,6-
H3c*< 2/ trlmethylphenyl) -5-
CHj3 thiazolecarboxamide
268 Q 4-Methyl-2-[[[[4- [ (5~ 4.96
phenoxypentyl ) oxylphenyl .
(\_.\_\‘ Jamino] carbonyllamino] -
N-(2,4,6-trimethyl-
phenyl) -5~thiazole-
2 ? carboxamide
N CH,
R e
‘ CHy
HsC CH;
269 Hs¢ 2—[[[[5—(1,1—Dimethyl— 5.76
e CHacn, propyl) - —methoxy— .
s phenyl]amino]carbonyl] -
WN*O HyC amino]-4-methyl-N-
(2,4,6- trimethylphenyl) -
5-thiazolecarboxamide
CH;,
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r

N H3C CH3 266 -
carbonyl] amno]-4 /

2-[[ -Isoqw nolinyl 3.81 am no)

meth - N-

(2,4, _I

W@ e40aw$3398 phenyl ) -5 t h azol ecar boxam de  SPOT/ThiB04/008827
CH3 CH3 267 H3C 4-th hyl - 2- [[[[2 4.42 o M CH3 sj J~ |
( ?Zg —rrethy ) —thie}—N VI]gnZ£;ﬂ rarhq;vl1é N S
an II-N-(2,4,6 HY3C hyI p 2@y dro=5- 4.70
t Hi azql ecar boxanjlde 4- Me n@ll 1{]4:‘3[3(]5) aﬁﬁc—:a
phenoXypent yl ) oXy] phe I )] gm 220I ]B%n%é%? Y
NH(2,4,6-trine phen -5-1 T Ie
0{< N|CH3 CH3 'CH3269H3hfnl : hslaz(ole
140 mephy! - no= 60H8CCH3CH3p - -Tret hoxy N
phenyl i-'s ilo Jo carbonyl ] - cH3 ~ N No H3C ani no]j
- 4- mef hy s (2,4,6-trinet hyI phenyl )- H3 /
5{t hi azole€ar boxam de CH3 - 1P
Hs;C
271 4-Methyl-2-[[[(3- 4.70
0 O phenoxyphenyl)amino] -
N cH carbonyl]amino] -N-
Q o= 3 (2,4, 6-trimethylphenyl) -
n—d | o 5- thlazolecarboxamlde
CH,
po
H;C CH;
272 f—\o 4—Methy}—2—[[[[2-(4— 5.01
Ny_/ morpholinyl)phenyl] -
amino]carbonyl]amino] -N-
N CH,4 (2,4,6-trimethylphenyl) -
OC(N_e L . 5-thiazolecarboxamide
S CHs
Hs;C CHj
273 4-Methyl-2-[[[[2-(1- 5.55
<::2—N piperidinyl)phenyl]amino
lcarbonyl]amino] -N-
N CH; (2,4, 6-trimethylphenyl) -
0=(N_éfiﬁ¢ 5-thiazolecarboxamide
s (¢]
CH,
H:Cjij\CH:;
274 j\ m 2-[[[(1-Acetyl-2,3- 4.08

HyC

dihydro-1H-indol-6-
yl)amino]carbonyl]amino]
-4-methyl-N-(2,4, 6-
trimethylphenyl) -5-
thiazolecarboxamide
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WD 2004/ 085388 PCT/ US2004/ 008827 270
2-[[[(1, 2-D hydro-5- 4.70 acenapht hyl enyl)am noJca N

WO bonpsIzssr noj - 4- et hyl -
phenyl ) -5-thi azol e H3 CH3 car boxam de

N-(2,4,6-trimethyl -

eCH3 H3 C 271 -

PCT/US2004/008827

4-Methy—2 - (3—4-70 phenoxyph nvl\nn1nn1- \ Ai(}ﬂ
caf BB e g -NO4 (24, -'tH 4.55
5-|t hi §zol ecxeRoxani de CH3 l)\al@@@]c r-
[ 1[2- [(4- 5.01INN m)r§|t|1 l'inyl)pl
affi nojl- N N @3 30t ri meth E%‘%en;‘l ?r:gn hylphenyll;f
54t hi gzol ecarb OCH3 H3C lgparboxamide
4-|\/btry-2-[[[[2-(l- 3 pi peridinyl)phenyl]am no
] ¢ar bgnyl Jam no] N N 2,4,p-trinmethyl phenyl) -
(1) 54thiazol ecar boxam CH3| H3C CH3 274
24 i-Acetyl -2 3. HC 03 rﬁl-l_'?ry ro-1Hi ndol - 6-
276 ch. 12~ LI[(2,3-Dimethyl-1H- [4.30
‘ o /~ ~® |indol-5-y1)amino]
N~ N CHa carbonyl]lamino] -4-
methyl-N-(2,4,6-
~N trimethyl phenyl)-5-
= thiazolécarboxamide
HaG N—2—4°H3
o
g:jg—CHa
HyC :
277 4-Methyl-2-[[[[2-[[(1- 4.82
NjL methylethyl)amino]carbo-
nyllphenyl]amino] car-
)§ N bonyl]amino]-N- (2,4, 6-
g X trimethylphenyl) ~5-
N_*?—lelﬁc CHj thiazolecarboxamide
Hs G 8
o)
<:j;‘CH3
\H3C
278 2-[[[(3-Bromo-2-methyl- |4.60
Mii;l\ phenyl)amino]carbonyl] -
Br amino] -4-methyl-N-
)§ CHj3 (2,4, 6-trimethylphenyl) -
N_2=ﬂ? 5-thiazolecarboxamide
CHj
H;C 5
CHg3
HyC
279 CHz h, 2-[[[ (4-Methoxybutyl)
ch\»\/\.E.ifgﬂ—mﬁf)\ amino]carbonyl]amino]—4—7'62
methyl-N- (2,4, 6~
trimethylphenyl)-5-
thiazolecarboxamide
280 CH CHz  H, 2-[[[(3,3-Dimethyl- .
?g*:/\’ﬁﬁﬁrgm, butyl)amino]carbonyl] - 913
3 N s 2 CHy |amino]-4-methyl-N-
HsC (2,4, 6-trimethylphenyl) -
5-thiazolecarboxamide
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10

N

KN /~CHyl) amno ] carbonyl ] amno ] J~ 3

-4-methyl -N-(2,4,6- S/" HB CCH3 O CH3 3 H3 C -125
wO\D0208688685388 PCT/ US2004/ 008827 275 H3C / BeCRUSF004/008827

[
b

(3,

tr
4-

o A N2
nyégé) enyl‘I anmi O] L,ab oy Tt t L } 598
trrmethyl Cﬂhen)ﬁh‘i‘ﬁg\r \@\ ﬁl ;Ph‘t a[griééflaon]]cdaerbo_

(2-Brono-5- 4.5555 net hoxyph enyl) am no] car-

alll 11O metth -| N—EH3 —
Qﬁ“-trl rr{et g%m ﬁc {/S ﬁ z}%d’)é%[af%oi(am de [8.90
CH3 H3H ST 4
i dol -|5-yl fami no] NN, 32 £ tliy hényis)'—
I met hyI phenyl)-5- CH3 HA efdi3 4 ar p Jr%e
l\/btr 2[[[[2[[(I- 482 rr=thy et ani no -

6 Il~ﬁl

HsC nyl]amlno] -N-(2,4,6~-

trimethylphenyl)—S—
thiazolecarboxamide

283 2-[[[(2-Methoxyethyl) - 7.30

CH;
o HyC . :
. 1 amino] carbonyl]amino] -4-
H; C O\ANJLN/(NSL/N\Q‘C% methyl-N- (2,4, 6~
0 HaG trimethylphenyl) -5-
thiazolecarboxamide

284 2-[[[[2-(Dimethyl- 5.73

: CH3
¢
mjk/A\Ni_xfﬁYz Ha amino)ethyl]amino] -
H C Ng CH; [carbonyl]amino]-4-
° HyC methyl-N-(2,4, 6-

trimethylphenyl) -
thiazolecarboxamide

285 4-Methyl-2-[[[[2~ 8.19

CH;
o H3 T L)
. i (methylthio)ethyl]amino]
WC&\/\NKWAQXY’&N€:>—mh carbonyl]amino] -N-
) ° HaG (2,4,6-trimethylphenyl) -
5-thiazolecarboxamide

Examples 286 to 311

General Procedure
Compounds 286 to 311 with the exception of compound 307 were prepared

following the procedure described below.

‘A solution of 2-[[(Butylamino)carbonyl]lamino] -4-methyl-5-thiazole

carboxylic acid chloride (30 mg, 0.11 mmol), appropriate amine (0.12
mmol) in THF (1 mL) was treated with diisopropylethyl amine (22.6 pL,
0.13 mmol). The mixture was purged with argon and stirred mechanically
in a vial for 22 h, diluted with dichloromethane (4 mL) and washed with 2
N aq. HCI solution (3x). The organic extract was separated, dried
(Na,SO,), filtered and concentrated. The crude products were purified

either by truturation with dichloromethane-ether (1:1) or by silica gel
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HB CO CB H3 C 278 2-[[[(3-Bronp-2-nmethyl- 4.60
phenyl) am no] carbonyl] Br am no]-4-nethyl-N CH3

W@ 2004/08538% | et hyl phenyl )- S/ ~N 5-t hi azol ecar bORG(ITUSIB)04/008827
HBC N CH3 O OCH3 H3 C279 " _CH3 H

22- '
AN 05, 85 ST, At
t hEAOMo Oﬁlbb(nﬁﬂﬁtﬁ&tlézﬁéﬂeéﬁxré% HBLE (vohditidnd Sncs oDS A 20

-D|mathyl -79.13 H3C am™n
£ diMgnm Columy, 1@}-131mgradl]anﬂstmtmg frblrri-BG% solvent B (90%

W}‘%S% SREEH BT arsb g mol vt AGL6% MEOH, 90% HLO,
5 4- Wﬁ%l‘l’@?%& 1bo§7 éo%ver?t § r@i? g@ﬁrwﬁt ngn?E %/2(}“1\4

am no

B Ayd Bet G
%(goﬂc%guhg_%ﬂ l_évféts iﬁ%@t % ydlpﬂgﬁﬁl%l% tAe gd}bggcﬁlh% (Pers?ﬁ%"élglbefow
ne@W}SB@P%lp)'l sahitiop of 21‘[HButylamlno)carbonyl]ammo] -4-methyl-5-

thiazole carboxylic acid (100 mg, 0.36 mmol), and HATU (170 mg, 0.44
mmol) in DMF (8 mL) was treated with diisopropylethyl amine (62 mL,
10  0.44 mmol). The mixture was heated to 60°C for 2 h, cooled, diluted with
dichloromethane (12 mL), washed with 8M aq. Urea solution in 2 N aq.
HC1 (6 mL, 3x), 5% agq. KHCO, solution (6 mL, 3x), dried (N a,80,), filtered
and concentrated. The residue was triturated with EtOAc-ether to obtain
the mixed anhydride interrhediate (102 mg, 74%) as a white solid. A 1 M
15 . solution of sodium bis(trimethylsilylamide) in THF (170 pL, 0.17 mmol)
was added dropwise to a stirred solution of 2,6-dichloroaniline (19.4 mg,
0.12 mmol) in THF (1 mL). After 15 min, the mixed anhydride
intermediate (41.3 mg, 0.11 mmol) was added in one portion. A few drops
of DMF was added and the solution was stirred for 16 h. Additional 1 M
20  solution of sodium bis(trimethylsilylamide) (110 uL) was added and the
mixture was stirred for additional 2 h. The mixture was diluted with
dichloromethane (4 mL) and washed with 2 N aq. HCI solution (2 mL, 3x),
satd. Aq. KHCO, solution (3x), dried (N a,50,), filtered and concentrated.
The solid was washed with hexanes (2x) and the residue was
25  chromatographed on a silica gel column. Elution with 80% EtOAc in
hexanes followed by EtOAc afforded 307 (12 mg, 27%) as a light tan solid.
‘HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H,0, 0.2% H,PO,) to 100%
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noCH nyl Jlammno] -N (2, 4, 6 H3C
trinmet hyl phenyl)-5- thiazol ecarboxam de 283 CH3 2 - |

WO 2404025383k t hoxyet hyl) - 7.30 H3c, N N~ H3C anmPeDsS2004/008827
carbonyl] amno] -4 methyl-N (2,4, 6 Hc

trg 3 284 H3c CH3
SR o0y MeGH, 05 LEBObLRIPRERISS, (2841508, o,
et hiM.] ami no] cH3 car bonyl] am noj - 4-

met hyl -N-(2,4,6- H3 e trinethyl phenyl)-5

t hi azol ecar boxarri de 285 CH3 H 4-Methyl-2-[[[[2- 8.19
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chr omat ogr aphy (el ution solvent: 80% Et QAc i n hexanes
followed by EtOAc) or by automatic preparative HPLC

W@ eamsBsoNs: YMC S5 ODS A 20 x 100 nm Col ummpC1/0S29041008827
gradi ent starting from 30% solvent B (90% MeOH, 10%
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EX. Conpound Structure Conmpound Name HPLC NO Ret
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%%;rg_ &H

2-[[{(Butylamino)
carbonyl]amino] -N- (6-
methyl-5-quinolinyl) -4~
methyl-5-
thiazolecarboxamide

3.13

302

CH3

2-[ [ (Butylamino)
carbonyl]amino] -N-[2~
(2-hydroxyethyl) -6~
methylphenyl] -4-methyl-
5-thiazolecarboxamide

3.50

EIQ;IH .

O%N,%S

303

899
H;C Qy,c

CHy O

Ng,

2-[[{Butylamino)
carbonyl]amino] -N-
dimethyl-3-
nitrophenyl)-4-methyl-
5-thiazolecarboxamide

(2,6~

(o)

3.75

HsC

mé§4<;tN

N

304

Hy

H,C  Br

Lo

CHj3

N-(2-Bromo-3, 4, 6-
trimethylphenyl) ~2-

[[ (butylamino)carbonyl]
amino] -4-methyl~5-
thiazolecarboxamide

4.12

305

N
I CH,
o

Hy N %L${‘4/‘
OH%IS»N "

CH,

N- (2-Acetyl-6-
hydroxyphenyl) -2~

[[ (butylamino)carbonyl]
amino] -4-methyl-5-
thiazolecarboxamide
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[[(butyl am no) carbonyl] N~ o am no]-4-nethyl - 5-

t hi azol ecar boxam de

0 CH3 H3 C -

129 WO 2004/ 085388

WODDANSAO4/ 008827 292 N (3-Bronp-2, 4, 6- 4PQBUS2004/008827

trimet hyI phenyl )-2 N [[(butxl am Ino) caLbonyI ] sf N
ar T4 mrethyi=5—10-5CcH3—+thigzoleccar
HCEUEJJ S o 505 e o Y, ;Eg Tg%ﬁg I(EHFMéa)“EOZS 4.10
~-(N cgrbonyl] amno ] - 2
difmet yl - 3- (1 3 OHR,d\! NY hyl etHg Ey §5nt7 ZO%YHFBC
mgt hyl|-5 CH3 t hi azol boxam §e3 tgrgrm 4,
6] 4.40 CH3N di hé'hzyl) - 5 1[1
(kutylanlno) cq r " OH3 a F B 1%Ester
t hi azql ecar m(a 295 H3C 3-
(But yI 3083 Farbonyl]a no] 4 N
mesdyli- 5-t h| azol yl Neigar bonys MBROY Lafing) / 4.49
CPOCH3 net hyl - ZJ\tNE"OH ene r hg)a( b1y BFhA: AT L (2, 6-
ester S dichlorophenyl) -4-
0 methyl-5-
c thiazolecarboxamide
308 | % e N-(4~Amino-2,3,5, 6- 3.15
| tetramethylphenyl) -2-
HacMmEN)\S ]I Yy o [ [ (butylamino)carbonyl]
4 NH2 amino] -4-methyl-5-
thiazolecarboxamide
309 o CHj3 cH N-[5-(Acetylamino)-2,4-(3.592
N’IL 3 | 8 dimethylphenyl]-2-
Hy € NN [[ (butylamino) carbonyl]
0 K[>\ Hs|amino] ~4-methyl-5-
Hsc\n,N thiazolecarboxamide
0
310 CHj H N- (4-Bromo-2, 6- 4.93
'([t B 1 ®  |dimethylphenyl)-2-
HC NN I j [ [ (butylamino)carbonyl]
ﬂac grl@mino] -4-methyl-5-
thiazolecarboxamide
311 -[[(Butylamino) 4.51
J\ ji;(r carbonyl]amino] ~N- (2~
Hs¢ "N Nﬁ chloro-6-methylphenyl) -
4-methyl-5-
thiazolecarboxamide

Example 312
Preparation of 4-Methyl-2-[(methylsulfonyl)amino]-N~(2.4.6-

trimethylphenyl)-

5-thiazolecarboxamide

\l /,

Hyc~ &

,(

CH3 H3C

CHj

B.c
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H3 C 296 H3 O "' ,/-"CH3 2- [ [ (Butyl amino) -T9-8
It NN N carbonyl]am no]-4 s~ nethyl-N(2-nethyl-6- N
W@ 00833881 ) - 5- thi azol ecarboxani de H3C | N 28FI/HS2608008827
0 CH3 2- [ [ (Butylamno) 3.3 9 N3 N

| 6

OCH??t&re&%Blﬁﬁ&{TbPQQ napﬁl bi ?le ﬁ#l?ﬂ&gg&t)é %/Féaqgg elte (558

s N net hoxy
t hiveg 8l mmlmmdm}ﬂeroﬂretlﬁne(lsqnmaaa%&&%%% mL) was treated
PCT/ US2004/ 008827 299 H3 0 cH3 2 - [ [ (Butyl am no)
3. yith methanesdfgnyl chiomde 168%\mg,,§ menal) at rt overnlght The

car‘g}/llug%‘@gggi}&%%ci@xg%—é c;‘lo o hgtk‘éﬂ’ﬁﬂgbgﬁﬁ IldE’V ashedgith 2N

I Ay G181 sarditsiy (15 A, %)) drl&l (Mg&0,), filtered and concentrated.
The crude residue was diluted with ether (25 mL) and the solid was
filtered, washed with 1:1 ether:hexane mixture (10 ml, 3x), and dried in
vacuo to obtain the title compound (687 mg, 87%) as an off-white solid.

B. 2-[(Methylsulfonylaminol-4-methyl-thiazole-5-carboxylic acid
A stirred solution of Ethyl-2-[(methylsulfonyl)amino]-4-methyl-thiazole-5-

carboxylate (300 mg, 1.14 mmol) in methanol (9 mL) was treated with a
1N NaOH solution (28.4 mL, 28.4 mmol). The mixture was stirred at rt
overnight. The solution was cooled to 0 °C and acidified with 6N aq. HCI
solution to pH 1. The solution was extracted with dichloromethane-
chloroform mixture. The organic extract was dried (MgS04), filtered and
concentrated in vacuo to obtain the title acid (148 mg, 55%).

C.4-Methyl-2-[(methylsulfonyl)amino]-N-(2 4.6-trimethylphenyl)-5-

thiazolecarboxamide
Diisopropylethylamine (87 puL, 0.5 mmol) was added to a solution of 312 B
(99 mg, 0.42 mmol), 2,4,6-trimethylaniline (68 pL, 0.5 mmol), and [O-(7-

azabenzotriazol-l-yl)—l,1,3,3-tetramethyluronium]hexaﬂuorophosphate
(HATU, 191 mg, 0.5 mmol) in DMF (3 mL). The mixture was stirred at rt
overnight, diluted with EtOAc and washed with 0.5 N aq. HCI solution (15
mL), 10% aq. LiCl solution (25 mL, 3x), water (930 ml, 2x), brine, dried
(MgSO0,), filtered and concentrated. The residue was chromatographed on
a silica gel column and eluted with 50% EtOAc in hexanes, followed by
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(dinmethylamno) cH3 cH3 2, 3, 5, 6-tetranmethyl- | o

phenyl ] - 4-nmet hyl -5- thiazol ecarboxamde CH3 / - p
WO30488588H /-CH3 2 - [ [ (Butylamno) 3.13 3| PdI/US2004/008827

carbonyl] am no]-N-(6 \ ~ s N nethyl-5-quinolinyl)-4-

(B RDAG T S AeGaR IR IR HD AR Rcgbini the spten

(2ednigoany €19yhg - BwELdy WpRigBXblig4- met hyl - N
5-t hi azol ecar boxam de CH3 303 H3C 2- [[ (Butyl am no)

3.75 carbonyl] amno]-N-(2,6 N dinethyl-3- N
ni trophenyl)-4-nethyl- 0 CH3 O 5-thiazol ecarboxam de

/ 11 1 NO H3C n3c 304 HBC N (2 .-Brono-3 , 4 , 6-
4.12 CH3 / ~N trinethyl pheBgample 3183 N NJI N~~~ [ [
b I CH3 am no] - 4-nethyl -5 H3C Br

5t(hlya ‘ 4-1l(phen -a_u-: Npipea ‘- 1B

3.75 ~-N hydr OM%%H¥ r>he%vl) 5-thiazolecarboxamide

CHj

A solution of 2 (45 mg, 0.16 mmol) and phenylisothiocyanate (43 mg, 0.32
10 mmol) in pyridine (2 mL) was heated to 80°C for 20 h. The mixture was
cooled, diluted with dichloromethane-THF mixture (80 mL, 3:1) and
washed with 2 N aq. HC1 solution (15 mlL, 2x). The organic extract was
dried (MgSO,), filtered and concentrated. The residue was diluted with
EtOAc (20 mL) and the solid was filtered, washed with ether (10 mL, 3x),
15  and dried in vacuo to obtain the title compound (35 mg, 52% ) as an off-

white solid.

Example 314

Preparation of 2-[[(Ethylamino)carbonyl]lamin 0]-4-methyl-N-(2.4.6-

20 trimethylphenyl)-5-thiazolecarboxamide

oo NJLﬁN];(NIj
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' ' -4-met hyl -5- 0 ~
N but yl am no) carbonyl] OH S am no]
N H]i(azol ecarboxam de CH3 0 -131 WD 2004/ 085388

WOODAS3804/ 008827 306 H3C ] H3 [4- [ [ [2- [PET/US2004/008827
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(Butylam no) 4.10 ~ CH3 carbonyl] am no -4 H3
car bo ] 100 I CH3
TP e T APuspecatiol

r

glb(;onc‘)ipghl_%déd 1d %H!:“Sd" ﬂsﬁﬁ%ﬁ%};ﬁr}ﬁ)]@% o?\la{f té?Zc’:(IE Iﬁlo rtlZf:f:ngq (;c:;]lp;)und 314
b Qﬁphd(GW.ZG H3C*- ~ Ns - dic

?Za?xé;gynq;t hyl - ]- t(?n azol ecarboxanmi de 308 ~~ CH3 Hc

N-(4-Amno-2,3,56- 3.15 H3C* NN' 's | 3

tet(ramst hyl phenyl ) -2- [[(butyl am no)carbonyl,] 8-2"_'2
am no] -4-nethyl-5 CH3 thi aﬁ}ol eczi\r %am /o\le 309 0

cH N [5- (Acetylam no) - CC- M |

di met hyl phe nw'r]eg%rgﬁ]qﬁl%s T\f\%% I§ /{7?;‘1&@( gqu%t élma T‘p}rx]enyl )-2-
car bonyl ]

t hi azol eca ¥l learbonylamino -5-th1azolecarboxamide
A
0 o

3. Ethvl-2-tert-butoxvcarbonvloxvamino-4—methvl-thiazole-S—carboxvlate

A suspension of ethyl-Z—amino-thiazole-5-carboxylate (972 mg, 6 mmol, B.
Plouvler, C. Bailly, R. Houssin, j-P. Henlchart Heterocyles 32(4), 693-7 01,
1991 and H. J. Becker, J. de Jonge Rec. Trav. Chim, 61, 463, 1942 ), di-t-
butyldicarbonate (1.94 g, 9 mmol) and 4-dimethylaminopyridine (73 mg,
0.6 mmol) in dry tetrahydrofuran (75 mL) was stirred under nitrogen for
24 h. The solvent was evaporated in vacuo. The residue was suspended in
ether (50 mL). The solid was washed with ether (10 mL, 3x), and dried in
vacuo to obtain the title compound (1.1 g, 70%).

B. 2-tert-butoxvcarbonVloxvamino-thiazole-5-carboxvlic acid

A stirred solution of ethyl-2-tert—butoxycarbonyloxyamino-4-methyl-
thiazole-5-carboxylate (1.1 g, 4.2 mmol) in tetrahydrofuran-methanol (80
mL, 1:1) was treated with a 6N aq. NaOH solution (20 mL, 120 mmol).
The mixture was stirred at rt for 24 h. Most of THF and methanol were
removed by distillation under reduced pressure and the aq. Solution was

acidified with 6 N aq. HCI solution (22 mL). The precipitated solid was
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- ~J~ 1 3
0 310 GHB H N (4-Bromp-2, 6- 4.93 H3 "t
di net hyl phenyl)-2 C (~ N [[ (butyl am no)carbonyl] o |

w0 2@#/03&38810] -4 met hyl - 5- t hi azol ecar boxam de PGI/LSI04/008827
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CH3 d 2 - (But yl am no) 4.51 H ~ carbonyl ] amno

hyl.
- heerieh v it o AR BERERR Sloved by drying in

Pr eperatd olstadh the Mﬂé"ﬁl:ld2(940 mg 96%) as an off-white solid.
f (et hyl sul f onyl ) ami nol - B-

H3C
hyl phenyl 5-t hi azol ecar boxam de 0 CH3 H3C
t~Ilr\|I ng: >C/:Hg 5y_) 132 WD 2004/ 085388 PCT/ US2004/ 008827

W t| on of T ‘ |
L?ﬁé&&[ﬁflgdrﬁﬁ}%t‘_h -ét(ﬁ % ée azol e- 5-car boxyl ate (558

dijne
ﬁdm:“:zz?sdf%%mgﬁgﬁzwérndﬁrwﬁa%r@d%tc' i) was

)’Vlé‘t’ te & stireedisghttionToR2-Fersblitisx ﬁrmgylox¥am1no—

uied w th di hI or % ane §50 n) and wash
2£h ole-H- ar§8:f( %(n@ e, )'@}mob)rme'EH@\[gngL) and N,N-
g:ci}lidtféggﬂwﬂ)?ﬁlaglglher «%Xg?r nﬂi) THES {Joggwégsé{‘rﬁgged at rt for 4 h. The

f isolvend dyasiesdyattabéd ’ﬁn&eﬁr&ilﬁ%ﬂ Hex ghﬁtzwl?ac&l %8 nr&@‘taln

an drled in vacuo to obtain the’title co
3%%90 cighchderida. of f-white solid. 10 B.

tth sulfonvl)am nol - 4- met hyl - t hi azol e- 5- car boxy!|
|c2§‘4hl

| _ dr%ﬂn??yﬁegﬁlgiéﬁﬁ%maﬁ]@n 01] 5 ?nﬁgl)r@?s aﬂfl%(% gr%p\glse to a
%({;PEE Fg@‘@r wge 24ferrbutneydarbonyielantholt8iddole Was
t E%%gh}é\"atcm &loride (1 mmol) in dichloromethane (10 mL) at 0°C.
Diisopropylethylamine (516 mg, 4 mmol) was added. The solution was
allowed to warm to rt and stirred for 24 h, diluted with dichloromethane
(60 mL) and washed with 2 N aq. HCl solution (15 mL). The organic
extract was dried (MgSO0,), filtered and concentrated. The residue was
diluted with EtOAc-ether (25 mL, 1:4) and the solid was filtered and
washed with ether (5 mL, 4x), and dried in vacuo to obtain the title
compound (175 mg, 48%) as a tan solid.

D. 2-Amino-N-( 2-chloro-6-methylphenyl)- 5-thiazolecarboxamide

Compound 815D was prepared by an analogous method as that of 2,

- except using compound 315C to give the title compound 315D as a tan

solid.
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IN NaOH solution (28.4 nL, 28.4 mol ). The m xture was
stirred at rt 15 overnight. The solution was cooled to

wO2@4msr38@aci dified with 6N ag. HO  sol uti on tBCPHSZ04/008827
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The sol uti on_ was extracted w t h di chl or onet hane-
t(?hEOQQ e '

- OTTC et H
thi?hllatzt)]eeaﬂwxdtn{lﬁé8 ng, 55% 20 C. 4- 'Vbt hyI
f(msthvlsulfonémamnol I\I-(246tr|msthvlphen 11) 5

t hidspbuniden o6 81ER (. Oinz,dpil O D @6y d)
oo B0 B ) o 1 B o g o
mr%ﬁl ydizdg ARgel A mEeli He dicane, (Zmls)ml)eatadcto 93 °C

Lo ocknight, The PLsturp was qongentrated inuegye. dibited yibatOAC

| v plasbpliatieh & UKHEA,

L:ilm The mi xt ur ea\%gs%gt irred g?uptgn%gm}lleg%garﬂf F%Fr&?t was
Wi Iﬁe¢ﬂ@)ﬂﬁs%dﬁlhas¢lbdndncbhcﬁ1t5at\édaQ‘heH@lsuliﬁ whis Qplt{l?_l‘%ted with

ol ution (25 m., 3x), water (930
En‘}thef)? @9“8 ;hsélﬁ% eRmeeydiLl meg et %hds aomhftetsrohtled
The resi due was chromat ographed on a silica gel
colum and eluted with 50% Et OAc i n hexanes, followed
by -133 WD 2004/ 085388 PCT/ US2004/ 008827 75% Et QAc i n

hexanes and 2% MeOH i n Et OAgxd:8 pggbg&' nthe title
conpound (19 ng, 13% as a white solid. Exanple 313 5

Prppardtiom ob 2- [l NétDithefirflethyl) N-(2-ch
f (phenyl am no) t hi ocar bonyl'| am noa)mlnogcarb llaminol-N-(2-chloro-

t ri met hvl phenvl 9= thoxadedeboka@ide CH3 CH 3

NSI ~O0O/ I—BCCI—BAsqutloHon(45rrg,016
mmol ) and phenyl i sot hi ocya 3 ng, .32 10 mmol)
in pyridine (2 nL) vvas N fdr 20 h. The

m xture was cool ed ut d vvlth d| c onet hane- THF
m xture (80 ni, 31'3I washed ﬂlt / agq. Hd
solution (15 mi, 2x) organic &%t ract was dried

(MSHM), filtered and concentrated. The resi due was
diluted with EtOAc (20 nL) and the solid was

f Podigie dy dwateHd 8. 2nirtd) 08 hanol) ¥adThdd@Klo a solution of 315D (48.3
mg, 0.18 mmol) and t-butylisocyanate (41 uL, 0.86 mmol) in THF (5 mL)
at 0 °C. After 1 h, the mixture was diluted with EtOAc and washed with
cold satd. Aq. Ammonium chloride solution. The aqueous layer was
separated and extracted with EtOAc. The EtOAc extracts were combined,
dried (Na,SO),), filtered and concentrated. The residue was purified by
automatic preparative HPLC (conditions: YMC S5 ODS A 20 x 100 mm
Column, 10 min gradient starting from 10% solvent B (90% MeOH, 10% |
H20, 0.1% TFA) and 90% solvent A (10% MeOH, 90% H20, 0.1% TFA ) to
100% solvent B, flow rate 20 mI/min, A = 220 nM to obtain the title
compound (18 mg, 28%) as an off-white solid.
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15 and dried in vacuo to obtain the title conpound (35
ng, 52% ) as an off- white solid. Exanple 314

woe@pasass on of 2-f f(Ethyl am no)car bonyl | am neCT/US2004/008827
-4-methyl -N- (2, 4,6- 20

tri met hvl phenvl) - 5thiazolew ~A-(s' CH3
CH3 HBC NIv ~S H3C CH3 -1 085388

analogous me

ek d O ke 2
et hyl i socyanat €.4.6- matli hbh{l)&5-619128 ,2S a
white solid (65%. 5 Exanple 31 repa?laégget%ln

N- (2- Chl or o- 6- met hysphfHe y) 2

f (cycl opropyl car bo%ol @E | ecaydpgxami de Cl
.,/j I O H3 C 10 3. / \
Et hyl - 2-t ent - but oxvcar bonvl o] YN N &t hyl thiazol e

5 carboxylate A suspension of
5 et hyl - 2- am no-t hi azol e- 5- car boxyl at e (975 ng, 6 mol,
B. Pl ouvler, C Baill y, R Houssin, j-P. Henlchart

693- 1991 and H J. Becker, J.
SX{@%CI %FP%V y a1 angdogousgmpthod af that of 1, except

guﬁﬁﬁﬁgﬁ%@%&#‘% | neﬂz)ggchqg?ol%?q%ceéam glvier{hgrtycle

t eonglopordb3 1T as an/&fmhitevasligt i rred under nitrogen for
24 h. The sol vent was evaporated in vacuo. The residue

was suspended in ether (50 nL). The solid was washed
with ether (10 nL, 3x), and dried in vacuo to obtain

10 the title conmpound (1.1 g, io%. 20 B.
2-tent - but oxvcar bonvl oxvani e 5 carboxylic
aci d Apst .

et hyl - )4 Amino-d LI\ B e
t hi azol e-5-car boxyl ate %}&gﬁ%@;}
t et r ahydr of ur an- met hanol : was t reat ed
wth a 6N aq. NaCH sol Ut'\\ijﬁm 120cymol ) .
Hy l :]

15  Compound 318 was prepared by an analogous method as that of 2, except

using 317 to give the title compound 318 as a light brown solid.
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The m xture was stirred at rt for 24 h. Mst of THE
and net hanol were 25 renoved by distillation under

WO eauogdspr essure and the aq. Sol ution was acPdi/Dsmd4/008827

10

15

20

25

wth 6 Nag. HClL solution (22 nL). The precipitated
solid was -135 WD 2004/ 085388 PCT/ US2004/ 008827

filtered, washed with vvaterEind gtgﬁ air dried
fol | oned by drylngln vacu ; the title acid

u- o LN
t hi azol yI ] car ba d 5 Bg'r nofl5-% ester A
'Dy@l_ly oft hillén d%#_{y Mﬁéf‘,

2 Msolution of oxalyl chloride | ane (1
m, 2 mmol) was added dropw s 0 a stigred solution
in THE (10

of 2-tert-butoxycarbonyl oxy
t hi azol e-5-carboxylic a (23 MNpr
m.) and N, N- di met h{#¢C Nide (fgwd ) . The

solution was stirred at for 4 hHThe 0 sol vent was
evapor at ed under reduced pr@gsure, and in vacuo to
obtain the crude acid chloride. 2-Chloro-6-nethyl
aniline (212 ng, 1.5 nmml) was added dropwi se to a

St3.1 REBl-cHRb-N- @’@ Rfro - HEH 1 iazole

2-tert-butoxyca i

add dolanlhiommfd&) ry bYorhiged r
0C. 15 Dii Soprpgpf/lmg?hy(l) A nQeZCJS‘é% Qg%ﬂ%mfm( %?eton%crﬁ‘e (50 mL)

aar&see%Purg%l wihyriteegenasnd ad>dled\¢d oG, wé]i‘.mﬂ%fﬁitea@d:nL 15
S for di | ted wi I h di chl or onet hane

ﬁé‘adv&’ FHWE rh’ya*a solytjon;pf mmmm(ldslsmxz 68@ 10

O el )G a@éﬁséﬁ%éﬂm e S filtered and
concen)tPated Th(le reS| )eﬁ/\lég& gﬁ% rtrﬁdatrtovemlghtand

Ecauesndtrdted (@2mcm, The4
andﬁﬁ zg fuctts, 11 ﬁe%&(ﬂg@ \iréi‘é:-‘dfs%?lv% ‘(’jﬁ d]? JéEe&/Sghed with
vaRlth A% ﬁﬂgﬁéﬁ% solietien end themmmtht(elv%s P od&y & trdtion.
2 Ami 6- net hyl phenyl 5
{ ERebhflic B da I B s Sa s B Gaed o eazu;m The

aredi t
conp%‘%ﬁﬁiﬁgﬁé@?ﬂhéﬁﬁ’%m@%%f%héo %%%ﬁ i3k oty the

sétledompaadN0. 6D E4/5186)388a PEllbWSAIE/ 008827 E.
2-[(Cvcl opropy c-arbonvl)amno]-N (2 chloro 6
nmet hyl | phe 5 thiazol ecar boxam de

B. N-(2-Chloro-6-methylphenyl)-2- (4,6-dim ethyl-2-pyridinyl)amino]-5-

thiazolecarboxamide

N

95% Sodium hydride (15 mg) was added to a mixture of 319A (25 mg,
0.075 mmol) and 4,6-dimethyl-2-aminopyridine (37 mg, 0.302 mmol) in
THF (1 mL). The mixture was heated to 0 °C overnight, cooled to rt and
diluted with satd. Aq. Ammonium chloride solution. The mixture was
extracted with EtOAc (2x). Organic extracts were combined, washed with
water and dried (Na,SO,), filtered and concentrated. The residue was

triturated with ether to obtain the title compound (17.5 mg, 63%) as a tan
solid.
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A solution of 315D (50.6 ng, 0.19 mmol) and

cycl opropanecarboxylic acid anhydride ( 302 ng, 1.96
wornmi/psi3es di oxane (2 nmL) was heated to 93 C 5 PCT/US2004/008827

overni ght. The m xture was concentrated in vacuo,

diluted with Et OAc and vvasged wiith satd. Aq. KHCC3

solution (2x). The organic dried

(Na2SH4) f|| tetred

triturat édb

(11 ng, 179 as D@I’i\mh{(ﬁa&%bl% tﬂpazgi(ecn%oxamlde

Preparation of Z2-1

1- D et hyl et hyl ) am noI car bonyl | no] NN}:? chl oro
6- net hyl phenvl ) - 5-t hi azol ec xd C N H3C
OOI / H3C CH3 H3s ' .2 ng, 0.8
mmol ) was added to a ti,on of 3D (| mg, O.18
nmol ) and t-butylisocyan (41 L, B,86 ol ) in THE

5(5 m) at O C. After 1 h, the mxture was diluted
with Et OAc and washed with cold satd Ag. Ammoni um

clt@h \ Ueous vas . separ ted and
ot e 820 B ol B A s et e dhat of 3195,
c exbéptetsing 20etiy efla i8S M dind 1

concentr at ed. Thye resi dulgﬁ\‘}]\[/alsn purélslggge%mie co?%’ﬂﬁ?flgzo
preparative HPLC (conditions: YMC S5 ODS A 20 x 100 nm
Colum, 10 min gradient starting from 10% sol vent B
(90% MeOH, 10% H2O, 0.1% TFA) and 90% sol vent A (10%

MBOH, 90% H20, 0. 1% TFA) t dixapople, &%l vent B, flow rate

er 20 rrL/ . Q obtain the title 25 conpound
PELs se-feiiipro-@-meiyiphenylx2- (2)6- dlmethvl 4-

2004/ 085388 P
of 2-{[(1 1-D y X A
(2,4, 6-trinmethyl phenyl) 5 th| oI eacet&m de H3 CH3 ~

H3 C-CHCCH3 /Sf N
Hsc«* “Ii

Compound 321 was prepared by an analogous method as that of 319B,

15  except using 2,6-dimethyl-4-aminopyrimidine to give the title compound
321.
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CH3 5 Conmpound 317 was prepared by an anal ogous
nmet hod as that of 1, except wusing

WOoredohy8s38 am no- 4- met hyl -t hi azol e- 5- acet at e t oPQI/US20041608827

10

15

20

25

title conmpound 317 as an off-white solid. 10 Exanple
318 Preparation of 2-Am no-4-nmeth |~ N-(2 4 6

trimethyl phen lam) 5 thiazgleacetayjde CH30 3: | CH3

H2'Y | S CH3 15 Conpound 3%%%@—&8 Ebzpared by an

anal 25 f 2 xgept., usi ng .317. to
P9I tibh RPN % G}ﬁa:{o:g-,meghvipﬁelgﬂ)-?:&g idazinylamine)-5-

give the title compound 3186 & T gt

138 WD 2004/ 085388 Pdﬂgmg@a{&%;gﬁ%eaaﬂpl e 319
Preparation of N-(2-Chloro-6-nmeth ITphenyl) 2 f(4 6
- t hi azol ggar boxam de /

di methyl 2 pyridinvl)amnm nol
| CI HSCNOH C CH3 §—3¢
2- Br ono- N- ( 2- chl or o- 6=t hvl

t hi azol ecar boxamni de /A sgjution ofjj cop (11) brom de
(2.68 g, 12 nmmol) i \acétonitriles)(S was purged
with nitrogen and coorel to 0 C. 1“3%uty nitrite (2

m., 15 mol) was added, followed by a solution of
ccbrrpound ;%SD (2.68 g, 10 10 mmol ) in-acetonitrile (50
mGomporendriB22ur as et yesh & '

concentr at ed in_vggipq. Thgeres?lghigo\%égﬁg#}g}gﬁ%{e}gaq%m%’
ECEARRt WBAeHaminopyidazine Aq giNa HEDB thodoih pemmaBgat he
precipitate was renoved by filtration. The organic
extract was dried (Na2SO4), filtered and concentrat ed.

The Examples 323 to 335

General Procedure

Compounds 323 to 335 were prepared following the procedure described
below. Diisopropylethyl amine (60 1L, 0.34 mmol) was added to a mixture
of amine 144 (31 mg, 0.11 mmol), appropriate carboxylic acid (0.13 mmol),
1-hydroxy-7-azabenzotriazole (19.5 mg, 0.14 mmol), and ethyl-3-(3-
dimethylamino)-propyl carbodiimide hydrochloride (26.8 mg, 0.14 mmol)
in THF (0.4 mL). The mixture was heated in a sealed tube under argon at
50 °C for 24 h. The reaction mixture was diluted with dichloromethane (4
mL) and washed with 1 N aq. HCI solution. The dichloromethane solution
was passed through a Varian Mega Bond Elut SCX cation exchange
column (prewashed with methanol and equilibrated with acetonitrile-
methanol (4:1). The column was eluted sequentially with acetonitrile-
methanol (4:1), methanol-2M methanolic ammonia (4:1). Fractions
containing the product were combined and concentrated in vacuo.
“HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H20, 0.2% H3PO4 ) to

- 141 -



resi due was crystallized from Et QAc/ et her/ hexanes

m xture to obtain the 15 title conpound (1.68 g, 51%
W@3200a/0388% ow solid. B. N (2-Chloro-6-nmnethyl PCT/US2004/008827

phenvl)-2-f(4 6 dinethyl 2 pyridinyl)am nol

aaded IR ET I Aty Siﬂ%%%b%%ré%iéﬁéﬁg%iw taddnLmin,

4, a--dpogetidg! - 2- am nopyridine (37 ng, 0.302 mml) in
THE (1 nmL). The m xture was heated to 60 C overni ght,
cooled to rt and diluted with satd. Ag. Anmoni um

cheride—soelution— The mixture was  extracted with

Et .%c %po%dg%{mcﬁ"%xt r act PORIoeInd iaiened, washed HPLC
Wit water and dried (Na2 ), filtered and Ret Time
cahee 25 triturated with ethef(min)

/983388 |RGEhYE20044008827 Exanpl e

solid. 39
320 Prva\rtl thylphenyl ) 2f(4
et hyl ridinyl f 19| ekt):ar o m de |

HBC N N I—BCI "5 Corrpoun ed by an

as—t hat—of '210R pyr‘pnt usi ng

tcé%%tlal n the %tompounN—(ZEIﬁof@G-rﬁé’ﬂ@ylpﬁe@rﬂ)-@U 3.70
[ 12004

a ts—rethod

4 %H:yl -2-@m HFhdige to Bi- (?eC{hﬂ:@r%m@:hwtpipmgﬂﬁz- 3.41
32 Exaphl gl gre 0_Rr eparlHtydopafpylcarbonyl)amino]-4-

N (2 Gh\or o-'6- fret iyl fphgn I)m%tﬁylzmhﬂamédwboﬁamlde

yrimidi nyl)am ndiCh- iazclecarboxamde S N H

o001

p

C CH3 Conpountgg2t was fal

m’:?tz%od as t at ,003 oBf! 15 %:@bfora—sq’i th;i phenyl)-4 T [39
. 1

2] 6-di m( 2% furepgltit | e

c carbonyl)amlno] 5-

brpoy
thiazolecarboxamide

03 2 1
methyl-2-[(3-thienylcar-
bonyl)amino]-5-thiazole-

326 N-(2-Chloro-6-methylphenyl)-4- (3.71
carboxamide

327 N-(2-Chloro-6-methylphenyl)-4- [3.57
methyl-2-[(3-
furanylcarbonyl)amino]-5-
thiazolecarboxamide

328 @ o CHy ftrans-N-(2-Chloro-6- 4.09

N)\'f 1 methylphenyl)-4-methyl-2-[[(2-
" s | \phenylcyclopropyl)carbonyl]amin
|9 ¢” Mol-5-thiazolecarboxamide
329 N-(2-Chloro-6-methylphenyl)-4- [3.65
v '\H\ I methyl-2-[[(2-methylcyclo-

propyl)carbonyl]amino]-5-
thiazolecarboxamide

330 CHy N-(2-Chloro-6-methylphenyl)-2- [3.63

methyl-5-thiazolecarboxamide

o
. /msl N | [(cyclobutylcarbonyl)amino]-4-
3C
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-140 WD 2004/ 085388 PCT/ US2004/ 008827 Exanple 322
Preparation of N (2-Chloro-6-nethyllphenyl) 2 (3

wEoosasssssvl ami no) 5 thiazol ecarboxam de | QGPCTMUS00HM008827

10

H3C 5 Conpound 322 was prepared by an anal ogous

meRRPATAs th
3-?%?n()pyr| o to gl‘?)et NT(%C@H&%EGBQ@}@EQQHYD- 3.82

Exanpl ¢ l € nerQa[(CﬂIOB@dwlcetrbonﬁbanﬂno]S&
td 335 prepar owmgthyﬂ\é -tiriagelduarbostastiflibbeg
bal ow. I sopr opy! ‘Fuyl mpe (60 L, 0.34 mol) was

added fo a m xture of amne 144(31rrg 0.11 nmol),

et hyl - B di i nof@ H&lilni de
hagdroch ride (2698 0. 14Xmmp)sfl)annnii}-|5-(0 4 ).
(¢

a late carb ¢ _aci Y|
1Fﬁ3%?3%8i %ot 1 azoIONg;i?’é %%GWIWXD 4an¢B-50
I

The m Kture was Sted in atsmabhkdathixemiider argon a

5

C fpr 24 h. The reaction m'xture was diluted vvith
1338 ororret hane (4 omy c r on

bl utijon. TheQdi r omet gi\ ro Jé‘(’ég"l' 3.79
1rough | e& Y ]c%?Rﬁ%lt¥ aHHngE52

bl unmy ( pr ewashed V\n%}b f é?‘)]&ﬁ%lf gntider ated with
itrile- methan (4:1). The colurm was el uted

=

[e)

ot o
Sfdential Iy yi 0N} rNL@CHﬁirbfmﬁieth Tpblenyl)-4- [3.90

et han nd i [ jons

pnt ai M% Wiﬁnfg%l %@me%?oncentrat ed
h vadu HPLC RetQ ‘ention ting
nder the foll owing 25 con Jtlhtl"?l gca REemsdens 4.6 x H0
| astic Col um, A mn gradient starting from

SO O~
J

A\

ey N = =l 7]
N
e

ED vens m%ﬁ%aylma%)bm@écmome- 3.79
D20 /055 88 ﬂﬁﬁ&%ﬁ 4%%%;1 nﬁve“t i
90% | Yoo $2 %B%olecfarﬁ&élﬁhf /'mn,

= 22

Examples 336 to 362

General Procedure

Compounds 336 to 362 were prepared by an analogous method as that of
323-335, except using 815D in place of 144. The crude products were
purified by automatic preparative HPLC (conditions: YMC S5 ODS A20x
100 mm Column, 10 min gradient starting from 10% solvent B (90%
MeOH, 10% H20, 0.1% TFA) and 90% solvent A (10% MeOH, 90% H20,
0.1% TFA ) to 100% solvent B, flow rate 20 mL/min, A = 220 nM to obtain
the title compounds 336-362.

“HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC S5 ODS 4.6 x 50 mm Ballastic Column, 4 min gradient
starting from 100% solvent A (10% MeOH, 90% H20, 0.2% H3PO04 ) to
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EX. Conpound Structure Conp
Tinme mn 323 0 CHs Cl

WOR{02/08438%r 0- 6- et hyl phenyl )
methyl -2-[(2-thienyl- )tJ s
thne@%ﬁﬂ%ﬁ’%%b

N- (2- Chl or o- 6- net hyl phen

ound Nane HPLC NO Ret

43.70 s
carbonyl)am no]-5 3 C

I CH3 C

PCT/US2004/008827

y}(g/{ilI%O 9 2%%[‘53PO4) flow rate 4 mL/min,
[ (2yc22@mndpy! car bonyl ) am no] -4- pp |

met hyl - 5-t hi azol ecar boxami de Hg C 325 0 |
N-(2 ChI or o- 6- rrethyl phenyl)-4- 3.49
e "'”Zf an s—eafpehryyamnol-5 0 3 C
e e ST e300 01 [Coasananane HPLC
I\I-'%@ Cpl or o- 6- met hyl phenyl )F 4- 3. 71 Ret Time
' 21 (3t hi-enylcar C_bonyl)ani no]-5-thiazol e %(mm)
cé#%%xam' d o1 1 C'(;Hg aiN-(2-Chloro- 6-methylphenyl) 2- 13.53
N| ( 2- Oh W nyl ) {@-oxprdpyamehdlys- 2- [ (3 s
| [fur SPW car bonyl a ]-5- t&a@ole‘&bﬁ&ﬁia?ﬁﬂr boxam de
3P8 0 [CH3 C trand®& (2- Chl dro- 6- |
yiphci‘lyl) 4 mthvu_rr(’)- :
oy | m Qm(;:r boflyl ]M%Chloro-6-methylphenyl)-2- 3.61
o] - 5- tjh+a sy JH9-axobatlhismGho]-5-
N ( 2- Ghl or o- 6- net hyg & t}ﬁazﬁécéwokaﬁhde
net hyl]-2-[[ (2- et hy - o ey ard e
pr [])y car D(H]y| am nUJ AP~ % \.g ki O._Lk:l be‘EEylp@e@yl) 2 |3.54
3p0 0 d I\H\(Zj\rl SLC 2 ll%xomtyl)amlno] 5-
ﬁa c thiazolecarboxamide
339 | cl N-(2-Chloro-6-methylphenyl)-2- |3.86
‘iNJ'\Ser]é [[(1-phenylcyelo-
bh ﬂ3 c propyl)carbonyl]amino]-5-
thiazolecarboxamide
340 I cl N-(2-Chloro-6-methylphenyl)-2- |[3.53
\/ﬁNJI\Sj\r '\b [[(1-methylcyclo-
Me ﬁs c propyl)carbonyl]amino]-5-
thiazolecarboxamide
341 N-(2-Chloro-6-methylphenyl)-2- [3.53
>V(E j@ [[(2,2-dichloro-1-methylcyclo-
propyl)carbonyllamino]-5-
thiazolecarboxamide
342 N-(2-Chloro-6-methylphenyl)-2- [3.53
'w/ﬁ )@ [[(2-methylcyclo- |
propyl)carbonyl]amino]-5-
thiazolecarboxamide
343 o N l ¢l N-(2-Chloro-6-methylphenyl)-2- [3.58
v(l ,\H\N?\/ “]é [[(1-hydroxycyclopropyl)-
OH Q¢ carbonyl]amino]-5-thiazole-
’ carboxamide
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nmet hyl

[ (cycl obutyl car bonyl
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e -142 WD 2004/085388
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2,233 8etetramethylcyclo-
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thidZolecarboxamide
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bt hyI
i az
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et hyl

345 G

(2c

-2-[(2-met hyl -1
| ecar hoxarri de 335 O |

nyl
I oxzmyaymdeno] 5-

( é‘hi o- 6-methy1pheny1) 2-

} cya%?_@c}ppropyl)-
carbonyfgmigok5-thiazole-
Cc

cH3 C

3.53

’. vver e prepal

W= mMm3I N
X
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zoyI l
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usi ng ?1'§D

r-ar\f

ZOChI off
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%’ﬁ%\? s)6et oﬁ%{’ﬂdé@l as that o

in place of 144. The crudse

N-©-CRlok3-6-Net

%ar 2 V-2

AeRRlE- 33

3.52

6
f

\I,\\J

?fééﬁ.‘ [t N%Ej%.sf i e ﬁ&iiﬁgorﬁ%mmﬁ@hbﬁ (ﬁfﬂ(sw
vélo
Qradl( tarting 0%: 5812 % %gxg/ﬂ Fn%
H2O, 0. I% TFA) an ©09% sol vent 90% H2
< Q %TFA\ to 100%sol vent B, fI ow rate 20 nL/m n X
3480(| nM t W—l{ the tiN-ex mﬂgﬂpaqﬁeﬂiﬁpﬁenyl) 2- 13.78
[(cyelohexylcarbonyl)amino]-5-
thiazolecarboxamide
349 ©\/ﬁ — ¢l |N-(2-Chloro- -6-methylphenyl)-2- [3.62
NJ\S [(phenylacetyl)amino]-5-
ﬁ3c thiazolecarboxamide
350 | O\/ﬁ — ¢l |IN-(2-Chloro- -6-methylphenyl)-2- [4.07
N’l\s [(cyclohexylacetyl)amino]-5-
ﬁac thiazolecarboxamide
351 m T 1 |N-(2-Chloro- -6-methylphenyl)-2- |[3.75
> N’ks [(4- -pyridinylacetyl)amino]-5-
ﬁac thiazolecarboxamide
352 NJL | CIN-(2-Chloro- -6-methylphenyl)-2- [3.17
o’ ] s M [[(2,5-dimethyl-1H-pyrrol-3-
’ ﬂa o ~AyDearbonyllamino]-5-
I_I’ Me thiazolecarboxamide
353 _ N,l i ci %212-‘(2 C}:ilorol6-n;)eth}il)phenyl) -2- 13.07
l s -pyridinylcarbonyl)amino]-5-
N 8, cii thiazolecarboxamide
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"HPLC Ret Tine" is the HPLC retention tinme under the
followng conditions: YMC S5 ODS 4.6 x 50 mm

w@2dokas38x Col umm, 4 min gradient starting frpor/USDY4/008827
sol vent A (10% MeOH, 90% H2O, 0.2% H3PO4 ) to -143 WD
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O
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N-(2- Chloro 6-methylphenyl) 2- [3.60
{(g-tlﬁe@?caf\ﬁ 1dm no_] é

z

E E ( T _ c~3 2 B GRY ‘Heno
N Y- I: oF-6 r‘ et g pharly! ) ')- 2 53 rks |
[ éﬁﬁ- th R3E' 1 | Np@?o@;aﬂgr@aﬁmwmmmg 2- 5/3.61
t hi , C,|[(g-tBlienylcarbonyl)amino]-5-
N yl )thazdleddrbdkabhide
[ -|chlorol- hyIcycIo- c rre93C
pfaERyT]) car bgnyy, [am oo 5% ge—342—M
nglisl-y( 8 6-Irre i pherpyl agﬁ lp\'heny‘f) 2- 13.61
O)E furanylcarbonyl)amlno] 5-
> thiazolecarboxamide
359 — N-(2-Chloro-6-methylphenyl)-2- [3.69
J ] N’ks Nﬁ [(3-furanylcarbonyl)amino]-5-
\ o ) ¢ thiazolecarboxamide
360 © ] Cltrans-N-(2-Chloro-6- 3.98
/ﬁNJ\S \methylphenyl)-2-[[(2-
ﬁ3c l 4phenylcyclopropyl)carbonyllamin
o]-5-thiazolecarboxamide
361 o] b ¢l IN-(2-Chloro-6-methylphenyl)-2- [3.90
\/\rlN s "j@ [(2-methyl-1-oxopentyl)amino]-5-
ﬁa c thiazolecarboxamide
362 ] Cl 2-(Benzoylamino)-N-(2-chloro-6- [3.61
NJ\S N]é methylphenyl)-5-
ﬁ3 c thiazolecarboxamide

Example 363

Preparation of 2-[(Cyclopropylcarbonyl)ami no-N-(2,6-dimethylphenyl)-5-

thiazolecarboxamide
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N-S-Y N[[(2-nethylcyclo 93C | i

propyl ) car bonyl ] am no] -5- thiazol ecarboxam de 343 0 1
WO-2@0H/08$3¢2- Chl or 0- 6- et hyl phenyl ) -2- 3. 58 PCT/US2004/008827

[[(I-hydroxycyclopropyl)- Ol OH 93C i carbonyl]

am no] -5-thiazole- car boxan de - 144 WD 2004/085388

PCT/ US2004/ 008827 344

N- ( 2- Chl or o- 6- et hyl phenyl

1[[ (2233-tetranet hyl cycl o Me

propyl ) carbonyl]am no] -5- Me Me & hig

345 cl N-(2-Chl oro-6-nethyl phenyl

[[(1-cyanocycl opropyl) CN C |

car bonyl ] am no] - 5-t hi azol e- car boxam de 346 a

N- CémgalaiB 63 %tslﬂje bRy i&‘%’ é arﬁslg%oql\ékrsnethod as that of 315,

[ (cyclobutyl car bonyl amn

t hexxept esarg®)badindeth3ddnitine to give th titl
N- ( 2- Chl or o- 6- met hyl phenyl ) - 2_31 e 1 e compound 363.

ecar boxani de
3.53 N-s |

5 [ (cycl opentyl car bonyl )am no] -5 RS I
t hi azol ecar boxani de 348 Cl
N- ( 2- Chl or o- 6- et hyl phenyl )E2 3178 Nis |
[ (cycl ohexyl car bonyl ) am no]—Ewl
t hj b e, 349 |
L %ﬁﬁl ,]. arbpnvl)aﬂmno]—N -(2,4.6-trimethylphenvyl)-
[(phenyl acety1 ) ar ol @m&%&%&{ﬁ&&a@ amide ¢ 1-6
L
?'30 CH
10
Compound 364 was prepared by an analogous method as that of 315,
except using 2,4, 6-trimethylaniline to give the title compound 364.
Example 365
15 Preparation of N-(2-Chloro-4,6-dimethylphenyl)-2-

cyclopropylcarbonyl)amino -5-thiazolecarboxamide
0

> H:l( NIEL

0
HsC CHs

Compound 365 was prepared by an analogous method as that of 315,
20  except using 2-chloro-4,6-dimethylaniline to give the title compound 365.
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350 ci N-(2-Cnhloro-6-nethyl phenyl)-2- 4.07 Ns [N-5

R3c | thiazol ecarboxamde 351 NI Nn | i
WOR{2/08438%r 0- 6- et hyl phenyl )-2- 3.75 PCT/US2004/008827

[ (4-pyridinylacetyl)am no]-5- pp thiazol ecarboxani de

H3 ¢ 352 ci N (2-Chl oro-6-%&§%)-2- 3.17 in,
Me S 1 [[(2,5-dinmethyl-I|H p¥i ~3c

yl) camphg é{ialt?éﬂﬂpzl-
N-(2- or o-

me e
y
[ (2-pyridi nylthéa& ¢ I%ﬁhﬁ@]acﬁi 13-Bitne IS H oster
t hi azol ecar boxam de -14
PCT/ US2004/ 008827 354 N—(2 Chl or o- 6- hyIphenyI) 2-
3.07 i NIJ(83- pyrldlnylcar [
t hi azol ecar boxam de 355
N- ( 2- Chl or o- 6- et hy'1'3 3. l&p L CH;
[ (4- pyridinylcarbon no] 5 NSN-Rc I i
5 thiazol ecar boxam de 356 01

N- ( 2- Chl or o- 6- et hyl phenyl ) - 2 3.60 L

I3Ger 2 |
E g%:ggf)gigg ?ggxxggnﬁggé%?eﬂ@yé %.%a?oéous method as that of 1 except,

Nl{sgng‘ﬁI-tg;rtd}tﬁommdﬂobnhhﬁybimﬁo-tﬁle@z%le |4 acetic acid to give the title

2-thi enyl carbonyl )am no]-5 S n3
5? “é‘ga%%%mmbltg@shd | ~~

N-(2 Chl or o- 6- met hyl phenyl )-2- 3.61

10 Example 367

Preparation of 2-Amino-N. -(2 ,4,6-trimethvlphenvl)—4-thiazoleacetarni de

CHg
N
H;C CH,

Compound 367 was prepared by an analogous method as that of 4

, except
15  using 365 to give the title compound 367 as a white solid.

Example 368

Preparation of 2-Methyl-5-nitro-N -(2 4.6-trimethylphenylbenzamide
) C
l\'(; gs | CHg
o \©\)LN
oH, o

Compound 368 was prepared by an analogous method as that of 3, except

20

using 2-methyl-5-nitrobenzoic acid to give the title compound 368 as a
white solid.
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C N~ [(2-furanyl carbonyl)am no]-5- 0 R3 C | i
t hi azol ecar boxam de 359 a
WOR(20H3BOr 0- 6- met hyl phenyl )-2- 3.69 VWKS | N PCT/US2004/008827
[ (3-furanyl carbonyl)am no]-5 R3 C 1 i
t hi azol ecar boxam de 360 C trans-N-(2-Chloro-6- 3.98
AS net hyl phenyl)-2-[[(2 R3C
phenyl cycl opropyl ) carbonyl]Jam n 0]
-5-t hi azol ecar boxam de 361 Exb hle 369
N-(2 Chl orén 6- met hyl phenyl ) -
[ (2-Brepayation of 5pkmiiye-Pame mﬂ_ﬁ
t hi azol ecar boxanmi de H 362 (2&99 tﬁmethVIDhenVDbemamlde
2- (Benzoyl am no) - N- (2- chl oro- €Ha | . NXiY L

met hyl phenyl )-5 R3 C i a ol e! oxam de Exanpl e
363 Preparation of 2- &r bonyl )am nol N (2
6 di met hyl phen 11) 5 th ecarb (am de - 146 WO

2004/ 085388 PCT/ US2004/ 008827CHO CH3® S C Conpound
5 363 was prepared by an anal ogous nmethod as that of
315, except using 2,6-dinethylaniline to give the

t i10% Pauauuuncbrsﬁaarcaam 4 ration of 2
ﬁﬁ?l opro yI car bonyl ) am nol’g‘sI\Vi;xf%za(i(ieglo't%rEij1 ﬁ@F’Fﬁ?ffﬂ]rEWP)Of%S
%IQ& apokam AL (50 mL). The reaction flask was equipped
with a hydrogen filled balloon via a three

-way stopcock. Air inside the
flask was evacuated under reduced pressure and the flask filled with

10 hydrogen from the balloon. After 4 h, the catalyst was filtered, washed
with EtOAc (5 mL, 5x). The filtrate was concentrated to obtain the title
compound (133 mg, 99%) as a white solid.

Example 370

15 Preparation of 2-Amino-5-chloro-N—(2,4,6-trimethvlphenvl)- 4-

pyrimidinecarboxamide

H;C.
& CH;3
s |
|
AN g CHy

Compound 370 was prepared by an analogous method as that of 3, except
20  using 2-amino-5-chloro-pyrimidine-4—carboxylic acid to give the title

compound 370 as a white solid.
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SCH3 NI a H3 CH3 10 Conmpound 364 was prepared by
an anal ogous nethod as that of 315, except using 2,4,
w®@2aoniosshyl aniline to give the title conpoundP@BYS2004/008827
Exanpl e 365 15 Preparation of N-(2-Chloro-4
6- di net hyl phenyl) 2 16.371
_[(cycl opr opyl car bonyl ) am nle—?q*ﬁ—dz-ol ecar boxam de
0 RG O3 3

y ; RS
2~ chl or o- 4, 6- &iarzemwaabamwacm md&méth@léthbl Sster

conpound 365.0 - 147 WD 2004/ 085388 PCT/ US20047 008827
Exanpl e 366 Preparation of 14-f2 3@? Fde, 4, 6
tri met hvl phenyl)anm R W yl | car bani c
acid 1, 1d|rrethlet-|{ﬁﬂ) t ent fH3C—OHC
CH3 H3C CH3 5 Conpo epaF'éad by an
anal ogous net hod as t hat of 1 excépt usi ng
5 2-tert-butoxycarbonyl oxyam no-thi azol e-4-acetic acid
to give the title conpound 366 as a white solid. 10
Ex@omplpeué BMHrepapatpareddy anAmaiogdkyRedhod as that of 1, except

6-trinet hyl phepyl) .4 thiazol eacetam de CH3
using 2-tert-butoxycarbonyloxyamino-4-methyl-5-oxazolecarboxylic acid to

give the title compound 371 as a light yellow foam.

10 Example 372

Preparation of 2-Amino-4-(methyl)-N-(2.4.6-trimethylphenvl)-5-

oxazolecarboxamide, trifluoroacetate (1:1)
0H?,c I CH,3
H,
N\« / N
CHj
CH,

15  Compound 372 was prepared by an analogous method as that of 4, except

using 369 to give the title compound 872 as a white solid.

Example 373

idinecarboxamide

20 HyC



H2 NV H3C CH3 Conpound 367 was prepared by an

anal ogous nethod as that of 4, except 15 using 365 to
wa@eoe/os33es titl e conpound 367 as a white solid. PEXESINE008827

368 Preparation of 2-Methyl-5-nitro- N-(2 4 6

tr benzam d
P@M&‘%ﬁ@y R d i %Bﬂ&%%%alﬂggu%%pdcas@amm except

analsﬁ@%@nﬁhbh : usi

2- et hyl - 5- ni tgg’ggﬁggpi?%)c gthg){&wg?lﬂgo}lpal?gs as a white
corgaind 368 as a white solid. -148 WD 2004/ 085388

PCT/ US2004/ 008827 Exanpl e 369 Preparation of

5- Ami no-2-nethyl -N-(2 4 6-trinethyl phenyl) benzam de

03 CCH3 H2 VCH3 CH3 5 10% Pal | adi um on charcoal (30

5 ng) was added to a stirre solu gz of 368 (149 nmy,
0.5 mmuol) in EtOAc(SO rrL) tion flask was
equpp@@é]r t _%c_)%p §f[| L eﬂ ga | oop via a,
hree- Waf1 tigno%m&a r«% i S L Jid-pridinecarboxamide

evacuat ed under reduced presaue aQd thg, flask filled
with 10 hydrogen fromtife b8l | op ter 4 h, the
catal yst was filtered, : t OAc (5 nL, 5x).
The filtrate was conce S [ [
conmpound (133 ny, 999% a white 'solid. Exanple 370
15 Preparation of 2- 0-5-chloro-R-(2 4 6
trimethyl henyl) 4

Compound 374 was prepared by an analogous method as that of 3, except

10  using 3-amino-4-pyridinecarboxylic acid to give the title compound 874 as
a white solid.
Example 375
Preparation 2-Amino-4-methyl-N -(2.4,6-trimethylphenyl)-5-
15 pyrimidinecarboxamide
H
Me 0CC CHa

y l

Hy N/k\ I CH;

Compound 375 was prepared by an analogous method as that of 3, except
using 2-amino—4-methyl-5-pyrimidinecarboxylic acid to give the title

20  compound 875 as a white solid.
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pyri m di necarboxamde H3 CCH3 N - CH3 C, Conpound
370 was prepared by an anal ogous nethod as that of 3,

W@ @e0853820 usi ng PCT/US2004/008827
2-am no-5-chl oro- pyri m di ne-4-carboxylic acid to give
the title conpound 37%3%%@§$__Eie solid. -149 WO
2004/ 085388 PCT/ us2004 anpl e 371 Preparation
of 14-I\/EP : ' \ h on
lrlll - 0rg-O-1petnyiphenyi)ed 4 h1-2-

ester HH3C ¢ Hﬁ.ﬁ%ﬁ .
CH3 5 Conpound 371 vvas prepare onecarbg;@ 1%1 s

net hod as that of 1, except u5|ng

2-tert-but oxycarbonyl pxyam no- 4- net hyl - 5- oxazol ecar box
ylic acid to give e title conpound 371 as a |ight
yell ow foam 10 372 Preparatidﬁlof

2- Ami no- 4- (et hyl 4 6Nty net hyl ph&nyl ) - 5-

oxazol ecar boxam de, oaket ath O3 d CH3
H2 N CH3 CH3 15 Conpourh!l 3ra’wax( prefar eg by an
anal ogous nethod as that of 4, exgept/~wgng 369 to

give the title conmpound 372 as a white solid. Exanple
5 373

Compound 876 was prepared by an analogous method as that of 319B,

except using 2-amino-4-methyl-pyridine to give the title compound 876 as
an off-white solid.

10 Example 377

Preparation of 2-[( 6-Amino-2-pyridinyl)amino]-N -(2-chloro-6-

methylphenyl)-5-thiazolecarboxamide
L I
N\
o)

Compound 377 was prepared by an analogous method as that of 319B,

15

except using 2,6-diaminopyridine to give the title compound 877 as a light
brown solid solid.
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Preparation of

2-Am no-N-(2, 4, 6-trinmet hvl -phenyl ) -5-pyri di necar boxam
W@l200409888N H3C N CH3 20 H3C - 150 WD 2004/ 085B8BUS2004/008827

PCT/ US2004/ 008827 Conpound 373 was prepared by an

anal ogous nethod as that of 3, except using

6-am nonicotinic acid to give the title conmpound 373

as a white solid. 5 Exanple 374 Preparation

3-Am no-N-(2 4 6-tri mefhyl gZ4 pyridi necar boxam de
1 CH3 NH2 OHa q N I C%—@p—r‘%mpound 374 was

pr epar edPPé’peﬁ@tﬁﬂlaJ)mggscl ARO% dm%%?%@ en&! ?'i"!ﬁffprﬂeﬁ 2
10 usi ng 3-am no- 4- pyT1 e
title conpound PFtidiayl)anihbltB-thildotecaBlermhfied 75
Preparation 2- Am no-4-nmethyl-N-(2 4 6 trimethyl phen
ly) 5 15 ppyrim di necarboxamde M OH3 C CH3 Ii 2N
CH3 Conpound 375 was pre d by an anal ogoug; met hod
as that of 3, exc usi ng
2- ani no- 4- net hyl - 5- pyr g rbgﬁ(yl\' c agid j ve
the title 20 conpound 375 s a

2004/ 085388 PCT/ US2004/ 008827 Exa le 3 6 Pr ation
5 of N-(2-Chloro-6-nethylphenyl) 2 [(4 met

Compound 378 was prepared by an analogous method as that of 319B,
except using 2-amino-6-propyl-pyridine to give the title compound 378 as

an off-white solid.

10
Example 379
Preparation of N ~(2-Chloro-6-methylphenyl)-2-[(6-ethyl-4-
rimidinyl)aminol-5-thiazolecarboxamide
W
\ //N o
15

Compound 379 was prepared by an analogous method as that of 319B,
except using 4-amino-6-ethyl-pyrimidine to give the title compound 379 as

a white solid.

20 Examples 380 to 409
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W bat/08¥38819B,
to give the title conpound 376 as

10 Gespeml1ePRgdePifPr at i on of

10

pyri di nyl )am nol - 5-t hi azol ecarboxamde C NS) O 5

Conpound 376 was prepared by an anal ogous net hod as

2-((6-AmM no-2-pyridinyl)amnol N (2 chloro 6

hyl phenyl ) - 5-t hi azol ecar boxam de
rlnétcgngoun)é %’377 was prepared by an anal ogous net hod as
t h@ogioudd8 BS0 exd@Pivers

titl conmpound
I h@ﬂ@%@mlmw&ﬁswf‘mmt@i

i on,. 2- Chl or o- 6- net hyl phenyl ) - 2
PT{@B&%%HP%E%@{% ‘)‘N rnfgé-fellpmiag 6he ﬁfmm IMEL5 ODS 4.6 x
- X an anal ogous
om 100% solvent A

For O AR, 105

JotFap. P

5 378

prop

g . S I € re b
N ey L
2-@RATMeO T DY HpYy 0. do
an _off-white solid.
Cnilgr Q. etlewt rate ghedyin 2 H 2@ 0. Where used, “HPLC

SRS 2

Ret Time ‘B i

y

3%

usi ng 2-am no- 4- net hyl - pyT/Us20n4008827
o oot ) an off-white solid.

&/ / N NNSO

greﬁ'w Q@Mﬁd&%ﬂﬁ%&]ﬁ(?% as that of

as a’light

‘_ﬂ;H(*lGiE the

s the HPLC retention time under the following conditions:

YMC S5 ODS 4.6 x 33 mm Turbo Column, 2 min gradient starting from

100% solvent A (10% MeOH, 90% H,0, 0.1%

MeOH, 10% H,0, 0.1%
mL/min, A = 220 nM.

TFA ) to 100% solvent B (90%

TFA) with 1min at 100% solvent B, flow rate 4

EX. |Compound Structure Compouna Name HPIC
NO. Ret Time
(min)
380 = E 'N—(2-Chloro-6-methy1phenyl)— 3.337
N N/z}\,{Nb 2-(2-pyridinylamino)-5-
Ouc thiazolecarboxamide
381 = ¢ 'N—(Z-Chloro-6-methylpheny1)— 3.61
HeN, /”/D\‘(Nb 2-[(6-methyl-2-
Suc pyridinyl)amino]-5-
thiazolecarboxamide
382 R o N-(2-Chloro-6-methylphenyl)- |3.487
A, ’@TNb 2-[(5-methyl-2- |
) g pyridinyl)amino]-5-
thiazolecarboxamide
383 _ . 'N-(2-Chloro—G-methylphenyl)— 3.293
G b 2-[(4-methyl-2-
;)\'g@ pyridinyl)amino]-5-
thiazolecarboxamide
384 N\ _oH, ¢ 'N-(2-Chloro-6—methylphényl)- 3.243
(”I“i}“(“ﬁ 2-[(3-methyl-2-
g pyridinyl)amino]-5-
thiazolecarboxamide
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pyri m di nyl ) am nol

-5-thi azol ecar boxam de

S

15

Conpound 379 was prepared by an anal ogous net hod as

WO bt/ 083881 9B,

except using 4-an no- 6- et hyl

- PRCT/IB 2041608827

to glve the title conpound 379 as

avvhite solid. 20

B o 4UU —1I53WO o:roo
oA B5004! 0 Gen ral Pr %;uéﬁ - %’80 to [417
409 were prewaN anal d§ ?4\"8&1 5 t(ﬁaﬁ lg¥o-6-
319B. |For the fol | oy exanpethghthenyls57 "HPLC Ret
Tiine" |is the 5 HPLC ret enti onthiaxelescatoxantieef ol | ow ng
ciB86 ti ons: 85 CDSc 4.6 X [9h 6%@6 Qastl ¢ Col'um, {5 g77
%&n gggdﬁzo o r?mté %@ﬁ \éﬁ éi éé]“g'g@”o 6-
] 0 0
OH, |10% H20, 020 AF3P04) 1 /mn, ?
220 nM \A(;wnrp used_ "HPI C )RFthlﬁz%ca@m(a@dﬁhe HPLC
r e3&h{i on t| under tihe fol ||@(HrdBroomsRt i ons: 10 YMC |4.023
Sb ODE 4.6 3 Col UpFridehyNdinHAN &Dichloro-6-
s1)art|3ng from J%% ent /gyé% D )‘;90% H2O, 0. 1%
T:,LA? 1o 100% SOI vent' B (90% t,[:\ﬁ, le%a,r O;Faron' 8m1%) TFA)
IT d.l. U/U DUI VCIIL L), "t
2_#{#&1 vi“ EX. ound Struct uf - @%WMWM@YINO 4.143
Ret Time (m@ar' 380 C ' N (2{&hi3omheayhmetyontehy! ) -
3[337{S " 2-(2-pyry d¥nYl am nghyrddinytamino]-5-
H{ Ct h| azol ecar boxam de 381 |thiazolecarboxamide
" [8gg2 Cnl Op'n met hyl phenyT) { (?ﬁgloro% ¢thylphenyl)- (3.957
2 [ (67 met hy /T ) (,}' pyri 8r0-2 yridinyl)amino]-
5 thiazolecarboxamide
390 = c 'N-(2-Chloro-6-methylphenyl)- [3.867
HGC\/QN ,E}\(N\b 2-[(6-ethyl-2-pyridinyl)amino]-
Oy 5-thiazolecarboxamide
391 = ol 'N-(2-Chloro-6-methylphenyl)- 14.083
H“C/\/QN/@S‘\)\\(N@ 2-[(6-propyl-2-pyridinyl)amino]-
5-thiazolecarboxamide
392 '2-[(3-Bromo-5-methyl-2- 4.077
\()\/ j \ b pyridinyl)amino]-N-(2-chloro-6-
methylphenyl)-5-
thiazolecarboxamide
393 = ) ¢ '2-[(2-Amino-3- 2.343
" “l}\(Nb pyridinyl)amino]-N-(2-chloro-6-
N Oug methylphenyl)-5-
thiazolecarboxamide
394 @\/NHZ c '2-[(3-Amino-2- 2.777
W L N\b pyridinyl)amino]-N-(2-chloro-6-
Oc methylphenyl)-5-
thiazolecarboxamide
395 @ c 'N-(2-Chloro-6-methylphenyl)- [2.493
NA S\ Nb 2-(4-pyridinylamino)-5-
e thiazolecarboxamide
396 @ c 'N-(2-Chloro-6-methylphenyl)- (2.47
" /ﬁ}j('“b 2-(3-pyridinylamino)-5-
Ong thiazolecarboxamide
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t hi azol ecar boxam de
"N (2- Chl or o- 6- net hyl phenyl ) -
waQ@2(ogpssseg hyl - 2- ~, ~, ~I
t hi azol ecar boxam d

382 "'

ridinyl)am noj-5-
383pyN-(2 ChI or o- 6- net hyl phenyl ) -

3. 487 "~S "

B di n\ll\am nrﬂ-'—'x-

(4 et ||y| =2=

PCT/US2004/008827

N -(2 (’J'Hforo 6-methylphenyl)-

3.75

3. O~ o
t hgchl ecar 384NN
M (2] onlor 0 _N nyl ) -|29(@-4Blqro*3-pgridinyl)amino]-
24 ( 3 mstbhyl 2 ~ ~C di nyI ﬁet;nmz%g{&rbbﬁamlde
azghg¢ar box - gr(?n@flﬁ thylphgnyh- (3.443
PCT/ \U<,ﬁ004/~ o Wi % ZNE E ‘ﬁ% J@re-’a’epsagdmy )amino]-
m;{\ﬁw phgm‘%) - tH’w zoI ecar hesthiazapdecazBbxamide
' 17 "™ N NJ
Br?slebnAlm) gq e - chl or o gv i Chlo%?fw?wéﬂ??ﬁy% 3.517
ohi Iy arm%{g; 7 Br , i BP®¥e=2- 4.023 N
NS byt dinyl ) ant SeToN: (2. ¢ Wl@mmo] 5-
et hy thmu }=5-_thi azol ecar i¥dNanildearbd@B8mide
+ MOO| cni of )ﬁmt hyl ghenyl’) {NA(ZLEBI Gro- (ﬁ—methglphenyl) 3.583
[B- (phenyl ) \/é;; PY2-{@i 314t h BN
t hi azpl ecar boxams pyrazinyl)amino]-5-
"IN- (2 Chl or o- 6- et hy fphenyl ) thlgézéoﬁarboxamlde
'1401 'N-(2-Chloro- -6-methylphenyl)- [3.697
: Q ,z_ﬁ\\( b 2-(phenylamino)-5-
thiazolecarboxamide
402 'N-(Z—Chloro-G-methylphenyl)- 4.107
\/@\ /43\'( b 2-[(3-ethylphenyl)amino]-5-
thiazolecarboxamide
403 {* . 'N-(2-Chloro-6-methylphenyl)- |3.98
H,c/@N /MN\@ 2-[(3,5-dimethylphenyl)amino]-
- 5-thiazolecarboxamide
404 _éjﬁ(" 'N-(2-Chloro-6-methylphenyl)- |3.51
H;C.d i Iﬁ 2-[(4,6-dimethyl-2-
w pyrimidinyl)amino]-5-
thiazolecarboxamide
405 . _</N, 'N-(2-Chloro-6-methylphenyl)- |2.943
. Hy \_<={ s 2-[(6-ethyl-4-
}q_//N %c pyrimidinyl)amino]-5-
thiazolecarboxamide
406 _(jﬁ( 'N-(2—Chloro-6-methylphenyl)- 3.763
d j@ 2-[(6-chloro-2-pyrazinyl)amino]-
5-thiazolecarboxamide
407 2-[(8-Aminophenyl)amino]-N- |2.633
/QN ih“b (2-chloro-6-methylphenyl)-5-
Oy thiazolecarboxamide
408 'N-(2-Chloro-6-methylphenyl)- |3.337
HO’@ /z_)\« b 2-[(8-hydroxyphenyl)amino]-5-
thiazolecarboxamide
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nN\-,/ N 2-[(5-chloro-2-pyridinyl)amno]- s Ov
5-t hi azol ecar boxam de 390 ¢ c

WO Deo@/As8388 or 0- 6- net hyl phenyl )- 3.867 N NS " PCT/US2004/008827
2-[(6- ethyl 2 pyr|d| nyl)am no] c

5- LUFCL, Uxam de uv;.%‘\l{

'I\E‘P? chl or yl plenyl ) - % [(@gBromorbeng)amino]-N- [4.12
2-|[ (6-|pr opy am n2-chtoro-6-methylphenyl)- 5—

5-[t hi gzol ecar boxam tﬁre{z(oBecBlt‘bdiXarﬁxdﬁi‘t hyl -

4. 077 NSA N DO pyridi ny1)ou|| o=N(2=chtore—-6

nmet hyl phenyl ) -5- thi azol ecar boxam de 393
"2-[(2-Amino-3- 2.343 NSA NC

pyridinyl)am no] - N-(2-chl or @&x@mple®10ret hY1PhenVl ) - 5-
~ thiazol ecarboxam de 394 -1(3-Am no-2- 2.777

STNR
nmet hY1PhenYl) - 5- t hi azol ecar

' N- (2- Chl or o- 6- net hyl phéngfdlecbé@3nide "

2-(4-pyridinylamno)-5- q,,0 thiazol ecarboxam de 396
"N-(2-Chl oro-6-net hyl phenyl )- 2.47 NSA

2- (3-pyridinyl am no)-5- Okt Cp_hi azol ecarboxam de - 155
V\D 2004/ 085388 PCT/ U82004N0£@8 7 397 CHs

' N- (2- Chl or o- 6- rrethyl@ %N N A/ N
o I :]

HsC

3. [5-[[(2,6-dimethylphenyl)amino]carbonyl]-2—thiazolyl]carbamic acid,

{ . :
1,1-dimethylethyl ester

10 Compound 410A was prepared by an analogous method as that of 315C,

except using 2,6-dimethylaniline.

B. 2-Amino-N-(2.6-dimethylphenyl)- 5-thiazolecarboxamide

Compound 410B was prepared by an analogous method as that of 315D,
15 except using compound 410A.

C. Title Compound

The title compound was prepared by an analogous method as that of

319B, except using compound 410B and aniline. HPLC Ret. Time
20  3.69min.

Examples 411 to 427
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2-[(6-chloro-3-pyridinyl)amno]- S Is
5-thi azol ecarboxam de 398 N ~ C

WO Deo@/as8388 or 0- 6- net hyl phenyl ) - 3.443 ~ ~~ NSAPCT/US2004/008827
2-[(2-ch|oro-3-pyridinyl)anino]- OH, C

5- QQQ5{?H%h de 399 0
'N?%g@%%ﬁoro- - q!Fl1ylphenyl 3.517 NSA N

2-[ (6-met hoxy-3 ~HC pyri di nyl )am no] - 5-
thiazolecarboxanide 400 " C cC, ~

I\Ebﬁr;{aﬂdn%eﬂfi t634277 WRhe le are%} W%n'&ﬂﬂog@s method as that of

&i& - di met hyl - 2- oN,~ py azin

th :Blecarboxan1de 401 ' N- (2- Chl or o- 6- net hyl phenyl ) -
3.697 ON S 2-(phenylam no)-5 thiazol ecarboxam de 402
~ C ' N (2-Chl oro-6-nethyl phenyl)- 4.107 ¢ "' "NA

2-[ (3-et hyl phenyl)am no]-5- ~H,c e thiazol ecar boxam de
403 6/j-C ' N (2-Chl oro-6-nethyl phenyl)- 3.98 NN

2-[ (3, 5-di net hyl phenyl )am no] - 5 S-thiazol ecarboxam de
404, Ns o | 'N 2-Chloro-6-nethylphenyl)- 351
2-[(4, 6-di nethyl -2- pyrimdinyl)am no]-5-

t hi azol ecar boxani de 405 KS

"N- (2- Chl or o- 6- net hyl phenyl )- 2.943 H3 N
2-[(6-ethyl-4 -1y N 3C pyrimdinyl)am no] - 5-
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t hi azol ecar boxam de 406 i
' N-(2-Chl oro-6-net hyl phenyl)- 3.763 ~N~ 1 o |

WQ@2(0gB8388 or o- 2- pyxazi nyl ) ami no) - HC
S-t hi azol ecarboxam de C. 407

Am nophenyl )am no)-N- 2.633. "~" N NSA '
(g_[(s ro-6- ﬁethzl )PhenYI) 51 s ro thiazol ecarboxam de

PCT/US2004/008827

X. N Comphiret StrGetmt hy | pheltphpoudd Rane HO 1 NHS ™ 2rmr—r
[Af?gm%?ox%en | )am no -5- thlh{all)zol ecar boxam de - 156 Ret Time
W0 2004/ 085388 PCT/ US2004/ 008827 409 (min)

' 240§ 3 BromFme )am °J"\* g%lﬁ gp’“@mgﬁm)& 3.667

(3-chloro- ylphenylamino)-5-
| e 41 epar t|
? a'npma hyl p nvIO) 2ic enyl ﬁhlﬁmleQarboxamlde

t hitBr20 ecar[)aj:am de thylF %@%{r{nngt _ @Zp]ﬁ-ﬁz 3.297

H3C 3.
-2-thipzolyl] "c ci dP et hyl ester

10_Co mmd 410A vva prepare@1%@%ﬁr%§ﬁ@das met hod |
agdthat except Usi'Ng(26 l%é.%é,’pyﬂ oy
24 Am njo- Nda hﬁ%hen .‘ﬁl)af r‘?ﬁaéngg &wb de

Cpnpound 4108 vva§ %¥uazolecar amlde
t + f 31 '-_\n

414 'N-(2,6-Dimethylphenyl)-2-[(4- |3.992

d i ) b methyl-2-pyridinyl)amino]-5-

thiazolecarboxamide

415 " 'N-(2,6-Dimethylphenyl)-2- [(4- (3.54

&N /2}\,(" @ ethyl- 2—pyr1d1ny1)am1no] 5-
O

thiazolecarboxamide

416 P e 'N-(2,6-Dimethylphenyl)-2- 3.543
H,c/(NiN /47}\(\1@ [(4,6-d1methy1-2-
YN

pyridinyl)amino]-5-
thiazolecarboxamide

'2-[(6-Amino-2- 2.807

417
H N/O\ /ﬁ_)\‘( @ pyridinyl)amino]-N-(2,6-
dimethylphenyl)-5-
thiazolecarboxamide

thiazolecarboxamide

418 . H 'N-(2,6-Dimethylphenyl)-2-[(6- |3.847
" V@Nj}\\(“\b ethyl-2-pyridinyl)amino]-5-
e

419 = Hy 'N~(2,6-Dimethylphenyl)-2-[(6- |4.057
%A/@N/z}\‘(“b propyl-2-pyridinyl)amino]-5-

thiazolecarboxamide

420 '2-[(2-Amino-3- 2.337
@ /z—)\( \b pyridinyl)amino]-N-(2,6-
dimethylphenyl)-5-

thiazolecarboxamide

421 ()\/ '2-[(3-Amino-2- 2.737
3 b pyridinyl)amino]-N-(2,6-

dimethylphenyl)-5-
thiazolecarboxamide
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15 except using conpound 410A. C. Title Conpound The
title conpound was prepared by an anal ogous nethod as

W bat/0gf388 319B, except using conpound 410B andPGRUE10n€008827
HPLC Ret Time 20 3.69m n. Exanples 411 to 427 -157

FaYaYoYoXolv. General—Procedure
r

WD o%7 U8'53'8'8N-!,I"bll HS2664+64
Cczrlr%% hds “ﬁi/jzo 427 wer e k: ggﬁ“@&n gﬂnﬁmlo@o 2.71
thod| as tatpf } Byml.dawmma\r-(z 6-
CT/ USR004/ 008827° dnmeﬂﬁﬂph:@ﬁylbﬁ Compound
e H3LC NO. Ret T e 41 218 80b o2 NTiide

N2, b yI phenyl)-2Z2-—3%
rrethyl ph no)-H - d tti\g% g]%lalré%gaﬁ‘wuﬁ[m‘ 2.727
\- (2, p- Di et h %-z-(‘ 0

yridi hyl ani no) - 5- t hi a‘wré‘é%%laaﬂamlae] 5413c QNN/

‘N (P 6 D| net hyl phenyl| ) - 2 thigzolgcaddxmide

12— . gR3

md3y | | 2- oS in 1) am}cno - 51'29(6=Chloroyg] OH3C 3.46

- -+

i azol ecar api e nd HGipyrid 3
|t pridananpo oo
met hyI -2- pyrl di nyI ) noj -5 thfgzo?gp(ﬂfg' ﬂgggiam de 41%
" N2 - Drret RryphemH -2
gt fj\ P TR (2,6-Dimethylphenyl)-2-(3- |2.973
N Nl}\WN pyridazinylamino)-5-
e thiazolecarboxamide
426 HG '2-[(3-Aminophenyl)amino]-N- [2.63
mN@“/@\WNb (2,6-dimethylphenyl)-5-
Oc thiazolecarboxamide
427 HG '2-[(3-Bromophenyl)amino]-N- |4.143
Br/O\N /z}\X(N\/@ (2,6-dimethylphenyl)-5-
Oc thiazolecarboxamide
Example 428

Preparation of '2-(2-PVI‘idinVlamino)—N—(2.4.6-trimethvlnhenvl)-5-

5 thiazolecarboxamide

N
% CHg
d{]Wr
a 0
HsC CHg

3. [5-[l(2,4,6-trimethylphenyl)amino] carbonyl]-2-thiazolyl]carbamic acid,
10 1,1-dimethylethyl ester

Compound 428A was prepared by an analogous method as that of 315C,

except using 2,4,6-trimethylaniline.
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NN \5\ N1, ethyl-2-pyridinyl)am no]-5-
t hi azol ecarboxam de 416 Pt H o

wO deog/asB8DI net hyl phenyl )-2- 3.543 Hai N/ N ~PEI/US2004/008827

[(4,6-dinmethyl-2 s 1 . " pyridinyl)am’no]-5-

t hi azol ecarboxam de 417 [J He '2-[(6- Am no-2- 2.807

HNQN' N// 3 ~Nb~; pyridinyl)amno] -N (2 6-
. &th B HhiPOURTh S Bide ~NN

(2, 6-D net hyl phenyl ) -

et ﬁfymml%y} 438 W)agmmp]ar by, an thabuols cactiodek dhat of 315D,
t hyl phenyl )-2-[(6- 4.057 N

6
N-f%“?pt uf@%F%‘BPP& ﬁ#‘genyl )anino -5 CH,C

5 t hi azol ecarboxam de 420 NV | NN '2-[(2-Am no-3- 2.337

10

15

20

NS\ " pyridinyl)amno]-N (2,6 OHc

di@et[‘iﬂ_p]aﬁ_é@yddncﬁ- t hi azol ecarboxami de 421 \ \ NH H3
(3-Am no-2- 2.737 \ " pyridinyl)am no]-N(2,6-
e hifleeanppyng was preppobe byrdmanslogeus MShoQs that of

20 85388, PCT/ US2004/ 008827 422
Qﬁ(@ RHfeRE wingromppound 4288 and 2-aminopyridine. HPLC Ret

PYTid & Gﬁh%ﬂm noj - N-(2 6 di nethyl phenyl) - 5-
t hi azol ecar boxam de

Examples 429 to 443

General Procedure

Compounds 429 to 443 were prepared by an analogous method as that of
319B.

EX. (Compound Structure Compound Name HPLC
NO. Ret
Time
429 2-[( To0:
= Hy '2-[(6-Methyl-2-pyridinyl)amino]- |3.903
) y. o]- |3.
KON Nl}\«"\b\ N-(2,4,6-trimethylphenyl)-5-
Onc ® |thiazolecarboxamide
430 | ™ = Hy '2-[(56-Methyl-2-pyridinyl)amino]- [3.8
WA, /ED\KNb\ N-(2,4,6-trimethylphenyl)-5-
Oug % thiazolecarboxamide
431 _ N '2-[(4-Methyl-2-pyridinyl)aminol- |3.603
\ A ) /EHNb\ N-(2,4,6-trimethylphenyl)-5-
© 8/~ (thiazolecarboxamide
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423 ' N- (2, 6- D net hyl phe?yll)- 2- 56-_ 2. |7]ng no] -5

4- nor phol inyl)-3- " 71 pyri dazi ny - 5-
W(i()MOamsﬂgm:ar b)c;xzanri de 424 ' H ,a '2-[(6-Chl or o- BCBUSH04/008827

Nf S~ " pyridazi nyI )am no] N-(2 6 di net hyl phenyl) - 5-

e
<

dazi nyl & ¢
EI[(g Amynophen)?vlaa ﬁhlamm@rbﬁxalnﬁlde e

t Hyggolec [ 8A(3-Mefhyl-2pyridigyamigol- 13.56
(2, 6 Bﬁ\@ 'Pnﬁq&l gﬁ@a‘b@t"é@'ﬂ?ﬁbﬂﬂhﬁﬂﬂ)@G Q
am noj -

4
(4483d} me Iphenyl .- © Ul-r [w % 0_ arbho %@ﬂﬂpefsél%fi
(3.6 d| methyb %@5 58 okt leszanp ¢
428 Prbparation of piasnlegarharamider (2, 4 ,
64434 nkt H@hen [ Ve 5 5 1'21[@;%?&%@9%8?1)51{&35] 4.203
IE.CH3 \SY, «92;%3(@ %&;@@}}e@rl B azol yl
[\>-[[(246T @gny amider  Conpound
]" c HCI d V@J[(@gMé%h %Bod a; tth or 3.8
4}83{5\AE it e ared by ana .
315C, %ﬁb idiﬁ&m{hﬁﬂbf N@, 4 6160 VO
2004/ 08538 4/ OO %nethylphenyl)
thiazolecarboxamide
436 " '2-[(4-Ethyl-2-pyridinyl)amino]- |3.86
9 ’Uﬁ(b N-(2,4,6-trimethylphenyl)-5-
et thiazolecarboxamide
437 |, y Hy '2-[(6-Ethyl-2-pyridinyl)amino]- |4.127
S NJMN\/@ N-(2,4,6-trimethylphenyl)-5-
O o thiazolecarboxamide
438 Cb iy '2-[(6-Chloro-3-pyridinyl)amino]- |4.017
S N/EMNb\ N-(2,4,6-trimethylphenyl)-5-
T B “ [thiazolecarboxamide
439 y N '2-1(2,6-Dimethyl-4- 2.943
" \N/N . pyrimidinyl)amino]-N-(2,4,6-
T b % [trimethylphenyl)-5-
thiazolecarboxamide
440 fﬁ ho '2-[(4-Methyl-2- 3.723
\NJRN MNﬁ pyrimidinyl)amino]-N-(2,4 6-
W trimethylphenyl)-5-
thiazolecarboxamide
441 = HG '2-(2-Pyrazinylamino)-N-(2,4,6- |3.65
(NJ\(NJMNﬂ trimethylphenyl)-5-
° Chg % |thiazolecarboxamide
442 '2-[(6-Chloro-2-pyrazinyl)amino]- |4.05
C'/(l l_j\( \b\ N-(2,4,6-trimethylphenyl)-5-
thiazolecarboxamide
443 Z/ o, Hy '2-[(3,5-Dimethyl-2- 3.877
\”’/\(N /MNb\ pyrazinyl)amino]-N-(2,4,6-
° % [trimethylphenyl)-5-
thiazolecarboxamide
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B. 2- Am no-N- (2, 6-di net hyl | phepyl ) -
5-t hi azol ecar boxam de Conpound 428B was prepared by an

wa@pakogsss net hod as that of 315D, except usiPQGI/US2004/008827

10

15

20

conmpound 428A. 5 C. Title Conpound The title conpound
was prepared by an anal ogoug, rretgg IEE that of 319B,
except using corrpound 428B pyrl di ne. HPLC

ana|mamﬂﬁ)1ms;ﬂh@1d Bemihel4 EX A '
St r ucture Corrpouxr:d ?\Ilang]LHQfgélrﬁ%.ﬁvug%lﬁﬁ ?re%g?&f&da%m

"2-[(6-Methyl -2-pyridinyl)anmino]- 3.903 N N 1SA N
N-(2 4, 6 trimethyl phenyl)-5 C4, C thiazol ecar boxan de
430 He ' 2-[(5-Methyl A2-pyridinyl)am no]- 3.8 NSA N
N-(2 4, 6- trlmethy henyl )-5 m thi | ecar boxam de 431

' 2-[ (4- Met hyl - 6&(r|d| nyl ) 3. 603 ¢INSA N
I\I-(2,4,6-trinethy|phen )-5=,~ S N N
t hi azol ecar boxam de - \ 2004/ 538
PCT/ US2004/ 008827 N ) cH3 Z

' 2-[(3- Met hyl - 2- pyri di nyl ) ami nes- 3. 56°°N\ S\ "
N-(2, 4, 6-trinethyl phenyl) -

I

a
5

A

To a suspension of NaH (148mg, 6.17mmol) in THF (20mL) was added a
solution of compound 315D (551mg, 2.06mmol) in THF (10mL) and stirred
at RT for 0.5h. A solution of 4,6-dichloro-2-methylpyrimidine (67 1.6mg,
4.12mmol) in THF (10mL) and stirred at RT overnight. The reaction was
quenched with acetic acid and the solvent removed in vacuo. Water and
saturated NaHCO, were added to the residue and extracted with CH,CL,.
The organic layer was removed in vacuo and the crude material purified

by column chromatography to give 444A (494mg).

B. Title Compound
To compound 444A (30mg) was added N ~(2-aminoethyl)-morpholine
(300puL) and the mixture was heated at 80°C for 2h. Water was added to

the reaction and the product was collected by filtration. HPLC Ret. Time
2.35Tmin.
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CH,

t hi azol ecar boxam de

"2-[(5-Bronp-2 pyridinyl)amno]-

433 B ", , C
4.263 N/ NN

WOR(2/085368 t 1 i rret hyl phenyl )-5 5 t hi azol ecar boxare™eS2084008827

~a, N

Hbl ;

o

NNI\I—(246tr|rrethilsgﬁ
hi azol ecar boxam de
tngyrldlnyl)amno] N-(2, 4, 6- Ctrlrrethylphenyl) 5-

th| azol ecar boxam de 436 "'

"2-[(5-Chl oro- 2- pyr|d| nyl)?:m noj -
13. 3.8 W N

i

4.2 33

2-pyridinyl)am no]- 3.86 N ,
N- %Er&wyﬁ ®henyl)-5 N1/ CH O,0
th| azol ecar boxam de 437I C_ N ]N H,4 \127 YN
i di am nol - 4. _
A b A AR ) t hi azol ecar boxam de

43851,8905h5gg;1[b,y98p n%’?%e BISRAtE
NSALB b3 shbBtithiil

t hi azol ecar boxam

tth)é'

NprrlmdlnyI)amno] N-(2,4,6- 5 CH,

dnhanvl V. 5. t hiaz

ol ecar boxam de

ib¥%2n amafegousanettivd athat of

e 4?3’?’?@{’%‘565%"%’%; ﬁyl-4- 2.943 N

X
NO.

p-'-

Compound Structure

Compound Name

HPLC
Ret Time
(min)

445

'N-(2-Chloro- -6-methylphenyl)-2-
[[2-methyl-6-[[3-(4-
morpholinyl)propyl]lamino]-4-
pyrimidinyl]lamino]-5-
thiazolecarboxamide

2.253

446

G

Wj%é

e
C“’I‘,‘

'N-(2-Chloro-6-methylpheny1)-2—[[2-
methyl-6-[methyl[3- -(methyl-
amino)propyl]amino]-4-pyrimi-
dinyllamino]-5-thiazole-
carboxamide

2.493

447

—<:ij

<

'N-(2-Chloro- -6-methylphenyl)-2-
[[2-methyl-6-[[2- -(tetrahydro-2-oxo-
1H-imidazol-1-yl)ethyl]-amino]-4-
pyri-midinyllamino]-5-thiazole-
carboxamide

2.71

448

& -

N ___</Sl N]é

{&Cﬁﬁ*
cH,

'N-(2-Chloro- -6-methylphenyl)-2-
[[2-methyl-6-[(2-1H-imidazol-4-
ylethyl)amino]-4-
pyrimidinyllamino]-5-
thiazolecarboxamide

2.303

449

'N-(2-Chloro- 6-methylphenyl) 2-
[[2-methyl-6- ~(4-morpholinyl)-4-
pyrimidinyl]amino]-5-
thiazolecarboxamide

3.337

450

20

_/(‘J OHJ
HC

CH,

'N-(2-Chloro- -6-methylphenyl)-2-
[[6-[[[(2R)-1-ethyl-2-
pyrrolidinyllmethyllamino]-2-
methyl-4-pyrimidinyllamino]-5-

thiazolecarboxamide

2.703
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440 C 51 ~~ _
pyrim di nyl)am no] -
W(b kooapgd3ex ar boxam de

' 2- (4- Met hyl
441

-2- 3.723 Nrs\ N
N-(2,4,6 ¢ trimethyl phenyl)-5..
~% H6C

' 2-(2- Pyrazinyl am no) N-(2 4, 6- 3 65 NNS~

PCT/US2004/008827

trng'ftI

pyrazi nym)-a
hyll phe
| -12- 38
trfi met
2004/ 0

yIpheny!

*b# b lcrkar4
1y ) SQL

pyr azi nyI )
Nyl phenYI -5- thiaz
35388 PCT/ US2004/ 00

tr

EoAe
6-[[I¢
rrrolidiaylPmatieyl] mlg}]lg?%-
¢ty b HRliny [} 82 iM6)-5-
Zzol%‘ﬁ%{g nftdd Prep;a[)at/

SHE R w—y

S)-1-ethyl-23, 5- Di net hy

2.717

on

of&bﬁz
mrpho
t hi azo
5|CH3

Qr o t \ﬁrllralphe
no]

I—BCA‘N N-/

_z%éx

Qﬁﬂ %qﬁaﬁh?nﬂ? -1
=2 metdyl4-N C /
yrlmldmyl]amlno]-N-(Z chloro-
6-methylphenyl)-5-
thiazolecarboxamide

2.81

453

N.
iy

N
N\ 7 o

'N-(2-Chloro-6-methylphenyl)-2-
[[6-[(2-hydroxyethyl)amino]-2-
methyl-4-pyrimidinyl]amino]-5-
thiazolecarboxamide

2.677

454

NesrRgee

'N-(2-Chloro-6-methylphenyl)-2-
[[6-[4-(hydroxymethy1)—1-
piperidinyl]-2-methyl-4-
pyrimidinyl]lamino]-5-
thiazolecarboxamide

3.05

455

'N—(2-Chloro-6-methylpheny1)—2—
[[6-[4-(2-hydroxyethyl)-1-
piperazinyl]-2-methyl-4-
pyrimidinyl]lamino]-5-
thiazolecarboxamide

2.717

456

'1-[6-[[5-[[(2-Chloro-6-
methylphenyl)amino]carbonyl]-
2-thiazolyllamino]-2-methyl-4-
pyrimidinyl]-4-
piperidinecarboxamide

2.863

457

'N-(2-Chloro-6-methylphenyl)-2-
[[2-methyl-6-[(3S)-3-methyl-1-
piperazinyl]-4-
pyrimidinyl]lamino]-5-
thiazolecarboxamide

2.823

458

'2-[[6-[3-(Acetylamino)-1-
pyrrolidinyl]-2-methyl-4-
pyrimidinyl]amino]-N-(2-chloro-
6-methylphenyl)-5-
thiazolecarboxamide

2.78

459

'N-(2-Chloro-6-methylphenyl)-2-
[[6-[[2-(1-methyl-2-
pyrrolidinyl)ethyl]lamino]-2-
methyl-4-pyrimidinyl]amino]-5-
thiazolecarboxamide

2.383
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Cl ~N~ N-~ CH3 H3C 10 To a suspension of NaH

(148ny, 6.17mmol) in THE (20nl) was added a solution
wo@Roogosgsssind 315D (551ng, 2. 06nmol) in THE (| Gxdih/usaed4/008827

stirred at RT for 0.5h. A solution of

42 rghioro=2= IICLI ||~;y||.""l re {6716y 412/l

in §§| (10n1_) ,rr d N-(&Ehlora-himgrthylphenyl)-2-13.027
rdact i on t|H2anetliyd- fiﬂ:[l(@-mﬂhyﬂ-lﬂe

sdl vent"™ m)ve dHan v cuo Wt cexti n liugh e 1By 1§ autntith Gt £.d

NgHCO3 vvere added to the nggiifiigidthRiddianted with
CH2d 2 The or gani c Iayer 1%201%85%\&%1&1 evacuo and

t f reri pUIIIIt. u.u .
firienn R RSl
444A (BOND) N-(J A [[ «bk-piRe? ne

(300L) | and them,m xture wa trlmﬂdebfléetl'@@bmnm]%h. Wt er
was adfed to the reacti onpyaichifing]redieds-was

coll ected by filtration. ibzdf8tarbbkARid€- 357m n.
-163 WO 20047 085388 PCI/ USZ004/ 008827 Exanptes—445

461 General Procedure 5 Conpounds 445 to 461 were
prepared by an anal ogous nethod as that of 444E by
substituting the appropriate am ne. EX. Conpound
Structure Compound Nanme HPLC NO. Ret Tine (mn) 445 .
, ' N-(2- Chl or o- 6- et hyl phenkikaniple 46253 { o |

[[2- et hy 6[[3(4 N~+ Drphollnyl) ropyl ] am no] - 4-
pyr| m di of N=(2 ingd)-2-466[ [Ridd-

Nmol}lbflghlg) )8{hql'l?am1no|1yi B n}/id}ﬁv%ieumﬁo]?S-ﬁ?i%zolecarboxamide

CF'

~t
(@]

>

10 HsC

Compound 462A was prepared by an analogous method as that of 444A,
except using 4,6-dichloropyrimidine.

15  B. Title Compound
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| ~~ methyl-6-[nethyl [3-(methyl- "~ "-C"_ amno
ypropyl] amino]-4-pyrim- dinyl] anmno]-5-thiazole-
W@ 200b0%388 de 447 ' N-(2- Chl or o- 6- net hyl phenyl ) - PeT/BS2004/008827

[[2-nmethyl -6-[[ 2-(tetrahydro-2-oxo-

; rl'nPPr}]fOE] t@ﬁé% ﬁl g0t la)d:{v J i)lrgg%lggﬁ‘% ap @@a’fgéoﬁsrrrlnethgé as that of
" N44aBakos st %@%Bﬂﬁﬁ%&i@hiéz@ m%ﬂ%é?‘?f é)hnq pound 4444, HPL.C

[ 2- msthyl-6-[ 2-1H i m dazol -
ci RepyFime R.A9Biniani no] - 5- t hi azol ecar boxam de 449
"N-(2-Chl oro-6-net hyl phenyl )-2- 3.337 _1yNJ6
[[2- et hyl - 6- (4-norpholinyl)-4-F~c c,,

5 pyr| m d| nyl ] am no] -5- Hhi azgl egsé 1203%12 703450 O _1Y

[ ""M "N (2-Chloro-6- \al
[[6-[[[(2R)-1-ethyl-2 "3c ' pyrrolidinyl]methyl]am no]
-2- methyl -4-pyrimdinyl] am no] -5-

t hi azol ecar boxam de - 164 WD 2004/ 085388

pCPeusrod Dmasshme 451 N-r | N ch' .’
"N( 2- Chl or o- 6- net hyl phenyl )-2- 2.717 ~N o
[[6-[[[(2S5)-1-ethyl-2 H- 14 CH,

0] -2- methyl-4-pyrimdinyl)
py | Ol b d' ﬁgéﬁ%ﬂ%ﬁ%@s@yaway@d by ar){ analogous method as that of
10 444B by substituting the appropriate amine. “HPLC Ret Time ‘B is the
HPLC retention time under the following conditions: YMC S5 ODS 4.6 x

33 mm Turbo Column, 2 min gradient starting from 100% solvent A (10%
MeOH, 90% H,0, 0.1% TFA ) to 100% solvent B (90% MeOH, 10% H,0,
0.1% TFA) with 1min at 100% solvent B, flow rate 4 mL/min, A = 220 nM.

15
EX. |Compound Structure Compound Name HPLC
NO. Ret Time
(min)
463 ;f\/" U e \ﬁ, 'N-(2-Chloro-6-methylphenyl)- [2.527

Ho ethyllamino]-4-pyrimidinyl]-
amino]-5-thiazolecarboxamide

) %j' 2-[[6-[[2-(dimethyl-amino)-

464 ) AN 'N-(2-Chloro-6-methylphenyl)- [2.797
ooy 2-[[6-[[2-(tetrahydro-2-oxo-1H-

Zp—b imidazol-1-yl)ethyllamino]-4-
pyrimidinyl]amino]-5-
thiazolecarboxamide

465 ne A 'N-(2-Chloro-6-methylphenyl)- [1.137 B
m%» . 2-[[6-[methyl[2-(methylamino)-
i.,@ ethyl]lamino]-4-pyrimidinyl]-

amino]-5-thiazolecarboxamide

466 Nyt 'N-(2-Chloro-6-methylphenyl)- [1.113 B
Q:/ o \EZ o 2-[[6-[[2-(1-methyl-2-
pyrrolidinyl)ethyl]lamino]-4-
pyrimidinyl]lamino]-5-
thiazolecarboxamide
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452 MH N hin'

W@ oB38NYyl | am no] - N- ( 2- chI or o-
t hi azol ecar boxam' de

"2- [[6-[(2S)-2-(Am n ccarb nnyl)-1-
2.81 N Sof pyrrolidinyl]-2-nmethyl-4 CH

6- et hyl phenyP(F/B52004/008827
453 ' N- (2- Chl or o- 6- net

hy Vi Eee m“” o JN-2 Chioro-6-methylphenyl)- 1150 B
! h I am no] - 2N-(2-E eiylpheny
Ergetéhyl( -24- >|c/)yr| m di nyl } c'no% Zrl[6-H2 42 yaeelidioydii de
454 Hg ~rs"N ' N-(2- OaHbho- 6- llaphi@nyHd) py2rim3diHyl]-0
[ []6-1 4- (hydr oxymet hyl)5 L H cﬁhgfw&tmdzbtﬁaﬁ%@ﬂhld‘é
pya68i|di nyl] -o- thragp 51%%2 hylphenyl)- [1.237 B
NIN-(3- Chl or d- 6- | phenyl )5 ﬁ6 % 1-ethyl-Z-pyrrolidinyl-
[[|6-[ 4- (2- hydr oxyet -1- CF
pi|per gzi nyl | - 2- net hyf*4- pyr )H?thﬂyﬁ ine]-Aogyrimi-
t i azql ecar boxani de 456 0' Ndlmy]glan{lpﬁl-ﬁftbiaﬁéor 0- 6-
21863 | of nethyl phenyl)anino oaabmrmide HZN e
2{4694dzol yl ] no] 2-met hyl - Chmre'm)ﬂdthi‘/lphenyl)- 1.160 B
pifperildi necarbo fg 457 H é o dllny]l
CIN (24 Chhl |or8 6- gg; h hfﬂy: ) met agnlofng?él -pyrimi-
- gt
|[O|[ gemizi xyl ) - [4( pyri mi di n§| ] d&ml&@qmn@l -5-thiazole-
t hiaz¢ol ecar boxam de carboxamide
470 A '2-[[6-[[2-(Acetylamino)- 2.457 B
Dl G ethyl]amino]-4-pyrimi-

S dinyl]amino]-N-(2-chloro-6-
methylphenyl)-5-thiazole-
carboxamide

471 \:/M\/”\@/“\,S/z 'N-(2-Chloro-6-methylphenyl)- [2.897
o 2-[[6-[[2-(1H-1,2,3-triazol-1-

“S [yDethyllaming)-4.
pyrimidinyl]amino]-5-
thiazolecarboxamide

472 . _</N| | 'N-(2-Chloro-6-methylphenyl)- |3.437
N {=<N Sjj("':é 2-[[6-(4-morpholinyl)-4-
\—7 Suc pyrimidinyl]amino]-5-
thiazolecarboxamide
Example 473

Preparation of 'N-(2-Chloro-6-methylphenyl)-2-[ [6-[[2-(4-

morpholinyDethyllamino]-2-pyridinyl] aminol-5-thiazolecarboxamide

N

N /2 Cl
\\\ N— N_<S]wv/N
N\ 7 o
HsC
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458 H60 - ~' " 2-[[6-[3- (Acetyl amno)-1- 2.78 N S 16
pyrrolidinyl]-2-nethyl-

WE000B38NYl ] am no]j - N-(2 chioro- 6-met hyl phenyPQF/B52004/008827
t hi azol ecar boxam de 459
" Na( 2- Chl or 0- 6- et hyl phenyl )-2- 2.383 ,C~ NS oi %
[[6-[[2-(1-nmethyl-2 ~ , pyrrolidinyl)ethyl]amno]-2-
nmet hyl - 4-pyrim dinyl] am no] -5- tkjiazol ecarboxani de
-165 WD 2004/ 085388 PCT/ US2004/ 008827 460 -(% ) N
'I\I-(2-Ch|oro-6-rrethy|pheny|) 2- : 7NS1
[[2-methyl -6-[[(5-nmethyl- i nyl) met hyl ]
am no]j - 4- pyrl m di nyl ] am i azol ecar boxam de
461 N Aj ~- 'N-(2-Chl orog ‘%@ ylheny;l,) 2- 2.78
[[ 2- met hyl - 6[[2(1H—1 N
trlazoI-I-yI)ethyI]amno] - Fim
t hi azol ecar boxam de Exanpl e 46 Pr l@
of N- (2- Chl or o- 6- et hyl phenyl ) - 24(¢6-112- (4 5

hol i nyl ).et hyl | am no] - 4-pyri m di nyl | am no] - 5-t hi azo
Pﬁ&%&%ﬁl%}@n of Nl <R+§3lg a9 mgol) irNDMF @350mL) cooled to 0°C

was added compound 319A (31g, 93.5mmol). The mixture was stirred for
5 45min at 0°C then Bu,NI (6.9g, 18.7mmol) was added followed by addition

of 4-methoxy benzylchloride (18g, 115mmol). The reaction was allowed to
warm to RT. After stirring overnight at RT the reaction was quenched
slowly with acetic acid then the solvent removed in vacuo. To the residue
was added water and neutralized with saturated aqueous NaHCO,. The

10  mixture was extracted 3 times with EtOAc and the combined organic
layers washed with water then washed with saturated NaCl solution. The
EtOAc layer was concentrated in vacuo and the residue purified by

column chromatography to give 473A (35g).

15 B

' N
Br \ / ) o

HsC

To compound 473A (0.5g, 1.1mmol) dissolved in THF (50mL) was slowly
added NaH (0.13g, 5.5mmol) followed by 2-bromo-6-aminopyridine (0.7 ég
20  4.4mmol). The reaction was heated to reflux for 2h then cooled to RT and
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H3C AN N(/ I' A \SN C NC/ 10 H3C Conpound
462A was prepared by an anal ogous nethod as that of

W@ 2obA/8538Kcept usi ng 4, 6-di chl oropyri m di ne. 1BCBUS2004/008827

10

15

20

25

Titl e Conpound -166 WD 2004/ 085388 PCT/ US2004/ 008827

Th j n_anal ggous net hod
s R 8 13 A5 b e water
of andieaund wiidaldddPhad sBeted ai RT. 2TRE3BIiA- 53%3
463 to 472 Ceneral Procedure Conpound%migfrtégl W
wet@dlestedby édtrayioannnd stashed svivhthaigramd B0 tf givbU73B
44@5@)% substituting the appropriate am ne. "HPLC Ret

Ti " is the HPLC retention tine under the

followi ng conditions: YMC S5 ODS 4.6 x 33 mm Turbo
Colum, 2 mn gradient starting from 100% sol vent A
(10% MeOH, 90% H2 0, 0.1% TFA) to 100% sol vent B (90%
MeOH, 10% H2O, 0.1% TFA) with 1min at 100% sol vent B,

flowrate 4 nL/mn, 2 = 220 n 15 EX pon‘pound
Structure | Conmpound Nanme H . Ret
463" "Y~, ' N (2-Chl oro- At hyPph

]

H3C

Ime (mn)
2-[[6-[[2- (di met hyl Bimiiq0)# ~ eth '
-4-pyrimdinyl]-

To compound 473B (0.48g) dissolved in TFA (5mL) was added anisole
(2mL) followed by triflic acid (1mL). The reaction was stirred at RT for Sh
then was slowly added to a rapidly stirred mixture of ice, saturated
NaHCO,, Et,0 and CH,Cl,. The mixture was stirred cold for 1h then the
solid precipitate was collected by filtration and washed with water
followed by Et,0/CH,Cl, mixture to give 473C (0.344g). HPLC Ret. Time
3.85min.

D. Title Compound

The title compound was prepared by an analogous method as that of
444B, except using compound 473C in place of compound 444A. HPLC
Ret. Time 2.80min.

Examples 474 to 480

General Procedure
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am no] -5-thi azol ecarboxam de 464 x ti"
"N-(2-Chl oro-6-net hyl phenyl )- 2.797 CcYNf/

wWQ@2(op@s3pR2- (t et r ahydr o- 2- oxo-1H H, PCT/US2004/008827
i m dazol - 1- yI)ethyI]am' no] 4- pyrimdinyl] amno] -5

t h@%&éﬁﬁg& +14 ]F.TBE ?ﬁ?{ FHE rﬁfle?ar(id by-aneanalogous method as that of
2- avau wbhuétﬁan{ﬂ@tﬁwbﬁﬁ}d;ﬁi%tg]eilﬁﬂé.

am no] - 4- pyri m di nyl ]
-5-thi azol ecar boxan de 466

N2 H&'U'C &gltmfh\llnhnmll\- 1.113 B

o Hpojin lﬂzﬂsux@_ . - [Qogpound Name _ HPLQ
p)]r\’ﬁl i dinyl)ethyl]am no]r4 pyrimidinyl] anmino] -5{RetTime
t i L ecar boxami de - 167 WO 2004/ 085388 (min)

Z0 eﬁ 468 (Y~
! -pyridinyli-
2t (ethy By 99 5- dhegarbargmide
-ﬁﬁri”ﬁl di nyl ol -|N{RiCGhiore6-matlydphengld- 86557

e i L 'ngg”ﬁ%?"m@:hg By

"N (24{Chl or 9=6- fh | N$+16-[thefloylBB(Rethyl-

2 [fe- [ (A:\ﬂ/a?e);) | di ny¥-"H a8ty )prapiNQnifs)yr i m -
dl nyl ] am no] - 5't hi azol g, #5-548 azole-
"R-[[6-[[2-(Acetyl am no) - cdrboxamide

476 _</ C‘ anrel 'N-(2-Chloro-6-methylphenyl)— 2.827
O @ 2-[[6-[(35)-3-methyl-1-
piperazinyl]-2-pyridinyl]-
amino]-5-thiazolecarboxamide

477 _<Nj\;( ‘N-(2-Chloro-6-methylphenyl)- |2.83
\JM@ j@ 2-[[6-[(3-1H-imidazol-1-

ylpropyl)amino]-2-pyridinyl]-

amino]-5-thiazolecarboxamide

478 0 % |'N-(2-Chloro-6-methylphenyl)- |3.077
o jYIj

2-[[6-[(2-hydroxyethyl)amino]-
2-pyridinyllamino]-5-
thiazolecarboxamide

479 . _«jﬁ( T 'N-(2-Chloro-6-methylphenyl)- [2.903

2-[[6-[(2-1H-imidazol-1-
ylethyl)amino]-2-pyridinyl]-
amino]-5-thiazolecarboxamide

480 _</NJ\”/ ' |'N-(2-Chloro-6-methylphenyl)- [3.727
N. .
NS ]é

2-[[6-(4-morpholinyl)-2-
pyridinyl]amino]-5-
thiazolecarboxamide

5 Example 481
Preparation of 'N ~(2-Chloro-6-methylphenyl)-2-[[6-[[2-(4.-

morpholinyl)ethyllamino] -2-pyrazinvl] amino]-5-thiazolecarboxamide
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"v" 51 ethyl] amno] -4-pyrim % dinyl] am no]
-N-(2-chl oro-6- nethyl phenyl)-5-thiazol e- carboxam de

W@ ZM4035383\- ( 2- Chl or o- 6- net hyl phenyl ) - -2.897 PCT/US2004/008827
2-[[6-[[2-(1H 1, 2,3-triazol-1- yl)ethyl]am no] -4
pyrimdinyl] am noph_-5- thiazol ecarboxam de 472 N-~ ~
"N-(2-Chl oro-6-nethyl\phenyl )- 3.437 oN S "

2-[[6-(4-norphol i nyly-4- ~--/ N HN ol
pyr i i di Yl | ami no] 5.t hi azol “eﬁkm]\E;nde Exanpl e

473 Preparation of 'N- 0- 6-%1e
112 (4 rmrphollnyl)eth))ﬁI m/ o] -2-fyri
-5-thi azol ecarboxanide 5 o~
O H3C )6 -168 WO 2004/085388 PCT/ USZOC?4/ 008827 A O
NBr--<< I G SN~ OI / H3C To a suspension of
Naﬂ (2.83g,118mmol ) in DMF (350nL) cooled to OC

o

N

0
N HsC

Compound 481A was prepared by an analogous method as that of 473B,

except using compound 2-chloro-6-aminopyrazine in place of compound 2-

bromo-6-aminopyridine.

10 B. (alternate synthesis for compound 406)

N
74 Cl
N:gN_<S]wrN
Cl—<\—N/ OH ]

15  Compound 406 was prepared by an analogous method as that of 473C

b

except using compound 481A in place of compound 473B.

C. Title Compound
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was added compound 319A (31g, 93.5mmol ). The m xture
was stirred for 5 45mn at OC then Bu4N (6. 9g,

wanodessBy was added fol |l owed by addition of 4PEEURINY008827

10

15

benzyl chl ori de (189, 115mmol ). The reaction was

h
R Pom iRl fan bretireding g selfkoRsgnpthisbagthat of

t heagBhex &QtURRhe %Sﬂg)a%ﬁd'zgp B Pfrce b chlihouESH zgzgﬁgé MP1.C Ret.

added water and Reutraliz satura

Naz208. 2.69enih0 mi xt ure was extracted 3 tlrres W|th

Et OAc and the conbi ned organic |ayers washed with

wat er then washed with saturated NaC solution. The

Et OAc | ayer was concentrated in vacuo and the residue

purified by colum chromat ography to give 473A (35Q).

1I5BO0O NN!I' 1T A N SN | Br OHC To conpound

473A (0.5g, 1.1mmol) dissolved in THE (50nL) was

slowy added NaH (0.13g, 5.5mvol) followed by

2- brono- 6-am nopyridine (0.76g, 20 4.4mmol). The

reacti on was heated to Examples432 th486en cool ed to RT

and -169 WD 2004/085388 PCT/ US2004/ 008827 quenched

with acetic acid. The solvent was renoved in vacuo

then water and hexane was added and stirred at RT.

Thgemerall PRotedrileat € was col lected by filtration and

washed with water and Et20 to give 473B (0.48g) 5 CN
(/I d N \SNBr ~/ Oi

Compounds 482 to 486 were prepared by an analogous method as that of
481C by substituting the appropriate amine.

EX. |Compound Structure Compound Name HPLC
NO. Ret Time
(min)

482 | {) <7, § |N«(2-Chloro-6-methylphenyl)-|2.783
UH&{ lw )gj 9-[[6-[[3-(4-morpholinyl)-

N b propyl]lamino]-2-pyrazinyl]-
amino]-5-thiazolecarboxamide
483 N — 'N-(2-Chloro-6-methylphenyl)-|3.57

jj( :é 2-[[6-(4-morpholinyl)-2-
A _<_/ pyrazinyl]amino]-5-thiazole-
carboxamide
484 Hab ) §._</: . ™ |N-(2-Chloro-6-methylphenyl)-[2.743

2-[[6-[(3S)-3-methyl-1-
piperazinyl]-2-pyrazinyl]-
amino]-5-thiazolecarboxamide

485 —«Nj\r(“ jé ‘N-(2-Chloro-6-methylphenyl)-(3.327
N 5

Ho. 2-[[6-(3-hydroxy-1-
pyrrolidinyl)-2-pyrazinyl]-
amino]-5-thiazolecarboxamide
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H3C 10 To conpound 473B (0.48g) dissolved in TFA (5nl)
was added anisole (2nlL) followed by triflic acid

W@ 2vitpss3fhe reaction was stirred at RT for 3h PCTEs200a6808827

10

15

slowy added to a rapidly stlrred mxture of ice,

Sa |||\, +||ra A
stfirrPe coI h ,gh n 1Ne@§5f:8 thﬁné’l 68
cql | ec | ITr a it [[fed Feimi Etzlt?l*\la‘lléQ 15
fqgllo 20/ i iyuraei iyd] agnine]-4573C (0. 344Q) .
HRLC et T| nme 3.85m n Dhiddclé@rconpaudyl The tifle
conpound was prepared by an anal ogous nethod as tiat

of 20 444B, except using conmpound 473C in place of
conmpound 444A. HPLC Ret. Tinme 2.80m n. Exanples 474

to 480 25 General Procedur Exaiifle 72004/ 085388

PCT/ US2004/ 008827 Conpounds 474 to 480 were prepared
by an Enepagdien oftNa(iCidortohbim ethyl iR pe-[[6- (3-hvdroxv.1_
substituting .the propr| ate am ne. EX. Conpound

St ruct ur PYERRHE DN Y-RyE daplyll aymin k- thiiagel ecarbaxandifie
"1 "N-(2-Chloro-6-nethyl phenyl) 2.867 4. )y 1e
2-[[6- [[3 (4-norpholinyl)- HsC propyl]

am noj - yr|d| nyl] am no] -5-ihjazol ecarboxanm de 475
" (% ' " N-(2- Chl or o- 6- mewhy{ plleny! ) - ®. 067
2-[[6- [methyl[3 (methyl..=s a

pyridinyl] amno] -5-thi zolve car

opYy am noj - 2
xa 476 N,
Chiral ' N-(2-Chloro-6- ety phenyl )O 2
N
HO/Q

Compound 487A was prepared by an analogous method as that of 473B,
except using compound 3-chloro-5-aminopyridazine in place of compound

2-bromo-6-aminopyridine.

B
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JJ s 1( I 2- [[6-[(3S)-3-nethyl-I piperazinyl]
-2-pyridinyl]- am no] -5-thiazol ecarboxam de 477 " N
W@ 2004/085388\- ( 2- Chl or 0- 6- net hyl phenyl )- 2.83 | PCT/US2004/008827
2-[[6-[(3-1Him dazol -1 HaC yl propyl ) ani no]
-2-pyridiny|] - am no] - 5-t hi azpl ecar boxani de 478 N ci
' N-(2- Chl oro- 6- et hyl phenyjf)=¢ 37077 HO~cidN-

2-[[6-[ (2-hydroxyet hyl ) ami/no] %-M\i ag_2-IPYri di nY1]
an1no] -5- thiazol ecar jox F]de 479 '
"N-(2-Chl oro-6-nethylp y )- 2. W3 Qg 5
-[[6-[(2-1Himi dazol & H;C
| et hyl ) am no] - 2- pledlnYl]

m noj] - 5-t hi azol ecar boxam de 480 N

"N- (2- Chl or o- 6- et hyl phenyl )- 3.727 onN''
2-[[6-(4- nnrphollnyl) 2- 0 Hc pyridinyl] an1no] - 5-
Pr epar at |

PC%%S %ﬁl e 7h aﬁgﬁ?ﬁagﬁgﬁly%fg&?lpsow mqt od as that of 473C,
5 Mot usirly @it ATUBYA 2 PMLaTE IYLLATLA Ol dh

2
y
a

t hi azol ecarboxam de - 171
PCT/ US2004/ 008827 OO0 NNN I C NS N N\ NH3C
A. N

C. Title Compound
The title compound was prepared by an analogous method as that of
10 444B, except using compound 487B in place of compound 444A, and 3-

hydroxypyrrolidine in place of N-(2-aminoethyl)-morpholine. HPLC Ret.
Time 2.493min.

15 Example 488

Preparation of 'N ~(2-Chloro-6-methylphenyl)-2-[[6-( 1H-imidazol-1-yl)-3-

ridazinyllaminol-5-thiazolecarboxamide

N
4 Cl
shepe
\ AN
y N OH3C
v

20  Compound 488 was prepared by an analogous method as that of 487C,

except using imidazole in place of 3-hydroxypyrrolidine. HPLC Ret. Time
2.61min.
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N~ 1 Ca --~~N=I SNC Ol / NHC 5 Conpound
481A was prepared by an anal ogous nethod as that of

WA IBB08538Kcept usi ng conpound 2-chl or o- 6- ani NOPYT/HE100€008827

10

15

20

in place of conpound 2- brono-6-am nopyridine. 10 B.
(alternate synthesis for (a ernafe nt hesis for
conpound 406)406) N N ~/ | 1< Cl---~~ 0 N

a ] E 4514
pl ace of comoourmézﬁ&&l]aﬁnnli]-BLtthEHIE@éi%xaM&e
2004/ 085388 PCT/ US2004/ 0088 he title conpound was
prepared by an anal ogous nethod as that of 444B,
except using conmpound 406 in pNace of conpound 444A.
HPLC Ret. Tinme 2.69mp. 5 \EX es 482¢to 486 10
Ceneral Procedure Conpoun 4 0 486 re prepared
by an anal ogous net hodNa? hat ™~ of ,
substituting the approptigte amine. 1 Compound
Structure Conmpound Name HPLC NO me (mn) 482
"N-(2-Chl oro-6-net hyl phenyl)- 2.783 o

2-[[6-[[3-(4-norpholinyl)

A.
Compound 489A was prepared by an analogous method as that of 4738,

N
N\ /4

except using compound 2-chloro-3-aminopyrazine in place of compound 2-

bromo-6-aminopyridine.

B
N
ci N—</ | ci
=
NN o
HaC

Compound 489B was prepared by an analogous method as that of 473C,
except using compound 489A in place of compound 473B.
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rol]Jamno]-2 P PY pyrazinyl]- am no]
-5-thi azol ecarboxam de 483 " ~i
WO bbo@/as3B4 or o- 6- net hyl phenyl ) - 3.57 PCT/US2004/008827
2-[[6-(4-norpholinyl)-2- O~ "- S-1y " - v ~\ HC
pyfFazgtnyl 1N -5-thiazol e- carboxam de 484 ~q 1 "
Cl C&?@éldq%?lg&%hl or o- 6- net hyl phenyl )- 2.743 |~
2-Thetl{S&mBo s brepal | e |yl -
Dol B e 88 LI i hlogpuB HhEloddd thiat of
' Ni44B Ok appo wimetdmipphad W8HB th BPate ¢f compound 444A, and using
2#{[?&&3 hydr.oxy-1 "AL c pyrrolidinyl)-2-pyrazinyl]" -
a laming;innlpee of Notawideocthy)ameepheiidé. HBBRESRet. Time
5 P%%%OM 008827 486 N-C/ : AY
' - Chl or 0- 6- et hyl phenyl )- 2.68 N= S N
2-[[6-(1Himdazol-1-yl)-2- N H3C C
pyrazi nyl ]am no] -5- thiazol ecarboxam de Exanple 487
Preparati on of N-(2-Chl oro- 6-net hyl phenyl)-2-[[6-(3-h
droxv 1 pyrrolidinyl)-3-pyridazinyl] am no]
-5-thiazol ecarboxamde 5 N N(/ C \WS NH3C N

10 | Examples 490 to 494

General Procedure

Compounds 490 to 494 were prepared by an analogous method as that of
15  489C by substituting the appropriate amine.

EX. |Compound Structure Compound Name HPIC

NO. Ret
Time
(min)

490 'N-(2-Chloro-6-methylphenyl)- [2.82
-(/: ]Y,jé 2-[[3-(3-hydroxy-1-
8 pyrrolidinyl)-2-

pyrazinyl]lamino]-5-
thiazolecarboxamide

Example 495

20 Preparation of 'N -(2-Chloro—6-metthDhenV1)-2-(cvclohexvlamino)—5-

thiazolecarboxamide
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HO> A . O NNC SN NNOC H3C 10 Conmpound 487A
was prepared by an anal ogous nethod as that of 473B,

We@x@e$538%i Nng conpound 3-chl or o- 5- am nopyr i dazPeBEUSIV04/008827

10

15

pl ace of conpound 2-brono-6-am nopyridine. 15 B -174
WO 2004/ 085388 PCT/ US2004/008827 N C N-</ SN NO
Cl H3C Conmpound 487B was mr ar d by aol anal ogous

nmet hod as that of 473C wsi ng compound 487A
in place of conpound 4 C T| und The title
conmpound was prepared an anal @gou hod as that
of 10 444B, except using corrpoundawf87 in place of

conmpound 444A, and 3- hydroxypyrrolidine in place of
N- (2- am noet hyl ) - nor phol i ne. HPLC Ret. Tine 2.493m n.

15C EpoRha A ' s
"N ( Z%I or 0- 6- e S{Sﬁéﬁ ?Bzan(aflgg? e ehas fhat gf 4448,
3 exsppt Usiigngdnhpaundi8) 9AS! pliaa8 of 85:APBAXA Y444, Nnd using
cycfohexylamlne in place of N-(2- -aminoethyl)-morpholine. HPLC Ret.
Time 8.547min.

Examples 496 to 500

General Procedure

Compounds 496 to 500 were prepared by an analogous method as that of
495 by substituting the appropriate amine.

EX. |[Compound Structure Compound Name HPLC

NO. Ret
Time
(min)

2-(methylamino)-5-
thiazolecarboxamide

496 5 _«NJYN | 'N-(2-Chloro-6-methylphenyl)- |2.357
Hd s ji‘i
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W@ x@e8538%i ng i m dazole in place of

10

15

20

25

\SN~NOI / H3C X N D 20 Conpound 488 was

us net hod as that of 487C,
S S e PCT/US2004/008827

i di [ Imin. -175 WO
3- hydroxypyrrolidine. HPLC Ret. Tine 2.6 _
ZOOZ/ 085%88 PCT/ US2004/ OOSM&I e 489 Preparation

X g 2
of ' N- (2- Chl or o- 6- net hyl phe = (met hyi am no)
pyrazi( nyll am no] -5-thiazol ecarboxam de N ;N NKI(/ N:\I
cl I/Bi'e a@aﬂoN%t@r\% 2-C foro®n@thMiHenyH-2 M6 G offion ethyl)-4-
C I

anal ogous met hgyrasidihellaffindZ8BhiaA1EERbokSiRkL g
compound 2-chl oro-3-am nopyrazine in place of compoun

2- brono-6-am nopyridine. BNC CHN</ SN

N CHy
N—{
H:;COW Sj\“/N
NzN o ol

OH
a0 N

N =N

To the mixture of methyl 4-methoxyacetoacetate (14.6 g, 0.1 moL) and
formami-dine hydrogen chloride salt (16.1 g, 0.2 moL) in 70 mL of dry
MeOH was added a 25% solution of sodium methoxide (70 mL, 0.3 moL) in
MeOH portionwise. A white precipitate was formed immediately. The
reaction mixture was stirred at room temperature for 1.0 hr. Acetic acid
(28.6 mL, 0.5 moL) was added and the reaction mixture was concentrated
in vacuo. Water was added to the residue and the mixture was
supersaturated with NaCl and extracted with EtOAc (x5). Combined
extracts were dried over anhydrous N a,50, and concentrated in vacuo to

give 8.13 g of compound 501A as a yellow solid.



N~~IN/ 15 H3C Conpound 489B was prepared by an
anal ogous nethod as that of 473C, except using

W@ o09posa3ss 489A i n place of conmpound 473B. 20 -RGBUYY004/008827
2004/ 085388 PCT/ US2004/ 008827 C. Title Compound The

L © BB e Do B IR, (oY ARy And HQGh (80 mL) was

ateddtodbditx RRD. 0% Lne 4.0 f .
N (22 am et 1 mor e Ceneu T EBRIR Vi BEF e mesigue was

10PExeesings a40dxivge 49dce-CELEL, Al TIRS pERGUE QIFMRAUBESS 16 7 using
490 to 493% (\i\%gég gﬂaed ,b%/ an anal ogous net hod as
t RgRCEptraig %‘i D BRI WS etragbed wpth BFECL (x3) and
ang - X . uct ur ound Na HPLC NO

5 el oS W I LY NGB Fiantg psbAp . vacuo
2. BHow2d[Hy3fl16sh RMEsB% Y et gl - 20.1RY.r azi.nyl
ani ng? - 51{_th hi azol ecar%égiglﬁnyégﬁéxwaﬁT%YQAXQ%'lgén Sﬂlca’gh gave
Prizgagaefi compduind 501 Brason pabe petidwyloghen | am) - 2- (¢

cl ohexylam no) 5 thiazol ecarboxamde - 177 W)
2004/ 085388 PCT/ US2004/ 008827 N N~CI

10 C

The mixture of compound 501B (3.2 g, 20 mmoL) and NH,OH (50 mL) was

heated to 85.C in a pressure tube for 3.0 hrs. After cooled to room

15  temperature, the reaction mixture was concentrated in vacuo and the
residue was triturated with ether to give 2.81 g of compound 501C as a
pale yellow solid.

20 D

CH,
N
!

N
N N 5
C

Compound 501D was prepared from compound 501C by a method

25  analogous to that used for the preparation of compound 473B.
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C H3C Conmpound 495 was prepared by an anal ogous
nmet hod as that of 444B, except using conpound 319A in
wW@bk@ems38s conpound 444A, and using 5 cycl ohexypP@mismos/onss27
pl ace of N (2-am noethyl)-norpholine. HPLC Ret. Tine
3.547m n. Exanples 496 to 500 10 Ceneral Procedure
Conpounds 496 to 500 were prepared by an anal ogous
negrpgleagofé&%hngf 495 by substituting the appropriate
am ne Compound Structure Conpound Nanme HPLC
NO Ret Time (mn) 496 i N ~
2}@ Chl or o- 6- et hyl phenyl )- 2.357 "3 s
ttEpje Q@mm nd Vo prafarad den apbpeemiddz01D 1§8a Wthod

5 2004/ 8538? %éi) /t%ﬁ8827 Exanpl e 501 Pr %%ar ation
of 2RECE %F]aa el?%‘;?P)iraztlw of corapABRY AFBC.| HHLC
4 RBYHL L 5-t hi azol ecar boxam de N CH3
H3CO N-{SHT{]IJCI éN(?\?Er’o?lé)ﬂnl' 5C AHCOOH 10 NON To
the m xture of nethyl 4-nethoxyacetoacetate (14.6 g,

0.1 noL) and formam -di ne hydrogen chloride salt

(16.1 g, 0.2 noL) in 70 nL of dry
Example 502

Preparation of 'N—(2-Chloro-6-methvlnhenvl)-2—[[6-(hvdroxvmethvl)-4-

10 pyrimidinyllaminol-5-thiazolecarboxamide

N CH,
N—
AN N
NN o ol

To a solution of compound 501 (56 mg, 0.144 mmolL) in dry CH,CI, (3.0
15 mL) cooled at 0.C was added neat BBr, (0.054 mL, 0.574 mmoL). The

mixture was stirred for 1.0 hr at ambient temperature. MeOH was added
slowly with care at 0.C and the resulting mixture was concentrated in
vacuo. Water was added to the residue and pH was adjusted to 7 with
Sat’d NaHCO,. The white precipitate was collected by filtration, rinsed
20  with water/ether and dried under high vacuum to give 52 mg of
Compound 502 as an off-white solid. HPLC Retention time = 2.84 min.
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MeOH was added a 25% sol uti on of sodi um net hoxi de (70
m., 0.3 noL) in 15 MeOH portionwi se. A white

w@e@aigissat e was fornmed i medi ately. The reacP@DOS2004/008827

10

15

20

25

m xture was stirred at roomtenperature for 1.0 hr.
Acetic acid (28.6 nL, O. SWadded and the
reaction m xture was conce n vacuo. \Water was
added to the residue and the mxture was

?UFIQ"é akaisn AN oiRR.-

A . .
I ne et R EL
Na2S04 and cont patinsidesyilamis 2th o e B of
conmpound 501A as a yell ow soli
179 WD 2004/ 085388 PCT/ US2004/ 008827 The ni xture of

conmpound 501A (5.3 g, 37.8 mmL) and POC13 (40 nlL) was
heated to reflux for 2.0 hrs. _( ntrat|0tI:H3|n vacuo

and the residue of
i ce-CH2C12. The p adi usted tB 6 usi ng
concentrated NHAOH™>The m\(t ure was é’&g, d with

CH2Cl12 (x3) and 5 conbi ned extracts were dried over
Na2SO4. Concentration in vacuo followed by flash
omat ography (CH2Cl12-EtOQAc: 9:1) on silica gel gave
5.33 g of conpound 501B as a pale yellowoil. 10 C
H3CO 1l NH2 NON The m xture of conpound 501B (3.2 g,
20 nmoL) and NH4OH (50 nl) was heated to 85.Cin a
pressure tube for 3.0 hrs. Afte¥—cool ed gg, room 15

tenperature, the repetN Q*Iﬂ\IUJNCt‘((r wagy Co centrated in
vacuo and the resi%due has trltégyﬁd ether to
give 2.81 g of corrpoun&'\@f)“ic as a cpal I 1 ow sol i d.
20D0 N CH3 H3CONS N/ NON O

To a suspension of compound 502 (44.2 mg, 0.118 mmoL) in 0.5 mL of dry
CH,Cl, was added thionyl chloride (0.086 mD, 1.18 mmoL). The reaction
mixture was stirred for 5.0 hrs. Concentration in vacuo and the residue

was azeotropic evaporated with CH,CI, to give 56 mg of 508 as an yellow
solid.

B Title Compound

The mixture of compound 503A (20 mg), morpholine (0.014 mL) and
diisopropylethyl amine (0.09 mL) in 0.5 mL of dry dioxane was heated to
85.C for 4.0 hrs. Concentration in vacuo followed by flash
chromatography (CH,Cl1,-MeOH-NH,OH: 95:5:0.5) on silica gel gave 15 mg
of title compound as an off-white solid.

HPLC Retention time = 2.52 min.
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Cl  Conmpound 501D was prepared from conpound 501C by a

met hod 25 anal ogous to that used for the preparation
w@hoogosgsesind 473B. - 180 WO 2004/ 085388 PCT/US2004/008827

PCT/ US2004/ 008827 E Title Conmpound The title conmpound

was prepared from con‘pEuggld %Ollgggy 2 gt hod 5

anal ogous to that used i on of conpound
473C. HPLC Retention time = 3.25 nmin. Exanple 502
Preparation of N-(2-Chloro-6-nethylphenyl)-2-f

f 6Gehendl Pepedldrel an) 4 10 pyrim di nyl | am no]

-5-thi azol ecar boxam de N CH3 HO NN NONOC To a
sol ution of conpound 501 (56 ng, 0.144 mmolL) in dry

C12 3. cool ed at O C was added neat BBr3
5 0 5P Oﬁ‘[‘d éoé‘iﬂ% Vere preParedtfoem SBA byia radefaralogous to

1. fﬁﬁt’l’g? ra OH was adde slowy
vvltgl)lr‘?lﬂczar%&ejl at @taﬁ gﬁpﬁg Cfigogﬁ iﬁ@ cﬂ’iI’)PPHPgS\ﬁg§hese examples
¢ droventhieadtedetue: Vacuo. Water was added to the residue
and pH was adjusted to 7 with Sat'd NaHCO3. The white
precipitate was collected by filtration, rinsed 20
with water/ether and dried under high vacuumto give
52 ng of Compound 502 as an off-white solid. HPLC
Retention time = 2.84 min. - 181 WD 2004/085388
PCT/ US2004/ 008827 Exanpl e 503 Preparation
of "' N-(2- Chl oro- 6- et hyl phenyl) 2 116 (4
nmorpholin,.lmethy ) 4-pvrimdinvll am nol
-5-thi azol ecarboxamide NCH3 ~N N--/\/S N/ 5 QJ NON
o\ d :
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ANCH3 C NN NONO C
conpound 502 (44.2 ng, 0.118 mmol)
WERHTUES3sms added t hi onyl

nmoL) .

Concentration in vacuo and the residue
porated with CH2Cl12 to give 56 ng of 503 as an

The reaction

10 To a suspensi on of

in 0.5 nL of dry
chl oride (0.086 niL, HCT/BS2004/008827

m xture was stirred for 5.0 hrs.
was azeotropic

ev
y §EXow CobipasialiStrudBurk trc}bn@bﬁﬁﬂll‘ﬂ’lﬁnéhe m xture o C
cqgh@ound 503A (20 ng), jmorpholine (0.014 nl) and%’@L
dili sopropyl ethyl amne [(0.09 nL) in 0.5 nL of dr,&‘é
dijoxane was heated to [85.C for 4.0 hrs. Concent r(m?f)on
i uo frof I owed byt .u.. togaph
(A 05! ‘% Chlgrebrmgthtphogsle 2085
off titfle conpound sc. an [\L?n te solid. HPLC
Ret entli on ti me mdimethglamBo)¥ihyARG43E388
PET/ US2004/ 008827 Exarattlﬁ&] -8y rinei byl |eanelph-
Plocedure 5 Conpounds Eﬂﬁak&le@&x%dﬂ%ﬁd@epared flrom
505995 By aroute anal ogy ek s
of eparat i o “\C( The %éﬁ%hl& 55 3rethylnhe %Y(%m:lz&%
hive fhe structupet s- 183 / 085388
PLCT/ U$2004/ 008827 osFpeliay 3 thytteaiaoboetio ynd
Nane HPLC NO. Ret myll-drpyninBainyllaminol-5-
"N (2{Chl or o- 6- net h phigriyiglecadhBg€3mide

506 | oy g 'N-(2-Chloro-6-methylphenyl)- [2.163

. o |2-[16-[[[3-(4-

nrb morpholinyl)propyl]laminolmet
hyl]-4-pyrimidinyl]amino]-5-
thiazolecarboxamide

507 };/\/\N/\dg(“ﬁ 'N-(2-Chloro-6-methylphenyl)- [2.693

g ] 2-[[6'[[[3'(2'0X0'1'

e pyrrolidinyl)propyl]lamino]meth
yll-4-pyrimidinyllamino]-5-
thiazolecarboxamide

508 Q. e 'N-(z-Chloro-gs-methylphenyl)- 2.143
o, ,  [2l6-[2-1H-imidazol-4-
an%j ylethyl)amino]methyl]-él—
pyrimidinyl]amino]-5-
thiazolecarboxamide
509 N/V‘N/YY :j, 'N-(2-Chloro-6-methylphenyl)- |1.103 B
2-[[6-[[(3-1H-imidazol-1-
ylpropyl)amino]methyl]-4-
pyrimidinyl]lamino]-5-
thiazolecarboxamide
510 (] 'N-(2-Chloro-6-methylph
N methylphenyl)- [{1.113 B
= S P X[ 20Y
Hrb pyridinyl)ethyl]amino]methyl]-
4-pyrimidinyllamino]-5-
thiazolecarboxamide
511 $ S 'N-(2-Chloro-6-methylphenyl)- [1.117 B
. |2-[[6-[[[2-(8-
H_,c%} pyridinyl)ethyllaminolmethyl]-
4-pyrimidinyllamino]-5-
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2-[[6-[[[2- (dinmethylam no)ethyl]am no]lm ethyl]
-4-pyrimdinyl] amno] -5- thiazol ecarboxam de 505

WO dbog/R83B8 or o- 6- net hyl phenyl ) - 2.593  2-[[ 6- [ [ PQF/[42004/008827
m)rphol i nyl )ethyl]am nojmeth yl] -4-pyrimdinyl]

a noj =5 thrazot cua:ﬁ@ﬁm f‘:‘ h5@6 d’
N2 1ent-or-o-6_sethyl phEdaEolecarhemmidd 6 [ [[3 (B~ H
3ts phqlf@/y\(m)h?r /) Hrl (el 5-{62-Cliptd-6- F_gm

- 4- pyrli miedi nyl] a niethylpHdnydehReAERP%AHd
"IN-(2-[Cnhl or o- 6- rremb%&hgrtyﬁgzolﬁ] $noj1.C

1[[6-[[[3-(2-0x0-1 m thy]
g- .”01 i di nyl )ffgg?/!‘:\l’:gmkﬁ%g;mcg @é/:;oxaén' ri m di nyl ]
' éj(%Ch or 0-Qzim hyl F@eﬁﬂ@-l[ [2- 2 143 1.193 B
2t [[64[[(2- 1H-i i gha ob %(@tylammbfmh)yﬂm@bﬁﬁbm| ]-4-
p 0}—35

yrimjdinyl] am ned 164 & 9
' (2-Ch|oro-6-mathpy ¥ 6- t@%ﬂ%{ﬂ(ﬂﬁgg
3-1H i m dazol - | yl,d QPM o

dimyti—ammnot=5=
- Chl or o- 6- net hyl phenyl) 1 113 B I

N

N3

Example 514

Preparation of "N-( 2-Chloro-6-methylphenyl)-2-( 2-naphthalenylamino)-5-

5 thiazolecarboxamide

10

N_</:]}rN .
)
TR

g
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2-[[6-[[[2-(2 am no] -5- thiazol ecarboxam de 511
"N-(2-Chl oro-6-nethyl phenyl)- 1.117 B 2-[[6-[[[ 2-(3-

waK2004/0838pyri di nyl ) et hyl ] am no] net hyl ] - 4- pyr i PeTU82004/008827
am' no]-5 - 184 WD 2004/ 085388 PCT/ US2004/ 008827

(S’%f(ljllé’e %ﬁ%ﬁ%@%ﬁ%ﬁfﬁﬁe d%” ,%@Bogr(azq_pcpl; %rggug -me-thod as that
5. BEPE: Sxlerf oty 2l b TR h?‘é%bfem[oﬁ-z-

1. 4BdnBpyAidiret yl ami no) et hyl ] ami no]neth H, !

yl]-4-pyrimdinyl]amno]-N(2-

chl or o- 6- net hyl phenyl ) -5- t hi azol ecar boxam de Exanpl e
5 514 Preparation of 'N(2-Chloro-6-nethyl phenyl) 2 (2

napht hal enyl am no) 5 5 thiazol ecarboxamde N N--~

Cl B. i\ Con%dur{d H3C 10 A0 N pl

The title compound was prepared by an analogous method as that of

473C, except using compound 514A in place of compound 473B. HPLC
Ret. Time 4.11min.
10

Example 515

Preparation of 'N -(2-Chloro-6-methvlphenv1)—2-(2—quinolinvlamino)—5-

thiazolecarboxamide

N
N—</ l Cl
— [ N
/ N 0
HsC

15

>

20
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SN\ ~OIl / H3C -185 WO 2004/ 085388
PCT/ US2004/ 008827 Conpound 514A was prepared from
WA Z®AoksaNn anal ogous nethod as that of 473B, PERUSIN4/008827
usi ng 2-am nonapt haline in place of 2-brono-6-
am Moy ' 0 he title conpound
e PR BFSARTES pliesSd RGN biGn piaelogus aribiod as that
exoLAV3Bs bxdbpt U¥Res chiA i : COHR: 473B.
HPLC Ret. e A A i ﬁ)dlelﬁglﬁgﬁlgpgﬁ%e %%ﬁ‘?@??ﬁgn
of NiRopyttiding. 6- net hyl phenyl ) - 2- ( 2- gui nol i nyl ami no) 5
thi azol ecarboxamide 15 N N-.\ I GO S NNOHC A
O NN Cd SN/ NOHC?20 -186

5
B. Title Compound
The title compound was prepared by an analogous method as that of
473C, except using compound 515A in place of compound 473B. HPLC
Ret. Time 3.94min.
10
Example 516
Preparation of N -(2-Chloro-6-methvlphenvl)-2-(3-isoquinolinvlamino)—S-
thiazolecarboxamide
{ N
N— ]}r cl
— S N
Y 0 :@
15 HeC™
A
\
o]
_</N c
N | '
= jﬁr
W o
HaC

20
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WD 2004/ 085388 PCT/ US2004/ 008827 Conpound 515A was
prepared from 473A by an anal ogous nethod as that of

WA IBBsBEEept usi ng 2-am noqui noline in place BET/US2004/008827
2- brono-6- am nopyridine. 5 B. Title Conpound The

AN B AR 5
oy . ] 0 16
o, 6125, SR Bt )N

i seuhopyridideani no) 5 thiazol ecarboxamide N N-K/ |
& \SN NOI / 15 HC A0 NCG N_. (\W\SS N NO
I / H3C 20 -187 WD 2004/085388 PCT/ US2004/ 008827
5 Conpound 516A was prepared from 473A by an anal ogous
met hod as that of 473B, except using
3'Bn‘il‘ﬂ%%%ki>dlﬁid ne in place of 2-brono-6-
am nopyridine. 5
The title compound was prepared by an analogous method as that of

473C, except using compound 516A in place of compound 473B. HPLC
Ret. Time 3.94min.
10

Example 517

Preparation of "N-( 2-Chloro-6-methylphenyl)-2-(2-quinoxalinylamin 0)-5-

thiazolecarboxamide

et
sin s

15

g

20
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B. Title Conpound The title conpound was prepared by
an anal ogous nethod as that of 473C, except using
W@ o09posa3ss 516A i n pl ace of conmpound 473B. HPLCPCTRES2004/008827
Ti ma 3.94m n. 10 Exanple 517 Preparation of
I noxal i hyl am no) 5
th| azo crgq g%i%ﬁ%m%ﬁb%&éo%i@ﬁy a@-anyfogops megbed as that
1502493BNetept usihg lamisd 8
WO 2004/ glgssss PCT u52004/ gg%%éﬁ%igh ounccf’flszf?ﬂ" a5
pr 8pHrepyiding. 473A by an anal ogous nethod as that of
473B, except using 2-am noqui noxaline in place of
2-brono-6- am nopyridine. 5 B. Title Conpound The
5title conmpound was prepared by an anal ogous net hod as
that of 473C, except using conpound 517A in place of
c oBpDithel CéxZHutdPLC Ret. Tinme 3.927nmi n. 10

The title compound was prepared by an analogous method as that of

473C, except using compound 517A in place of compound 473B. HPLC
Ret. Time 3.927min.

10
Example 518
Preparation of 'N -(2-Chloro-6-methvlphenvl)-4-methvl—2— [[2-methyl-6-(4-
morpholinvl)-4-DvrimidinV1]amino]—5-thiazolecarboxamide
N CHs
N 4 , Cl
— [ N
N (\N /N o
15 CH H3;C
A
N_ CHs
Br—</ | Cl
S N
(o)
HaC
20

Compound 518A was prepared from 144 by an analogous method as that
of 319A.

B
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Exanpl e 518 Preparati on of' N-(2-Chl oro-6-net hyl phenyl)
4 methyl 2 r12 nmeth |-66 (4

woreeoplgdssayl ) - 4- pyrim di nyl | ami nol 5 PCT/US2004/008827
t hi azol ecarboxamide NCH3 N--~1 C SN CNN-~~\ O
N~ 15 CH3 H3C A NCH3 Br--</ | S N6 OH3C 20

10

15

Conpound 518A was prepared from 144 an anal ogous
met hod as that of 319A. B - 189 ¥ 2004/ 085388

PCT/ US2004/ 008827 O N CH3 Br -- c SONI /
H3C Conpound 518B was prepared b anal ogous net hod

as that of 473A, except usN GHgA i n pl ace of 319A
5 B,_< Ir cl
S N

Compound 518B was prepared by an analogous method as that of 473A

?

except using 518A in place of 319A.

C
" \
(o]
CHs
= %
H3C

~ Compound 518C was prepared by an analogous method as that of 4738,
except using 518B in place of 473A, and 4-amino-6-chloro-2-
methylpyrimidine in place of 2-amino-6-bromopyridine.

D
CH,

N
N— l Cl
4(__—_< S N
Cl
/ N 0

\
N—< HsC
CHy
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CO NCH3 N-~1 G C NSN N O/ CH3 H3C 10
Conmpound 518C was prepared by an anal ogous net hod as

wo bat/08f3881 73B, except using 518B in place of BETBBS20041008827
4- am no- 6-chl oro-2- nethyl pyrimdine in place of

2 gwq&wgﬁgp‘&é%%ll‘gﬂ%@a% a?_@%gpg%@xlgggethoa asS tlrll\lat cg! 473C,

P@éé@g%é)ggg@?m %@%y%?3%8D was prepared by an

anal ogous net hod as at except using 518C
in place of 473B. E. Title Conmpound 5 The title
conpound was preOFared by an anal ogous net hod as t hat
of B Z‘gﬂgcm usi ng conpound 518D in pI ace of

444N hol § |
5 N T8 it e Ryv R seaomotened Biusicahaozows meethodapritiat of

of KL BRBPSIbE ERALBLATRISD in place o7 compqund 4444 apd

1 IidorpHelime nhplad@)df)l‘é—t(ﬁ-)dﬂnn@@tw-m 'n@ T’IP‘E@'Ret Time
am no]7 5 t hi azol ecar boxam de i3 I
m1

10 Example 519
Preparation of 'N-( 2-Chloro-6-methylphenyl)-4-methyl-2-[[ 2-methyl-6-[[2-

(4-morpholinyDethyllamino]-4-pyrimidinyl]amin o]-5-thiazolecarboxamide

CHs

0/\ N
N— | cl

Q/N\/\N 4(:<N S%ﬁ N :@

\N‘/< OH3C

15 Compound 519 was prepared by an analogous method as that of 518E,

except using N-(2-aminoethyl)-morpholine in place of morpholine. HPLC
Ret. Time 2.493min.

20

Example 520

Alternative preparation of compound 821
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NNV NQ-~-NS b N~ CH3 OH3C 15 Conmpound 519 was
prepared by an anal ogous nethod as that of 518E,

W@ 2@e08538%i ng N-(2- am noet hyl ) - mor phol i ne i n pP@EDESD4/008827

10

15

20

nor pholine. HPLC Ret. Tine 2.493m n. 20 Exanple 520
Al ternative preparation of co und 321 -191 WO
2004/ 085388 PCT/ US2004/ 00882, SNk H3IC~NO

I /* N--~ CH3 H3C A ND 5 Sl ungy 520A was
prepared from 2-am qpp:mg&“e accofdi ny t he
procedure described I°n Pat ent A@pl i &8

2323595A. 10 BN Cd--T Icgg SNBCHIC I To a

sol ution of conmpound 520A (489 ngy, 4.0 molL) in dry
THE (10 nL) cooled at -78.C was added a 2. 5M sol ution
of n-BuLi (1.68 nL, 4.2 moL) 15 in hexane dropw se
via a syringe while kept the internal tenperature

bel ow -75. C. Upon conpletion of addition, a beige

suspensi on was obtained. The reaction m xture was
stirred for 15 mn at -78.C. A y

CI—</s]

Compound 520A was prepared from 2-aminothiazole according to the

procedure described in UK Patent Application GB 2323595A.
B

N

c—<

s

]\ff (
N
HyC

To a solution of compound 520A (480 mg, 4.0 mmoL) in dry THF (10 mL)
cooled at —78.C was added a 2.5M solution of n-BuLi (1.68 mL, 4.2 mmoL)
in hexane dropwise via a syringe while kept the internal temperature
below —75.C. Upon completion of addition, a beige suspension was
obtained. The reaction mixture was stirred for 15 min at —78.C. A
solution of 2-chloro-6-methyl phenyl isocyanate (0.6 mL, 4.4 mmoL) in 5
mL of dry THF was added and the reaction mixture was stirred for an
additional 2.0 hrs at —)7 8.C. Saturated aq. NH,Cl solution (10 mL) was
added, the mixture was partitioned between EtOAc-water and extracted
with EtOAc (x2). The combined extracts were dried over N 2,50, and
concentration in vacuo to give, after recrystalization from EtOAc-hexane,

0.99 g of title compound as a pale yellow crystalline material.
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solution of 2-chloro-6-nethyl phenyl isocyanate (0.6
m., 4.4 nmmolL) in 5 nL of dry THE was added and the

WO eadN8388 i xture was stirred for an 20 addit i PCEUSD04£0008827

10

15

hrs at -78.C. Saturated agq. NH4Cl solution (10 nL) was
added, the m xture was partitioned between Et OAc-wat er
and extracted wth EtOAc (x2). The conbi ned extracts
were dried over Na2SO4 and concentration in vacuo to
give, after recrystalization from Et OAc- hexane, 0.99
g bf title conmpound as a pale yellow crystalline
material. -192 WD 2004/ 085388 PCT/ US2004/008827 C O
NC SNO HC 5 Conpound 520C vvas\cprepared by a
nmet hod anal ogous to that used for the/ preparation of
conmpound 473A, using 520B i n place 319A. 10 D O- N
N (/1 A SN~ HC~ N-~N~ \¢H3 H3C Conpound

520D was prepared from ‘?Icmgﬂ d 520C by a nethod 15
anal ogous to that used Tor % prNeparcéti on of conpound
473B. 3. Title Conpound -19

e

H3C

Compound 520C was prepared by a method analogous to that used for the

preparation of compound 473A, using 520B in place of 319A.

e AP

N
N /4
— S
NN o
4
HaC
CH, 8

Compound 520D was prepared from compound 520C by a method

analogous to that used for the preparation of compound 473B.

4

3. Title Compound
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WO 2004/ 085388 PCT/ US2004/ 008827 Conpound 321 was

prepared by a nmethod anal ogous to that used for the
w@e@passass on of conpound 473C. 5 Exanpl e 521 PCT/US2004/008827

Preparation of '2-1(2 6-Di nethl-4-pyrimdinyl)amnol N

ph ] | ecar boxam de N~ H3CNOI
oﬁ%&"ﬁ%nﬁ % S oA Py a\nﬁe%%ls\%as}?geaﬁ do shatauged for the
Pr piaedtion dFeodipgosAs@Et hod as that of 520B,

except using phenylisocyanate in place of 2-chloro-6-

met hyl phenyl i socyanate. Bo Ni I SN 20 00 - 194
WD 2004/ 085388 PCT/ US2004/ 008827 Conpound 521B was
prepared by a nethod anal ogous to that used for the
preparation of conmpound 473A, using 521A in place of

5 319A. 5 C 0- Example 521

Preparation of '2-[(2 ,6-Dimethyl-4-pyrimidinyl)amino]-N -phenyl-5-

thiazolecarboxamide

N

- N

ﬁ S N

WA
CHj

10

RtV

15  Compound 521A was prepared by an analogous method as that of 520B,
except using phenylisocyanate in place of 2-chloro-6-

methylphenylisocyanate.

B

o
20 o
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NN-</ I SN HC~NC NCH3 Conmpound 521C was
prepared from conpound 521B by a nethod 10 anal ogous

wo eootlsit3stised for the preparati on of conmpound BETBBS20D/008827
Titl e Conpound 15 The title conpound was prepared by a
met hod anal ogous to that used for the preparation of
conpound 473C. HPLC Ret. Tine 1.3 mn nethod B

?%Bﬁiep?ﬁéﬁzi% r%ffsﬁffﬁ%}%?@ n&%%}e;cfﬁ]gﬁ an g(o?s to that used for the

neptepaphtiodf-cbrr @ao:.tm@r@@ﬁ B in pdz:
2004/ 085388 PCT/ LIJ%?OOM 008827 gI—l3C N1 %) eVé@'&lQ'{%C Ol

H3C/ CH3 AN SYNo 5 H3C Compound 522A was
prepared by an anal ogous nethod as that of 520B,
except using 2-nethyl phenylisocyanate in place of
2-@hl oro-6- net hyl phenyl i socyanate. 10 B ao

Compound 521C was prepared from compound 521B by a method
10  analogous to that used for the preparation of compound 473B.

D Title Compound

15  The title compound was prepared by a method analogous to that used for
the preparation of compound 473C. HPLC Ret. Time 1.3 min method B

Example 522

20 Preparation of '2-[(2,6-Dimethyl-4-pyrimidinyl)methylamino]-N -(2-

methylphenyl)-5-thiazolecarboxamide
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NSNOI H3C 15 Conpound 522B was prepared by a
nmet hod anal ogous to that used for the preparation of

W@ o09posa3es 473A, using 522A in place of 319A CPE/BS2004D08827

10

15

2004/ 085388 PCT/ US2004/008827 O N S N H3C~ ~NNO
CH3 H3C Conpound 522C wasypy epaged from conpound 522B
by a nmethod anal ogous to t wnused for the
preparation of conpound 0- NBBC N N-< SN
H3C ~N O N CH3 %C#Q_g-dzlsﬁmhydrlde % in oil; 40
ng; 1 mol) was added to\a /50l ut| oﬁ of ghpound 522C
(280 ng; 0.61 mmol) |n2m ﬁ roomterrp. After
stirring 30 minutes, iodomethéne (0.2 mM; 3 mml) was
added and the reaction was stirred 4 hr. After the
reaction mxture was partitioned between ethyl

aclt at e (50 M) and water (50 m), the organic |ayer
was 15 washed with water (2 x 50 m) and brine (50
m). Drying (MgSO4) and concentration afforded an oil
t hat was chromat ographed onya 2.5 x 15 cm

CI—</
N

!

Compound 522A was prepared by an analogous method as that of 520B,

except using 2-methylphenylisocyanate in place of 2-chloro-6-
methylphenylisocyanate.

o\
e
m—ij%r |

B

Compound 522B was prepared by a method analogous to that used for the
preparation of compound 478A, using 522A in place of 319A.
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silica gel colum using 50-75% et hyl acet at e/ hexane.
The pure fractions were concentrated and the residue
woR®4/08338% al i zed from et hyl acet at e/ hexane to BET/US104/008827
100 ng of 522D as a light yellow solid. 20 -197 WO
2004/ 085388 PCT/ US2004/ 008827 E Title fLompound The
title conpound was prepared by a nethod anal ogous to
that used for the preparation of coffpoynd 473C. HPLC
Ret. Tinme 1.21 min nmethod B 5 Exa ) 523 Preparation

of ' 2-1(2 6-Di net hyl -4-pyrimdi ny am ol N (2
nmet hyl phenyl ) - 5-t hi azol ecar
for

ﬂs QL epared by a
nmet hod anal ogous torgb -oaratlon of
conmpound 473C, except us conpou d n place of
473B. HPLC Ret. Tine 1.24 n met hoH3‘B 15 Exanpl e 524
Preparation of 'N-(3 5-Di nethoxyphenyl) 2 f(2 6

dinethyl 4 pyrlnldlnyl)anlnol 5-t hi azol ecar boxam de

N- - OOCH H3C~NO 3 N
Compound 522 was prepared from compound 522B by a method

1ON N-<~ 1Y S
N H3C ~-N O N H3C CH3

analogous to that used for the preparation of compound 473B.

HaC N

N— |
\(:< S N
H,;C
oAy

\
N_<CH3 HaC

10  Sodium hydride (60% in oil; 40 mg; 1 mmol) was added to a solution of
compound 522C (280 mg; 0.61 mmol) in 2 ml of DMF at room temp. After
stirring 30 minutes, iodomethane (0.2 ml; 3 mmol) was added and the
reaction was stirred 4 hr. After the reaction mixture was partitioned
between ethyl acetate (50 ml) and water (50 ml), the organic layer was
15  washed with water (2 x 50 ml) and brine (50 ml). Drying (MgSO,) and
concentration afforded an oil that was chromatographed on a 2.5 x 15 cm
silica gel column using 50-75% ethyl acetate/hexane. The pure fractions
were concentrated and the residue was crystalized from ethyl
acetate/hexane to afford 100 mg of 522D as a light yellow solid.

20
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CH3 0 H3C -198 WO 2004/085388 PCT/ US2004/008827 A N

I S ONO1, CH3 CH3 5 Conmpound 524A was prepared by
w@pooatsisggjous net hod as that of 520B, except PBGI/NER004/008827

3, 5-di met hoxyphenyl i socyanate in place of 2-chl oro-6-

mregiRhemdosegyanate. Bao N C---<~ S| NO CH3

OO 10 1, éilglgl gnpound 524B was prepared by a nethod

anal ogous to that used for the preparation of

conpound 473A, using 524A in place of 319A. 15 C -199

\»JB@ ¢4l euBpguRd T ASPOEHred 3627 mdthbdd MnakdgdusTNHMGHed for

HBG NO 3 .
{nd préparation of compound 473C. HPLC Ret. Time 1.21 min method B

Example 523

Preparation of '2-[(2,6-Dimethyl-4-pyrimidinyl)amino]-N -(2-

methylphenyl)-5-thiazolecarboxamide

10
N
N— |
‘(:< s N
Hc—\ N D
/ o]
N‘< HsC
CHj
Compound 523 was prepared by a method analogous to that used for the

preparation of compound 473C, except using compound 522C in place of

473B. HPLC Ret. Time 1.24 min method B

15
Example 524
Preparation of 'N ~(3,5-Dimethoxyphenyl)-2-[(2.6-dimethyl-4-
pyrimidinyl)aminol-5-thiazolecarboxamide
20

N
N%S]\,r'\‘

— °N
H3C —C</<N z \@/ CH3
N
CH,

o}
HsC”
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O CH3 H3CJ Compound 524C was prepared from conpound

524B by a nethod anal ogous to that used for the
w@e@passass on of conpound 473B. 5 D Titl e ConporemUI1ve4/008827

title conpound was prepared by a nethod anal ogous to

that used for 10 the preparation of conpound 473C

except using conpound 524C in place of conpound 473B

HPLC Ret. Tinme 1.28 mn nethod B 15 Exanpl e 525

Preparation of' N-f2 6-Bi s(1-nethyl ethyl)phenvlil 2 f(2

6 dinethyl 4 pyrinidinviN-am nol -5-thi azol ecar boxani de

NHCCH3 N~ SN NIICH3 H3C CH3 20 - 200 WO
2004/ 085388 PCT/ US2004/ 08882%N e CH3 Cl--< SN
Ol ~ H3C CH3 5 Compound 5A pre@dy ed by an
anal ogous nethod as that of 520B; xcept using

2, 2-di i sopropyl phenyl i socyanate i nh place of

2-chl oro-6- nethyl phenyl i socyanatécyg O

5 Compound 524A was prepared by an analogous method as that of 520B,
except using 3,5-dimethoxyphenylisocyanate in place of 2-chloro-6-
methylphenylisocyanate.

B
o\
N
c— |
S N o,
IOy
o\
10 CHj

Compound 524B was prepared by a method analogous to that used for the

preparation of compound 473A, using 524A in place of 319A.
15
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O NIH3C CH3 C--CS NOI ~ H3C 10 CH3 Comnpound
525B was prepared by a nethod anal ogous to that used

WO 2004085388 pr epar ati on of conpound 473A, usi ng BRBEBS1004/008827

10

15

20

pl ace of 319A. 15 C -201 WO 2004/ 085388

PCT/ US2004/ 008827 0 NH3C CH3 S NEBC N ~ O N CH3
H3C CH3 Conpound 525C was prepared jfrom conpound 525B
by a nethod analogous to that usg or the
preparation of compound 473B. 5 D | e Conpound The
title conpound was prepared y a ngt hod anal ogous to
that used for 10 the prmpa</at, on {of conpound 473C,
except using compound Ci npound 473B.
HPLC Ret. Time 1.Hcri( hod B/[Exa 526-H85
Preparation of N- (2- Chiyor{o- 6- et Ryl p )-2-1(2 6

di met hyl -4 ppyrim di nyl t hyl am nol
-5-t hi azol ecar boxani de H3C'N N___(4,c+°Cl

Compound 524C was prepared from compound 524B by a method

analogous to that used for the preparation of compound 473B.

D Title Compound

The title compound was prepared by a method analogous to that used for
the preparation of compound 473C, except using compound 524C in place
of compound 478B HPLC Ret. Time 1.28 min method B

Example 525

Preparation of 'N-[2,6-Bis( l-methvlethvl)phenvl]-2-[(2.6—dimethvl-4—

midinyl)aminol-5-thiazolecarboxamide

N H3C._ _CHs
-1
— S N
mc—Q N |
N
CH H3C -
3
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\WS N HC (X NHC/ ~NO CH3 A mxture of conpound
321 (110 ng; 0.29 mmol ), potassium carbonate 20 (138

worgo4/08338®l ) and i odonet hane (0.06 nl; 1 mmol )PCTIUSHB4/008827

10

15

was stirred 2 hr at roomtenperature. After the
reaction mxture was partitioned - 202 WO 2004/ 085388
PCT/ US2004/ 008827 between ethyl acetate (25 nl) and
water (25 m), the organic |ayer was washed with
water (2 x 25 m) and brine (25 m). Drying (MySO4)
and concentration affordefi~an oHhcy haky,was
chromat ogr aphed on a 26! S—Z i ca gel colum
usi ng 1-4% McOH CH2Cl 2 and®th i i ni
conmpound 526 were collected tg
HPLC Ret. Tine 1.3m n nethod B. /Exafple 527
Preparation of 'N-(2-Chl or o- 63%7et
di nethyl 4 10 CH3
pyri m di nyl ) am nol - N-net hyl - 5-t hi azol ecar boxam de N
N I CH3 C SN H3CNCHIC CH3 Compound 527 was
5 prepapednd 525 Aretasqateparidgpus dalbidls Hf]e%ﬂ 495 thQ{? of 5208,
1%‘E¥reparat| on of conpound 526, except t ?ract
&Pt Pﬁ@g WTOMFhmy]esabyhhaté Hdplafhegjf\B%clﬂ@F@G-
PLC Re Time 1.23 min nethod B 20
Exagn,%}g’gtb%‘%%ﬂﬁogggpaﬁq on of 2-Bromo-N- N (2-chloro-6
nmet hyl phenyl ) (4- nmet hoxvbenzyl)-5-t hi azol ecar boxam de
O

B

N
c1—</ [ HaC_cH,
s N

o
1 H3C
CHy

Compound 525B was prepared by a method analogous to that used for the
preparation of compound 473A, using 525A in place of 319A.

- 201 -



~C Br SNI O- 203 WO 2004/085388

PCT/ US2004/ 008827 To a cooled (0 C) THE sol ution of
wQ@2@hioga3ss 6- met hyl aniline (2.86 nmL, 23.3 mMUoPCT/LSZ04/008827

equi v) was added dropwise a 1.0 Msolution of lithium

bi s(trinmethylsilyl)amde (42.2 , 42.2 mmol, 2.00

equi v) via syringe. The honogenrgous sol uti on was

allowed to stir for 5 mnutes, and.then a 5 THE

sol ution of ethyl 2-bronp-5-thig car boxyl ate (5.00

g, 21.1 mmol, 1.00 equiv, pr in a manner

anal ogous to conpound 319 S L &Hgannul a

The solution was allowed t/0 sty 15/m nutes unti
TLC anal ysi s shomeﬁtgg<F§Kaining Ty material. To
the reaction was the zyl chloride

n\adgd 4-
(7.15 ni, 52.7 mol, 2.'%‘@ Ui V), pi0_t
catal yti c anount of tetrabutsyl anmbni dyp i odi de (1.56 g,
4.22 mol, 0.20 equiv). The honpbgeneolds mi xture was
allowed to stir overnight at anmbient tenperature and
then concentrated in vacuo. The residue was
par PPPPUREP AN Wes Prephyed fom eempandd\e5B byanthethel
or ' ext racts e shed with brine and_dried
ovarlRgonsrip thigt uediior the preprresion ef canpasnd dF3E.

5 solvent, the product was purified by flash

chromat ography (10-20% et hyl acetate in hexanes) to
afford the title compound as a tan solid (47%.

e 529 20 Preparation of N-.
Eﬁ?ﬁ%ﬂ@%pwwh hvl phenyl ) - (4- met hoxybenzy 2-
[ (6-brono-2-pyridinyl)amno] -5-thiazol ecarboxam de
MO ~~NC Br NNS H O Conpound 529 was prepared

| ITHRtiABRGRHHIWAY t, usin 2% nd
6- br ono- 2- arti nopyr | di%gg}g %%eﬁt eaglgg%}%gn?%% 05%19%%5 %eused for
10 53be preparation of compound 473C, except using compound 525C in place

of compound 473B. HPLC Ret. Time 1.6 min method B

Example 526

15 Preparation of 'N. —(2-Chloro-6-methvlr)henvl)—2-[(2,6-dimethvl-4-

midinyl)methylamino]-5-thiazolecarboxamide

H3C N
N—< , Cl
‘(:_—< S N
N HaC
3
CH;

A mixture of compound 321 (110 mg; 0.29 mmol), potassium carbonate

20 (188 mg; 1 mmol) and iodomethane (0.06 ml; 1 mmol) in DMF was stirred

2 hr at room temperature. After the reaction mixture was partitioned
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Preparation of N-(2-Chloro-6-nethyl phenyl)-2-f(6-brono
-204 WD 2004/ 085388 PCT/ US2004/ 008827

wQ2@3n0838%1yl ) am nol -5-thi azol ecar boxam de \ |PEINUP2004/008827

10

15

20

HNC Br NNHO Conmpound 529 (0.500 g, 0.919 mmol,

1. ' ' iy 5 £ t

acr e Y ane PR oRHE At Bales b D). W Rigie Taver was

aniveshed fwikh evedr 03 <1251} Bhi |H1“ﬁ[é3{2§} han eBMn%qu\g%\%g ) and
u 4

acid. The dark red honpbgeneous sol ution was
t oCGenteatiqmpfprdedaan oilhdat qrandned atograpial ohl2y2.5 x 15 cm

POk N he sol ution,i an._icel/ sodi um bi car bonat e
mi %ﬁlﬁ‘?‘%ei ol P, FT‘QI% MeOH/ (L hpnd the fractiash edntaining

se [ | -1 anefr.et her, ther
o anpou 56 ond, AfElod (6 dive MTHFE O B oo RELE Ket. Time
5313588 mesnet Bl Procedure Conpounds 531 to 538 were
prepared to the general procedure described below A
l1-dramvial was charged with 530 and excess am ne and
heated 15 to 90 C overnight. The residue was then
purified by reverse phase LC to_afford the pure
conmpound. For the foll ow ngﬁiﬁ@@;@;égz%l to 555 "HPLC
Ret TipR, .8t i nder the

LR gl A S g=UhagroEmeshyiphenyl)s2-((26-dimeth
¢ A ((10% NgOH,
90% H20, 0. 1% IF7 : 5260 E68R0RaEIC 1 0%
H2O, 0.1% TFA), flowrate 5 nL/mn, X = 220 nM EX
NO. Conpound Conpound Nane HPLC Structure Ret tine
(min) 531 at 'N-(2-Chl oro-N6;<,E., 6 clg_,scCII

N

net hyl phenyl )-2-[[6-[4- S si’/

N H,C
CH,

Compound 527 was prepared by a method analogous to that used for the
preparation of compound 526, except the fractions containing compound

527 were collected to give 60mg of product. HPLC Ret. Time 1.23 min
method B

Example 528

Preparation of 2-Bromo-N-, N -(2-chloro-6-methylphenyl)-

(4-methovaenzvl)-5-thiazolecarboxamide

MeO,

i\ 7
Br/k;\(N
0

- 203 -




(2-furanyl carbonyl)-1- piperazinyl]-2-
pyridinyl ] am no] -5- -205 WD 2004/ 085388

WODDAS3804/ 008827 t hi azol ecar boxam de 532  PCT/US2004/008827
"2-[[6-[[3-(1H 1.41 Benzimdazol-I- ~~"" o

| dpr i Gipysidinyl].am noj - 2- chl or o-6-
re iR EE R Ol Tk SR b i bshy Tantihe b Be oL, 23.5
' No{r2oI . 10 eq fiv) vadadded BydmRbaay }.DzM[Jo%tign of lithium
[4- (1K midazol -1- yI)butyl]am no-2- pyridrny ]
anbiséirimgthylsilphamsde 42 2and (253 h ok, QDT 0RD vEs syringe.
1. E r -~ ~- mefhyl phenylf—Z- 6 0G ~5
[ @ e Hemegenesls splutign pasitafiow Sq;@jl]nls\L ﬁ)rzémmut?; lajnd then a
am =153 t hi arboxam, de ' z - g
5 1”"{295} n%?lﬁt}lﬂoéﬂcéfﬁeéﬁ#fgﬁr?&o %ﬂlﬁz[ogecmbﬁ&ﬁﬁcg% & g1-1 mmol,
er B00ntulip] Pared@ i a B8hner aR¥IdgHul¥%bleoBAMI 3PA) was
t hi azol ecar boxam de
added via cannula. The solution was allowed to stir for 15 minutes until
TLC analysis showed no remaining starting material. To the reaction was
then added 4-methoxybenzyl chloride (7.15 mL, 52.7 mmol, 2.5 equiv),

10 followed by a catalytic amount of tetrabutylammonium iodide (1.56 g, 4.22
mmol, 0.20 equiv). The homogeneous mixture was allowed to stir
overnight at ambient temperature and then concentrated in vacuo. The
residue was partitioned between ethyl acetate and water, and the organic
extracts were washed with brine and dried over N a,50,. After filtration

15  and removal of solvent, the product was purified by flash chromatography

(10-20% ethyl acetate in hexanes) to afford the title compound as a tan

solid (47%).
Example 529
20 Preparation of N-, N—(2-Chloro-6-methvlphenvl)-(4-methovaenzv1)—
2-[(6-bromo-2-pyridinyl)amino]-5-thiazolecarboxamide
MeO,
= l N 3 Cl
/
Br” N NA?\{(ND
H 0

Compound 529 was prepared in an analogous manner to 319B, except
using 528 and 6-bromo-2-aminopyridine as the reactants.
25
Example 530

Preparation of N-(2-Chloro-6-methylphenyl)-2-[(6-bromo-
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536 ' N-(2-Chloro-6- 1.29 nethyl phenyl)-2-[[6-
[[4-(1H$im'dazol-l- yI)phenyI]amno]-Z- pyridi nyl ]

W@ riono$s38%H- t hi azol ecar boxam de 537 ' N-(2- d]lanﬁzommossn

10

15

20

1. 27 nmet hyl phenyl) - 2- [[6 [[6|(1H—|mdazol

yl ) hexyl ] a[)nnoj i (A0

t hi azol ecar boxamd Z

PCT/ US2004/ 008827 538 | or 6 Jc 24 N~N~\ NI N
p

N~ \ N net hyl phenyl) - 2 ( dazol

| propyl)am no]-2- peii
%/hloazol ecar boxam de Exarrpl e r o of
Et hyl - 2- f (6- br onp- 2- pyri di nyl )am noI i azol ecar box

oF 539, .wa
Lf(gg;gr ggtlnld? zesljr\]t d;(ﬁf ggus rrﬂﬁﬁﬂnoe’r t%@%@j fgéfﬁjv%}rhé mlL
etﬁ;ﬂu@obcﬂmaﬁdtdhchél@é@@drﬁ%bf’élﬁ t%ggﬁerattir(? ‘g(th 2 ml

6- br.ono- 2-am nopyridine as the react

5 FALE o@wgdé{sf bndeéﬂﬂuer@nﬁﬁmmmmﬁgc add> g.m'lé’\@élg{e aed
to t eperal procedure descri
ngo%%f%ﬁ%%&ﬂ B sl it et G ermghis ansbiiept aaehed
fy| éag'@ftﬁf}ﬁg&?lg?g t%’l% esbhﬁlﬁ{ AU Sool i X abrgglalgbona e mlxture
or €
A white solid was filtered off and washed sequentially with water, 1:1

hexane/ether, and ether to afford the title compound (41%).

Examples 531-538

General Procedure

Compounds 531 to 538 were prepared to the general procedure described
below. A 1-dram vial was charged with 530 and excess amine and heated
to 90 °C overnight. The residue was then purified by reverse phase HPLC
to afford the pure compound. For the following examples 531 to 555
“HPLC Ret Time” is the HPLC retention time under the following
conditions: YMC ODS-A C18 S7 3.0 x 50 mm, 2 min gradient starting
from 100% solvent A (10% MeOH, 90% H,0, 0.1% TFA ) to 100% solvent B
(90% MeOH, 10% H,0, 0.1% TFA), flow rate 5 mL/min, A = 220 nM.

EX. NO. | Compound Compound Name HPLC
Structure Ret time
(min)
531 Qs o | 'N-(2-Chloro-6- 1.56

o Y 7 NJ@ methylphenyl)-2-[[6-[4-
% ‘ (2-furanylcarbonyl)-1-
= piperazinyl]-2-

pyridinyllamino]-5-
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15 correspondi ng N-(4-nmethoxybenzyl)am de. The

i ntermedi ate bronopyridine was then reacted with
wOoR{308a38n0opr opyl ) -i m dazol e accordi ng to thePCT/US2004/008827

procedure for exanpl es 531 to 538 to afford the

Cprresponmdjny diranrmopyricime: cuu
51379 EB?%‘E%@RJre

nmet hoxybgnzyl group accordi
escri bed for exanpl e 530 fol l[jowed by 20 purification
y reverse| phase preparative HPLC afforded conmpouhds

s Cormpound Na HPLC Structure Retltine

Ipuullu O oot TNCUT T

540| ' 2-[[6-[[ 3- (1H-Im daZdl6-[[3-(1H-a cH, 1.41
Lyl ) propy W(ﬁ? M yB én zdumii dedol-1IN- ( 4-

et hoxypheny )Q'Xﬁﬂ‘bﬁﬁ]éﬁho] 2-
"R-[[6-[[3 (1H I mi dazol - 1148 1 rﬂrno]
-2- pyridifnyl] amno] -N-(4- p é%roxy %en

hi azol ecar boxani de 542 ' N- (4- "g‘ﬁ'{; [1-2- 1.131
96’;3&}';5' am ng] - 2-

,-~ 5 G[[[6-[[3-(1H i m dazol {
cidi n\/|1 am nn] -B- thiazol :éb]e@g e

4!
d
b
540 to 55D. - 207 WO 2004/ 085388 PCT/ US2004/ 008B27
E
(
1
n

,.ﬁ
==L~

—Q "

— —

1533 6-1[3- (1H | mi dazol - 1.34 NKmLOthrd 6N O 124

1-yI') propyl Q@mﬁ BydthapHYRly1)- b fel-
t(ﬁ:q:%: (Tgt I|rqboxam de é /H éH-1m1dazol 1-

9 yDbutyllamino]-2-
pyridinyl]lamino]-5-
thiazolecarboxamide

534 'N-(2-Chloro-6- 1.25

W " | methylphenyl)-2-[[6-
U\/\A@\N/Q\‘Ejé [[5-(1H-imidazol-1-
yDpentyllamino]-2-

pyridinyl]amino]-5-
thiazolecarboxamide

535 'N-(2-Chloro-6- 1.14
WA [ | methylphenyl)-2-[[6-
e N“Q“Dﬁjji [(3-(4-methyl-1-
piperazinyl)propyllami
noj-2-
pyridinyl]lamino]-5-
thiazolecarboxamide

536 'N-(2-Chloro-6- 1.29
'S methylphenyl)-2-[[6-
N = 1
QL “UYE(S [[4-(1H-imidazol-1-
% ylphenyllamino]-2-
pyridinyllamino]-5-
thiazolecarboxamide

537 'N-(2-Chloro-6- 1.27
@N\Nv\ Q\ B * | methylphenyl)-2-[[6-
! N/Q\[cjé [[6-(1H-imidazol-1-
yDhexyllamino]-2-
pyridinyljamino]-5-
thiazolecarboxamide
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544 ' N-(2-Et hyl phenyl)-2- 1.18 CH [[6- | _
[3-(1Himdazol-1- o ~N NI s / yl)propyl] amno] -2-
WERo04as33gs | ami no] -5- thiazol ecarboxam de 54BCT/US2004/008827
"N-(2,6- 1.11 Dnethoxyphenyl) 2- ~'HH N s )
[ 83r [ 3'(1 Frm Ud.LUI 1= S, T; hnv%éh am |u1 1 24
inyl]{amno] <5- thia olecr 19eP- 546 .
(7T ) ol oo o gl Al e
[[6-]]3-(1HFni dazol -1 - ﬁ qaB-lLEmmn]azal-1pyri d| nyl ]
am no] - 5- thlazolecarboxan1d65dp DatndP@4/ 085388
PCT/ US2004f 008827 547 | | ' 2] Ig,’l,{-l- L,]'rgdfazo
1406 s \ fl-yl) propyl )am no] . yf%ﬁ carﬂ&'smfl 1 no| -N
p - o- hazotecarboxanmde-"543

"2-[[6-[[3-(1HImdazol- 1.11 1-yl)propyl] am no] -2
~ pyridinyl]am no]- N-(2 nmet hyl phenyl ) - 5- ,

hi azol ecar boxam de 549 ' N-(2- Chl or ophenyl )-2- 1.16
‘A c [[6-[[3-(1H i m dazol -Example 539

Preparation of Ethyl-2-[(6-bromo-2-pyridinyDamin ol-5-thiazolecarboxvlate
JQWa
!
Br” N NA;\[(OEJ[
H o

Compound 539 was prepared in an analogous manner to 319B, except

using ethyl 2-bromo-5-thiazolecarboxylate and 6-bromo-2-aminopyridine

as the reactants.

Examples 540-550

General Procedure

Compounds 540 to 550 were prepared according to the general procedure
described below. Compound 539 was condensed with the appropriate
aniline according to the procedure for example 528 to afford the afford the
corresponding N-(4-methoxybenzyl)amide. The intermediate
bromopyridine was then reacted with N-(3-aminopropyl)-imidazole
according to the procedure for examples 531 to 538 to afford the
corresponding diaminopyridine. Removal of the 4-methoxybenzyl group
according to the procedure described for example 530 followed by
purification by reverse phase preparative HPLC afforded compounds 540
to 550.
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t hi azol ecar boxam de

W@ 2qop®s13p8B- (1H-i m dazol -

" yl)propyl]am no]-2 pyridinyl) am no]
AP (AT 550 'N- (2, 6-Di et hyl phenyl) -
1-yl) propyl ] am noj - 2- PCT/US2004/008827

-5-

1.29

pyridinyl] am no] -5- tpilgzgl ecaronam’ d_e Exaip!nil 55i
- T1T0—o1gn z 1 Y1) o
Z' %B?[%sp 5 Cﬁl a?olq%:%r bo;( | at d KRMRGU WS“@E ( PL(.J
Cpnpound 55 % ‘}B’r"épar ed in gn anal ogous manner {®et time
319B, excep usi ng et hyl (min)
2rgrono—4=-fret h_yl —5—t-hi-azetecar ""ﬂﬂd—at—e—arnd 6-hromp- 2-
a#ﬁgpyri d{ne as the reactant g.2-1($-ER4Apl-bwidsalahd.12
553 Conpoup @”{Sﬂ(@ 9(}31@@@&& IpyBpeopd] amimg-2a
s| mlar prpcedur escr Wdiﬁygﬁﬁﬁﬁbpl\]‘_@’l Df
cpmpounds p40 to 550, except Ll%@gmxﬁg @g@g}m 5pl as
the startipg material. - 209 |V 200 S o
4y uuoo’zZ7 AL A
ST uctbjrteJ Ret time (njn) 55:_E 33{%6dl[3‘(}\]?1(§}3t§ﬁz@1-0-b48
119 L-1 HF@M A1 | ety laimnizobe- | -
y| ) propy! ]| am no] "-2- pyri di nypyriatihyiddmide]-Netday| - 5
phenoxyphenyl)-5-
thiazolecarboxamide
542 'N-(4-Chlorophenyl)-2- | 1.31

W 7 \ a [ [[6-[[3-(1H-imidazol-1-

U/\/\“@ MN/O/ yDpropyllamino]-2-
pyridinyl]amino]-5-
thiazolecarboxamide

543 '2-[[6-[[3-(1H-Imidazol- | 1.34

,,\N/\/\NQ D~ 1-yDpropyllamino]-2-

= HNQSAQ pyridinyl]amino]-N-[1-
(phenylmethyl)-1H-
indazol-5-yl1]-5-
thiazolecarboxamide

544 'N-(2-Ethylphenyl)-2- |1.18
o | [[6-[[3-(1H-imidazol-1-

RSN ﬁ A/E“Vb yl)propyllamino]-2-

o pyridinyl]amino]-5-
thiazolecarboxamide
545 . 'N-(2,6- 1.11

4 Dimethoxyphenyl)-2-

(SN /@N/Q’Eb [[6-[[3-(1H-imidazol-1-

i yDpropyllamino]-2-
pyridinyl]amino]-5-
thiazolecarboxamide

546 . 'N-(2,4- 1.06
_ o Dimethoxyphenyl)-2-

O~ AL «D’E Y | [[6-[[3-(1H-imidazol-1-
yDpropyllamino]-2-
pyridinyl]amino]-5-
thiazolecarboxamide
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t hi azol ecar boxam de 553 "-<,
"2-[[6-[[3-(1H Imdazol- 1.35 U 1-yl)propyl]am no]
WO 200983388 nYI ] am no] -4- nmethyl-N[1- PCT/US2004/008827
(phenyl nmet hyl ) - 1H i ndazol - 5-yl]-5-
Ol ecaf boxam de  Exanpte§54—>FPreparation
0 5%I'?(Z Ch| or o- 6- et hyl phenyl )|- %-[@g-gf(ﬁgﬂ_i’ﬁ%ﬂld 2416
1| yl) proplyid-am 1o M@ arii-Rgpropyllamino]-2-
_b-t hi azol bcar boxam de"/ i~=< | pSlridinyl]laminoHN-- ~ 5 A
splution of 528 (0.127 g, 0.28bhemgl-5-1. 00 equiv)|and
PN, N (tert- th1azolecarb9xam1de
busggycar bonyl) - (3-am nopropyl 1
-1, 3- pheny enedi ani ne (0, %78 ﬁg’;hwzo 2l bg1
elqui v) in mﬁ@,&\@@m yilagigo
sieal ed vi a ver PUT | W@Mb@am@n@rNe(%hase
preparativie HPLC fol | owed by| teghyigodriydpr5accor di ng
tlo the prdcedure for con‘pound bR zorlchbgieanidee tlitle
cadgwpund. |15 Exanple 555 - 38"
RCT/ U82004/008827 Pre ay Q\;([ﬁ\’%lﬂﬁﬁ)éﬁhé}&fﬁ 116
df N- (2- Chljary )@%&g E 1£% Anigazeldyd ol |
yil ) propyl | am nol‘ 2 h yYDPrOP amino]-2-
gm nol - 5- t/hi azol ecar boxam de pymdyllamkin@]-5-NN 4 N-S
N H O Alsolution of 2,4-dif|thinedietarbogazncde (C 400
m5508. 65 ymol , 1.00 eq ¥y 5 '[Nl g\gqyfé@
dhar ged wiltyh, KZCG8) ( , ( h IJHG%%’ ])29
flol l oned by eth 2amno -thjaao ]55 0.628
g, 3.65 Wi’[ﬂ , 1.00 equiv)*as ﬁ‘gﬁdm% ~a-
et er ogengous mi xture was sedl ! 120 C
vernight | The solution was flﬂhl'@z(éacaa\bdxamde
concentrated in
‘ Example 551

10

15

Preparation of Ethyl-2-[(6-bromo-2-pyridinyl)amino]-

4-methyl-5-thiazolecarboxvlate

=
X

Br N~ °N
H

'AX(

Me
N

OEt
S

o)

Compound 551 was prepared in an analogous manner to 319B, except

using ethyl 2-bromo-4--methyl-5-thiazolecarboxylate and 6-bromo-2-

aminopyridine as the reactants.

Examples 5

52 and 553

Compounds 552 and 553 were prepared using a similar procedure

described for the preparation of compounds 540 to 550, except using

compound 551 as the starting material.
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vacuo. Purification by flash chromatography afforded
ethyl-2-[(3-fluoro-6- 10 nitro- 1-phenyl)am no]

w®2a0hioss88 ecar boxyl ate as a yell ow solid (9% . PdTUS2004/008827

10

15

internedi ate was coupled with 2-chl oro-6-nethyl
ani |l ine according to the procedure for conpound 528

to afford

N £ §bor Pe henyl ) - 293 {1 uorg=-%- it

1} phenyl) a rfgéﬁ dloazol ecart l&%ﬁ%‘t‘?@é“.‘“’rhe HRLC
corpound Wt hesi zed By reacting this Ret time
internediate with excess N-(3{am nopropyl)- im dagz@hén)

Fowed—by purtficatirap—hy—Feverse—phase

pr5ep rati viega HPLC. | es] 5535]‘5{%6011@?1‘ &ral 1.19
rocedur e: %ﬂ%@g?;gg I o n5gbyiehenyg)-8dit-ed
ccording {to the general *procedi3-@ H-dmsdsiddedd beljow. A
i Xture off 2-brono-N-[ 2-chl or pyH 418 ;Q] 5-

tlhi azol ecgr boxam de 319A, an :Effwﬁy %g%? N

queous HJl (0.5 eq) in n-Bu eate over n| ght

120C in a sealed vial. Thig |Iuted wth
tbwazpl@aa X8 atli ve
NG, %i(x 100 [ G+ [AviL B4 Tmide zot- 1] Fl.85
radi ent do %@% W91 60470838 -2-
CT/ US2004/ 008827 so vent 1&I1&3F1Pa§n{rf8 x.ure (A
0% MeCOH, |90% wat er, and ﬁ']]y? ture B: 90%

OH, 10%|wat er, and 0. 1% TFA o¥ an

ubstituted with a car boxylic %’é‘ !ﬂ’ ﬁﬁls'ﬂe reg
i xture was treated with 1 N 8 @—I(S eq
vernight lbefore final purifj cﬂ”{lﬁmle@ﬁrhohenﬁdpr ogqluct
by HPLC. "HPLC Ret Tinme" is the HPLC retention tine
under the follow ng conditions: YMC S5 OSD 4.6 x 30
mm (for 556 to 560) or YMC S7 ODS 3 x 50 nm col um

(for 561 to 566), 2 mn g@%@ﬁg&_ﬁarting from 100%
solvent A (10% MeOH, 90% FOOSRICLRATEA) to 100%

sol Prapait{@085' 18:%6 R Eh VO HAVIFA) (1357 0w 1 1.
nL/min, X =220 nM_ 10 EX npoun rrpsg Hfidazol-1

HPLC St r Hbpronyl @mgglmgnxlinmjng%tlﬂiaaﬂ%ékﬁxamide
N-(2- Chl oro-6- 1.63

NQN *_)\[( D

A solution of 528 (0.127 g, 0.281 mmol, 1.00 equiv) and 3-[N-, N-(tert-

Acti on

butoxycarbonyl)-(3-aminopropyl)-imidazoyl]-1 ,3-phenylenediamine (0.178
g, 0.563 mmol, 2.00 equiv) in 0.200 mL DMSO was heated at 120 °C in a
sealed vial overnight. Purification by reverse phase preparative HPLC

followed by deprotection according to the procedure for compound 530

afforded the title compound.

Example 555
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\' I I N -. methylphenyl)-2 MOH s o/

[(3,4,5-trinmethoxy- phenyl)am no]-5-

wa hioamgdzex ar boxam de 557 N-( 2- ChI or 0- 6- net hyl - PAT/632004/008827

5

10
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20
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MeO C phenyl)-2-[(4-methoxy N phenyl)am no] 5- IHo
,oyuazolt 558 N-(2 hyl- 1.70

1H-imidazol-1-

H C =P Vbl
phenyl ) @J@hﬁf&ﬁ&ﬁ;f r‘qu'm]—d:)e-théégleca]:bnxam1de
N- (2- ChT oro-6- - 1.6D5 CI pnenyr)-2-1( 2- net noxy-

S HI N,"'\/phenyl)amno N@@ Ho

t hi azol ecar boxam de - 212 5388 ¢!

PCT/ US2004/ 0088§17\ - S 55 MeO

ci phenyl)-2-[ (354 61 ~, HN di ne oxyph nyl OHS
O ami no] -5 thiazol ecarboxan de 561

l\l—dAné)fh {}?@ﬁfﬁﬁt@@nﬁ WI(Q%WL) 5—;3265% mmo{\ll 00 equlv)

t hirdZ QtERALRONAY ﬂﬁr?ﬁg with IR'.Z@%) %|6Qf5og,64 38 ‘ngmol %O equiv)
N b net hyl phenyl)
followed by ethyl-2-amino-5-thiazolecarboxylate (0.628 g, 3.65 mmol, 1.00
equiv) as a solid. The heterogeneous mixture was sealed and heated to
120 °C overnight. The solution was filtered and then concentrated in‘
vacuo. Purification by flash chromatography afforded ethyl-2-[(3-fluoro-6-
nitro-1-phenyl)amino]-
5-thiazolecarboxylate as a yellow solid (9%). This intermediate was
coupled with 2-chloro-6-methyl aniline according to the procedure for
compound 528 to afford N-(2-Chloro-6-methylphenyl)-2-[3-(fluoro-6-nitro-
1-phenyl)amino]-5-thiazolecarboxamide (21%). The title compound was
synthesized by reacting this intermediate with excess N-(3-aminopropyl)-
imidazole at 80 °C followed by purification by reverse phase preparative
HPLC.
Examples 556-566

General Procedure:

Compounds 556 to 566 were prepared according to the general procedure
described below. A mixture of 2-bromo-N-[2-chloro-6-methylphenyl]-5-
thiazolecarboxamide 819A, an aniline (1 eq), 1.0 N aqueous HCI (0.5 eq)
in n-BuOH was heated overnight at 120°C in a sealed vial. This was
diluted with methanol and the product was isolated by preparative HPLC

(YMC S5 ODS 30 x 100 mm column eluted with a gradient comprised of
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woreaohpspienyl ) - 2-[ [ 3 HOZC (car boxynet hyl ) -
-5- thi azol ecar boxam de 564 N- ( 2- Chl or o- 6-

xﬁu{re&ip& M(&I%Nﬁéfo weter, and 0.1% TFA;

c' N-(2-Chloro-

H 3 0 (4-norpholinyl)phenyl]
t hi azol ecar boxam de 563 N-(2-Chloro-6- 1.36 H C

am no]

%8%%})‘%2%#5:3

th| azol ecar boxani de

565 Ho2c " "

am no]j - 5-

PEBTIy10D4/008827

1.48

6-

1. BExtunepBY 90%&/1139]I-b,hh3% Wat2r] 4dd OHLD TFA). For anilines

(car boxynet hyl ) phenyl

568ubktitted Witk -
rret hyl phenyl ) -2-[

%V#ﬂqmﬁauéoﬂ%@ﬁﬁgﬁﬂs

1-13- (1H i m dazol -

tléé reactlo
enZ| m azo

am no] - 5- thi azol ecar boxam de

r%’f%’*‘ Ao
xam de

)overmgh
1-yl)prop |Il-1H benzi m dazol -

i{tqge was treated

ore ﬁna61 purification of the

4-yl |

5 anprasluct Syt HPALH |“BRING BedFidee"-is 218 HMDC2004:4 085 388¢ under the

10

PCT/ US2004/ 008827

~N N N XS NJ ~N Fi

O

following conditions: YMC S5 OSD 4.6 x 30 mm (for 556 to 560) or YMC

S7 ODS 3 x 50 mm column (for 561 to 566), 2 min gradient starting from

100% solvent A (10% MeOH, 90% H,0, 0.1% TFA) to 100% solvent B (90%

MeOH, 10% H,0, 0.1% TFA), flow rate 5 mL/min, A = 220 nM.

EX. NO.

Compound
Structure

Compound Name

HPLC
Ret time
(min)

556

oo MeO cl
e
N H
th /[\H”@
S
MeO ﬁ °

N-(2-Chloro-6-
methylphenyl)-2-
[(3,4,5-trimethoxy-
phenyl)amino]-5-
thiazolecarboxamide

1.63

557

Cl
MeO " H
A\ N

N-(2-Chloro-6-methyl-
phenyl)-2-[(4-methoxy-
phenyl)amino]-5-
thiazolecarboxamide

1.63

558

cl
N H
1 YN

N-(2-Chloro-6-methyl-
phenyl)-2-[(3-methoxy-
phenyl)amino]-5-
thiazolecarboxamide

1.70

559

cl
N H
1 YN
@N*?\gj)
Meo N

N-(2-Chloro-6-methyl-
phenyl)-2-[(2-methoxy-
phenyl)amino]-5-
thiazolecarboxamide

1.65
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A m xture of 1-brono-3-chloropropane (10 nL, 0.10

mol e), imdazole (6.81 gm 0.10 nmole) in ethanolic
WORMOENSBEEL. 3 nL, 21 wt% 1.1 nmole) 5 was heaP@rUs1004/008827

refl ux for 1 hr After cooling to RT, this was

fi red—apd—the—Ftter——cake—was “’3‘“"“:"4 wi-t-hEt The
snbggnt was reppved fromthe AN 1(@1Chlere-6-methyld L1 Gde
3fchloro-1}(imgazo-1-yl)< roraﬂp@na@ -2h(3%1 . A

pprti on of thm\ hi (djxnéfh@nyp}?eré@) mol )
whs added I @eo i m dazol e (.09
gm 6.66 nnol e) and NaI—P(293 %ﬂld%lecg?ﬁ/ﬁ OH\ 8. 14
n 'Sbf) T DVF (15 o) —Aftet 7 gat e

oyverni ght jand then 75C for 3 j\T ?ﬁé‘ 6 1.25
renoved. Thengesi due  was“part PhesibL vveen vvater
apd a m xtjur eiloi%\ [)Oﬂmnet‘hb'éammg@)ni c phlase
was separ at ed, drifec® ( phdnylianfiabusnt s
renoved. Radi aI chr omat ogr aphy tngmcgﬂgé}gﬁnﬁ pl at e
t hatwas Het—15—wth—a——step—gradient 1

cko?%2i ni ng @3 4, ...10 I\/Eﬁ(?&ﬂh&?@e@ the nygjb4
pr oduct , methylphenyl)-2-[[4-

1 [ 3-i m dgzo- 1- *p}l\\g { (bnimphiolingBpbkayRs a
solid (543 ny, 8/() A m xtuf enfthof-Bis material |(250

) and 1Q% pal | adi um on charf EOE%?%A%%% Et{OH

(RO ) under a hydrogen atnog ere Wgs

|§ﬁﬁously stirred for 1 hr RBh(Ehl@fo-6-he cat al yis86

y 20 filtlrati on and t he °ﬁietH§HﬁfenW2L([E§j
ressure | )
[[3-1 m dazg _fotcy(% zo? eth%’l) olid. [A

ortion off this materlal - 5388
[-JS2004/-008827 (46 gy, &1\ %ﬁ@lﬂﬁde to a

ni%84ire off 319A (63 ny, 1.0 eqN (Qaﬁhlta'q'cﬁaous sol tli4mh

gf HO (0424 m., 1.0 M 1.25 |emethyiphenB)@H[[B1(341}) .
This was rLé'gff d arseal vr@rb@kyﬂﬁg,g])‘_or 44 hr .
After cooling NS5 87 Lﬁlérg} gime (YMC
S S5 4.6 x 30 Mm: 1.20 m n)thlazolecar%oxat eg by

reparative HPLC Exanpl e 568

N-565- Chl off o th phenvlc KNi(2-ARtdkrdld-1 m dazol 1155
IY)e_thyII |>\‘§bi:)3ﬂe lph
15-t hi azol ecar bo am de \(carboxyInet yl)pgen}% 10
]Jamino]-5-
thiazolecarboxamide
566 c N-(2-Chloro-6- 1.27
y .
—<\Nj©\ ﬁN”ﬁ methylphenyl)-2-[(2-
N S
H o methyl-1H-

benzimidazol-5-
yDamino]-5-
thiazolecarboxamide

Example 567

N-(2-Chloro-6-methylphenyl)-2-[[1-[3-(1H-imidazol-1-yl)propyl]-1H-

benzimidazol-4-yllamino]-5-thiazolecarboxamide

-213 -




A m xture of 1-brono-2-chloroethane (4.6 nL, 0.055
nol e), imdazole (3.40 gm 0.050 nole) in ethanolic

WOROENSBEO nl, 21 wt% 1 eq) was heated at rePdTIHST004/008827

10

15

20

2 hr. After cooling to RT, the reaction was filtered

and the filter 15 cake was washed with Et OH. The

sol vent was renoved from t hé tr/jZe\ t qaf £brd crude

2-chloro-I-(imd iU et hane., i of_ t he

crude chloride @4 gi n, \L{* 2 mol e) s d to a
0

m xture of 6-nitMo-indazole 1.63 gm -0yl €)
K2CB (1.50 ng, 1.1 eq), and KI (1.70 gin, 1.1 eq) in
DMF (15 nL). After being heated at 70C overni ght and
then 90C for 4 20 hr, the solvent was renoved. The

regl L4 et ween er. and a njxture

o Bt - S B LB £ S Pl ctmidazole
dr(:'ﬁe%aé%gi)S& and the sol vents renoved. Radi al

chv’o aphiReighin.cshangiiy Do@IEHEE3880L, 21 wt%, 1.1 mmole)
PCT/ US2004/ 008827 silica gel plate that was el uted

wi was hestepaigreftivefir Dhr DAV GUMoBNBIBRDP. thi o%
af forded 659 ng of SBRP; thid wes’ AR ana

L th@ 16,9820 dvakAdd b0 A ' PEEZS Snt 318 4500 from the
2-4.2-im dazp-1-yl ethyl]-6-nitro-indazole. A mxture
ofﬂlfliﬁt%-tf’ ﬁ‘?@)ﬁ%&rﬂgs‘f Bettgra1§imidaze-1-phazwpent 65Gmgl. A

and 10% 5 pal | adi um on charcoal (600 ng) in EtOH (10
mppriiadef the kydde ghloridt (10GPBaT, & 4B M hER) w¥PSdded to a

vigorously stirred overni ght. Renoval of 'the catalyst

byniixthie &t u%g?&ﬂehaﬁnﬁ%'zé{ﬁ%.dﬁ‘g&ﬂ 6 EE USSR e SN ET (203

left the crud

6-amne-l.-[2-im dazo-1-yl ethyl]-indazole as a solid. A
pgﬁ’i@% & ["%Zlh ﬁﬁf apele) zp D(l‘éé. (]i5r1@L).1A§tee'djeing$1eatkcHBdt 60°C
to a mxture of 556 (99.3 ny, 0.300 10 nmole), an

aguemnightahdtthen T°CHGE 3(10r, 4Be Fblveht Qrdd ) -
n-BuOH (1.5 nL). This was hegt ec}f in a s%%?gvﬁigﬁgg?ﬁdue

FA06 geptititthelbot bRl watAUY idolh of $0eh Miiain e,

il\li Lated by }gar eparative HPLC. 15 Exanple 569

f(%g_ ERT YRR SheY /5 Feoprziayed.-dried AN PJ_&'&PA pndrtheanbrerits vl
yethyll-2H indazol 6-yll am no]-5-thiazol ecarboxam de
Neempyed\ Radial chiréfRgte@raphg 8 mm silica gel plate that was eluted
with a step gradient of DCM containing 2, 3, 4, ...10% MeOH) affordedvthe
major product, 1-[3-imidazo-1-ylpropyl]-4-nitro-benzimidazole as a solid
(613 mg, 28%). A mixture of this material (250 mg) and 10% palladium on
charcoal (200 mg) in EtOH (10 mL) under a hydrogen atmosphere
(balloon) was vigorously stirred for 1 hr. Removal of the catalyst by

filtration and the solvent under reduced pressure left the crude 4-amino-1-

[3-imidazo-1-ylpropyl]-benzimidazole as a solid. A portion of this material
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WO 2004/ 085388 PCT/ US2004/ 008827 Beginning with the
isoneric 2-[2-imdazo-1-ylethyll-6-nitro-indazole, 569

W@ BRw@s3et ention tine (YMC ODS S7 3 x 50 nm): BCRBS20041008827

10

15

20

was prepared in the same manner as 568. 5 Exanple 570

1 A5 O B WA puoes of 194 (63 me, 10 eq), am

t hi azol ecarboxamde N/~ X NNO S HO and 10
Exagpémisssoluting of HH] 61.24 @ahpl 0yMphedye)) £nd n-BuOH (1 mL).
[ (1- et hyl - 1H benzi m dazol - 5-yl )am nol -5-

t hip ' Lnni

oo AR Bcal Dol ay YO ot f4 ke, SEREDE (e o R,
re j [ YMC. CDS 3 x 50 : 1.23 min) and
SAST EPRC tdnhidndime Wl B fe S0mm0 A0 ninzwas
mn) were prepared in the same manner as conpounds
55iBokatdd byqrepardreeplRLG72 -217 WO 2004/ 085388

PCT/ US2004/ 008827

N- ( 2- Chl or o- 6- net hyl phenyl )-2-[[2-[3-(1Hi m dazol - 1-

[ )pro yllam no]-1H benzi m dazol -5-yl | am noj

-5-thi azol ecarboxam de HExadbidbsgs\! / | HC NNH

S O A mxture of 2-chloro-5-nitro-benzim dazole (985

ON-(2- 8hIB¥Bl 6 ARG pkidn$1)-2-[[1-[2-(1H-imidazol-1-y]ethyl]-1H-indazol-

6-vllamino]-5-thiazolecarboxamide

N AN N/ N H Cl
Q %tQ\N/Q;X\”/N
_/ H 5

A mixture of 1-bromo-2-chloroethane (4.6 mlL, 0.055 mole), imidazole (3.40
gm, 0.050 mole) in ethanolic NaOEt (19 mL, 21 wt%, 1 eq) was heated at
reflux for 2 hr. After cooling to RT, the reaction was filtered and the filter
cake was washed with EtOH. The solvent was removed from the filtrate
to afford crude 2-chloro-1-(imidazo-1-yl)-ethane. A portion of the crude
chloride (2.24 gm, 17.2 mmole) was added to a mixture of 6-nitro-indazole
(1.63 gm, 10.0 mmole), K,CO, (1.50 mg, 1.1 eq), and KI (1.70 gm, 1.1 eq) in
DMF (15 mL). After being heated at 70°C overnight and then 90°C for 4
hr, the solvent was removed. The residue was partitioned between water
and a mixture of 5% MeOH in DCM. The organic phase was separated,

dried (Na,SO,) and the solvents removed. Radial chromatography (4mm
- 215 -



5 am nopropyl )-imdazole (1.8 nL, 3 eq) in toluene (15
nm.) was heated at reflux for 5 hr. The reaction was

w@aooiiosizesed between Et OAc and brine to give BCT/US2004/008827

10

15

precipitate that was coll ected by fiItration Fl ash

ch f_thi ter [ stepvvl se

o %ﬂ.f%n%’eq R e o oo Ttk SortoDrsepteahof DEM cantaming 0,
. 10% 0—3 afforded2[3[|mdazolyl] 10

pr ép PeiMietHL). stfardedobBeme of Hd2-6med 456Dmidtled]-6-siekd-thdazole

This material was conbined with 10% Pd on char coal

(588dnH0, mgusmBRASsbficE BimAlGo- SYidheH- G’Bgﬁ{)-lﬂd]azole A

hydr ogen at m)sphere (bal I oon) overnfight~

th a I t n d.t he sol ve nder

r el Cg%t p(lr%]‘: 2- }lé (i | Leé‘.?l ]afg- itro-in azc\)lle%iiig mg) and 10%
5-am_no-2-[3-im dazo 1-yl propyl am no] - benzi m dazol e
asPallagium onxchegcprdr (608mg¥ int BE@Hhtitlemlalun(dét apydfoed
mol e) was added to a m xture of 319A (99 ng, 1.0
e%tmaﬁp}%}wbéﬂo&@ Whi M RbublF stiQel %ve}mgilt Olﬁ\%ngvaﬁﬁ))f the

and n-BuOH (1.5 . This was heate in sea

er ¢ool | 72 (HPLC
r e‘f en%g 1"0 r%o %{ﬁiﬁgat(l n@% ? ucﬁg PHesiule lofidhe crude
I sol at ed b&pre arative HPLC 20 Exanpl e 573 - 218

WP 2002008 lleogigzdle as a solid. A portion of this
N- ( 2- Chl or o- 6- et hyl phenyl ) -2-[[ 2- (4- nor phol i n

| neiabertink (B8. bewg,i 176 @g; waSSaddeld @ra ﬂﬁkture of 356 (99 3 mg, 0.300
-5-t hi azol ecar boxam ’

4-dj a be z
oIy i el A 1o, s (il %ggﬁw 15 %cibanohn BuOH
5.0 N aqueous HO (80 nmL) was heated at reflux for 1
hr(1- L) T:}EiélWﬁlﬁ:]h@@terd'lln a healedardal ainl MLC farl 44hed After
t hr ough cellte and the filtrate was stored at OC for

2 waliag toIRT B6S PO fatenﬁ@ﬁrfﬁﬁe (v8te oﬁslévest;??o 3. 1.31

recrystalllzed froma mxture of OH and wat er

fy ot oride salt of
Iﬁﬁf)or%?rlest%gaq%dfabynm @rﬁﬁggr}ﬁfﬂgzol e. 10 A portion of
thls salt (528 ng, 2.13 nmole) and norpholine (1.31

m., 7 eq) in toluene (15 nL) were heated at refl ux
for 4 hr. After cooling to RT, the reaction was

filtered and the filter ca@k@mgie sggshed with tol uene.
The solvent was renpved fromthe Tiltrate to | eave

t €. ('8 r &6l Nethylphenyl)-2-[[2-[2-(1H-imidazol-1-yDethyl]-2H-indazol.

6-yllamino]-5-thiazolecarboxamide

F\N
Nx/ _\_N/D\ N cl
w N\ H
H o
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nor phol i nyl net hyl ] - 5-ni tro-benzi m dazole as an oil. A
portion of this 15 material (657 ng) and 10% pal | adi um

wo@rooghsizgval (650 ng) in EEOH (10 nl) was stiPECEUS2004/008827

10

15

20

overni ght under a hydrogen atnosphere (balloon)

Re | .of th at.al ltyation e, sol vent
\g/g}%%gngm e iso erlc%y[z-{m} zoll- letﬂyl]- -n1tro-1ﬁdazole 569

am no- 2-[ N- nor phol i nyl met hyl ] - benzi m dazol e as an oil .

A (PLCoretehtivhitime (¥MC IQIDSVBE 3 cobip ned):vil.28 1hhf vass prepared

descrl bed for 570 to afford 573 (HPLC 20 retention

2004 %Y%%?%ﬁ‘;uszom 0088:270 Sé)z(arr?pln)e 574219 "o

N- (2- Chl oro-6-neth
vl phenvl)-2-112-(1Hi m dazol - 1-yl neth
benzi m dazol -5-yl | am no] -5-thiazol ecarboxam de CN N

N\ I ~NCG NHS-50 Beamnpb 50w th im dazole and
2-chl oronmet hyl - 5- ni tro- benzi m dazol e conpound 574
( .

was p
Exanpl e 575 ) .
N- ( 2- Chl or o- 6- et hvl ph oleg 1H i ni dazol -1 -v
)-2- ppyridinyll am no] phenyl I arri noj

-5-thi azol ecar boxam 1» | N- BINCI NHHS
O 15 A mixture of ni n| I N91 m 21.1
mmol e) and 2,5- di br(}Ymp r| S(5 eq) was

heated at 185C for 1'hr. Aft r cooIOn RT, the
solid was broken up and treated with a m xture of

saturated ag. and

Example 571

2-Chloro-6-methylphenyl)-2-[(1-methvl-1H-benzimidazol-5-y])amino

thiazolecarboxamide

Beginning with 5-nitrobenzimidazole and methyl iodide, 570 (HPLC
retention time (YMC ODS S7 3 x 50 mm): 1.23 min) and 571 (HPLC
retention time (YMC ODS S7 3 x 50 mm): 1.23 min) were prepared in the

same manner as compounds 557 and 558.

Example 572
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NaHCO3 and 10% MeOH in DCM The suspended solid was
collected by filtration and washed with a little 10%

wOL@H0IISOCM and then water to - 220 WD 2004/ PSBHB8R04/008827

10

15

20

PCT/ U82004/ 008827 | eave, after dry| ng, 3.72 gm of

0. 25 eq),

the m xture vvas heat ed at 130Cfor 2 5 days After
cooling to RT, the soI vent Mas renmoved and the residue

was partltlo &gﬁ d aN xtut_le adi 20%
MeOH i n DCM rgart'"\t: a8 ves i ed
(Na2SO™4), and '}lhe sol vents '?JermvedNtoS | dhve crude
N-[5-i m dazo-1-yl]-pyridin-2-yl]-5-nitrodhil as a

solid. This was taken and treated with 10% pal | adi um

on,charcoal .(6 ng) . 0 EtOd un r hydro en

o AGEHBrSof Srehlom on eghrziani G 2ol 9 St pod miale) and 13-
then the solvent left the cr ude

N- fibinoprdayb-iligdakeley(di &lind:, 2B gd) inbtolaemne Gninli)neas heated at
was purified by radial chromat ography (4 mm silica gel

Pl ARt 32t H‘PSTﬁE%SQchtwth tRP enof}t(%Maﬁld brine to

cont ai ni ng 1, 2, e an I né was

couled Wi t h 319A S des 0 to 15 afford
Ve ﬁmréqpétaetﬁth&% AT Ie??mf b o1 o atography
1 42 mn) le 576
Nc(fzh@mmtemel n?lh&! lgphestigpyise-griadieri-elution with mixtures of
[3 (1Himdazol -1 yl)propoxyl phenyll am nol

DEM 8¢l 8P OXANS de
20 and Exanpl (22318 4109 Me QD) a RhrdBI-[3-{ififtabét131P

ST 6Py B R £ s el was

azol ecarboxam de cNONa
combined with 10% Pd on charcoal (500 mg), suspended in EtOH, and
stirred under a hydrogen atmosphere (balloon) overnight. Removal of the
catalyst by filtration and the solvent under reduced pressure left the crude
5-amino-2-[3-imidazo-1-ylpropylamino]- benzimidazole as a solid. A
portion of this material (77 mg, 0.30 mmole) was added to a mixture of
319A (99 mg, 1.0 eq), an aqueous solution of HCI (0.60 mL, 1.0 M, 2 eq)
and n-BuOH (1.5 mL). This was heated in a sealed vial at 120°C for 20

hr. After cooling to RT, 572 (HPLC retention time (YMC ODS S7 3 x 50

mm): 1.20 min) was isolated by preparative HPLC.

Example 573
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6 HS O A suspension of 3-nitrophenol (837 ng, 6.02
mol e), 1-chloro-3-[imdazo- 5 1-yl]-propane (871 ny,
wa2@g)ps$s3sg CB (3.3 gm 4 eq) and Nal (1.0 gm BCI/UBIY)4/008827
in DMF was heated at 120C for 6 hr. After cooling to
RT, the RAEL : f Iter d and hef I t.er cakelvv?%

f||trate and the resi due was chrorrat ographed (radlal

chr onat ogr aphenzitnidavel-5iytlaniso] 5l dtiezdleedrboaantdat ed
with a step 10 gradient of DCM containing 0, 1, 2.5,

5 7.5% MeOH) to @ rd 400 ng of
3-[3-imdazo-1-ylpro y]] nltrobenzene Thi s was
treated with 10% ) n rcoal (40(9 ng) in

Et OH under a hydr oge rm ol\ 4Hhr Renoval of
the catal yst and the soI dago- | -
yl propyl oxy]]- aniline was therHcoupI 319A as

descri bed for 570 to 15 afford 576 (HPLC'rétTention

time (YMC ODS S5 4.6 x 30 mm: 1.33 min). Beginning

W A#ktardé bHpaedizimamenitrobenzene (15.3 7g 0.10 mole) and chloroacetic
l-chloro-3-[im dazo | -yl]-propane 57 (HPLC retention

| TR, I s B Mol RSB ARRI T e
2004/ 085388 PCT/ u52004/ 008827 N-(2 Chl or o- 6-
Rendy-) Aftep cgoling ta BT, hhadeartian wasckessd t}gmugh celite and

nmet hoxvphenyl | am no] -5-thi azol ecarboxam de N -"-0 |

\ tHeGiltrateMefs Bordd ol 00CHeg2nduyrg Thé Brystals that formed, were
2 met hoxy- 4- ni trophenol and 1-chloro-3-[im dazo- I-yI]

c%g%@fb% ax?% §e&ﬁ€£acﬁlrz§a %ttﬁ %{heﬁ ﬂlirl%e %’}(;Mi%ﬁ])%n% %%Eeé«rto gve 79
[57§6m [0?‘(3??& %1“?79 %wwéﬁ%h%lf ;g%gbﬁogﬁtgaf r5]y1|11)tr02-ber[1z1£1?1dazole

sul fonyl | phenyl ] am no] -5-thi azol ecarboxani de N~ \ |
10 ~ A phirt@bn oRbhis salt (528 mg, 2.13 mmole) and morpholine (1.31 mL, 7 eq)

in toluene (15 mL) were heated at reflux for 4 hr. After cooling to RT, the
reaction was filtered and the filter cake was washed with toluene. The
solvent was removed from the filtrate to leave the crude 2-[N-
morpholinylmethyl]-5-nitro-benzimidazole as an oil. A portion of this

15 material (657 mg) and 10% palladium on charcoal (650 mg) in EtOH (10
mL) was stirred overnight under a hydrogen atmosphere (balloon).
Removal of the catalyst by filtration and the solvent left the crude 5-
amino-2-[N-morpholinylmethyl]-benzimidazole as an oil. A portion of this
material was coupled with 556 as described for 570 to afford 573 (HPLC

20 retention time (YMC ODS S7 3 x 50 mm): 0.92 min).
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sOHs O and Exanple 580
N- (2- Chl oro- 6- et hvl phenyl )-2- [ [4- [ |
W 2004/08538811 dazol -1 15 yl ) propel ] PCT/US2004/008827
am no] sul fonyl ] phenyl | am no] - 5-t hi azol ecar boxani de
SO NH\V I NHCG NS HO ’
3-1 mdazo-1-yl -propylamne (2.04 nL, 2.5 eq) was added
to a solution of 3- nitro-benzenesul fonyl chloride
(1.5 gm 6.77 nmmol e) in THEx&R{blabli4at - 223 WO
2004/ 085388 PCT/ US2004/ 008827 RT. After 1 hr, the

ot ve e S AU 0T ARSI AL 15
bet ween Wwater and a ur 0 T DOV The

or gani ¢ phas was, .se aied,, shed wi.th water and
dri ed (ng(ﬁ_f_{lﬂﬁﬁééé&%éd@@p -b-thiazolecarboxamide

[imdazo-1-yl]-pr oe\g)lo] -3-nitro-benzenesul f onam de was

treated with 10% al I adi um on charcoal (2 gn) in THE

(60 nmL) under a h dr\l gel atnosphere overni ght.
Renoval of the catalyst en so}l_lvem | eft
crude \ 1\ ¥

3-am no-N-[3-[i rridazo-l-'\g/l]-pr ylI'$-b nzIfonarri de
5 Which was then coupled with 319A as Beserired for 570
to afford 579 (HPLC retention tinme (YMC ODS S7 3 x 50

» 1.22 m.n) . Beqginning w.th 4- 10
o Breitpde SHEL imiGkAS ahf o Hilartimgthyl-5-nitro-benzimidazole
3-[i m dazo- 1-ng- propyl am ne, 580 (HPLC retention
t i qesngovel 8ibs (EPLLC xetedtion) timk MG @DSWET Jx Spanad: 1.17 min)
in a simlar manner as 579. 15 - 224 WD 2004/ 085388
PGTAVSROOAAQ88RE saWi@in drth ! 65‘?1‘?%6&1'1%5157& met hod f or
the treatnment of a cancer conprising admnistering to
a subject in need thereof an effective anmount of the
conpound of formula 5 |1l or a salt thereof

10 Example 575

N-(2-Chloro-6-methylphenyl)-2-[[3-[[5-(1H-imidazol-1-y1)-2-

dinyllaminolphenyllamino]-5-thiazolecarboxamide

WOWaN
H H o)

15 A mixture of 3-nitroaniline (2.91 gm, 21.1 mmole) and 2,5-
dibromopyridine (5.0 gm, 1 eq) was heated at 185°C for 1 hr. After cooling
to RT, the solid was broken up and treated with a mixture of saturated aq.
NaHCO, and 10% MeOH in DCM. The suspended solid was collected by

filtration and washed with a little 10% MeOH in DCM and then water to
- 220 -



HN")-", ~R3 RS NR2 R4 0 wherein: 10 each Rl, R3
and R4 is, independently, a heterocyclic group or an

wW@rool/0gF3881p, optionally substituted with one PCT/IB2084/008827

substituents; and R2 is hydrogen or al kyl; wherein the

C25, RIS £V GRS B ST S ot 5

Iu cancer (SCLC), non-snmall cell lung 15 cancer
I\IE%E@(}m linear A portianed ithismiaderdak(500amizp ¢ yilominsol el evam
ceI | tunors, acute nyel ogenous | eukem a (AM),

pechrabined WalCRARRzol @ASimgC AREGS! I
pancr eatl c cancer, Zgr %r osItnate cZn%gF@Pﬁ%%‘p?ér%gE%gld K.CO,

n is sensitive to
at ot % 3512‘# &ﬁﬂﬁ‘i@a{ﬁﬂtﬁ MEERIRRTak heated atz1308C for 2
met hod for the treatnent of a cancer conpri sing
adaey- sifer sgoling te R bhesolvemtvessiratevebandnhe residue was
effective amount of a compound of forrmula IV: - 225

2046
g T H 0 ﬁ‘ﬁ%@%‘%@%ﬁ%%&ﬁ%?{*ﬁ%ﬁ PN The

e PP YRR R IR, RS

5 non- small ceII Iung cancer (NSCLC), ovari an cancer,
neeare e criade %ﬁ'@@l@zogbymmﬂdlﬂ-M} §sniroandine as a solid.
nmyel ogenous | eukem a (AM.), pediatric sarconas,

brEaistwas baledn afalteseet abith AVYE hallBANTHER Lifare
or prostate cancer. 10 4. The Eet hod of cﬁ:a 9%?@50mg)m

10 SIGHLARG £ ﬁga?ggen a egssﬂlr}elr\e/ ot ? 5t b aﬁhemoval of the catalyst

15

20

and then the solvent left the crude N-[5-imidazo-1-yl]-pyridin-2-y1]-5-
aminoaniline. It was purified by radial chromatography (4 mm silica gel
plate that was eluted with a step gradient of DCM containing 1, 2, 3,...6%
MeOH). The aniline was then coupled with 319A as described for 570 to
afford 575 (HPLC retention time (YMC ODS S5 4.6 x 30 mm): 1.42 min).

Example 576

N-(2-Chloro-6-methylphenyl)-2-[[3-[3-(1H-imidazol-1-

yDpropoxylphenyllamino]-5-thiazolecarboxamide

/@\ N oH ¢
= o)

and

Example 577
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by an inhibitor of BCR-ABL kinase. 5. A nethod for the
treatnment of a cancer conprising admnistering to a

WG ipe8388 n need thereof an effective anmount OPCHUS2004/008827
therapeutic agent and 15 an effective anmount of a

wher ei n: &
het erocyclic oroup or an aryI
substitut ed ¥)phoppxa .

p, optlonally
phenyte 5-thineolesartangnidei s
hydrogen or al kyl; wherein the cancer is chronic
nmyel ogenous Ieukmﬂﬂa (CNL) gastroi ntestinal stronal

_grou

tunor (4 ST), adng.cancer (SCLC), - 226
VWO 2004/ 085388 P /u 2004/0 , CbI | 1 ung
cancer (NSCLC), ovarian cancey,

mast ocytosis, germcell tunors,
| eukem a (AM.), pediatric sarconas,
col orectal cancer, pancreatic cancer, or prostate

caAcmspehsion Omnftﬁbﬂﬂﬁdldﬁ(837 ahdn 6502\61@1&1@1(%) 1 h#iloro-3-[imidazo-
t herapeutic agent i s adm ni stered foll ow ng

or al .n The
5 el PR b L PRI R S LM Rl Nt o S 1.1 e
adntﬁbiéere pr| r to adnmi ni strati on of the conpound
of 1% W gatedgit 106 Crfor 19dar- ofAfter gpehing i d¥lsithetrraction
therapeutic agent is adm nistered sinultaneously with

adwas fidterad iaml tdfe filter caltaurdyadhed WD TheldlPent was
The nethod of claim5 wherein the conpound of fornula

I denh & dd Gont HPAHPHCind PAEWL Gal¥ was c}{\Ileatographed (radial

chromatography; 4 mm silica gel plate that was eluted with a step

10 gradient of DCM containing 0, 1, 2.5, 5, 7.5% MeOH) to afford 400 mg of
3-[3-imidazo-1-ylpropyloxyll- nitrobenzene. This was treated with 10%
palladium on charcoal (400 mg) in EtOH under a hydrogen atmosphere for
4 hr. Removal of the catalyst and the solvent left 3-[3-imidazo-1-
ylpropyloxyl]- aniline was then coupled with 319A as described for 570 to
15  afford 576 (HPLC retention time (YMC ODS S5 4.6 x 30 mm): 1.33 min).
Beginning with 4-nitrophenol and 1-chloro-3-[imidazo-1-yl]-propane 577
(HPLC retention time (YMC ODS S5 4.6 x 30 mm): 1.42 min) was

prepared in a similar manner as 576.

20 Example 578
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CH3 Hjr~ ~-N~NC1 0 ON~~OH 1V 20 10. The nethod of

claim8 wherein the conpound of formula Ill is the
w@oooposasss of fornula IV: - 227 W 2004/ 085388PCT/US2004/008827

PCT/ US2004/ 008827 CHS CH3 NN,N &Hy~ >11"1 S N\

t hereof an effectlve anmount of the 5 corrpound of

formula | or tho 1]a di-thinkelecarlmxaniigle
chroni c nyel ogenous | eukem a (CWM), gastrointestinal
stromal tunor (4 ?\l Rl L~cell |ung canc T (SCLCO),

non-smal | cell | g C)’;’ \ova#i arf’ cancer,

mel anoma, nASt 0OCYNO: T R /(L NNE=( Y

nmyel ogenous | eukem a ( AML peditat ric &ar c, br east
cancer, 10 col orectal cancer, pancreatic-carter, or

pr ost at e cancer; RL X1 X2 R2\ )Z- Qz N-R4 R3 RS
thﬁglmﬁn@Wmhﬂmnaﬂmdney-émmmwiehyﬂ anfsit-clilot @8- iinti la - 1-y1]-

5 ethane, 578 (HPLC retention time (YMC ODS S5 4.6 x 30 mm): 1.35 min)

was prepared in a similar manner as 576.

Example 579

10 Dpropyllamino]sulfonyllphenyl]amino]-5-thiazolecarboxamide
N Ci
<\/\II\I\/\/ S N/Q_SX\{(H
O H 0O
and

Example 580

N-(2-Chloro-6-methylphenyl)-2-[[4-[[[3-(1H-imidazol-1-

15 Dpropyllamino]sulfonyllphenyllamino -5-thiazolecarboxamide

3-Imidazo-1-yl-propylamine (2.04 mL, 2.5 eq) was added to a solution of 3-

nitro-benzenesulfonyl chloride (1.5 gm, 6.77 mmole) in THF (20 mL) at
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Zis a single bond; X1 and X2 together form=0; R 1is
(1) hydrogen or R6, 20 where R6 is al kyl, alkenyl,

w@bdoynsd3gs cycl oal kyl , cycl oal kyl al kyl, cycl oaP&BHy1004/008827

10

15

cycloalkenylalkyl aryl, aral kyl, heterocyclo, or -

e R RS RO 90 sheseridseagsppartiioned

su stituted wth Z1, Z2 and one or nore groups Z3;

( 2Petwpenyvaterand o wyxtuge of 10%5NE0H i0d)CMY Dh2Hirganic phase
-C(OgR6, or -OC(OgR6, where gqis 1 or 2; (5) -SG3H

or waS(sgpgRted( ashal avith (w;
- Z4- NF?)FDes e ) = Z4- N(R9) azté#m?&%m%tm ThePeitatle N-[3-

e bl ﬁf P%é“ (ﬁpﬁlﬁ%" B%é)%%?%%%nzﬂné'e%%dr afed fith 10%

a sipgle bond and R6 is heteroaryl optionally
suB’tadime enghagcoa)(Guars) n THAR (6hthIonender arbydrageaips
Z3; R4 and R5 (1) are each independently hydrogen or

R6atm ¢shherg ovditmght Z R brth
(4) t o%jet her WI{B% the nitrogen g?gfnaﬁ (S)t- %ﬁiﬁéﬁﬁge s8fvent left

at red sat ur at ed
uné@?E%‘i?ﬁﬁHE 1608 Soidhee Pyl fian 2Rt dbetntdn wirich was
or,substi ed wth Z1, Z2 and Z3, which heterocyclic

r i g onsap WéHaBWAm@escug@d fop 570 ta 4fEnAdsZ9 (RBHC25
itself unsubstituted or substituted with Z1, Z2 and

Z3etention time (YMC ODS S7 8 x 50 mm): 1.22 min). Beginning with 4-
nitro-benzenesulfonyl chloride and 3-[imidazo-1-yl]-propylamine, 580

(HPLC retention time (YMC ODS S7 3 x 50 mm): 1.21 min) was prepared

in a similar manner as 579.
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R7, R8, RO, R o, Rl and R12 (1) are each
i ndependently hydrogen or R6; (2) R7 and R8 may

wo ogedi388 be al kyl ene, al kenyl ene or het er oal kptT/US2004/008827

10

15

20

conpleting a 3- to 8-nenbered saturated or unsaturated

|30 \fii.th ihe nitrogen atomto which they are
RS %ing is unsubstituted or substituted

wth Z1, Z2 and Z3; or -229 WD 2004/ 085388

PCT/ US2004/ 008827 (3) any two of R9, R10 and R11 may

t ogeAhmetHid Pirkiibeneatpiers dfanydeRe cofIidhblinistdrfhe to a
8-nmenbered saturated or unsaturated ring together

wi $ibjeeteimneed tesreaf anwfieotivhiachountesf thieecompanibdf formula
Whtﬁh rin tiﬁg ungubstituted or substituted with Z1, Z2

and~ 2%

as P95 (1) cyano; (2) nitro; (3) -NH2;

(4) -NHGal kyl=; 10 (5) -OH, (6) -NHGaryl; (7)

- NHCOGal kyl ;  (8) -NHCOCaryl; (9) -NHSQal kyl; 15

(10) -NHSQ2aryl; (11) aryl

-Cal kyl; or (14) -CHryl;

- COCal kyl ; or (SQ/
1

&2 heteroaryl; (13)
4is (1) -No2i  (2)
|I\TsR2,2§‘3(\11%)4= hydr ogen;

0 I

wherein:

each Ry, R3 and Ry is, independently, a heterocyclic group or an aryl group, optionally
substituted with one or more substituents; and

R, is hydrogen or alkyl,

wherein the cancer is chronic myelogenous leukemia (CML), gastrointestinal
stromal tumor (GIST), small cell lung cancer (SCLC), non-small cell lung
cancer (NSCLC), ovarian cancer, melanoma, mastocytosis, germ cell
tumors, acute myelogenous leukemia (AML), pediatric sarcomas, breast

cancer, colorectal cancer, pancreatic cancer, or prostate cancer.

2. The method of claim 1 wherein the cancer is sensitive to treatment

by an inhibitor of BCR-ABL kinase.

3. A method for the treatment of a cancer comprising administering to

a subject in need thereof an effective amount of a compound of formula IV:
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(2) alkyl; (3) aryl; (4) arylalkyl; or (5)
cycloal kyl; 30 Z1, Z2 and Z3 are each independently -

WQ 3B4/0883882004/ 085388 PCT/ US2004/ 008827 (1) hyRPCDUSW040008827

10

15

20

Z6, where Z6 is (i) alkyl, alkenyl, jal kynyl,

cycl oal kyl , cycl oal kyl al kyl, cycl oal kgnyl,

cycl oal kenyl al kyl, aryl, aral kyl, aIk?IaryI,

cycl oal kyl aryl , h]%t erocycl o, _or hel\tI ycl oal kyl; (ii)

a group (i) whifis i Nsubst} tut #d by one or

nore of the sangi 5 0 feﬁgnj u (ix~.or (iii)

a group (i) or ) IEh i'§ sukgstit tedl\b)y/\ol[:e or

nore of the fo . oups (2) to (16) [_of the
definition of Z Z2cand Z3; (2) -OH or - ; >@H
or -SZ6; 10 (4) -C(OgH -C(OgZ6, or -O-C(OgzZ6; (5)
-SBH, -S(0 gZ6; or S(OgN(Z9)z6; (6) halo; (7)

cyano; (8) nitro; 15 (9) -Z4-Nz7zZ8; (10)

-Z 0) 11 75 : - 74- N( 710);-75- 76
NGRS, ol mRli R e B0 (G 15,
angastwoinbéstiilal stZomal durbdr TBISTYUSH AR ceRFuakkyhede L)
al kenyl ene conpleting a 3- to 8-menbered saturated or
unsen-gmalbeelt lwnrg caneprt (NSCICH, v mtanert meMmaha,

t he gre attached; %Pé;Gé any two of Z1, Z7Z2, and Z3
naVyﬂ‘F QFEERL gfam 6@1? oS, GCUkp g ¥elpgerous legkepgagAML),
C omdlﬁhtlg%\h&oﬁﬁast %réééfedﬁthgtﬁf,gcgaéex%_gtatl %%%EQIG; rpa\%c%gattichgancer, or

at’ons ch they are
prostate cancer.

4. The method of claim 3 wherein the cancer is sensitive to treatment

by an inhibitor of BCR-ABL kinase.

5. A method for the treatment of a cancer comprising administering to
a subject in need thereof an effective amount of a therapeutic agent and

an effective amount of a compound of formula III:

N
/11;1T / )\ PN
Rl S R4

NR;
O I

wherein:

each Ry, R3 and Ry is, independently, a heterocyclic group or an aryl group, optionally
substituted with one or more substituents; and

R; is hydrogen or alkyl;

wherein the cancer is chronic myelogenous leukemia (CML),
gastrointestinal stromal tumor (GIST), small cell lung cancer (SCLC),
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Z4 and Z5 are each independently (1) a single bond,
(2) -Z11-S(0Ogz12-; 30 (3) -zZII-C(O-212-; (4)
WG Zdolmﬂs@ Z12-; -231 WD 2004/ 085388 PCT/ US2008¢ 008824008827
-ZII-OZlZ- (6) -Z711-S-Z712-;

e 5 4 e @Sﬁﬁ%&%ﬁaa&%ﬁ%ém%%

Zﬁma(s?ﬁbcﬁzs@n?eﬁﬁ ceHrtL&%I@ngc@tjeomygﬁ% geﬂﬂagmﬁfﬁow&)

al kyl ene or al kenyl ene conpl et

sapadiatsig S@n'cqmaa,t hreast clamcemgcolbn@eah@mow,t patidieatic @dBcer, or
to_whic he are attached, which ring 10 is

unBEte ﬁlffl‘ Tor substituted with z1, z2 and Z3; or

5(3) Z7 or Z8, together with Z9, may be al kyl ene or
alkenylene conpleting a 3- to 8-nenbered saturated or

uneat ur Thedneig $RISAS whbtdin ¢ to
whi ch they are attached, V\X/m ch n”h%g;hlﬁié&ﬁédﬁg@u %ﬁ%t ed

or admimistereddiollnivihg 2dmiadstaatoZdf thé cdihipoand of ¥ermuta I11.
each i ndependently (1) a single bond; (2) alkyl ene;
(3) al kenylene; or (4) alkynylene; and 20 Z13 is (1)

2,79 ThE oo Bt A the Moo et i

10 - Zhdmhiélehed priy to drhisiséddion of the compound of formula III.

8. The method of claim 5 wherein the therapeutic agent is

administered simultaneously with administration of the compound of
formula III.
15

9. The method of claim 5 wherein the compound of formula III is the

compound of formula IV:

J N N/kN
lP\IT\H/C‘ >\N x | N
J7ET0

N

20
10.  The method of claim 8 wherein the compound of formula III is the

compound of formula IV:
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(7) -Z11-0-C(O-712-; (8) -ZII1-C(O-02Z12-; (9)
“C(NR13)-; 30 (10) -C(CHRL4)-: or (11) -C(C(R14)2) -

WQ 34/0883882004/ 085388 PCT/ US2004/ 008827 pr ovi deCiI/B81004/008827

10

15
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conpound is other than a conpound of formula (vii) R56
CH2/ R55 0O54 R3e\N/ OHS RSOCHHIV R51 R53 R52

(vii) where 5 R3e is pyridyl or |md|nyl
optionally sugstltut ed with hal al kyl ; R50 and

R51 are each | Heggnde ‘ hydr gen, halogen or al kyl;
: der n, hal ogen,
54 ghd R56 arlg ?f

R52 and R53

al kyl or hf X
i ndependent en, hal ogen, al kyl nlklgretr
am no; R55 i s¥hydragen, hal ogen, al kyl, (o) yTou

al koxy, hal oal koxy, al kyl thivo, hal oal kylthio, or
al koxycarbonyl; and nis zero or 1. 15 12. A conpound
of claim 1l wherein RL is hydr ogen hal o, al kyl, aryl,

e onpountl-dh SEthoR @5 thg tregkmony. ?é@é?ﬁ@%&mﬁ%@g /i\4 A
COM%‘%t&;m% lt@'argl%)ie%’{]ﬁrr?ée'a rlégf %Pf 8 éY]e amovint/of the

compoun wherein
compound of formula I or salt thereof, wherein the cancer is chronic

myelogenous leukemia (CML), gastrointestinal stromal tumor (GIST),
small cell lung cancer (SCLC), non-small cell lung cancer (N SCLC),

- ovarian cancer, melanoma, mastocytosis, germ cell tumors, acute
myelogenous leukemia (AML), pediatric sarcomas, breast cancer,

colorectal cancer, pancreatic cancer, or prostate cancer;

Ry
Xl «
2
R
2 Z‘k
N

/ N—™R,
Ry /

Rs

where '
Q is thiazole optionally substituted with Ry;
Z is a single bond;
X and X, together form =O;
R;is
(1) hydrogen or Rg,
where R is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,

cycloalkenyl, cycloalkenylalkyl, aryl, aralkyl, heterocyclo, or
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16. A conmpound of claim 12 wherein R5 is an aryl group
which is substituted with 25 Z1, Z2 and one or nore

W@e@upss3gB. - 233 WO 2004/ 085388 PCT/ US2004/ ORSBESF2004/008827
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17. A compound of claim 12 wherein R is hydrogen Erl
alkyl, R2 and R4 are independently hydrogen aor aJkyl,
an dyR5 is aryl wh %tﬁrchaaﬁgﬁbg? qﬁ(’@d‘ﬁb’rs “gﬂgﬁlfuﬁd[ Qpubstituted
with Z1, Z2 and oRghQ; PPsfl &HeQRSor€3rods ¥8: A

conpound of claim17 wherein R5 is a%ylu%whl ch is

unsubs® t ut ecPBror -PRetependent | y substi t ut eld Wi t Iigone
or norg, al kyl,.or 0. 19. A conpound of claim

wher eiﬁ) R3 i és}g8fg’ral{§aryl substituted optionally 10
subst i@yt ed y@@%gl@@g] Rg,%ra@gcgz)gﬁg, '}\‘dﬁi&’is"‘f §iy.at

| east one group Z3 whetre Z3 i _ conpound of
cl ai m@P whetSOH:H A6S(@),Ret er ocycl o optional ly
substit6 t ed Allvith one or nore hydroxyal kyl. - 234

®) halo;

(7 cyano;

(8) nitro;

) -Z4-NR7Rg;

(10)  -Z4N(Rg)-Zs-NRyoRy;;
(11)  -Z&-N(R12)-Zs-Rg;
(12)  -P(O)ORg)z;
R3 is hydrogen, Re, -Z4-Rg or —Z13-NR;Rs;

R3 is —Z4-R¢ where Z, is a single bond and Rg is heteroaryl optionally substituted with
groups Zy, Z, and one or more groups Zs;
R, and Rs
(D) are each independently hydrogen or Rg;
2) ~Z4-N(R9)-Z5-NR0R11;
3) -N(Ro)Z4Rg; or
4 together with the nitrogen atom to which they are attached complete a

3- to 8-membered saturated or unsaturated heterocyclic ring
which is unsubstituted or substituted with Z;, Z, and Zs3, which
heterocyclic ring may optionally have fused to it a benzene ring
itself unsubstituted or substituted with Z;, Z, and Zs;
R7, Rs, Ro, Rig, Ry and Ry,

(1) are each independently hydrogen or Rg;

(2) R7 and Rg may together be alkylene, alkenylene or heteroalkyl,
completing a 3- to 8-membered saturated or unsaturated ring
with the nitrogen atom to which they are attached, which ring is

unsubstituted or substituted with Z;, Z, and Zs; or
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Rz is
(1)
2)
3)
“4)
10 (5)
(6)
(7
8)
®
15 (10)
(11)
(12)
(13)
(14)
20  Rysis
¢y
2)
3
Risis
25 ¢))
)
3)
“)
®

PCT/US2004/008827

any two of Ry, Ryo and Ry; may together be alkylene or alkenylene
completing a 3- to 8-membered saturated or unsaturated ring
together with the nitrogen atoms to which they are attached,

which ring is unsubstituted or substituted with Z;, Z, and Zs;

cyano;
nitro;

-NHy;
-NHOalkyl;
-OH;
-NHOaryl;
-NHCOOalkyl;
-NHCOOaryl;
-NHSOsalkyl;
-NHSOsaryl;
aryl;
heteroaryl;
-Oalkyl; or
-Oaryl;

-NO»;
-COOalkyl; or
-COOQaryl,

hydrogen;
alkyl;

aryl;
arylalkyl; or
cycloalkyl,

30  Zi,Z; and Z3 are each independently
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(D

)
3)
“)
o))
(6)
(7
8
©)
(10)
3y
(12)
(13)
(14)
(15)

(16)

PCT/US2004/008827

hydrogen or Zs, where Zs is (i) alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl, aralkyl,

alkylaryl, cycloalkylaryl, heterocyclo, or heterocycloalkyl; (ii) a

group (i) which is itself substituted by one or more of the same

or different groups (i); or (iii) a group (i) or (ii) which is

substituted by one or more of the following groups (2) to (16)

of the definition of Z;, Z, and Zs;

~-OH or -0Z;;

-SH or -SZ;;

-C(O)qH, -C(0)¢Zs, or -O-C(0)qZs;
-SO3H, -S(0)qZs; or S(O)N(Zo)Zs;
halo;

cyano;

nitro;

-Z4-NZq74;

~Z4-N(Zo)-Z5-NZ;Zs;
-L4-N(Z10)-Zs-Zs;

-Z4-N(Z10)-Zs-H;

0XO;

-0-C(0)-Z;

any two of Z;, Z,, and Z3 may together be alkylene or alkenylene

completing a 3- to 8-membered saturated or unsaturated ring

together with the atoms to which they are attached; or

any two of Z;, Z,, and Z3 may together be -O-(CH,),-O- ,whereris 1 to

5, completing a 4- to 8-membered ring together with the atoms

to which they are attached;

Z4 and Zs are each independently

(1)
2
©)
)

a single bond;
~Z11-5(0)¢-Z12-;
-Z11-C(0)-Z12-;
~Z11-C(S)-Zy2-;
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-Z11-0-Z15-;
~Z211-S-Z1p-;
-Z11-O-C(0)-Z2-; or
~Z11-C(0)-0-Z2~;

5 Z7, Zg, Zg and Zlo

(D
2

10
3)

are each independently hydrogen or Zs;

Z7 and Zg, or Zg and Z;o, may together be alkylene or alkenylene,
completing a 3- to 8-membered saturated or unsaturated ring
together with the atoms to which they are attached, which ring
is unsubstituted or substituted with Z;, Z, and Zs3; or

Z or Zs, together with Zo, may be alkylene or alkenylene completing a
3- to 8-membered saturated or unsaturated ring together with
the nitrogen atoms to which they are attached, which ring is

unsubstituted or substituted with Z,, Z, and Z3;

15  Z;; and Z;, are each independently

ey
(2)
3)
“)
20 Zjzis
(D
)
3)
)
25 (5)
(6)
(N
®)
&)
30 (10)
(11)

a single bond,
alkylene;
alkenylene; or

alkynylene; and

a single bond;
-Z211-S(0)¢-Z12-;
-Z11-C(0)-Z12-;
-Z11-C(S)-Zyo-;
~Z11-O-Zy»~;
~Z11-S-Z2~;
~Z11-0-C(0)-Z;2-;
-Z11-C(0)-0-Z;2-;
-C(NRy3)-;
-C(CHR1y)-; or
-C(C(R14)2)-
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provided said compound is other than a compound of formula (vii)

Rss
(Hzc Rss
[/ n
N (o]
R Vi 54
3 e\N/< l o]
H s Rso
HIV.
Rsy Rs3
Rsa (vii)

where
R, is pyridyl or pryimidinyl optionally substituted with halogen or
alkyl;
Rso and Rs; are each independently hydrogen, halogen or alkyl;
Rs; and Rs; are each independently hydrogen, halogen, alkyl or
haloalkyl;
Rs4 and Rsg are each independently hydrogen, halogen, alkyl, nitro or
amino;
Rss is hydrogen, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy,
~ alkylthio, haloalkylthio, or alkoxycarbonyl; and
n is zero or 1.
12. A compound of claim 11 wherein R; is hydrogen, halo, alkyl, aryl, alkoxy,
alkoxycarbonyl, or aryloxycarbonyl.

13. A compound of claim 12 wherein R, is hydrogen.
14. A compound of claim 12 wherein R, is hydrogen.
15. A compound of claim 12 wherein Ry is hydrogen.

16. A compound of claim 12 wherein Rs is an aryl group which is substituted with

Z,,Z, and one or more groups Zs.
- 233 -



WO 2004/085388 PCT/US2004/008827

10

17. A compound of claim 12 wherein R, is hydrogen or alkyl, R, and R, are
independently hydrogen or alkyl, and Rs is aryl which is unsubstituted or substituted

with Zy, Z, and one or more groups Zs.

18. A compound of claim 17 wherein Rs is aryl which is unsubstituted or

independently substituted with one or more alkyl or halo.

19. A compound of claim 18 wherein Rj is heteroaryl substituted optionally

substituted with Z; and Z, and substituted with at least one group Z3 where Z; is Zg.

20. A compound of claim 19 wherein Z is heterocyclo optionally substituted

with one or more hydroxyalkyl.
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