CYCLI C PROTEIN TYRGOSI NE KINASE | NHI BI TORS 5 Thi s
application is a continuation-in-part application of
U.S. Application Serial Nunmber 09/548,929, filed on
April 13, 2000, which «clainms priority from
provisional U S. Application Serial No. 60/129, 510,
filed on April 15, 1999, the entire contents of which
are incorporated herein by f’F PIE6 Field of the
I nvention The present invention relatésS'to cyclic
conpounds and sal t s TYROSINE RINASENNHIBITORSJ such
conpounds in treating protein tyrosine kinase-
associ at ed di sorders such as i mrunol ogi ¢ and oncol ogi c
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si gnaftfsshon Aertidiond 288 thepmine enkenispiavhick @rg incorporated
diffe Joal s conprise, inter alia, receptor
tyrosﬁ%%%%#a%g%eg%TKs), i ncluding nenbers of the

em dermal growth factor kinase famly (e.g., HERL and
HER2), platelet derived growh factor (PDG), and

ki nases that play a 25 rHBlield of tingilngenéiirs (Ti e-2 and

KDR); and,,jn additi.on, ,non-receptor ..tyrosine

i nases, | FRF BAFRRLARREIED Brlatantogyglic Iompapndsppd salts thereof,
(e.g. ush Bk ine kinase-
Boj ori” Yot o8 spiE o Boulin (rRADE ol dliTyrosine kinase

A. Y. ,assbhiated difoadersysueh dsyinoaunelogicoamd onédlogis désorders, and to
henmopaqj eti ¢ signal transduction”,_ FASEB J., 6,
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"Signal transduction by receptors with tyrosine -1

ki nase activity", Cell, 61, 203-212 (1990); and Ihle,

J.N., "The Janus proBatcRgtyand eftlké IRsestioh

hemat opoet.i c cyt oki ne signal |(1r13% Sem | nmmnol .,

7, 247- 254 Rrpbem) tyrosine kinases Ks) are enzymes which, in conjuction

with ATP as a substrate, phosphorylate tyrosine residues in peptides and

20 proteins. These enzymes are key elements in the regulation of cell
signaling including cell proliferation and cell differentiation. PTKs
comprise, inter alia, receptor tyrosine kinasés {(RPTKs), including
members of the epidermal growth factor kinase family (e.g., HER1 and
HER?2), platelet derived growth factor (PDGF), and kinases that play a

25 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,

30 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
di seases. In addition, PTKs play a central role in
the regul ation of cells of the i mune system PTK

i nhi bitors can thus mEact a W de varldejty of oncolo iC

and kimaseaicbiyily”, @eldofd&03- 21:%(:1’99&)8@ anus
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exanfvashimg, M+ fmasg) B, Y@?Qﬁrﬁow e Glarmyad: + pd Weiss, A,
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thereof, for use as proteln tyrosi ne kinase

i nhi Jnhnsps, R.,¥Kong, G., Wang, T, Thoma, R., and Kurosaki, T., “Activation
of ZAP-70 kinase activity by phosphorylation of tyrosine 493 is required
for lymphocyte antigen receptor function”, EMBO J., 14, 2499-2508
(1995)). Inhibitors of Lek are thus useful in the treatment of T-cell

25 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 RR\ NNR4A 3 RS Cwhere 10 Qis: (1) a
5-nmenbered heteroaryl ring; (2) a 6-nenbered
heteroaryl ring; or (3) an aryl ring; optionally
substituted with one or. nore groups R ; 15 Z is: (1)
a single bond; (2) -RI5C=CH; or (3) -(CH2)m , where
mis 1 to 2; 20 X, and X2 are each hydrogen, or

together form=0 or =S; Rl is: (1) hydrogen or Rs,

where R, is alkyl, al kﬁmmgﬁgbglnx&m_aaukyl,

cycl oal kyl al kyl , cycl oal kenyl , .¢cycl oal kenyl al kyl .
231 0% 58 Bhabrepent frtesitinn, residds ol SpRpgEpdipLipe following
each ' -3 iyt ot : i iihRibi .
o g AT g HUPRDRE ot prtelB b Kb fibitors:
ZF (2) -OHor -OR6; (3) -SHor -SR6; 5 (4) -C(O 2H,

-C(OQR6, or -O0C(O,R6, Where gis 1 or 2; (5 -SGBH
or -S(OA; Ky

X
L,
R
Z\N i
/ N—™R,
R, /
Rs

where

10 Qas:

(1) a5-membered heteroaryl ring;
| (2) a 6-membered heteroaryl ring; or
(8) an aryl ring;
optionally substituted with one or more groups R;;
15 Zis:

(1) asingle bond;
(2) -R,C=CH- or
(3) -(CH,),-, wheremis1lto2;

20 X, and X, are each hydrogen, or together form =0 or =5;
R, 1s: '
(1) hydrogen or R,
where R, is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl,

25 aralkyl, heterocyclo, or heterocycloalkyl, each of which




(6) halo; (7) cyano; (8) nitro; 10 (9) -Z4--NR R6;

(10) -Z4 N(R6)'Zs NRnR'; (11) -Z4 N(R13)-zZfi R6; (12)
-P(O(OR6)2; R2 and R3 are each independently: 15 (1)
hydrogen or R6; (2) -Z;, R6; or (3) -Z"NR R3 R4 and

R5: (1) are each |ndependently hydr Ig;;en or éﬁ
_Z: N(R6)-ZS NRL6R is unsybstijited d)Wliﬂb t%é\rﬂdoneor

with the nitrogen atomt.Q the a
conplete a 3- to 8- Hb%ép’é#]‘?g{iz % évﬁo)%‘igﬁgré’t ed

het erocyglyi ¢ rLOH $i@R;i s unsubstituted or
substituted 25 with Z2"°Z2 and z3, which het erocyclic

ring may(®pti orSMlor-Biye fused to it a benzene ring
itself subst j 1 ut gd bst i Z" Z.

S R S R ISt o R 0G0 ehelie T 5%
independ tIy r n -4 (2) R and R8 may
t oget her e al rky "e}?g’? Sf%% ene or heteroal kyl,
conpleti@ a Bhalog 8- menbered saturated or
unsaturated ring with the nitrogen atomto which they
are attadhed, @AY ring is unsubstituted or 5
substi tutged w 1, Z. and Z3; or (3) any two of R
R, and R’, may tdgether be al kyl ene or al kenyl ene
| tonpletigy a 3: . a{sgrenbered sat ur at ed

(10)  -Z-NER)Z NR,R,;
(11) Z-NR)-Z-R;
(12)  -P(OXORy),;
R, and R, are each independently:
15 (1 hydrogen or R;;
(2) -Z-R,; or
(3) -Z-NRR,;

R,and R;:
(1) ' are each independently hydrogen or R,;
20 (2) -Z-NR,)-Z-NR R, ;

(3) -NR)ZR,; 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
25 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,;




or unsaturated ring together with the nitrogen atons
to which they are attached, which ring is 10
unsubstituted or substituted with Z* Z and Z3; R 3
is: (1) cyano; (2) nitro, (3) -NH2; 15 (4)

- NHCal kyl ; . (5) (6) -NHCaryl; _(7) -NHCOOa] kyl ;
(8) - NHCO&ry! Rzenéd}a%%nh@ybe allpylene, alleppleng or

(1D o iz ¢ 1|2; h?&;*%@lmiygéoi@fﬁk ‘é]yé- to‘ﬁ-m(egm?bér%ﬁ)samated

-CO0aryl; 30 R15 ispr uﬁsﬁﬂﬁrafﬁdjﬁﬁgeﬂth thehitkbln atom to which
(3) aryl; (4) arylalkyl; or 5 (5 cycl oal kyl; Z1, Z2
and Z. are each mde’ﬁh&iﬂ%ﬁﬂ%ﬁac}f( wijeh vggrisamspdstituted or

vvhgre Z6 is (i) al kysﬁbs %G&IW’I kk%“Xnaz or

3) any two of R, R,; and R, 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

10 unsubstituted or substituted with Z,, Z, and Z;
R,is
(1 €yano;
(2) nitro;
(3) -NI,;
15 @  -NHOalkyl;
(5) -OH;

(6) -NHOaryl;
(D -NHCOOalkyl;
8) -NHCOQaryl;

20 - (9 -NHSO,alkyl;
(10) -NHSO,aryl;
(11)  aryl;

(12)  heteroaryl;
(13)  -Oalkyl; or

25 (14)  -Oaryl;
R,is
1) -NO,;

(2) -COOalkyl; or
(3) -COOQaryl;



cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl

cycl oal kenyl al kyl, aryl, aral kyl, alkylaryl, 10

cycl oal kyl aryl, heterocyclo, or heterocycloal kyl; (ii)

a group (i) which is itself substituted by one or

nore of the same or different groups (i); or (iii) a

group (i{l)or Mydrpgemj ch is substituted by one or nore

of the fg$|OMA¥@y groups (2) to (16) of the definition

of z1, #2)and #8¥b15 (2) -OHor -OZ,; (3) -SH or

- SZB; ({Q %ﬂi -C(0 928, or -O-C(O,Z8; (5)

- SOBH, or S(O,N(Zs)zB; (6) halo; 20 (7)

cyano; (48) rndﬁymﬂkylgk -Za NzZ7Z8; (10) -Z;, N(Z, )-2Z5
I\IZ728 gl -Z4 N(Z10)-Zb Z8; 25 (12) -Z, N(Z10)-Za
& (13) qnﬂwﬁkacxc» Z6; (15) any two of Z1, Z2,

d eth b I | k I
a”np%e??%éd%’%r 850 AR, ed 6 or
unsatur gyed rimgropeRh ey, where Zhig @ Ak, ta@kaﬁyls:hlkynyl

they are attached; or (15) any £ 0 and Z

may together be - qyddplkﬂ,cwlga]&ylalkwgcychogugenyl
conpleting a 4- to 8- tur ted

unsaturated ring to‘@'@ﬂ'ﬁ‘ﬁ ]oa%ﬂflwll’hey

197 € attached; ‘ Z4 Wl&%%l?ﬂ%&fo?ﬂﬁ@ﬁﬁ%&%ydoﬂkﬁ, (ii) a

si ngl e bond;

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 Z;

15 (2) -OH or -OZ,;

3) -SH or -SZ;

(4) -C(0) H, -C(0) Z,, or -0-C(0),Z;

(5) -S0,H, -5(0) Z;; or S(O) N(Z)Z;

(6) halo;
20 @) cyano;
(8) nitro;

@ -Z-NZ,Z;

(10) -Z N(Z)-Z-NZ,Zg;

(11) -Z-N@Z,)-Z;:Z;

25 (12) -ZNQ@Z, )Z H;

(13) 0X0;

(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



(2) -zii S(O4 z,f ; 10 (3) -Z,; CO-2Zi ; (4
-Z2"-C(S)-2Z,j-; (5) -zii 0¢zZ"'; (6) -Zn-S-Z+~-; (7)
-Z,,70-C(O-2Z,r ; or 15 (8) -Zu C(O-0O02zC; Z" Z8, Z.
and Z,o0: (1) are each independently hydrogen or Ze;
(2) Z, and Z8, or Z, and Z., may together be al kyl ene

or al kenyl ene, conpbgunBgtrated ringdogeitieeeith the atoms to which
saturated 20 or unsaturated ring together with the
atons to Whl ch they they arealdaehed;Wich ring is

unsubstlt d or ubst ed h Z 22 nd Z3; [?fH
(3) or 28, ogef"ﬁ‘gﬁ:W ‘I*Jr#vz@» ﬂﬁgfia%a% ﬁ’ébs F0-(CH,)-0- ;where
al kenyl ene conpl eti pgs # ¢35, tom! ?ﬁléﬁﬁ@ﬁ@%%@hﬁﬁﬁfeﬁéd@éturatedor
25 unsaturated ring togethef with the nitrogen atons

tos which they are auhaa:ﬂmdtedmngrtogeﬂ@rwuththe atoms to which
unsubstituted or su ituted Xﬂ Z" Z2 and Z3; Z11
and Z12 are each ind %F@rﬂqt? €%1) a single bond; 30

) ke ¢ T
(3) -Z. (@)- Z, aasinglébond; - A S)-Z;, ; (5) -Z-OZ -;
(2) -2, -S0) 2Ly
10 B 2,002y
(4) ~Z,~C(S)-Z,,~;
(5) -2,,-O-Z,,~;
) -Z,,-S-Z,,-;
(N -Z,,-0-C(O)-Z,,-; or
15 (8) ~Z,,-C(0)-0-Z,5~
Z,, Zgy Zyand 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
20 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 Z,, together with Z,, may be alkylene or alkenylene
completing a 3- to 8-membered saturated or
25 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: ‘
(L a single bond;
30 2) alkylene;



(6) -Z'-S27"-; 10 (7) -Zi OCO-Z0Q: (8) -Zi

CO-02zi ; (9 -C(NRL2)-; (10) -C(CHR')-; or (11)
-C(C(R)2)-. 15 Conpounds within formula | include
conmpounds of the following formula Il and salts
thereof. R AR n RARZIBN\ R5 X311l 20 where n

is 1 or Z3)A is a3kedeflenél drf om carbon and nitrogen; Bis
sel ected fromnitrogen, oxygen and sulfur; X2 is
oxygen offsul f @l Gﬂ%@l’i{ R2, R2, R and R are as
descrj bed above. -8 Detailed Description of the '

| nvertd¥h The fol | owi ng are definitions of terns used
in this pgpecific@hhRbondhe initial definition

provi ded for a grotp or termherein applies to that
gdoup or{2)er m thy-S(QNei-; t he present specification,

i ndi vidually or_a rf 5 of another group, unless

ot her wi s&)i ndi C%tt‘g‘tﬁg? » terns "a& or "alkyl" refer
to strai gt or _gr gﬁgd_.chain hydr ocar bon groups
having 1'to, 12 %arbon“dtons, preferably 1 to 8 carbon
atons. T{H exprBsO-Bp-;"lower alkyl" refers to alkyl
groups of 1 to 4 carbon atoms. 10 The term "al kenyl "
refers t®strarfB-%s; br anched chai n hydr ocar bon

10 N 2,-0-CO)Zy;
(8) -2,~C(0)-0-Z,-;
)] -C(NR,,)-;

(10)  -C(CHR,)-; or
(11)  -C(CR,),)-.
15 Compounds within formula I include compounds of the following
formula IT and salts thereof:

Ir

20 where
nislor2
A is selected from carbon and nitrogen;
B is selected from nitrogen, oxygen and sulfur;
X, is oxygen or s"uifur; and
25 R, R, R, R, and R, are as described above.



groups of 2 to 10, preferably 2 to 4, carbon atons
havi ng at | east one double bond. Were an al kenyl
group is bonded to a nitrogen atom it is preferred
that such group not be bonded directly through a
carbon bearing a double bond. 15 The term "al kynyl "

refers to strai ghDeénilwdDesediptienof thelfnvention
roups of 2 to 10, preferably 2 tg 4, carbon atonms |, ,
%avi ﬁg at The &ellovang &rﬁiq@lﬁ@l%B% 919 W@}Seu%% 3 “i%weclﬁcaﬁf’n-
r oupi. S .bon tQ.a nitr. L el -er
ot ChR g gty Bt for £ B8 b tarf BRI dniites to that
car bogrAdr tasmPtHrbigheutPEtpredbnThgecifiationd ifdiveieilly or as part

refers to a straight chain bridge of 1 to 5 carbon
atfonsofcomuthet groupy wilegs ethrsmwise (ndiepted. ( CH2) x-

b AR B A b
to a &%h%otf%hgg %&Ik'gﬂ%l%. 13 da%beon aE@iﬁP,g(ﬁ‘gférﬁ yl to 8 carbon

havi ng” one or onds that Is connected

si ngl gton?h Dhée dspriasionHJower alkiyl't refetscin alkyhgrbups of 1 to 4 carbon
| ower al kyl groups. Exenplary al kenyl ene groups are

- CH=
£ 09 R A ARy PR i prossbon

5 canbepsaFers Tohprefersbls 2 td £ @rbendtdhehaving atleast one
connected by single bonds, 30 and may be substituted

wi t h doulde BohduneWhera wh ajkenypgronpdappradsd to g nitrogen atom, it is

al kynyl ene groups are -C= C-, - -Cn. G - CH - Cr .
- reteiged theffndd Ervuinct ol el Bredy kel &) rBon bearing
refery §ouRleUyd. ¢ cyclic groups (for exanple 6

menber ed nonocyclic, 10 nmenbered bicyclic or 14

msnber ed tThearin talkynyligedarstte styaight ahbramched ehairnt o

L oo o EXSTPL M o 5005, 1S s naving o

(1SS P B 54 vt

" hal ageni, ibidprdfatred thef such grolipusst bechormiedatirently through a

brom cgs'boril %eglr'}ggiaog'iil?lg bond.

20 The term "alkylene" refers to a straight chain bridge of 1 to 5
carbon atoms connected by single bonds (e.g., -(CH2)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

25 bonds and may be substituted with 1 to 3 lower alkyl groups. Exemplary
alkenylene groups are -CH=CH-CH=CH-, -CH2-CH=CH-,
-CH2-CH=CH-CHg2-, -C(CH3)2CH=CH- and -CH(C2Hp)-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,

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



The term "unsaturated ring" includes partially
unsaturated and aromatic rings. The terns
"het erocycl e", "heterocyclic" or "heterocyclo" refer
to-fully saturated or unsaturated, including
non-arorrati c (i.e. “heterocycloalkyl) 15 and aromatic -
. e alkhnejiene grodpsand {C=DCquEElo-O5E Gy OHKEH3)-0==F Q- and
nenbered nmonocyclic, 7 to 11 nenbered bicyclic, or 10
to 1SCFE|G3€I-E6}2H3)C&§27HC ring systems, which have at
| east one heteroatomin at_I|east one carbon
at om cont dihs teyosi“ay. o amrl rmefy tor anomeatpe exslisgrenps (for example

0r 048 SRR R ReRAC IO BANRIE o 3u eBihetld tricyetic

a% ONMpi ANy REMS)whiidh &dritia®n B%QMecdrBSn@tbﬁﬁg ke aryl groups
sul fur heteroatons nmay optionally be oxidized and t

niht r ﬁgﬂnde ipélelayb Yhiﬂlﬁ;ﬁnﬁmﬂdl gmfﬂne'aqam erni zed.
T

ot et ot o6 erss SerP oA g el ESen” refie te gEslis,
EXG”HF: FG ﬁ?ﬁé&?&%@lﬂ%ﬂ?ﬁ??ﬁ%dﬂca éJpS i ncl ude

pyrro pyrroly pyrazol yl, oxetanyl,
pyrazol i nSﬂh,e termd dhalogen" aat dhzah)"irefdr, to fluorine, chlorine, bromine
I m dazql.idi nyl, oxazolyl, oxazolidinyl, i soxazol i nyl ,

1&oxapdi et hi azolyl, thi adl azolyl, thiazolidinyl,
i sot hi azo

tetrahydrd ury Q‘ilﬁkenyfa oxag azof‘ly{:"SPpl perygnsaﬁuratedand

pi peaﬁﬁngﬁbnng%- oxop| perazi nyl, 2-oxopiperidinyl,
2- oxopyrrol odinyl oxoazeplnyl 30 azepi nyl,

4- pi per i d&hg termy Mhetiengeycle’y theteraaycligon 'Fhe@emyclo” refer to fully

ItO Klr Iagﬁ:atﬁ%ﬁ%efq s t%ﬁ'e% h%‘ﬁ gﬁgﬁan&gﬁr%%%&gk en%eterocycloa]kyl)
18 agRd ab&hal eml(a 8 HHebRarl"Peytlid’g2baps, P dxample, 4 to 7

tetrahydro- 1, 1-di oxot hi enyl’, “triazolyl’, triazinyl, and
t he mIek:d)erEdempncmwyhdal'kymll mdmbereddhicyélic, gr d0de 15 membered

Ibgﬁlz%%'% B Emg@g?n&%bgégéghﬁenz%%é%a%m in at least one
Ot SRS A EALE Yo

benzamtagmngelhe:tmmtbm mmvmy,l 2, 3 Gedhepyroatoths selected from
Cl nnoI i nyl, quinoxal i nyI | ndazol y pyrrol o%yrl ﬂ\{l .
gyp@qon:(ss QEFEo atgm: % pm where the nitrogen

]:jlmhy}{dém SOl n%‘g &Pg%gﬂ%ﬁ{da %ﬁ{ldr%agi ‘.’%ygd?%’%‘%%ﬁg’éﬁé nitrogen

heteroatoms may optlonally be quaternized. The heterocyclic group may

be attached at any heteroatom or carbon atom of the ring or ring system.
Exemplary monocyclic heterocyclic groups include pyrrolidinyl,

25 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,

30 azepinyl, 4-piperidonyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
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3, 4- di hydr o- 4- oxo- qui nazol i nyl ), tetrahydroqui nolinyl
and the like. Exenplary tricyclic heterocyclic groups

i ncl ude carbazolyl, benzidolyl, phenanthrodinyl,
acridinyl, phenanthridinyl, xant henyl and the |ike.

15 The term "heteroaryl"” refers to aromatic

het er getrahyGrdpiyeaiyl, mdrpBolingl, thizehfphalinlyl gihtamsrpholinyl
i nclude_pyrrolyl, pyrazol |, imdazolyl, oxazolyl,

i soxasulfyxide; thiamsirpholinyl stlfonss 1yA-dioxslang and)| yi |

pyr | ey SR 1 BASERT el Sk B ey
the like. aﬁé@ﬂ&&&cy&éheweragych o grbl it ndedoifolyl,

-C(O-Hor - A" denote
respe bbnmhyazol_ﬂ( E}nﬂ&aﬁolyl,dé@zo&iﬁpbdr bexothienFl, qumuclidinyl,

?Eeg |)oe026 y O %%ggtmno O) Zu@gg.? nﬁt genz:mldazolyl

'Os?(o?’eﬁé%ﬂéneﬁﬁéﬁ%@ e é’ﬁ"ﬁls‘? iny I oumaringl,
or - SGedfop¥franyd¥Otindfolindd, Ruhalg], Ohdddudylf pyfmll@yndyl

may in sorre cases formsalts which are also with

t he sﬁmynﬁmﬁu(sudhaéﬁmmfﬂ -geyading sfureldh2 %Pbﬂ@@mll or

L W T PRI IE TR RN TP

| ndi 08l edinyfi ol SloBiALLESYD), tobhlgHRbaVBRAG! 8hA the like.

denotes acidic and/or basic salts formed w
i nor gani ¢ Endﬁ:@ﬂamtg'mylchc bete:tgcmm Q@upamdude carbazolyl,

ZW tt r| Q tern nner sa ar ded

't hi Berot mhenanthroting); pagins) PHesptheidiny!, ganthens! and
may bghgﬁkg_ed, for exanpl e, where the R substituents
conprise an acid noiety such as a carboxyl group).

Also i nclTHedethr Fhe%raa@lﬁtﬁfbﬁmnmﬂmhemqmﬁtgroups.
such as al kyl anproni.um salts. Pharnaceutic

e

accept abl Exemplaryhaterearyl gronps |R;‘HI1'P ,spyrazolyl
o RBREbST ko iR, oot AR so8 b2l furyl,

st epsthibhglh oREdiak6l l’?ﬁdﬁﬁ@ byrhgighyl ot dinyl pyriddAisy],

of the conpounds o t e fornula I may be fornmed, for
exanpimazolyl, faaginyhpnd thelibend | with an anount of

i um suchiees S8 1 2nriORbL Beiles TRIPR o1 @y QB OO R,

or i NoPACAY)ES EenbRy réspdctivielyCC(OXR, ¥ DO((D)—@HE | #NC(O)-Z, or -
C(0)-0Z; “0-C(O) R,” or ““O-C(0) Z,” denote, respectively, -O-C(O)-R or -
0-C(0)-0OR,, or -0-C(0)-Z, or -0-C(0)>-0Z,; and “B(0) R,” or “-8(0) Z;”
denote, respectively, -SO-R, or -SO,-R,, or -S0O-Z, or -SO,-Z,.

25 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

80 |Dbases. Zwitterions (internal or inner salts) are included within the term

-11 -




Exenpl ary acid addition salts include acetates (such

as those fornmed with acetic acid or trihal oacetic

acid, for exanple, trifluoroacetic acid), adipates,

al gi nates, ascorbates, aspartates, benzoates,
benzenesul f onates, bisul fates, borates, butyrates,

ci t r dsalt(s)t aspbed heedn (Ahd anaybe forthéd, fat example, where the R
cycl opent.anepr opi onat es, di gl uconates,

dode &pbstifuentscompriseran aridonaiely surh #gasgarkoxyl group). Also

%legfg'ﬁog@es %xanﬁ@%ﬁ%@%gﬁ% S & Bficslammonium

hydr ealtenpiesmdusdtiehllfiadesptable (i.e., non-toxic, physiologically
2- hydr oxyet hanesul fonates, |actates, mal eat e$,

net hagesntablm salis argm efeirrerh iadthomghr ather salts age useful, for

ni cot| nat s nitr xal.at.es
per s » in 180 Fﬁ‘ﬁtﬁi 67101, Pepﬁ%@%&{lgg be employed during
R

pi cr E' a'ﬁo‘ﬁal Gsc'of éﬁﬁcﬁ ay be formed, £
SUCCI nates, sulfates (such ose orrre Wltﬁiﬁy » 10F

sul f lexampée,lbj,)reacmngfaacmﬁpem(l&mmm&ntdmmhﬁfﬁmd e tase, such
herein), tartrates, thiocyanat t ol uenesul f Qnat es,
undeéﬁﬁaa%gvalm appput; v@amﬁmﬁﬂplaﬁﬁ opgdnwhightbe salt

%é)?r{)??%epi;n acl ‘\é?y sutgﬁﬁ’étg g car&%b&lﬁg}gﬁhzﬂnm

i ncl ude Eﬁﬁfplhlf? ﬁﬁﬂtﬁdlﬁbﬂ@hlts iBélalde SRbtates (Kilthass those
sodium lithium and _potassiumsalts, alkaline earth

met afersad mﬂm@b&w@@ 25 ﬂ:uhﬁbnmetmagnia foremagnples trifluoroacetic

:s%gl ts%c thdl Iﬁ bg esaé exa%)lragﬁ? ni C %em nes)
hydr B@&Eﬂé@ﬁlfonaﬂeg DistBabed b&ﬂeﬂcﬁﬁbﬁﬁ&s mtrates camlt:»horates,

N- net hyl - D- gl ucami des, t-butyl ami nes, and salts W
Hmi nearaphqsstdfwlates cs{dgpemtml,eprgmnnetmndlglhmﬂatk&g The

win i%ﬁ%?% ‘Ghafeiihadon PPl siikobgh %?ﬁ

eth y h&vad r %3]
i odly%lleg)lr di a?kyl ’S%I%% tes 9 H | née‘{eﬁ{/ql | et y ,
d i bubydrochlwtidisahydrobsroinfidés ﬁ)ydrd)i@diﬂ@ haihydeetyedhanesulfonates,

Sl el 5 o i,
2 ROGHEL pah Ol OEted 30 G AR et ar’z al'so
10 cd»phenplpbvpidnatss; iphospietel pidrates Opivilhtes,ropionates,

enpl oyed. herei n, denotes a
P aglcy lates, succinates, sulfates (such as those formed with sulfuric acid),

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

25 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)

30  such as benzathines, dicyclohexylamines, hydrabamines,

-12-



conmpound whi ch, upon adm nistration to a subject,

under goes chem cal conversion by netabolic or

chem cal processes to yield a conpound of the formula

I, or a salt and/or solvate thereof. Solvates of the
conpounds of fornmula | are preferably hydrates. 15

Al siNeeatihybipghicamihbs Nmeothyl-Ikghmanndes, tshidyl amines, and
those which,  may exist due to asymetri.c carbons, on .

t he RSalisdvithaakine asids such 2370 IRE, Ysing énfl&?lﬁilk&- |The basic

i ncl udj; ani.j | ] . r

cont enpaEEh Rk frotaE 55 Bb rRPE LM HfentFSfich as lower

I ndi Viaiddll halsd& (8Q. SUTRYE ethyl, peoplRAA haigyladhléH@es, bromides and
invention may, for exanple, be 20 supstantially free

A ) aty .
of 5 ot hedides)y dealkyl snifatey (bg. dianethyll diethyledibubyle anddliamyl
racemat or wth-all.ofher, or,other selecte
51 or cBPLBHE st b3t hRLHES (eufrdsPel dpuiie Bt and stearst
I nventhRpdan
defi ngd by@hgﬂ%%ﬁg%gggfg{&ee?o’mn aﬁ%frcllg.g%l’ 'rlg%%zr%ﬁld
t he sphenhéthndtbromidedoapbotheatssubstituents thereof are

25 chosen to provide stable jeties and c ounds. .
Preferred &ﬁgﬁm@h@vﬂeﬁ@%@) FPBRANG Pfo {ﬁ%emapegleﬂtare also

i fwent,] und f a I

NF ot PR T et prodillh, & mpfYeaTiebfly denotes a
nor e, canpoasdsdhich) Ypal hdmdhiskration £62a RibjBet, BhdefBoedtthemical

R are selected from the following definitions: Zis
a si ngowversios bRmetabalis arceheanicabprasoeres de yielda eompound of the

o RO 53l 2R R ESRUFERRREA S elyaies g8 fhe cqrapounds of

and Xforhgggtmel;@féﬁg%wﬁge@nd nore preferably form
=0; R2 is hydrogen; i's selected from-Z4 Rs or

-5 - NR, RB Alldstexeopssmeergrof the piobsent Zomzeundhoruwhagthose which
a single band.and R6 is aryl ar hetero I jch.is_.10
o e e to S et g tand o s R eHhPG R of the

mor €& (RhBhGARBE the RPRUILT, IntRdiBE UBHtBRerid and diastereomeric
hydr ogen; and

forms, are contemplated within the scope of this invention. Individual

stereoisomers of the compounds of the invention may, for example, be
20 substantially free of other isomers, or may be admixed, for example, as
racemates or with all other, or other selected, sterecisomers. 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

25 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 -




R6 is selected fromaryl groups or heteroaryl groups
which are substituted wwth Z" Z2 and one or nore
(such as one or two) groups Z2. 15 Methods of
Preparati on The conpounds of the forrmula | may be
prepared by nethods such as those illustrated in the

f ol | ewdragad kepedially bl oPENXE B R, R,, Rj;rfoﬁsﬁdﬂs are selected from

Sol vents, tenperatures, pressures, and ot reaction
20 cﬁm@iﬁﬂm&fbﬁm@aﬂsl y be sel ected by one of

ordi nary taII |n t docunents cited are
incorpora ‘valreference intheir entirety.

Starting Raﬁseéél@&%d%&nw & @ddwyﬂk?! | 394 EalRbxy,

readi|ly prépared by one -of ordl nar i1 T i’n the ‘art.
Gns tlkaxyearhonfyl,onrgryloxysarbenyd andasimert prefarnbhy hydregen;

t he specificat,i or _as specifica ef i ned
schene. 2%1 #ﬁé }géf’ﬁ%@‘seré"é@%m I‘-Févecf Wqﬁpreﬁereﬁlyrﬁow =0;

out vvitthF H’ terials and/or reagents in
solution © er fa Tvely, where appropriate, wth

one or Rgusﬁeiéétb&g‘rdmtp_zr{]ftgbﬁ - N&%&hﬂis ttﬂourwbﬁeﬂezably -Z R,
soI id support (see (1) son, El | man,

i, mmmgb bgsl and mwl(o;mmm w;hmh is
f‘fr " hlubliegfed G ESSHeatbd wifff . 7 and ol m BRGY (5Feferably, one

(19951):“;,({ oﬁﬂgla’p It A, Barrett, It. -14W
Dower , or, S. P. A, Gordon, E M, Journal

of Medi C|R§ish)ideEB;ta13d 37,1233-1251 (1994); (4)
Gor don,

S. P. A ER(%I%%?F%@% O AT FTONRP O BBy gfoups Fhich are
Ol OO (B BSEREND oe7
18ngewandt e Chem e I nternati onal Edl tion in English,

35, 2288-2337 (1996); (6) Bal kenhohl von dem '
Bussche- Hunnef el d, Lanmh&& , Angewandt e

Cre = 10004 ey 605 ety i
Rt gdeh as those 111ustrated in the following Schemes A through E and I

through XT. 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.
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ZI'l -\WOR*  (1)forR2H base/R2L for R2 and R3 = H (2)
for R3 H base/R3L (1) saponfcation L = |eaving group

(2) Re"NH R2 Q R3 Z,000R ii R2 and/or R3 ~ H (1)
saponifN (2) Rs RR HQ~! RBZI R Xt,X2=05 -16
Schenme A illustrates a general nethod for form ng

conpoWd Dawer, Wﬁ-l eI;hF oéoxa Sc PrpoRordsn, EFhf, @Iomuhal of Medicinal

T (a7 08 _g{zézahngs_g}; & Sofer ol lpmrete & W., Dower,
f or meqy by, émep 's‘ i g%ggf),a A A (Fournil %ﬁ%zfl@zﬂz Chemistry, 37,

protecting grodp suc or aryl

foll 0\1685{1340&(&994)!;) B Balkeahbhle Fl.| vorbdenEBhssthe-Hunnefeld,
in thf ]§:Y Al tern tlvely i may be reacted with R L

whier e o, Vaskel n§-egrwandte Chemmgd 65@ﬁa@paall Edition in
by r oivesh &5 3% HaT ClodeR 1) Rt PRINGTT MonHent Bische-

por ti Ehfndfeld| Dafikky, A AZsthdl| C§ WigdetBldie Chei®, P08, 2436-2487
subj ected to reducti've 10 am nati on usi ng the

appr opt39)eand (BHodia, M. keDougs Déscovenn Today,hkg 27-34 (1996)).
compound ft may then be saponified and reacted with
amne j j under conditions known to those skilled in
the art, to formla where R and/or R :

-15 -



are other than hydrogen. Methods for preparing
preferred substituents on the conpounds | 15 are
illustrated in the followng Schenes | to XI. 20 -17
Scheme B 1 1 RONO CuX2 or 1. Reduction HZN

NaNO2MF/ CuX2 2. Oxidation COOR X=halogen COX is R
Ph3P=CHOOOR 1. Saponificati oScheme AHEN CHO COOK' R5
YAD 1~ For Ryan and/or H,2 Raand N2 Q vii O
R5 RB 0 R5 Z=-CHCH For RZ R3=H XI, XZ=0 Ar CHZNH2
[H or viii CF3SO3H TFA i N N ArH2C

Ry
HzN
Z/COOR*
i o
(1)forRa# H,
pass/hiat forRgand Rz =H
(2} forRg# H, o
base/R3L (1) saponification
L = leaving group | @) Fls..l}rFu
1 ' H
N
A3 5—COOR"
ii
Rz and/or Rg# H
(1) saponification v
Rs. - Ry
H \ A
. Ry
Rg > T/
Ia B
X,, x2 = O
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R5 0 5 -18 Schene B illustrates a general nethod for

form ng conmpound | b, which is a conpound of fornula I

where Z is -CH=CH and X, and X. together form=0. As

shown in Schenme B, a 2-hal o-conpound vi can be

prepared by reacti ngé'ﬁn appropriately substituted

2- ami no- conp mesAdllyppirg geperal methad forfoxming sompound Ia,

al kyl i d4is t- Lhrite in

apr ot ivgbfgglégnﬁ%%&ﬁﬁ aéie%igé? %ﬁ#’??? P’Véﬂef‘ss%&“ﬁt"gether form =0.
2- hal AAxeligwonie Scheke, ob d 2 '
(1985)). Conpound PV Sﬂg'n ﬁ%u{:ﬁﬁﬁﬁﬁzgﬂégaﬂrﬂekgmﬁnmw

agent bsuformed hysdipomificativmyef i ,dR * is astdrhoxy] protedimgpamoup such
tetrahydrpfuran _t 0 an .al cohol,, which can be
oxb di ASELETE o %Wlﬁﬁvh fr?ﬂﬁﬁ'eé keagtien vash f@lﬁ'ﬁrl?!dli’lhmﬁﬁhc’ds

i ol . .
o1 dengRgw T e et UIATIR L SPIRL S i 80 WAUIR.L, where Lis a
al kyl (éavingemyhpBachhe halden@r eRGabR] i1 bQuARSIAY portions),

car boxyl ate_vi. Conpound vi can be saonnifi ed and"t hen

r eact ptigraly fellemed by ireaction wetthBgls (fen ewmmiple, ih egmimolar
skilled j.n the .art .to,,formvii,. npound vi i .can. be )
react & aﬁf?ﬂq&ﬁ% e%%lwl‘?e&r%mﬁy %ﬁ S\H!l]%?‘@e‘%a? reductive

e poryaatol usiag MORbDIprldte Mlchy 8 & UNBhL 15 i I, The

f or mecdotoyourddi imay theartrosupbnified uhd reatted ppith Rihidleqlly under
substituf.ed benzyl am_ne such as 4- nethoxybenzyl

am ne®¢ F@Pﬁj‘é‘eﬁﬁ’o@rﬂmﬁﬁ skifjadcin iheprbetorfprmotpewbeye Biand/or R,

or trg_.pégﬂle 'thgnesﬂé,ld?g'&.such as

trifl uoronet hane i ¢ acid and 20 trifluoroacetic

acid in the Methedicfor prepavifid prefeerdddibstitubhiy éh the compounds I
and R, are hydrogen. Methods for preparing preferred

shivst araidlusiraiad in she SolnyvingsSehemgsel %d Xlstrated in
the following Schemes | to XI. -19 Schene C 0 R50 Cl

20
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"ZNQWR . Q " Ow OOOR JI COOR is R50fiORe x O R1
1. Saponificati Q1. PtgP=CHC " 2. R15Li H N R15 2.
Deprolection xi 0 1 RR1 HQFor R, RB=H\ Ra /
COOR* 1. saponification 2. H~ R3/ R5 R18 x R5 R15 0
1. For R2 H base, R2L Z=-C(R151~H, 2. For R3H

K1, x2=0 base, % L = |eavi ngSghempB saponification
2. HNRA R RLRS QR3 COOR* R15 xiii R2 and/or
R3.-H -20

RONO/CuXa 1. Reducﬂon
or -
HoN AR
NaNOxHYCuX» 2. Oxidation
COOR* X =halegen COOR"
1a iv
1
Ph P"CHCOOR* 1. Saponif'cation
._:.ah____»_ —_—
/ 2, Hy N’Fh
- i
CHO COOR Rs

il

Z=-CH=CH,
x19 x2 =0

For Rg, Rz3=H
ArCHoNHz [H]or
¥iii
CF35053HTFA

‘ &

el = T\
As

8]
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Schene Cillustrates a general nmethod for formng

conpound Ic, which is a conmpound of fornula |I where Z

is -R'"CCH and X. and X, together form=0. As shown
in-Schenme C, a 2-am no-conpound is can be 5 reacted

with a chloroformate or dicarbonate to formx, which

can be sapoSchéme Biltusdireinkedgerdril fivthéd idforinihi @émpound Ih,

reagent to form conpound xi. Conpound xi _may be
r eact &chiph ifa gampound of formula I where Z is -CH=CH- and X, and X,

oo AR LA U556 2. 5 ot e
form igi‘épm-éﬂtlﬁfféﬂbﬁﬁgea\f#aﬂﬂo%ﬁ'ﬁ@élﬁ%h‘sﬁtﬁfﬂ%a%in@%&mpound ia

R, are hydrogén may ornmed by “saponification o
xi% f wtithoveppewy(ii) halide andwint allyh nitritessuebRENdrbputyl nitrite in an

o darobeh ol aspbee ot it P v Eercompmungis (e J. et
\m | . - -
cxanpf 2t 22, AP PR T U PR IB R vt  geducio

by r eagéntosuchi ddsddihmborohedrias Mtﬁanél%ﬁl#ﬂe@&b 3etrahydrofuran
portions) to formxiii, which may be saponified and
r eact taifopm mmm,mhmhwwmedwggmmdmng lagent such as
(lled.in. theart.to formls.. where R, and/or R _ar
er BYTSS T ETPRimaRo B PP AL AED SRR st e o fyan aldebyde v.
subst Chafpundcdr'Be $O4BIOY ﬂkgl b \d3yli
t he foI% ng ’S?:%wﬂ]enes [ tol%l(\i/lﬂlgjdl -2 (t%%]%ﬁ%ﬂﬁ%ﬁ%;}i d}ﬁhflene)
Rz O acedai@stoZerin @rbdkylEld yil GomipduRE visasdieciapobified and then

N AT N -
558 4 o SO A

A% r esherwl? g -CH-CHN atel Xq Xidogeatterfeager). Altetndively,
Lawesson' s reagent

(2, 4-mapounse tidanlnTh yhere Rarnd By areH geasmbe foraeehby reacting
-2, 484:)]3%\1%1%& ﬁ_&_ daal ﬁ%p%%})na%w 'suggﬁfﬁteﬁ%le%zyl 8ing géch as 4-

(197
methoxybenzyl amine to form compound ix, which can be hydrogenolyzed

or treated with an acid such as trifluoromethanesulfonic acid and
20 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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Met hods for preparing preferred substituents on the
conpounds | are illustrated in the follow ng Schenes
| to XI. -22 Schene ERLRI RZRp /~Q-4 RQ- -9
/114 3 Z 1" Rs Z\N Id RS Rs 5 Schene E illustrates
a general nethod for formng conmpound le, which is a
conpound of the fornula | wheSth¥meald Xz are each
hydrogen. As shown in Schene E, the conmpound of the
formula Id obtained in Schene D may be converted into
the corresponding am ne le by reduction, for ‘exanple,
by reaction with Raney nickel. 10 Methods for
preparing preferpred substi®uents on the conpounds |

are illust > mthefol)ﬂqvmng Scheme | to 3

Schewggb] G Rl Hz PeOeK @y20 Q z%l R~

(1) BaSe/t / COORS X5 508 f B0

aryl al kyl e SSky | zim(gl KOH (2) KOH R .
a R0 ey COOR

O

1. Saponification )k 1.P th:CHcc;c.)-H*
_.—_b D ——————
2. Rysti ReO H 2. Deprotection
For Rz, Ha
1. saponiﬁcatlon
1.ForRs°H
base, RoL Z=-C(Ry5)=CH,
2.ForRz°H X, Xo=0
base, RgL
L = leaving group 1. saponification
2. H‘|}|’H4
R2 H‘l R5
\
Rs ~~" “COOR*
Ris
Ry and/or Rg* H
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RCOOH~ COON R3 Z/ R3Z2 3 (A peptide bond

synthesis, i.e., contact wwith R3, R4 H ORIII (B)
synthesis via acid chloride, I.e., (1) thionyl

chl oride or oxalyl chloride (2) Rsv.Ra H 4Rl RZ |9l

~~ R3 Z/\/ it RB R3 = COORS X1, =0 starling fronR

R2 = al kyl, arylalkyl or cycloafkylalkyl starting

from4 R2 = H -24 As shown in Schene |, carboxylate i

can be reaSchemgiG Hlustrates o grnsrabiethed fircfaring cempound Ie,

f - 1 t i &, h

sodi uFHHTRM 8 SoReBara doradE iRt fe Ry PR s Foana X,

or | i tdeihedfdraPR00 A HEWAEIN $8dme &) % @Bnﬁhb%ﬁx?o%dig can be
agent X where X 5 is halogen and 1 Y is preferably

al ky| reanted atitly b chtoroforotatalok wiedrbyhateatodfortae which can be

saponi fi ed.w.th .an agueous base sugh .as potassi um
hy dr oS3 RAIfGY GgdTeated APt A eaBP hifine Spagand to Torm compound

subj egf ?6015‘?’0"%@%3%&%?@ E%%%E& QRe'ghng the

appropri ate-al ne and saponified with an

aqueoskkylbdriphetiglphoaphnglideat)sretite) follotdedt s, @épretaction of the
Conmpound 1 may, alternatively, be 10 sinply saponified
wi t h earbamateprotnstiosgrenrds o ziisi Aliernaiiwlyde to

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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give 3 where RZ is hydrogen. Acid 2 may be reacted
Wth an amne iii using reaction conditions well
known in the art for peptide bond synthesis (see, for
exanpl e, Bodanszky and Bodanszky, The Practice of
Peptide Chem stry, 15 Springer-Verlag, 1984,

Bodanszky, Principles of Pept Beserfig I hesi s,
Springer-Verlag, 1984) to give the conmpound Id which a
conpound of the fornmula | where X, and Xz together
form=0, R3 is COOR6, and, since 2 is the starting
material, RS is preferably al kyl, arylal kyl or

cycl oal kyl al . JBor exanpl e, reagents which acthyate
the @arboxyl greip of 2 for reacti ong20 wi S

i v inchydsg (3- oxg- 3- oxazolldlnyl)phoso
chlorbd@

Al orfide
benzdiar i azoks xynbmf;hdlnethylanuﬁs)p

hexafluorophospha e (BQP reagent),
[O (7-azabenzatriazol - Bsyl)-1,1, 3, 3-
t et ranet hyl ur oni unj hexafluorophosphate (HATU), and
carbodii m des such as dicycl ohexyl carbodiim de (DCC)

or 3-ethyl-3" 25 (dinethylam no)propyl carbodiimn de

(EDCl) either alone or in conbination wth a

hydr oxybenzotri azole. Alternatively, the activated

ester intermediate can be isolated and then treated

VB th the apPelopne D Hhastraoies a genefabmethed fir formbhy esrhpound Id,
such as tetrahydrofuran (THF) or_ dinet hyl formam de

( Dlvathl B cemag@aé@ she forppuafa I whereXand &, tagether form =S.

gggams ? ,?,}%gﬁﬁg g% %Ol%lgq{ gﬁ%ﬁﬁegﬁu Scheme A may be converted

di i spbaRy k:@h*é#i)@iﬂ:ﬁg thlicamide Id using a reagent such as Lawesson’s
1, 8-di azabi cycl o] 5. 4. 0] undec-7- ene (DBU),_ or an

i norwgﬁ@t Ehdei eﬁhoguﬂqeum}lpm&a&ﬁthbg@hmne-z 4-

ﬁf{gﬁﬁgkﬁ#§¢§eggﬁéq%%%5ﬁﬁ ?%@yq%?%%ﬁﬁg?ﬂég pr epar ed,

for exanpl eMefNodsSRE aMh g Préfoh@dydulabitibhifo?thécompounds I
oxalyl chloride, followed by subsequent reaction with

ami nvalﬂlnustmtpdmrthefo]bmmﬂtﬂhemqs I6Xh is a conpound
of the formula | where R is COOR6, X1 and X

together form=0, and R is alkyl, arylalkyl or
chycl oal kyl al kyl. Sim | ar reactions as enpl oyed above
for the conversion of 2 to If my be used to convert
3toIf where R is COOR6, X, and X, together form 10
=0, and R, is hydrogen.

bj
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-26 Schenme R i Reduetion R ' /COOH Q Z ~HO 4 R2.

R3*H5 Rs'lg H iii Reductive Amnation R22 R Q Ra
z N 73 R5 X1, X2=H 5 Rz R3 *H -27 As shown in
Schene 11, acid 4 where R, and R, are not hydrogen

and are selected such that the nitrogen.to whi ch t hey
are attached is non- basic, is to the al dehyde
5 by nethods well know in the art (see March,
Advanced Organic Chem stry, Wley, 1985). For exanple,
the acid 5 4 may be converted to its correspondi ng
ester followed by reduction with diisobutylalum num
hydrlde Al t er-na ’"Iy, the acid -4 nmay be reducedgrfo
the c respzndino prlnary al cohol, for,exanple, B

treatrre ] a THF Li Al H' or Wa ffed tanOf

a mx anh dr , ni‘ by —sudpseque tyon

toth Arzdsi gCr(VI) (e.g. Rapyrisini 2,,(;)/\,\1/':|4
chl orochromate, "PCC') a@r under Swern or Mffatt |

conditions (eZ8., ( 5j di met hyl sul f oxi de) . ZeThe Rs
starting acid 4 may be obtained, for exanple, by
saponification of ii. Reductive am nation (see

Hudl i cky, Reductions in Oganic

5 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.
10 Methods for preparing preferred substituents on the compounds I
are illustrated in the following Schemes I to XI.
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Chem stry, Wley, 1984) of aldehyde 5 with amne -ii
in the presence of a 15 reducing agent such as
NaBH3CN, NaBH( QAc)3 (Ac = acetyl) or hydrogen and a
pal I adi um cat al yst produces the anine conpound Ig,
which is a conmpound of the fornula | where X, and Xz
are each hydrogen and R and Sehemed each not

hydrogen. 20 -28 Scheme IH R R2 1 R Q':,000HQ Z
R3 Z1-10\ B R4 6 Ry #HI L OMs,
OTs, Off i | R2 Q 3R\ o' | "H R
R3 #Hh AS) shown in Schemgp TP, '

treatment W 3or ane/ t{ebPahyqdrof an, N '-ZAUPOQFE
reduction ofia m xed anhydrid f, follomeﬂ by

conversi on by net known i tle codr( see

Mar ch, Advanced nggﬁﬁ&ﬁgLenistry Wl ey, 1985), 10
provi des 6 whi ch foroRi=calitys; agialkg

acid4tapr' goakcohol éfor

ng groyp such as a

hal i de, tosyl ate (@prylealkylalkyl KOH
(2) KOH
T R1
R
N AN
Rﬁf Z/,OOOH Rg’ Z/,0001-1
2 3

{A) peptide bond synthesis, i.e.,
contact with Rs~ . Ay

H
OR ii
(B) synthesis via acid chloride, L.e.,
(1) thieny! chioride or oxalyl chloride

@ ”5‘?1'““
H

)f\/m

Ra= COOF!B

X1, % =0

starting from2: Rp = alkyl, arylalky!
or cycloalkylalkyl

starting from3: Ro = H
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mesylate (OVs) or triflate (OIf). The groups R and
R, are selected such that the resulting nitrogen to
whi ch they are attached is non-basic. Conpound 6 can
then be converted into conpound Ih which is a
conmpound of the fornula |l ir and X. are each

hydr ogen and A%Z&hgNem 4551’1031&? @é’bﬁxﬂ@@ hyam bgawacted with a
]SS5 DA L. G bt i

where amne |
any g@meegﬁ_cﬁqi‘sl ozt lso PAGHm hexametg;rldlsﬂande,
Am de/ Thioamide R1 1 Ra R gQX2 o Qz R4 $

N R4 or Zithsnﬂalilxoﬁmpuﬂamhﬁ (DD A), Faidoaye a)kylmﬁg&gent R.X where X

15 X IrhSlogen ang 158 pretergbly iy keary el oricysloalkylalkyl, and
Ur ea/ ﬁ%xs Hé]ﬁé‘bﬂggd Rith YRR uebds BYsPstidh gs %rbte%sﬁmzhycﬁ%%de to give

H R4,
2. Alternatively, 1 can the subjected to reductive amination using the

appropriate aldehyde or ketone and saponified with an aqueous base such
as potassium hydroxide to give 2. Compound 1 may, alternatively, be

10 simply saponified with an aqueous base such as potassium hydroxide to
give 3 where R, is hydrogen.

Acid 2 may be reactéd with an amine iii using reaction
conditions well knoﬁ in the art for peptide bond synthesis (see, for
example, Bodanszky and Bodanszky, The Practice of Peptide Chemistry,

15  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 Sta.tﬁng material, R, is preferably alkyl, arylalkyl or cycloalkylalkyl.
For example, reagents which activate the carboxyl group of 2 for reaction

20  with the amine iv include bis<(2-0x0-3-0xazolidinyl)phosphinic chloride
(BOP chloride), benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate (BOP reagent), [O{IT-azabenzotﬁazol-l—yl)-1,1,3,3—
tetramethyluronium] hexafluorophosphate (HATU), and carbodiimides
such as dicyclohexylcarbodiimide (DCC) or 3-ethyl-3-

25 (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

80  organic base such as sodium/potassium hexamethyldisilazide,
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Re if p 13 RORS R5 1" or Oln A=0 In AS RbNCO 13a
RoONCS 136 [X1.X2 * H 30 Schene IV illustrates
nmet hods which may be used for the preparation of

conpounds lj, 1Kk, II In1and In. 1j, Ik, Il, Imand In
are unds o wher e I'S.an roup
as dE‘F b aming gadyi- d}jrzebgzycf@ig 4ftjundec-7-

secon fary gphygégg?ﬂoﬁg%%? Feas"il m an%s ?O'ﬁwa\f o?%gé'f“% or cesium

par t éaxbbantes OIIbdelhﬂfﬁht potastiuah hydeidep eAltéiffively ! theSacid halide
Schenme_and bel ow. The starting conpound |Ii can be

pr epfr2may/be pransred, fegmamla&scmafém withcthdomsel chloride or

%Qﬁpmﬁf‘?ﬂﬁ h%#ﬁweilﬁm@?%e%%sﬁif BoACH R D Spiatlis fo provide
r @ASSES] I iR G ohﬂ #F3hB%: u1 ! §s°(300R6,
?0 r exanp }g

reactlon as descri ed a reag

HATUuuhKthgaﬂmmdﬁnnndészﬁmﬂigJasﬂkxl;amﬂdﬂaﬂcmaﬂbhhﬁﬂkykﬂkyl
alone or in,caopbination wth a ‘iaroxybenztrlazole
AI t er nat i vetirilankeagtipas pg employedrabovriorthg coauepiamof 2 to If

ot e U Ut B SREACE, B QR K 3% 4fher form

10hi cam) fled B 1§B§§ﬂ§§%5 prepared by the treatment of
am de E (where # 0) with Lawesson's reagent as

descri bed above. Carbamate Il can be prepared by
treatnment of amne conmpound Ii wth a chloroformate
9 or dicarbonate 10 in the presence of an acid
scavenger such as diisopropyl ethylam ne. 20 The urea
In may be prepared by treatnment of am ne conpound |
with either: 1) a chloroformate 9 such as
phenyl chl orof ormate, followed by reaction with an
amne 11; 2) a carbanoyl chloride 12 in the presence
of an acid scavenger such as diisopropyl ethyl am ne; or
3) reaction with an

-926 -




I socyanate 13a (where R, in Im= H). The correspondi ng
thiourea In may 25 be prepared by treatnent of am ne
compound Ii with a thioisocyanate 13b. R is selected
fromthose groups included in the definition of R
such that the group -C(=A)-R, is an acyl or thioacyl
group within the definition ofBchemeRl and R are

sel ected fromthose groups included in the definitions
-31 of R and R: such that the group -C(,A)-NR)(RR
is an acyl or thioacyl group within the definition of
Re. -32 Schene V R2 = any group as defined other than
acyl R3 = al kyl, cycloal kyl, cycl oal kyl al kyl
cycloalkenylalkyl _aral kyl or saturated heterocycle 1

14 QRd Re ’/ ° . Reductive R/Y\ [
Am nat@n Z } R RS JJ2 11 RC]\IO’CUXZ 12 U
y X Z~~ / CuX2 Y2 Reauctich = Qal o]r; o 15 1
/i B ’,eOOHRd—éLJiL
Z Ha Z/CHO
4 5
Rz, Rz #H RS\N«H4 =
|
H
i Reductive Amination
1
Ry
R4
ng Z/\ril/
1 Ig Rs ’
X1, Xo=H
5 Rg, B3 #H
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Base | Re In RS [X1, X2 H -33 Scheme V illustrates

a nethod which can be used for the preparation of Ip,
which is a conpound of the fornmula | where R . is any
group as defined other than acyl, and which is

sel ected such that the nitrogen to which it is

attached As dhasircin SehérnedLkadid 4oyhereaRkand R are not hydrogen

S2F L PRlcie melaokok Sieh St e nifrogke taieh Hhiy Sre attached is non-
hyd . '

o 6p A5 {5 RGuREE G RO FRIRAU Ny koAl #UIRwEn fhe art (see
and Biaréh, AB0UAcdNOPEARIFCRem BT ) WIleyID85). Roriexample, the acid

reacted wth an al dehyde or ketone 14 under reductive

ami néthan be souverted $o dsswontéspanding estex llosves] b reduction with
am ne..l Q. ound I al be. pr ed

£ eatiisfhutsfalbmiatm BydBtss dlferat¥ee S A may be reduced to
ar 6 : } ] pi , 0

in theéjl pdr}ggé;:’nog e o?pgﬁ%o p%irc OI(Q?IT ;dr}ﬁai | elﬁ’?gjr Héﬁla%}eh%;tgﬁth

hal obetsrefTHIE, EJAHD 700 wiw rddudtivhl sfeethiked dhhplrde filowed by
with amine 16 in the presence of a base such as

sodi &abssaupnt axidat cddelydess using CRVI) fe 8., pysidinium

By o BB PO 0 Bk iR or oot pdnidns &e.
al ky{coenylimeth¥ingéddidt). oThé I k. may YeQRhitd, for

are al kyl ene or al kenylene conpletfing a 3-"to
8- meertzanple, bytsapanidtationufdit ur at ed ring, such that

of Ro. - Bedudibiinidaton ek udlidh, Heuabonhda Genaic

tthnCﬁEﬁ‘ﬁst@, WilthY 1 0s0F5d188hyde 5 RARating iliinthe H"esgnce ofa

15  reducing agent such as NaBH,CN, NaBH(OAc), (Ac = acetyl) or hydrogen
and a palladium catalyst produces the amine coropound Ig, which is a

compound of the formula I where X, and X, are each hydrogen and R, and
R, are each not hydrogen.

20
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/| Pd Fi ZR(X=Br) Ar Zi Ra R5 R5 As shown in
Schene VI, when RE is any group as defined other than
5 acyl, and is selected such that the nitrogen to
which it is attached is basic, Re is aryl or
heteroaryl, and XI and X2 are pqt h ogen, am ne
conpound Ir may be reacted V\AMophenyl or

hal ohet eroaromatic group 17 in the presence of a

pal | adium (0) catal yst (see J. Am Chem Soc., 118,

7215
the formula | havipg the 10 particul ar substituents
descri bed i n 4

(1996)) to give amne Is, which is a conmpound of

theme. The starting conpoungd

can beé3prepAred By suitable methogs despribey I'h
Schenes W d@ -35 Schene VI Fs’g = fany.gr §up as
defin R3 het &f oaLgbOH ++HRI=Q NN vc Y R4
Z- R4 NX=C,zZBr | Z-t RS |uf own

is

5-

in Scheme VII, when R is any group as degl nedzﬁLR,
a heterodgrongtic groupﬁsqfrﬁne cgnmpound It may be
react ed, ihz'tﬁ?em
2- hal osubstituted heteroaromdti
Q, together with atons to wiii
or 6-nmenbered nonocyclic
bi cyclic heteroaronmaticg
2-chl oropyri di ne

presence of Ja bage L= Qdde@Ms\@TshOTf
10 conpound 17 where
h is is bonded, forns a
10- to 12-nenbered
Qup(such as formng

am ne In, where InY qo)ypoyind of the

10

15

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 Th, whichis 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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formula | having the particular substituents descri bed
inthis Schene. 15 The starting conmpound It can be
prepared by suitable nmethods described in Schemes A
and D. -36 Schenme VIII , RRR2 1 2 RI3NH2 i 1 X2 S=
Zi. "N~RL3N~ZNR4 R7T RT RS[ X1, X2 x H As shown
in Scheme VI11, thiourea conp8gmemedV where X, and X
are 5 not_ %%’g %%ﬁn@%y be reacted with the

6 t

appropri Sackin e presence of
bi s- (2- Q%Rapidksfg0! | di nyl) phosphinic chloride (BOP

chl ori de

benzotri azq Roxy-tri s(di/&gt hyf—arri no) phosphoni ung,
heaaf"Ruor gphosphat e (BOP-rgageit) , Ro

[ O (7- aeab jﬁ%)@zlll) Q[,h],s,gh- (\ X
tetray ur onk u uor gphosphat e (HA

car bodi i i des /g? di JQI ohéxy!| 4 N/R"
(DCC) or 3- é&hyl - i met RY| aid no) pr opyka

car bodi i m de (EDCI) or di peOpaay! carbodiim deﬁ Dﬁ_@ RS
in the presence of an organic base such as

triet hy# z;bamae di i sopropyl et hyl am ne or

di met h yrd dine in solgents such as 1
dlrrq;hylf €,  di chl or offet hage or tRet r ahydr of &y an

to f ungd v, whi rs~a, 15 conpouhg Xq Xo

f or mul [ meXzpar ti cul @ sulsti e R4
in his Bs pat i yaly, mpound In T N~
reacted wth th approprfi at mie in theRpresence of |!_15

a mercury (M) salt fsuc uric chloride, @& by

ot'her net hods known in the litmgrature, to formlv. -37

Schenme | X PhOGo/OCPh RZ t N Rt
Urea/Thiourea

Im A=0
In 2=S
CO 13a
RpNCS 13b
X1, Xz + H]
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Rk QXt 2 x, 2 RR--~XRa ZN RKX RS Ph RS it IR -
C2 alkyl, CN, " C® aryl JJ HNCR7 RZ/ Rs \ QX
2 ZRA ~RaRs j~x HI [ Xt. X2 x H/ As shown in

Schene I X, amine Ir (where X, and X2 are not hydrogen)

5 can be reacted w th di phenyl cyanocarboni m date
ei t her al o@h@mﬂwmﬁﬁﬁe@%@@% which aay be used for the

e D
t et r algyghipdlmaa bf tIe foHnEh Y WherdR] "isdéa %{)d?%oiﬁ defined, R, is an acyl

tenperature or el evated terrperature to
i nter nedihmaeyngrqm@uﬁq ahﬂercampmtrhydmgerarambR[mmﬁmjpnmmy or

g ST TN, T T R TET
TRt b —
can be prepared by suitable methods described in Schemes A and D.

Amide Ij can be prepared by treatment of amine compound Ii with a
carboxylic acid 7 in the presence of reagents which activate the carboxyl

10  group for reaction as described above, for example BOP reagent, HATU,
and carbodiimides such as DCC or EDCI either alone or in combination
with a hydroxybenziriazole. Alternatively, the acid halide 8 may be
reacted with amine compound I in the presence of an acid scavenger such
as diisopropylethylamine. The corresponding thicamide Ik can be

15 prepared by the freatment of amide Ii (where X X, # O) with Lawesson’s
reagent as described above.

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

20 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 8) reaction with an
isocyanate 13a (where R, in Im = H). The corresponding thiourea In may

25 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 thioacy] group within the definition
of R,. R, and R, are selected from those groups included in the definitions
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ZKRs R RZRH/ RT XNX\ RR RaQ7~2 aR- Q ~ga
Z RNSMe Rya MM RS RS ZX ~y 7 RZ RZ or R14 LaCt ~2
~~Ra Ra QYRI4RSRS R~P6 RS 7 [ X1, X2s H =zx

Iz As shown in Schene X, compound Ir (where Xl and X

are not hydrogen) can be reacted with 18 or 19 either
al onef &, aind Rjeuch thatnite gxfougp -Cé=AXDERH)B) inan swstl m’rthmacyl

hydri de, i.um he silazide or
di ne®hy ‘N%ﬁ?ﬂaﬁg%ﬁdﬁggﬁlﬂzdfgéthyI f or mani de or

tetrahydrofuran at roomtenperature or at higher
tenperature to formconpounds Ix or Iy respectively,
whi ch can be reacted with an amne R,R NH at room
tenperature or el evated tenperature to form conpounds
lz or 1z* -39 respectively. Conpound Iz is a conpound
of the fornmula | having the particular substituents
described in this Schenme. Conpound |Iz* is a conpound
of the formula | having the particul ar substituents
described in
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this Schenme. -40 Schene XI RZ = aryl, heteroaryl,

bi cyclic-heteroaryl R3= H, alkyl, aryl, heteroaryl,
bicyclic-heteroaryl /12 R HHRL %Q Xt XZ R3 RAH Q
X1 X2 ZxHRA H 3Z Rg X1 RB RS 15 5 As shown in
Schene XI, conpounds of fornula | can al so be
prepared from 15 by treatnent wchémeR®e defined ami ne
in the presence of an acid catalyst (for exanple,
see: Qunzenhauser et al., Hezv. Chim Acta, 71, 33
(1988)). The present invention further provides
conpounds of formula IIl: 10 N HN3 RSNRy R4 O
11 wherein: each RlL, R3 and R4 is, independently, a

het er ocyclid< gmmpasdﬂawdampt optionally 15
gi%ﬂ lsg,:m:lpal

substi t ut®Bar padkvh eydpghiadal keowieksyl, aralltyl BPsatigated heterocycle
hydr ogen or al kyl. A preferred conpound of the present
invention is of fm1nula v - CHB CH3 N NOH
Ra
\
/N )1((2
H 7 N Ra  peductive X(
| Amination
io Rs
1
RONO/CuX;
Hal 1% O
I/R4 NaNOz'H-x-/Cqu y/&‘
X = halogen
ia Rs

Re H N 1 X2
» R _ X/F‘“
Base Z |
In Rs
X1, X2 ° HJ
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N HOIV Uility The conpounds of the present

invention inhibit protein tyrosine 5 kinases,

especially Src-famly kinases such as Lck, Fyn, Lyn,

Src, Yes, Hck, Fgr and Bl k, and are thus useful in

the treatnment, including prevention and therapy, of

protei n t Prhaned’ linsdsateassoeithod sideh caddesisedfontlas

i mrunol ogi ¢, and,_oncgl,qgi ¢ di sorder,s., . The conpounds .

i nhi Brepazpdien chIPefYS'é‘i(’il R %m&emﬂmf&gg ?‘P%\%df ngeweﬁa is any

and BERS, B0eAhe: RIS MaElitlioh MBS ARt the

of P erative ers as psoriasts an

cancfitrogdittewhiidH it iofattdvhed is Dapiy R ss hlkyl ndichidlkyiER1
and other receptor kinases will also permt their use

&5 anydlozligyladlehicyclegbirnylaliyl, araliryldos saleated heterogycle, and
di_abet, | t ] thy. "Protein t i

ki hoe 80006 ArB HyAEOHeRL, The Harting Sunppudh F 8Bt can be

r eSUptedarBBbySudhi 6 aRithbis ASsaSdd BRSEhaRkE W 4dd D.

and/or 'which“are alleviated by the inhibition of one
or nore oAsthewa iardghense Viamineaopipoundclo isneattietovidh an
of a nunber of

are o al.ue in the_treatnen uch .
di soﬁfﬁ@&deps#e ander Kedwgting FERpaten sopditipRgescribed
| se Lhi it
£, ERR Bhp Y ket Qoo R o lodf slog popreparad by
i ncl téafifehtlbf £h bintihe28nfouhdCcR], wlndrel RN DR, andlhydrogen, with
proliferation, is a particularly preferred enbodi nent_
of thbupylaitmte omsashumonitrice ip she presancetef actopper (1) halide to

or of B7p b ReleraabeiEiiad SpRpouniale. EPked Ry i mrropms with
D1 00kt 10185 KNk ibxbb o A1aBOHcR! o 6Bl Ptassivm hydrice or

oxidative stress;, thereby limting surface expression
1of  aidiedikoEeadleecat| s L HatbvakcyclodGhermistay,r 2851621 (1985)).

nIeUt Ir gpg)hiﬁ%an%%% E‘; I %ﬂ“—l } %qelétdgg Lﬁ%’ é:q%%é %’ﬁ%&%’ﬁé‘?g% allegd, aryl,
t f ; . o
or cadoat s PEATh A1 udeRREes 4y St oY piftene

t r eadon@pletiaf a 3- to 8-membered saturated or unsaturated ring, such that
. the group -CH(R )R is a group within the cieﬁnition of R,.
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protein tyrosine kinase-associ ated di sorders,
conprising the step of 5 admnistering to a subject in
need thereof at |east one compound of the formula |
in an anount effective therefor. O her therapeutic
agents such as those described bel ow may be enpl oyed
with the inventive conpounds SdheinfieVPr esent net hods.
In the methods of the present Tnvention, such other

t herapeutic agent(s) may be adn1n|stered prior to,

si mul taneously 10 with or follow ng the adm ni stration
of the conpound(s) of the present invention. Use of

t he conmaurelsyraip ab Heingd aiese ian aeyyenti on in treating

pr ot ei n Rseyrybbdtereari nase- associ ated di sorders is
exenplified by, but is not limted to, treating a
range of dlsoroer-1such as: transplant (such as organ
Xute transplant or heterograft A

honmogr akt_ ( enpl oyed im burn tréat

rej ection; T*Sd'raﬁ-c—-o'b- repd 1 Yo

i nj uryisuch™s G r @ger f usi on inj : B4
during organ transpldntatloﬁx BYocardi al infarction, Z N
stroke or ot H&r caused$® transpl antation tol erances As

i nduction; arthritis (such as rheumatoi'd 20 arthritis,
psoriatic arthritis or osteoarthritis); nmultiple
sclerosis; chronic obstructive pul nonary di sease
(COPD), such as enmphysema; inflanmatory bowel

di sease,

di sease; Iﬁu%usg?ﬂggtég%sﬁt%ﬁgﬁ% %?aﬁ?%&%;?gggrg??d other than
v  hasi, shdasdectéd sath thaethehtodutpRy whithi it iy httuched is basic,
di seases, including.contact hypersensitivity, 25

del ayRoistargbonheterard, and P pndahans natdrydregen, ianine compound

dor ot pg Spirairted i A R R AR rarGastc group 17 in

Has hi gratgy e§eﬂééydf% ]ﬁé]%é{ﬁunﬁ[@%ﬁ ﬁr§t @éedfsm Chem. Soc., 118, 7215.

Aut0|nnune perthyroi di sm such as Gaves' Disease’
Addi S@8926))do mml(tfala thmhna achos:qanmdo:ff thbd’oaﬂu@hhawng the

3H@nd§§§w§§F§+ﬁ%ﬁﬁgﬁﬁa*%% Iar |seaa§h£a S compound

Ut oAb REPhy Bt ﬁ% bgatm'sca mes A and D.

aut oi nmune opituatarism Guillain-Barre syn
ot her autoi mune di seases; cancers, including cancers
where Lck or other Src-fanily ki nases such as
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Src are activated or overexpressed, such as colon
carci noma and thynoma, 5 and cancers where Src-famly
ki nase activity facilitates tunmor growh or survival
gl omerul onephritis; serum sickness; uticaria; allergic
di seases such as respiratory allergies (asthns,
hayfever, allergic rhinitis) Sehefded VII al | er gi es;

scl eraci erma; mycosis fungoi des; acute inflammatory
responses (such as acute respiratory distress
syndrone and ishchem a/reperfusion 10 injury);

dermat onyositis; al opecia areata; chronic actinic

der matfzkiasy group@z ésfibed Behcet ' s di sease; Pustul osi s

pal noflsaheteiodd; Pyoderma  gangrenuny Sezary's
syndrone; atopic dermatit
mor phea. The pregent inve

| 87
Jfr;n alyso provi des a nethodg,

for treati e af or emetR\i oned/disor der 8, suc
at opi'}_dey s by admin ion 15 of
capabl : i {4 prot®in tyrosine kinaSe.
Src- Ham

26 e5}0t hén , .
Fgr, are inportéant ffn t he %e%fimma {ecept dr responses |
of nonocyt e& and nexrophages. Conmpodgds the Iu Rs
present invention inhibit the Fc ganma é@pendent
production of TNF al pha in the nonocyte cell I|ine
THP-1 that 20 does not express Lck. The ability to
Bnhi bit Fc gamma receptor dependent nonocyte and
macr ophage responses results in additional anti
inflammatory activity for the present conpounds beyond
their eff - Thi t4.Vi I.S..€ i .
of val ue, 55 SR8 il SRERIVIL MiibrE) L ko EPG6A dna B, s
i nf | ahekdroasoriaiie g, sutiheddnepdutid 1 19a9 be reacted, in the
i nfl ammat ory bowel di sease. 25 In particular, the

pr eSEREeRGHcubere i peeded, mitha 2dalesubstitatad keferogromatic

191 RAE VElete Richbttor B ity BRb 38 Rafed, forms o
CONMY-@¥ Bishbdied nferitegulié BAUL0L £d 999 edbedBiRyclic

receptor responses |eading to kidney danage. -44 In
addiheterpargmaticgrony (kicdhaae oroting2-cthlaropyriding wei2-as

Lyn d Src,..,are inporfant i.n the Fe epsilon receptor
i ndlf@@?ff’amﬂbﬁtt? Veoéhe Amipe i‘éﬂv ere P 152 5pmppund of the

t hatfophaKsT aavi':{g%@tﬁapﬁcﬁp&es 'ya;t&a Hf?@es% hGhi
r hi n(i)t is, and other "allergic d| seaée. c elggﬁg%%hls Scheme.
15 ec dfitecstarting comipouhdtiédah\be prepared by suitable methods described
in Schemes A and D.
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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 1line RBL that does not express Lck. The ability
to inhibit Fc epsilon receptor dependent mast cel
and basophil responses result SchemadlIIi ona
anti-inflammatory activity for the present conpounds
beyond their effect 10 on T cells. In particular, the
present conpounds are of value for the treatnent of
asthma, allergic rhinitis, and other instances of
allergic disea e conbi ned activity of the
present Rgonpop nonocyt es, macmRaphagge

cells, et : al ue |nF Betreatrren\ of
any of s i ORe ¢ In a parti
errbodiﬁﬂTl?gte s , t he E)?eséhﬂ\':{ﬁ:l/ent
are usef for the treathent of the aforene _Qoned |
exenpl aﬁfh\ﬁﬁsorders i rrispective of thei et| Iogy, Rs
for exanple, for the treatnent of transpla Iv

rejection, rheuftoid arthritis, nultiple scl erosi s,

chronic 20 obstructive pul nd#aXe #li Bease, inflammtory

bowel di sease, lupus, graft v. host disease, T-cell

nmedi at ed hypersensitivity di sease, psoriasis,

Hashi moto's thyroiditis, Guillain-Barre syndrone,

cancer, contact dermatitis, allergic disease such as

allergic Am:shwmsn &hbmmVI]]Istﬂnenma compowepkId (shere X, and X, are

ur r at 0] r matiti et.her or not associ ated
w.rvyt h fgichyde iwmﬁl tht APREPPLIGLe ARYIBE in the presence

overd s 5%‘*“%%% 3‘%‘?’:’2‘5%3’%?@ Whideafle 6P Hloride)
prol i bmmnmleu-ymam(&méﬂgﬂmmphbqﬁmmﬁ
cancg'é Pe HER1 rece&or ki nase has been shown to be

expr Ofrrasgaptls &Or(a'@b?‘amml -1-yD-1,1,3,3-

cancer %@*@%ﬁ?ﬁﬁ&ﬂ#‘ SBph SR E AU Aa BeiRRiimide, such

leen ahdiepclobebs c@ymcﬁﬁmw@w@ b SLStAPEB"-(dPRthAmino)propyl
| ung and astrl c cancer. Monocl onal anti bodi es that

downreaghes GM@@MPYW&@I@mdhe presence of

RS BRSPS B
dimethylaminopyridine in solvents such as dimethylformamide, -
dichloromethane or tetrahydrofuran to form compound Fv, which is a

15 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 () salt such as mercuric chloride, or
by other methods known in the literature, to form Iv.
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5 clinical studies. It is therefore expected that
inhibitors of the HERL and HER2 ki nases w || have
efficacy in the treatnent of tunors that depend on
signaling fromeither of the two receptors. These
conmpounds are expected to have efficacy either as
singl e agent or in conbi nati oSchémb IXot her

chenot herapeuti c agents such as placlitaxel (Taxol),
doxorubi cin 10 hydrochl oride (adriamycin), and
cisplatin (Platinol). See the follow ng docunents and
references cited therein: Cobleigh, M A, Vogel, C
L., Tripathy, D., Robert, i\ JQPaScholl, S.,

Fehr enbacher, L., Wlter, J. , Paton, V., Shak, S.,
Li eberman, G, apd Slanon, D. J., "Miltinational Ry
st ud)Hzof tHe et cacy and saf of humani zgd

cl ona 15 anti bodyR* n Wonen

HER2- Si n hﬁ atic bregst canc

pr og er apy for net a

J. of din. Owcol. a7(9), p. 2639- 26%8 (19 ,

Basel ga, J., Pfister,> D., Cooper, M R, Cohen, R, Rs
Burtness, {B., Bos, M, D Andrea, G, Sei dman, -

Norton, L., Gunnett, K, Falcey, J., Ande(soq,w ﬁ.ﬂx-mzalkyi,CN.}
Waksal, H., and 20 Mendel sohn, J., 'Phase | di esCedan

anti-epidermal growth factor receptor chi rrerl c
anti body C225_akpne and i n conbi nati on_Wf
ci spl atin",HN<a0|n Oncol . Bg . P04-914 (2000).
The conpounds the present i i e x4l ful for
the treatnent of cancers gu el ggienous
| eukem a (CML), Z?gast S ntegtina r | "NCunor
(AdST), small cell lung canceﬁ/«lsq‘éC) non-sgal | cell

| ung cancer (NSCLC), ovarian ncer, ##l anons,

mast ocytosis, germcell tunors, acupsg, xaxelggenous

| eukema (AM.), pediatric sarcomas, breast cancer,

col orectal cancer, pancreatic cancer, prostate cancer
and others known to be associated with protein

tyrosi ne 30 ki nases such as, for exanple, SRC, BCR-ABL

and c- KIAE. shidven toSphemd IX, affinelr (WBeR! RS8R X, BYERbt ﬁ!}d.rogen}
re als] usef%LHln the treatnment of cancers that ar

ensP thedipheaplcyapocsbanitistase either aixg,mnm the

o S o AR Wi B0 B e B ot

pr ovr diimephglamEiaspjridale HO4A00ShiHR) Setrahydrofuran, or

dimethylformamide at room temperature or elevated temperature to form

intermediate compound Iw. Compound Iw can be reacted with an amine
10 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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5 conprising at |east one of the conmpounds of the
formula | capable of treating a protein tyrosine

ki nase- associ ated di sorder in an anount effective
therefor, and a pharmaceutically acceptable vehicle or
di luent. The conpositions of the present invention
may contain other therapeutic S¢hemesXas descri bed

bel ow, and nay be formul ated, for exanple, by 10

enpl oyi ng conventional solid or |iquid vehicles or

di luents, as well as pharmaceutical additives of a
type appropriate to the node of desired

adm nistration (for exanpl e, MéXci piswat s, biMeSers, SMe
preservatives, stabilizers, flajors, ec.) acdprding
to techni ques such as those wel novvn in thesqrt of

| ati on. 1FrheHconpoundsred 1t fie

i admi ni st er ed by sui tabl e ans,
for exanp (}ﬂly,1 h as in Hﬁe fornlof td%?gts
capsul e, 8 ﬁder s—subtinguatty—huccattyo»-
parenterally, suc by subcut aneous, i ntravenous,

i ntramuscul ar gz or intrgsternal injection or infusion
techniques (e.g., as sterile injectabl e aqueous or
non-aqueous 20 sol utions or suspensions); nasally such
as by inhal ation spra%1t topically, such as in the

formof a cream ment; or rectally su
the form ryories; in dos

f or mnuRg - (glnln

accept agts il es .%géfmm \
may, for 30pl e, be ‘adni |st | n

for immedi ate 25 rel ease mr ext'ended r#¥eease. |

I medi ate rel ease or extended rel ease may be achi eved
by the use of suitable pharnmaceutical conpositions
conprising the¥present conpounds, or, particularly in
the case of extended release, by the use of devices
such as subcutaneous inplants or osnotic punps. The
pr esent conpounds may al so be adm ni stered
Iiposonall et ary conmposi tions fdb or g

phar maceuti cg

adm ni str suspenspons mﬂl
for er Ie HY st K ne cel |l ul os€fo
bul k, a | c asjd yﬁaalglnaten s a

J U
agent, et hyl cel | ul ose a viscosity enha Re ANd As
sweet eners ¢r TiRavori ng E%ﬁgents such as thkose known

in the art;R;and i mmedi ate rel ease tablets
2 [X9, X2 # H] 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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whi ch may contain, for exanple, mcrocrystalline
cel l ul ose, dicalcium phosphate, starch, magnesi um
stearate and/or | actose and/or other excipients,

bi nders, extenders, disintegrants, diluents and

| ubricants, such_ as those known in the art. The

pr es &REPechivsblundempayndilz ds beotgoundr efithe Fotthnbuhhathigs the
or al ' l i | and{ or Rhu I '
i RES per 1St e Bbed & g Sihemee Compoued Iaf is o
f r eezem@poirnd of I ; ' € 1 3
used. E%errpl ar g@%?ﬂ%@?ﬁ ons rﬂ:g%:@?ﬁ](%g%bﬁ%éﬁ% cgscnbedm
f or nthigtSohgmene present conmpound(s) with fast

di ssol ving diluents such as mannitol, |actose,

sucrose and/or cycl odextrins. Also included in such 15
formul ati ons may be hi gh nol ecul ar wei ght exci pients

such as cellul oses (avicel) or polyethylene glycols
(PEG . Such formul ations may al so include an

exci pient to aid nucosal adhesion such as hydroxy

propyl cellulose (HPC), hydroxy propyl nethyl

cellul ose (HPMC), sodium carboxy nethyl cellul ose

(SCVMC), mal ei ¢ anhydri de copol yner (e.g., Gantrez),

and 20 agents to control rel ease 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 25 exanple, benzyl al cohol or other

sui tabl e preservatives, absorption pronpoters to

enhance bioavailability, and/or_ other solubilizing or

di spersing agents such as those known in the art.

Exenpl ary conpositions for parenteral adm nistration
include injectable solutions or suspensions which nay
contain, for exanple, 30 suitable non-toxic, -
parenterally acceptable diluents or solvents, such as

-48 mannitol, 1, 3-butanediol, water, Ringer's

solution, an isotonic sodium chloride solution, or

ot her suitable dispersing or wetting and suspendi ng
agents, including synthetic nono- or diglycerides, and
fatty acids, including oleic acid. 5 Exenplary
conpositions for rectal admnistration include
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suppositories which may contain, for exanple, a
suitable non-irritating excipient, such as cocoa
butter, synthetic glyceride esters or polyethyl ene

gl ycols, which are solid at ordinary tenperatures, but
liquify and/or dissolve in the rectal cavity to

rel ease the drug. 10 Exenpl arySchempoXElti ons for

topi cal admi nistration include a topical carrier such
as Pl astibase (mneral oil gelled with polyethylene).
The effective amyudryiPhetéroaBA]IbityoRt-Rterolgl Pr esent

i nventi on may beRceH, alkyl, arnd] Heteranryl, Isibyclie-tieteedayyiski | |
in the art, and includes exenplary dosage anounts for
an adult human of from about 0.1 to 100 ng/ kg of 15
body wei ght of active conpound pePzday, which may be
adm ni stered_inra single dosefolM in the form oi Ry

i ndi vi dual e,g dpses, such asRérom1 t&z4 2 X
per day. | ngler st oot—ttat—t he spegh? Jose 2 py
| evel and eqti&ncyfof” dosage for any par thacutas” 2~ N
subj ect may be variemy and will "~'depend upon a variety Rs

of factors ingLuding the activity of the specific 20
conpound enpl 6yed, the netabolic stability and | ength
of action of that conpound, the species, age, body

wei ght, general health, sex and diet of the subject,

t I%e node afsishowr infSchemeXE tcoatpounds oftfermefla I can also be
excretion, conmbi nation, and_severity of the

parti B‘Iﬂpare‘g o 16 & treptapent  withdhsjdafined gmgine in the presence of
tr eat qepk: g ' t f ar ab) i :
spooi e Akid AR NE (B LRB D, TRE' GBI TR Alack STATL el fohim. Acta,

as dogk.330c@9s8pnd the like, subject to protein

tyrosi ne ki nase-associ ated di sorders. Wen

adni ni st er’ep present invensiopn furtherquopilesdomyounds of formula II1:
esent invention, including conmpounds of formula Il

and 1V, are preferably adm ni stered using the

formul ati ons of the invention erally, the

conpounds of the presel invgntiodg, 30 including

conmpounds of fornul a)IN a ) adafai st ered by

IV infusion over aRZ£49 pifriod 8f frdFeabouks 10

m nutes to about 3 hours, lipreferably about 30 m nutes

to about 2 hours, nore pPeferany about 45 nmilHutes to

90 m nutes, and nost preferably about 1 hour.

Typi ‘EﬁHeYn- t he compounds are adm ni stered

i ntravenously in a dose of fromabout 0.5 ng/n2 to 65

g/ nachik:¢ Re bR YisgiRaeendedtly, ABetbdcpdi A i
ref erably gb_oult{yz. 5 ng/ nﬂﬂ{?g 30 m%@gﬂr%armst éoup,oPtzonally

% ef &pbsHed:Witlyprexsy mepe gebstituents; and

R; is hydrogen or alkyl.

A preferred compound of the present invention is of formula IV:
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One of ordinary skill in the art would readily know
how to convert doses fromng/kg to ng/nR given either
or both the height and or weight of the patient (See,
e.g., http://ww.fda.aov/cder/cancer/animalframe. htm.
As di scussed above, conpounds of the ? esent

i nvention, including 10 conpounds of ofnmulae Il and
IV, can be admi ni st er ed oraIIy, anously, or
both. In particulss, 5 [ [
enconpass dosi ng j
to 10 days, prefgerabty Cyery
preferably every o 8 Hays and! nost preferafyly
every 5 days. |n™effe $0odi ment there is a ourlbﬁ/g?wm
days to 5 "weeks, preferably 4 days to 4 weeks, nore
preferably 5 days to 3 weeks, and nost 15 preferably 1
week to 2 weeks, in between cycles where there is no
treatnment. In another enbodi ..t he conpounds of the
present invention, including conpounds of fornul ae

L1 or 1V, TR8chfipsehddbSihRr B rivién tioht indyIeie Pestein tyrosine
or both, once a day for 3 ays, with a period of

Br eflsnabes; eﬁmeﬂyﬁ@c-gamle'ldgnﬂaesaem a9 LelcFem, lywrrce, Yes,

thﬁﬁ%@% AR Al b i abeRl R 5, B Pigenddie

CoMmyeRestish anrﬂmk@,gy IJf r9ﬂ'e11|1 \tﬁrrcfsﬁﬁb Efnﬁg@rasabah%de&sorders

orally, 1 ntravenousl r both, once a day f
day ssuchi adnmnnpumlugdc ahd pnecilegmlﬂlgoﬂiemeﬁ‘hbmoﬁlpm@lds inhibit also

Breé\fl\lggﬁr’] cy | es, g:gea st herﬁvé@g@#{f{ eat &ZE@E& nd sre therefore

d t
B vee R e R RS T —

I s Zanot eTHaiabjlitywf thesoomapoundetaintsbitrHER1eamb othed
between treatnent cycles is from2 to 10 days,
pr effeemiPy kipas also peraildheitnse as anki- %@ﬁs@m agents to

for B s PR P Bepas? ¥ QfitcRie PR BERANTC P¥hteip fyosine

f or IGnaenassdtdted dikvyders” @k elwé Bordeds yehidh Q@sﬁlb fFoen

is no treatnment. The conpounds of the present

15 nv @hertant tynesine kinpseornbiyityd andf OIT‘U are allgviateg byt the

| s e adm ni st.ef ed ora ntraven
bot ASBIBOR PEAe BF Fifepr oty Gliende. et ERURRP JokipBipicors
10 SruRekalud B thetirithak of z?ﬂﬁﬁibe?? of Qu@h\ﬁ@i‘&ersa(@& example,
even nore preferably every 3 weeks. In another nethod

of the treaterentef putdlmmunp disenses), as Aekinbisition blocks T cell

S B, BRSO3 2k RS i fivion
anng}‘%ﬂ dé%t?‘vdﬁ%r Hfﬁ?@a@&ﬂ‘ﬁ'éﬁmﬁy SR¥ferred 7

embodiment of the present invention. Compounds which selectively block

[ ntr

for 2

to 9ys e

T cell activation 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
25 that induce neutrophil binding, and which inhibit PTK necessary for
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adm ni stered on day 21. Alternatively, the 'con'pounds

of the present invention, including conpounds of
formulae 11l or 1V, are adm nistered in a 28 day cycle
wherein the conpound of fornmulae I and Il are oraIIy

on Sy Bl are el BY QUERBIE o 1BE AP hBREE B sschomia

t heandwepeifasiontibpmgonpounds  of the present

I nvention, _including conmpounds of fornmulae I[I11 or N,

are adni nﬂ‘b?@reaﬁqtﬂwen@mtbm peoxides metheds fosghadreatment of
oL .un

r?:ﬁ’ Ny %ﬁ;?is% {y | & o%c%aet&d ‘#‘ﬁ%rdfgérrz?gmlﬂg E‘iflﬁégep of

Pr eaditinishieng o8 cla%mh%sﬁeoﬂ @&ast
conbi nati on ngth eac eot her and/ or gther s%e?gﬁ%und()fthe

t hefcupnuauIdn@eamunb effecttive therefort r@therd:htara;feqﬁtmigﬂﬂts such
tyros# sdnasgﬁﬁ’ﬁ Ci at e d| SO der uch .as PTK

i nhepHR ipgeRiAYe epmpounds
ant I
ch eirlrio?%ée apeut fdg %ﬁa%%%?{sl the ?ﬁnér’rtifl} E’gg tgﬂg e gese%zt invention, such

ant othenthersppabicagent(sy wiaf Madnﬂgﬁﬁé&d pifortios Bith@ltineously

such, ot her therapeutic_agents include the follow ng.
1ocy Cvgglpcg fo §1 tradiamofphe compound(s) of the present

antlhgﬂ such as antl | CAM 3, anti-IL-2 receptor
(ANt ac? anti-CD45RB, anti-CD2, anti-CD3 (Q CT-3),

ant i - CDAUs&6f the[@oporiitls of CHE preseritiavenfibn # tei
G<T3 .agents bl ocking_ the |nt§g$act| on between CD4 protein

¢ kinage-associgtethdisovdensds spemiplifiedthy, bebdonot limited

const Ere%ﬁgmg fﬁ%’?ﬁeﬂ% %'@8%%‘3%; %)‘?:lﬁr P el'&?rﬁ (zusB 59 pan

15i Nhirkhhdplast, seubdtrads wﬁlﬂeﬁf@mﬁ&waﬁﬂsﬁbﬁ%%
of NF- kaQ‘Ea B function, such as  deoxyspergual in

( DS@)ployed iz burn e ) irefdctiompprotgction fron{ NSAEREY or
such i bupr of en t er.oi.ds such as prednj sone, or

de S ERETHSOB Iy gk 8 IScheBifRIreps mnowm Wd dunng
ag %i-&{b O}t y%ﬁ ﬁ#-gp ARl

Pr %g%ﬁlfl) nyg%?)tﬁgtﬁg rm‘? %i/t ot oxI cogl.rugs guen

as m‘mﬁsplmmﬂunphnlmnam mch:wtiam othitis(sitch aE\iEheilmatmd

|nh tQrs such, as . fenidap, anti TNF ant i bodi es or

20 5 e P@&@m atecarhiirie spaultmle s@ae;osw, chronic
ra LG E”@@g )i h ;!
Arggva) hﬁvé oxygenase- ﬂ? g‘ﬁﬁ W?’s such

as m:@émmtbbj b@ﬁ{el&ﬂi@é%ée aféluding ulcerative colitis and Crohn's _
disease; lupus (systemic lupus erythematosis); graft vs. host disease; T-cell
mediated hypersensitivity diseases, including contact hypersensitivity,

25 delayed-type hypersensitivity, and gluten-sensitive entéropathy (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);
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5 rofecoxib (Vioxx), or derivatives thereof, and the
PTK inhibitors disclosed in the following U S. Patent
Applications, incorporated herein by reference in
their entirety: Ser| al No. 60/056, 770, filed 8/25/97

(Attorne Docke 02*), Serlal .No. 60/069, 159,
q cAURG: ORI PTaeRes AR Iy viBigo; suleamaRne

Qreosipie %%G%%ﬁ%ﬁﬁ?}?ﬁ%eéﬁ%%%ﬁﬁm Biseases

(At t paneeys,DoekedineancépddPhdéne, Ldest otheNSreFahl B kitihbes such as
f| I ed 6/ 15/ 98 (Attorney Docket. No. QA205a), Seri al

No. 8oy agbacidvatedioratyelayprossd, guch 88 mlpnmmfmomm and thymoma,

@207}, Serial, No 09/ 17 filed 10/
(At t %’Pﬁ ‘%’I@ﬁl‘@l‘ Wrc'%@g‘%g&nd ety %%%Mg@gmwth or
Fi | eghdhidd9
Slerleal r\%241 SR 52%?%/ §9 ?Attorney  Bpeio diseases

]2 suizﬂn'zwae.sq:ulf‘aébarjlt1 hHefgibs (}ml:llilgaa;i hayf?msaﬂm@c rhinitis) or skin
references cifed therein: _Hgllen au D.,
Dout ﬂiﬁ”l’%‘?ﬁ’ sclgracigrmghgygosiy fungy g gyt iInflammatory responses

) CI e%},‘l@ﬁ ﬂ%@ E%pﬁfbﬁ:ﬁ&] H&%Pés? :@?ﬁg&ﬂa agx%) ﬁh%%%%ﬁgperﬁlmon

m 7 mmq);&eﬁﬁaﬁ))nyds@m :cd16petdh aréhta; ¢Arénie adtiniCdermatitis;
L.S., Kullas Chal upny, N.J., Braesch-Andersen,

S., ecREEI; @ehlze disepagidtnatulasis palmoplapteniss Pycflenma

o S R 5 AP FIAED P etrosts

CDAQurice REa. %BrﬁﬁﬁﬁInQEnﬁoﬁ%ﬂétbbFoﬁ&éﬂ ®het®iRdFor treating
with B cell co stinulatory activity", EMB

( Endghgrafprementioned gisogdgs4a2h a(sraetopmgiaamauﬁs byrediministration

f 140 PR oot ot Rbiti arptetmrotne bioase.
act or r eneEhalil Rittke Esﬁ%%m%hgg%_ﬁ@gﬁng%%%

J. of Medicine, "337(3), p. 141-147

cl assqmrwntauntﬁhecﬁngmn&gmptMSpynmm moagstésand

i ncl ude, But ar not - %_ d to: al kylating.agents
sucPagoRPege] e 0@@%@53 > PEAseDf 1nyentipmindibit the Fc gamma

ni t (BpeHA rﬁd&ﬁbﬁ%&”?ﬁ?%f%@% aﬂ%é%;&n *83Pline THP-1 that

ant i ol such agoni sts, purl

28naldogs est expresp Tickm Theabilitg bo gulsibit Ro gahnﬂa lr@ﬁeptﬁid @8pendent
as anthracyclines, bleonycins, mtomycin

dacEReRsfyEs And apecrophagergaponsesreslissin additions! anti-

L- aMQE%eﬂ%?? ’ac&%%sfgr L) Bre%ent compounds beyond their effects on T
cells. This activity is especially of value, for example, in the treatment of
inflammatory diseases such as arthritis or inflammatory bowel disease.

25 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.



5 transferase inhibitors; hornonal agents, such as

gl ucocorticoids, estrogens/antiestrogens,

andr ogens/ anti androgens, progestins, and |uteinizing
hor mone-r el easi ng hornone ant agoni sts, octreotide

acetate; m crotubul e-disruptor agents, such as
ect ei nasci di N #fditiee; Pre family dinases atber than Lek; such as Lyn and

(Taol T 7@ S6BRYabE A Pha SE MR BY Foodmrinlien doBhenatation of
A-F ormbbieédlls #abbagsplals Hheitiplayd ¥ tmpotRitydR! in'2dhma, allergic

products, such as vinca alkal oids,
epi pod®inifis, endather allexgin diseaged Frepsilen recepters are stimulated by

anfl miSReen L FplBeS R of thaswgeioRyention inkibit the

pr ocarmagidifn j . . .

pl ati num coor dliﬁﬁg’te %‘gﬁg%rorrpi exesqéﬁsgg’]@?lsupﬂ}gg i the hasophil cell

car bopirset RBL thandloes het enpesss I.clts @heagbidity ito ¢akbEE FéBfsilon

cytotoxic ,a Ents uch as biol ogi cal response |
septor

nodi f F& spgnflent apagtcel] snd hasophdliresponses resmdts in additional

nonocl ' .85k c Qunds of the inventi )
oy A e Bk O R T R DR Yomp R Sy ond bheir ofect
t ber app. T 28llRel pseividai WhePrasaitaonhoddBSEre drastss for the

of anti-cancer and cytotoxic agents include, but are

not | trRateent of asthuna callengierhipitis)edrdothesriditances of allergic
cycl oaps%gggam de, chl oranbucil, nel phal an,

i fosfam de;” busul fan, carnustin, |onustine, senustine,

st rept 0zoCi NThe eBinPiSRE | r
t hi oguani ne, rrgr capt opu??tﬁg??%gaﬁ Eﬁaasrea Fﬁ@”ﬁﬁa& Bowards

pent asoaorytescinadropliages ¥ teellshito.emakylbecsforalae i the treatment of
Sf%orubi ckﬁghgg)rochl ride, ,daanorubi cin, idarubicin,
onfBY At LR Pronprmen Pﬁﬁﬁﬁ% €TS. act i nonycin D,

saf raci ns, iS%{e é %Hi‘ﬁhﬂ%.r enHAINEAL Cijlh;égct@r%c’»ur\u/dlsnogrt}élfe Prasent

di scoder nol Jvincristine, vinb

t ar t raaventiehcqresisefyl foe the bvat@enp of thd afebmentioned exemplary
tanoxifen, estranustine, 30 estranustine phosphate
sodi Lﬁfﬁc'ﬂea? arresRectyed theirrptiqlegsp for prmple, $6r the treatment of

4R BT e i o
O et R ot Vi s,
al t r St-2ephdiseass Tﬂﬁbﬂwﬁaﬁiﬁﬁhmsmtiwﬁw disease, psoriasis,
deri ‘ﬁé&b‘i&%t&@ %ﬁygttocfiditis, Guillain-Barre syndrome, cancer, contact
deméﬁtis, allergic disease such as allergic rhinitis, asthma, ischemic or
reperfusion injury, or atopic dermatitis whether or not associated with
25 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 ecancer. The HER1 receptor
kinase has been shown to be expressed and activated in many solid

30 tumors including non-small cell lung, colorectal, and breast cancer.
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5 Preferred nmenbers of these classes include, but are
not limted to paclitaxel, cisplatin, carboplatin,
doxor ubi ci n, carrninonycin, daunorubicin,

am nopterin, methotrexate, nethopterin, mtonycin C

oo i‘%ﬁl{%{g& Wﬁﬁﬂﬁg%‘%ﬁtﬁ% c‘%@ggﬁ%& R 4 be ogrexpressed
podOBPBLéa&g%aﬁuQﬁ Ragaly kh 40 BRIdoUREY BReHiAtbs that

as et oposi et opo phat e or ‘t'ent posi
mei pﬂadmnegwlat@tlaé hbﬂﬂdamenﬁ:ﬁﬁhﬁtm :}eeeﬁmwlmh;b:t signaling by
Vi ndelfl and | eurosine. Exanples of anti-cancer and
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ot hetha BER bReaepigrhee hewn datt-fumor effisassrin preclincal and

9/ 5@#‘@%@ t?'l R elgrug\i?sf0 gxl}%? ﬁ)ﬁ %ﬁﬁg%allﬁoogﬁgfﬁRl and

No. HMlnnas@Q ﬁﬁﬂrhfﬁﬂé Sﬁca%m S8 Ement Y FhorPIBBR depend
WO 98/ 22461, WO 98/25929 98/ 38192, V\D 99/ 01124,

WO 9w mhng\mom@sqﬂthe\mmceﬁm maaommaﬂds are
27§ g % 24
V\D 99/ tow 283 V\D 99/ g%%g{l \gipwg)g/ 53330 jon with

Y\ﬁh ?‘%ﬁ“?ﬁ?@g’é’é’ X&gu %ﬁégg?%%mﬂ%&wmwkambm

16r enyyrdrpchlozide (Taﬂmmﬁﬁmigan&hsﬁ]aﬂ:ﬂf &latinbhur8kel theiBllowing
97/ 3#)992 and 98/ 54966. The above other_ therapeutic
age BX\%)H elexemeps, i Ewlh-aﬂ eighy M. tAquogel C.L,

o
exa EQ&[ I%E%g&étﬁof\ﬁn@t ’sslmrll &l e%hr”%‘ﬁtaﬁ@erpﬁssl st

Des kPerehgev_e rBieak,(S2PBiebeinam, @.hahdiSiameat B 0l munihanonal
one of ordinary skill in thé art. The fo |0VVI ng assays

can cany andsafetyofihpmanizéed ande HBR2 monoclonal

¥
187 e iny SRR S R BB GRPrekeSE shetaatic breast

Ex al’éﬂh@é‘r ﬂfﬁt ﬁi'és%‘éﬁ%ﬂé?l‘ cﬂéﬁaotﬁ&rdrg ﬁr%eﬁa@@éﬁc disease”, J.

assays, and have shown activit Enz Usi ng
Lck of@m Ongel. AGED), Po263%R2648 BISRQSB; B&eelgﬁ, J'J;d)ﬁster D., Cooper,

I;;Irl(;@\/\%eq:‘%ssaas S b%%gyﬁa&{l eﬂl,_ﬁ@n [ ng th§ otel n
and Ngifen, L., Gunnett, K., Falcey, J., Anderson, V., Waksal H., and
20 Mendelschn, J., “Phase I studies of anti-epidermal 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),

25  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

30  kinases such as, for example, SRC, BCR-ABL and ¢-KIT. The compounds
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The protein tyrosine kinase of interest is incubated

in kinase buffer (20 nM MOPS, pH7, 10 nM Mgd 2) in

the presence of the test compound. The reaction is
initiated by the addition of substrates to the final

10 congentration of 1 pMATRP, 3.3 qC/m [33P]

ganmaPAtre prerend invenjion areplse usefillinthe teeatment of cancers that

i i . h, E.S.
oyt oprs SetVENG e ileldtatt & BomdiSrpniic acuts that targer
i N enBCRARNGnldaC KT Ssudhed, do0eenaphs, @15&&@(9231-571).

tyrosine protein kinases in vivo and in vitro", J.

Bi ol . Chem , Theqresggsinyention adsp provides phawmacemtical compositions
stopped after 10,15 m nutes by the addition of .10%

¢ ChFOmBEsEh B leaet Sng o6 oA FUBRPGRTS ph it Reeiad capable of
follo i ; A : I

ol anseuh & PRttt A R AR o ey 128 Blount

degr eeffectinee theatfid, and a pl2ankaredticallyidcteptabletatsiclend diluent.

count g\pi n a Topcount scintillation counter to .
ascer &‘ (SORRosHionsof the\nrgssnidnypntier mah pontain pther therapeutic

activj f . Q | V] | pversel

or oportt A {ea bl MEPHIS NPR Ao, 18 B30 by
ol ai epgloyihpeof¥actiondeHaldrdiql vehidenarailfedd ak RRell as
amount_of | abel can be varied as needed. This assay

i s adpharragedticad additivesfeytyneraporogsiate:to theatodatof desired
"0 s Blat L GoRSEua e e RRB I AR oS
aut ongraBilizers, Dakrk! &0,) deberdiRg 68 tediirRb Géd siicH £5tHRe well known

ki nases (described bel ow) offer much hi gher production

yi el din Hredartpfpheymaetaticaldormuli§ionr ot ei n tyr osi ne
i.nase fusi rotein. . The protei yr osj ne ki nase
b@ obt ai nedqf}P‘gﬁ?‘EBPr‘ﬁ%‘i%P&fhe SE‘PE%i Ry b? a@%ﬁ?@ y any

th | : . ' f
" econbn e SRS KRR, oflly ol 5 BRI of et

H s- teagpgalks, ghanidles op powdets isabliapagliyeudcallg; parenterally, such
Technol ogi es (G bco) bacul oviruys vector pFastBac Ha B
( conThst BY subsutanseus inEpvenoys Jetnamegcular, ardnjasternal injection

encodj ' t APCR. [ hai n

reac?dl on V\glgqlg%ﬂggé}lée%@gt %gsfj%'elev e{c%?dlé%u?_ﬁ@s 6r'Hot-aqueous
200t eoluti®iss 6xPigRBeidney i mGallpeudhidrassintRistion 8prdy topically,
the manufacturer, The Lck was purified by affinity

chr orfcb@sapHipe foop ofshareproetueintmends o rektally swdeas in the form
cel | of% ngszggr%gg, et 'd%ga‘f’ge anit féﬁ%ﬁfaﬁgﬁs containing non-toxic,

pharmaceutically acceptable vehicles or diluents. The present compounds

may, for example, be administered in a form suitable for immediate

25  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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O Rourke, E.C., Bolen, J.B., and Fargnoli, J.,

"Anal ysis of the tyrosine kinase p56lck expressed as
a glutathione S-transferase protein in Spodoptera
frugi perda cells,"Protein expression and purification,

used for i nERPRRADY fEpostPos Tt oroh adipistention fnclude
[ O badbdnkiddd BhRh mB)OsHER 1A Rteadth Y, HiRlocRlstbiRfe cellulose for

Conpounds of interest were assay
t hat imparting bedk,20ginit ZtidsorHadivmthlgitate Ha abhdfddin ent
0.5 m\/ltg{ﬂt hj.ot hreitol, 15 bovine serum al bum n at ngg ’
ng/ nite cﬁhﬂj%fatafl’a; vigegsityenhancergand swestearrs onflavoring

T N e A N—
accewhixh Ay dontl, EROGRINHIeOMiciRicByfta 5 taAlISse, Bifalcium

ki nase reaction is initi ated’by the addition o
enz\PROSPhate sfardn magnesimmtsdeasteand/imachsbehdior Afer

o e AATABE Al o s
i ! o . 5 ‘
addidd tHbsekrdowhf il B{PA%eTfe ffdstnd Q%I?ié%lm;{&f may flalgﬁ be delivered

precipitated proteins are recovere
18nt dhPaugiatie binlfdavityrbypsuilannad dmdier bastal Blndhistration.

r adi i,Vi i ncorporated is nmeasured_in_a Topcount
sei P ided: iablete cramBresser iabiptetarcirpeaspdried fabless are exemplary

r eCqmiha %cﬁ%ﬁb& tﬂlgefg.y E‘}@}nﬁzgﬁ: coaaéﬁﬁsﬁ%ﬁ@g ég&g%lg %hose

receptor were ressed ini
f ustfemuprtiigthe préseahcabpopnd(s) weth st Fiddoliny diluents such as
chromat o rarfhy as described above for Lck. The
cyt é'b?%@r%ﬁﬂ@ aiasm Fuerese apgier ayslodeabahenddso incdudérkin such
ac ] Xpr Lo, vegtor, pBlu c4 .(] nvitragen
1 R B0 Koo PR EERE (L L8050 e
cel (awicdlhor polky6AR gl Hiobl BINGYASnch Hith dldtioribhf a95h

by ion-exchange chromatography. 'el’| assays

-, cinqlufe an; excipi enihaidpnucedad idhesibur sueh a6 hpddoxyairepyl

i ncuhat.ed W tshe, t est conpound _an hen__sti nul at ed

by PIDNIGe (TP fareay rRy) medhse e JFBMO), sodiuin carboxy

ant idagHyl &ifdods (SCHA0 t ol AL ES

at anotzer degi r(ed ti r)r’esmgglﬁghéﬁ%nﬂ% dopo lnéé'ge" G%Eltrez), and
20  agents to control release such as polyacrylic copolymer (e.g., Carbapol

934). Lubricants, glidants, flavors, coloring agents and stabilizers may

also be added for ease of fabrication and use.

= n

Exzemplary compositions for nasal aerosol or inhalation
administration include solutions in saline which may contain, for
25 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,

30 suitable non-toxic, parenterally acceptable diluents or solvents, such as
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addition of a lysis buffer containing NP-40 detergent.
Phosphoryl ati on of 10 proteins is detected by

anti - phosphot yrosi ne i munobl otting., Detection of
phosphoryl ati on of specific proteins of interest such

ant |- ZAEERo et B odipL e By ar s é’élé%iﬁgﬁ motigpomiaeodium
Sehi ovetstiqs PolaciHy b Q‘?%?%‘*@Iﬂ%f%%%? o Wetiin 4] uspending

J. M, agehts) incdluBing dymtketioefionoS.oB d.xgl%éina@@' %:{& Ritty acids,
JA. ZAP-70 t r03| ne ki nase, CD45 and T cel

recep#@‘?luﬂmg) -in DV and H2O$ i nduced T cel |

I t t
18- 20706 ERGGHE torpesitipns Geeell adminissatiandaciude

2 O 18- 20726
t her egi pa—sﬁﬁ)rié“é(vvhﬂiﬂ ﬁh&%ﬁﬁtdzﬂhfo?'ekaﬂlﬁet o "sgﬁfg)f}?e non-irritating

phosphoryl ation of cellllar proteins Induce
anti - emﬁpmnt; sach as coa lﬁﬁtert benthetieglptdride eftersd or golyethylene

En . BHols. aibich are Solid Bt oxdinay empeiskEss, Sudiauiy andor
sur f a We%ﬁ‘ﬁﬁﬁ%ﬁ&&'e&@%@é@élﬁ&é’ﬂ& nonocl onal

anti bodi es ocy ypI ng ernard, J.

Bunsel |, J. ERemphirty, cuﬁ;pdm&mos ,topiedl admiSHir A8 Bt lude a
eds. (New York: Spr.i nger Verlag) p. 195-212 (1984);

and 2tppiealisarvier sugnas Plagtibase (mineradsilgalledwithpdyethylene).

G d,.| nbode
r ansduct | ol PhPHReH CasnopBERLs SPEPoRbd uffha surgehtanvention may

i nhi bbd @eterafihbd byloneoflopdinlasy 8
the CD3/T cell rgceptoro ai‘fr Eﬂ?ﬁlﬁ%aﬂf%f%ﬂ:%gexemplary

( 1988Josage agnountisdouian aduuyhumanm&nm hibloiutt &5 £d 100 kng/kg of

CiUum.ND nin ed with
ti - ﬁ’ﬁlh?i&g Ve &‘iﬂpg Qer Eeﬁk’%ﬁal mayhke adménigared in a

i ndi cahgle dbse dr']ﬂ(i:he forth B?ﬁgc%glydﬂéglﬁﬂgﬂ cﬁgé d%%tch%%%m lto4

such as the nonocl onal anti

nobi |times pen day. dbsdllbedindeirsigoflithut ¢yé spadifiy doye level and
reco% 5 (@gﬂges Ln the bI_ueI violet indo-1 ratio as .
desc T agy particylangubjectpmay bergagiest and will

S. G .S, B, d .
CednePepd ”@*ﬁ o Vol BEtrs gl Lot e
2el | compapndremphyeﬂ Mmﬁétabahwwmwaaa lbﬁgﬂfepla&on of that

cell signal transductl on' . Biol. Chem
207185prnd( thmepecies; age, M@F@gbﬁ,c@jlarnbhﬂwhasceﬂdand diet of

ther gpg subject, the mode and time of administration, rate of excretion, drug
combination, and severity of the particular condition. Preferred subjects
for treatment include animals, most preferably mammalian species such
25 ashumans, 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 HI and IV, are preferably administered using the
formulations of the invention. Generally, the compounds of the present invention,

30  including compounds of formula II and IV, are administered by IV infusion over a
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10 3. Proliferation assays Lck inhibitors inhibit the
proliferation of normal human peripheral blood T
cells stinmulated to grow with anti-CD3 plus anti-CD28
anti bodies. A 96 vveII plate is coated with a

| | bod Gl19 15 4 t he
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and counted in a scintillation counter to neasure

cel | frpromges e mg{mDgiven @ﬂﬂw |05\kuoblg the bnightmd or weight of the

o o TASHCEREE L P S BB E0 il

Abbr evi atA@ﬂﬁcx&%& AR, dokh lgxbﬁﬂis@f@igﬂrﬁs%nﬂfn%ﬁﬁfn' ﬁl%ﬂzdmg
bel ow. Conpounds of t he anpl es are identified by

10he @Jamwpés efifermelap I and ¥y, e bm@nw@w@rebﬁwmwnwly, or both.

exary gﬁfﬂc ,)thg g{gﬁ@g P{:{f]% ;Vae ﬁ?%é}%ﬁ%u nd Of e Pt %tgcols Slch as once a

c 0 nphylﬁﬁk 2 & 10dayb) préferablpe GRS qﬁoﬂefpeem Very 4 to 8 days
(fo le_ 12" denotes the tit]le conpound o

rﬂiﬁ &os Pfefﬂs'@lxsmlﬁéu days- dp orne ggpbodimgat tbensds 8 p@wﬁoi’l 3days to 5
28& RS Tt g 1 R bl @il s iy Ay Eibind mose

15 [ grefettablyl hweerkxoﬁ-iwéekﬁ, it -betwead oydes where tHep/is n@itftatnent. In
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 3
days, with a period of preferably 1 week to 3 weeks in between cycles where there is
no treatment. In yet another embodiment the compounds of the present invention,

20  including compounds of formulae I 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 IIT or IV, is

25  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 I 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 I

30  orIV, can also be administered orally, intravenously, or both once every 1 to 10
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t hyl - 2-tert-butoxycar pbonyl oxyam no- 4- met hy I az
E_ cé‘fhﬁiﬁj@tbétcé Springavanously administered on days 1, 7, and 14 and orally

1111
-5-carb te (18,6 g,
oo Mayfered Ba fafiEl. Kisprnel A 1 i up Rt B Bredd veition
and intludih g einipouads GXpiled TEor(18Q Gre Himiflis@RATHRI2E daf cycle

dry tetrahydrofuran (ﬁBOO 10 nL) was stirred under -
ni t MEGEH e compoynd of fernuae Jand Hhare omllyadministdredon day 1 and

_ s oea :
L) AR AR R R Bl Lo TThe 11 tra e

1Gwas washedAvédrlinkg $9 fpusetlfodiQf theGhvehHon (1B8%o

. . EaPOUéldS of the
2x), water and brine, dried (MySO, and concentrate
i n REeEeRt inventions incladingscampounds effommiah Blardy, aFae

i ' d.dried i 0 obtain the
B LRI 50 4 BB 8 BB Mction
2- tier ool ﬂny,wm&@mmﬁﬁg%fﬁa@% rhdige! - 5-carb

oxylic acid A stirred sol ution of _
et hyl - 2- t éthe enmpoynds ofihel pregemt investivatiapy be employed alone

15 orin 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:

25

30

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
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 NF-kappa B function, such as
deoxyspergualin (DSG), non-steroidal antiinflammatory drugs (NSAIDs)
such as ibuprofen, steroids such as prednisone or dexamethasone, gold
compounds, antiproliferative agents such as methotrexate, FK506

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



t hi azol e-5-carboxylate (10 g, 34.95 nmmol) in

t et rahydr of uran-et hanol (250 20 ni, 2:3) was treated
with a 6N KOH solution (250 nL). The m xture was
heated to 55C overnight. The sol ution was cooled to 0C

and g‘b‘];’l .ed h %g\ggw%@ﬁﬁ '19 .él'l}&ggd ent‘[qpidap,

vvat eémtldl‘NFthﬂ?dd'i‘@é' or §BYuBHE: TNW&%H&O?‘&%H} ﬁ%&%&ﬂ:‘éﬁt (Enbrel),

phosphorous pentoxide to obtain the title acid
899%) ragmmmycifi isimblitners | RapamGhe) leflunimide (Arava), and

g R IO il i
gddgfdif%%gip@m(@eggd%% irre 8 é%érpgﬁga:ﬂd éalsefﬁ?ﬁtﬁe]rhtl rs disclosed

but axyiberfollowimx VaB) Pateht 1aiplicationk sebfpdratsd Revaihi 'H?y' reference
acid (10 g, 38.72 mol) in d|chloronethane

5
and R, theltt ertirefy: SemalaNod60/056(Y70p filech8/25¢97 émorne.v Docket No.

s g o SR Ro HoREREIPY, JETHBARMA tfcrpe Doske

t eNNQARD24®), BBHal Nol 09%701333 tﬁlé@m%/@sb tt-Eﬂ?eSfBloﬁﬁ&tNo.

was evaporated in vacuo and the 10 reS|
leoe\@ﬁ%%)e Sevial No. 600567 (Bledﬁlzfﬂﬁ’f (Atidrhée DodkeicNo.

000, YR8, Setal Rodob§D4, 197, 1 6715788 Chitorndy Dockék No.
O QAT PEHR R SORRBIIAS AL RO P LA b Bt

2, 4 PATOTHpBanikl Hoi 0941F 3(@%5&% 1@&5% Aetornwn O orligeNo.

stirred solutio

d t
o ¢ WASEIR oS eial Mon§P o perit 511 H4/9% (AttireesDedet No.

152 0043, 0 SRl 008 438 9138y Wk ke .

di | €pR0Ry) eSéythanollowidy Yobilmefts S8 FefelrdndR Titedddhetein:

dro%vm se. The solution was allowed to warmto it and

st i HadlgnbgnghnD2 Penthivirtighta ., MnDomrakd, 36 seddrndo, 4.,

£t Ao yopie P0G Binie Rryiene Foddhe biaigB i sEBAC h Jodmmunol.
L, Methdds méﬁ'érla%ﬂg) brsispe), pdiietédMEEE95); Hdﬂe%'b%@gh D.,

and concentr at ed. resi due was triturated wt

2@t hGrosmairie; hith, Km&as,l €., Chabopmy, X102, Braﬁscha’ﬁ%eram,as
t anN%ghle,dR.J ., Stamenkovie, I, Ledbetter, J.A., and Aruffo, A., “The human

T cell antigen gp39, a member of the TNF gene family, is a ligand for the

CDA40 receptor: expression of a soluble form of gp39 with B cell co-
stimulatory activity”, EMBO J (England), 11(12), p 4313-4321 (Dec 1992);
25 end Moreland, L.W. et al., “Treatment of rheumatoid arthritis with a
recombinant human tumor necrosis factor receptor (p75)-Fe 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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25 Exanple 2 Preparation of 2-Amno-N-(2 4

6-trinmet hyl phenyl ) -4-net hyl -5- thiazol ecarboxam de
-62 CH3 1 3 H2 H3 1 / CH3 A solution of

[5-[[(2, 4, 6 Tri met hyl phenyl ) am no]car bonyl ) - 4- net hyl -

o R AR, s T b
inder ﬁ?@%‘ﬂ%ﬁ%‘* P Bl Rflatay a%%béé‘ﬁé% J{'ed

wi t h abti¥ecychioes bleocntpche it éiyeba, athctifdePein, and
solution (400 nm_, 2x), water, and brine; dried

MgS cnhcammme%oﬁn@hﬂsdr@apamnaegu ﬁnuraesyiaprotem

}NgSSQS h ete%gi:ﬁn% (?}?fbl Qée i { rl@i} CQCOIZUCOICIS

whi t ﬁ_er&ﬂro@
15I 1[6%%94g6 T/rl net hy?%%’so )am n car ony ?gei'ls progestins, and

trifl hﬂ:cmiﬂg/heﬁnbheazadéadﬂlgdrdramm ana omsts octreotlde

11d|rrethlethyl ester CH3
Et hyl a%ﬁtaéf\?/,t RTO ?Bh’ééﬁﬂlﬂ?é%/ aamtﬁzsuoh as$ Q@F&;ms@ylﬁns or their

et ny 1 232iags A 88t Bl s SrRERBN R e agente rugh as

20 ( %ﬂﬂl@ﬂ&ﬁ‘a@:&l@ﬂﬁ&et@iﬂ?ﬁﬁbﬁ&é@? e Eﬁbﬂlﬁ&ﬁ@.szA—F or their
g, 22.07 mmol) and 4- di et hyl am nopyri di ne

2. 1 ramalpgs pralarhiadivese plamt=degived mirpduets S‘lioh asd'mca

e oSS, B AP oRE e e i tors

gel GHlep§iLprbtdih!tPin el seMihibitors; and miscellaneous agents such
as, hydroxyurea, procarbazine, mitotane, hexamethylmelamine,

15 platinum coordination complexes such as cisplatin and carboplatin;
and other agents used as anti-cancer and cytotoxic agents such as
biological responise modifiers, growth factors; immune modulators,
and monoclonal antibodies. The compounds of the invention may
also be used in conjunction with radiation therapy.

20 Representative examples of these classes of anti-cancer and
cytotoxic agents include, but are not limited to, mechlorethamine
hydrochlordie, cyclophospharnide, chlorambucil, melphalan,
ifosfarnide, busulfan, carrnustin, lomustine, semustine, streptozocin,
thiotepa, dacarbazine, methotrexate, thioguanine, mercaptopurine,

25 fludarabine, pentastatin, cladribin, cytarabine, fluorouracil,
doxorubicin hydrochloride, daunorubicin, idarubicin, bleomycin
sulfate, mitomycin C, actixiorﬁycin D, safracins, saframycins,
quinocarcins, discodermolides, vincristine, vinblastine, vinorelbine
tartrate, etoposide, teniposide, paclitaxel, tamoxifen, estramustine,

30 estramustine phosphate sodium, flutamide, buserelin, leuprolide,
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-63 Et OAc in hexanes, followed by 15% Et CAc i n hexanes
afforded the title conpound (6.57 g, 92% as a white
solid. B.

2-Tert- but oxvcar bonyl oxyam no-4-trifl uoronethyl -thiazo
Ie5 oxylic 5 acid A stirred solution of

et hyP -eé'-l . GHYRSSES aﬁﬂﬁr@m-m eron, mterleukms

trlfélln@%j% Uuile 5%1%%% at[eg ?%Op

mGdr&%ﬂébbﬂthﬁde,Tﬁémﬁﬂléﬂﬁs%n\@?gamﬁ%iﬁlﬁg &ﬁ.%dfo hloride,

overni ght. The solution was cooled to acl
t relfretangine, amd tePotecd andcnny anpltbds andetivhtives ¢lereof,

'th chl oform(lSOrrL 6 The chloroformextracts
re co chade, but are not limited

bt s ﬂi‘%?‘e?@%la*?%%@‘aeﬁ“%%@q% oty R iigpye

15 @autbeniBict, aminopterin, methotrexate, methopt
.4.6-Trimet hvl phenvl )%m nol car bonyl | -4-tri f°| uglr'lgﬁemﬁopycm C,

- 2- Wmmwmml 5iﬂdormnm1etﬂqmereape¢punne

i Q/%E%&ﬁé ol osi éoar%bii(l)os%ge, podopﬂ?rﬁof%%jﬁ%rtlg)odaophy]lotoﬁn
t |~ thiazol.e-5-

1?30)%%':5&?‘%%%&1.% %@ &Bpé%itd%z f’:ﬁ S?Hg &J%sphg'tg o2 t%n?pc?s%de

2, 4melqaﬂ1aianhyirﬂ:iasﬁne Videristie, Jeuteditine, ¥#8dédine, and

benzotri azol - 1-yl oxy-tri s-(di met hyl am no) phosphonl um
hex Y RASBShosphat e (BOP reagent, 380 rTg, 0.4 mol) in

ai | ut od RS GBhaE il ot adhtdre pints tntude the

aq. folld¥eihes @pothdon ‘Hdrﬁ*&ﬂreﬁkssﬂﬁﬂldﬁﬂ{l H%a.ltNed

sol uti on. The dichl oronmet hane extract was separa
15,68/ (:Qﬁm)ﬂlecz@‘ebmasydd’ mo:mmmyabedkeﬁ Ne; LD186)

andC et Paben 5, A1BABI 5 o 1k, o 65/ 284e1. wo
659 42002 T PR o7 01154 WTRAY DA oS

2- /99 /8251 42 WOB9 /03818 ND 99y07653, rwtj_ ggyzvsgbyiwér

thlgg})ﬁgggr boxam de. trifluoroacetate (1:
4, WO 99/43653, WO 99/54330, WO 99/54318 wO

.20 99/54319, WO 99/65913, WO 99/67252, WO 99/67253, and WO

00/00485; cyclin dependent kinase inhibitors as found in WO
99/24416; and prenyl-protein transferase inhibitors as found in WO
97/30992 and WO 98/54966.

The above other therapeutic agents, when employed in
25 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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F \ HZ O H3 CH3 5 A solution of

[5-[[(2,4, 6-Trinmet hyl phenyl ) am no] car bonyl ] -4
trifluoromethyl-2-thiazolyl]carbamc acid, _
1,1-dinethyl ethyl ester (120 ng, 0.28 mml) in

triflyQroacetjc,aci 5 s stirred at 0C for 1 h, _.

The s?ﬁ?%%@esfg%gﬁflmg%ﬁ r’é%‘%‘aﬁ %‘Fee]?,%‘f? @Etedm one
and t | RSsA3e L3 't%l:tﬁﬁ r to obtain

a yel Irbgv]\:/ﬁtgglﬁﬁ\;\eﬁi ch a\:\?géxtﬂ‘??t u%g{lgﬁ‘nl V\n?’ﬁ hexanes to
obtain the title conpound (96 ng, 76% as a |ight

_ 6%
{5 | [ toneaime Adsoirddipe edn g hrmoHioh Bem iy, Bllome¥es 15

6 | | . |
ghﬁ i‘igl le ] %&?ﬂbﬁ%@ %agSaér_lhéls' TR o useilsigt; the prozt?éin tyrosine

Et hyl kZhdses TeRUFoxY Leah DHBK) SF,BrFaRd gy - thiazol e-
5- car boxyl at e chrr%%'gnd 5,&1;%% preepar ed .by an o
anal ogous Wheprdtein tyresinekiite of iniapest iRGnosbaigd in kinase buffer

hyl -.2- aqi-RE=-4-ph [ -1 hi | e-5- boxyl ate t ive
o L B R L BB bbbyt e testcompound
2- Ter nBub sy R B HIOa A RINU sl BAR01 B i ARR
oxylic acid -65 Conpoun was prepare y an

althl ogmesntmitivadofids WMIATE) B.BREC/N(BSP] gainigr AP [4hd 0.1 mg/ml
e conpqund 5B as a white_solid (99%. C

> Ter %@qgﬁeb%'&q%@ﬂ}mgmﬁpmﬂmmwedHnMrmmh, FS,
I T, S L RSO R R SEL S B s actt
gi ve ddlydrbgdrtaseai@liziilibp Grrasint pokéia 160ki6s {2 -and in vitro”, J.
Biol. Chem., 259, 7835-7841 (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 enoclase
protein obtained). The exact concentration of reagents and the amount of
label can be varied as needed.
This assay is advéntageous 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 Lck was prepared as a His-tagged
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[5-[(2.4.6-Trinmet hyl phenyl ) am nol car bonyl | - 4- phenyl 2-
10 thiazolyl]carbam c acid. 1.1-dinethylethyl ester
Conmpound 5D was prepared by an anal ogous nethod as

that of 1D, except usi n% SCto give the title
npfisien protain usinggihe Lide Teshuelpgies(Gdbeo) bapulovis wector

tl f’. BRI 130 (ontamiey Bvhiiablel in inseeh solls; ADNA encoding
tri fhaadcat Rbated by PORY pdfyifiéidde CRBRP HEULLONRPas inserted into

prepared by an anal oJous nethod as that of 4, except
20 uﬂxencgacﬁtﬁr awld the protein waslexpresseduming the nrethibds described by

e e ar:ﬁ'&'@%ﬁpﬂymb}?ﬁaépmhy For
ﬁd&éﬁ%ﬁ%ﬂ%@h@%&g%@% an anal, og’ous §pana, C.,

mst if()’RcmkéJ‘EJC 9Bold, JEBG epd Faieghau ani“Ainabydis oﬂﬂ%@rosme
of 2,4, 6 trimethyl aniline and trletgl am ne in pl ace

papick exipyesaedas a ghyathionn

of
B b o B v .0

10r I me%@%@ e Shirhilhk ;ﬁbtﬂd%s%gfﬂa%a& & YRSTdSNRhERE

by an anal ogous net hod as that , except using 7
to giredustien of ether@wyfomily Birasesms white solid (68%.

15 Enzyme Assay Using HER1 or HER2
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 pCi/ml [gamma-*PJATP. 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'puriﬁr—.;d 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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anpl 9 Preparation of

5-[[ (2. 4-Di chl orophenyl ) am nol carbonyl | - 4- et hyl -

t hi azol yI ] car bam c acid. 1.1-dinethylethyl ester cwy
M8 3 NCO- "Ns oG~ a 20 Conpound 9 was prepared by
an anal o ous method as that of 1D, except usin

2, 4- AP rPé'O‘i%ngWBchﬁ gells. The repqrabimand pastein was

Wm teﬁ%p IC orop%%%g?é’ﬁ%’ggﬁ%r b y" °

th| azol ecar boxam de, trifluoroacetate(1.1) ;BdHP 5

Cormpound 10 was prepared by an anal ogous method as

t hat of M&“ﬁ@.‘}’s using 9 to give the title conmpound
i e

S ' pl e 11 Preparation
f'SaS %1(2 car bonyl ] - 2-

t 2 az leylé(;a%h%cr Ge]ﬁ?hﬂa micu%atﬂédf@im/éh%tm cbiip&indBind then
ggvvl ﬂilmelﬂateldLhy)’ﬁha:aidm&pJ of. ﬁ;tﬂ:mﬂg -tolCB3 @enbeleaabantibody G19-

s prepared by an anal ogous net hod
lazt te h@t %Qfe yggé%e y pqgﬁutes orat another dgsued time by the

t hyl A t ive,t
ion%ou&éﬁ%msw e so%%(}%ég\?%%o @efgrgg t. ﬁmsl’gon’latmn of
A0Terpirobeing:iy datdeosty by anai¥bhes phobint i CiRmtMoBRHNEC Detection of

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

—

YA G10H

by immunoprecipitation with anti-ZAP-70 antibody followed by anti-
phosphetyrosine immunoblotting. Such procedures are described in
Schieven, G.L., Mittler, R.S., Nadler, S.G., Kirihara, J.M., Bolen, J.B.,

15 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.

20 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 lymphocyte 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

25 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).

30 3. Calcium assay
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Compound 11B was prepared by an anal ogous net hod as
that of 3B, except using 11Ato give the title
conmpound 11B as a white solid (95.5%9. C

2- Tert - but oxycar bonyl oxyami no-t hi azol e- 5- carboxylic

acid chlofide -68 Conpopynd. 11C was_prepared by an . )
anal ogous]t-‘ itgxs gﬁ’&ﬂ cgiclym mobjlization iy Fgells ptimylated with

U5 PR bR Cehie e Loded mith the opleim ipdicater dye indo-
| | cat,nzeatedanithh arfti-CD3 dhtibbly kaElKL tRE bedndeliie Wifibody G19-4,

11D wag prepared by an anal ogous nethod as that of 1D,
exceptd ealciym mebilization ds merasured usingfbow cytdmetrgdyarecording
ff-white soljd 709 ., .1 anpl e 12 Preparafi.qn of

3 nilfiolsRe 33 the plidpirdat paririfg 8s g ot Setleven, G.L,

t hi aIitReORIOX NH O e Rac st 3 BN Khfin

CH3 15 Conpouﬁ.gl'gfdg&'\ﬂlzassaﬁrepared’gy}@éggog%%l%gé’us e %(:%B" and
as tlbﬁlibdebferAJ Lo x HoP-7 Oliy't'clysr:iné kﬁhml a@(%ﬁ/@hﬂd T edlt ﬁslzceptor
conpou 12 as i g yel ] ow sol | ] . Exanples =
13 GBvelyemaniin) cinsioed Apslirignabivegsduction J. Biol.
Pr eRs s | oy d [ bed .bel ow. .
Appront; 'ét&gbh%% :[e%ZPZE(Z g[%i %5‘2 ﬁ.%g Péfetdlices incorporated therein.

1di i sopropyl ethylam ne (70 pL, 0.40 nmol) were added

to a suspension of 1C (100 ng, 0.36 mml) in

di clﬁ-oromw The sol ution was stirred

mechani cgl LR .a. seale tube.at tt for 16 The .
reaction i‘r#ﬁ?hf%é%ﬁéf‘@%? the E?%#TW%?%W%WWmPherd
L) alsbd DaeRY stithilatidih 5% With £561ENIS1E9LH ]é)@ pntibodies.

g/ 6 cc) pretreated w th nmethanol -dichl 6romet han
m_, 4196 welbplatevigicanped indth ermomesdiemd artibody)to GDX (such as G19-

YR TS IR L
di chheiheaPboana tb The'plate fPves to stimulate the cells. Normal human
peripheral blood T cells are added to the wells along with test compound
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
20  fuarther 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.

25 The following Examples illustrate embodimients 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

80 Example 1), or by the example only where the compound is the title

- 58 -



di chl or onet hane- net hanol (9 nm, 4:1),

di chl or onet hane- net hanol (9 nL, 1:1), nethanol (9
m.), 0.01 M ammoni um hydroxide in nethanol (9 nL) and
0. 05 M amoni um hydroxi de in nethanol (9 nL). The
elutes were _collected se?arately by the robot and
then ComPenDaLfthe gsample (fopesamples; “25denctes the sitle compound of
conta@&h%%QEQQ products were conbi ned. "PLC Ret Tine"
is the retention tinme under the follow ng
conditions: YMC S5 ODS 4.6 x 50 nm Bal | astic Colum, 4
mn gradient starting from 100% solvent A (10% MeCOH
90% 1-40, 0.2% HSPO4 ) to 100% sol vent B (90% MeCOH
10% HQ, 0.2% H3P04), flowrate 4 m,/mn, X 10 = 220
nM EX. Conmpound Structure Conmpound Name HPLC NO. Ret
Time (mn) 13 H3Qgis [5- [ [ (2-Methoxy-6- 3.79 Ha
t O qi nmethyl phenyl)am no] s carbonyl]-4-nethyl - 2-

H3C, s H thiazolyl)carbam c N acid 1, 1-di net hyl et hyl
ester CH3 14 H35< CHS [4-Methyl -5-[[[3- 4.51 TO CH3
et hyl -4-(1-nmethyl ~N ethyl)phenyl] amno]- .S s
carbonyl]-2 % N thiazolyll-carbamc H3CY,Jw acid d
1,1-dinethyl ethyl ester s 15 ?H3 Sr
[5-[[(4-Brono-2,6-di- 4.24 ethyl phenyl)amno ]-

car bonyl ] - 4- et hyl - 2-
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thi azolyl]carbamc acid 1,1-dirnethyl ethyl ester H3

OC3 H3C CH3 -70 16 Ha [4-Methyl-5-[[[2- 4.17 a

ethyl-6-(1 CHa ethyl ethyl)phenyl]- Ha CHa O ani no]
carbonyl ]-2- XN thiazolyl]carbamc i acid
1,1-dinmethylethyl O CHa ester CHa 17 H3 _CH
[5[[(24 4. 05 HaJ~DirrethyIphenyI)am'no] NTO CHa
carb L é hyI ,~ Sl thiazolyl]carbamc N acid

1,1-

ester H3 CHa 18 lis Q CH3

[ 4- Met hyl - 5- [[(2 3.87 nethyl phenyl)am no]car 8
bonyll1-2 s thiazolyl]carbamc ~N acid
1, 1 @IQrFeﬂH}lB@wmw ester CHa 19 [5-[[(2-Chloro-6-

0 ny‘i"ﬂm’ﬂr 9P

10

15

20

cH30, Hs O et hyl phenyl ) am no] car a
trated-pcH3 t hi azol yl | car bani ¢

DMSO = dimethylsulfoxide

EtOAc = ethyl acetate

Et,O = diethyl ether

h = hours

HATU = N-[dimethylamino-1H-1,2,3-triazolo-[4,5-b]pyridin-1-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

THF = tetrahydrofuran

DMF=. N,N-dimethylformamide
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CH3 acid 1,1-dinmethylethyl O ester 20 H3C.1CH3 4.30
T~ Di et hyl ethyl)-4- HaC net hyl phenyl ] am no] car O ~Ha
a methyl thiazoyl lyl]carbami s hiaz acid

1, 1-di methyl ethyl HaC O ester 21 [rmanyranyl m m 3. 54
Fuet hyl )am no]Jca rbonyl]-4-nethyl-2 O
thiazolyl]carbamc Hs acid 1,1-dinethylethyl fh v~(

11 0 ester C-~SCHa CHa -71 22 HExamiple[] [ 3- Met hoxy- 5-
4.43 (tr| fI uoromath I)heny H3C 11 am no] car bonly_l4]

1, 1-di net hyI et hy- ! ,
[5-[[(4- 4.78 3 4 . 2 gt
] carbonyl] -4-methyl-2- S th| azol ylc}a-gar bam c N acid

1, 1- di net hyl et hyl g,i
L A A ﬁ
CH,

3. Ethyl-2-tert-butoxyearbonvlo aming-4-methvyl-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
10 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 HCl
solution (800 mL, 2x), water and brine, dried (MgS0,), and concentrated
in vacuo. The residue was triturated with hexanes. The solid was filtered

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

B. 2—tert—buto;zcarbonzlomamino—dl—methxl—thiazole—5-carbo;zlic acid

A stirred solution of ethyl-2-tert-butoxycarbonyloxyamino-4-methyl-

thiazole-5-carboxylate (10 g, 34.95 mmol) in tetrahydrofuran-ethanol (250
20 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 concd. HC] 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
25  white solid.
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ester 24 CH3 [5- [ [ (Cyclohexyl 4.21 x((r)("

nmet hyl ) am no] carbonyl] 4 e a carbam c aci dhl, 1-1yl]
,Qcarbamc acid 1,1- N( CH 3 dinethylethyl ester t

11 H3C CHs 25 H3 cH 3 LS-LL(2,3-Di hydro-1H J4.30 vy

)yl -no carbonl |3] 4rrethy| 2 SH

t hi aksk ~DaligxE Rl Oxviaani riehk HiareietS-cavhoss

26 - % 2, 5- D|hydro 1H 3.56 pyrrol- 1 yI)carbonyI]

4- e H3C \" p thiazolyl]carbamic H3c~ 'p acid

1,1- AIZTM SollaeioRVdf ox@lﬁ Hlbri@é 1€ Bichloromethane (22.5 5 mmol
[5[(25D|hydro 86 dlmethyI-IH-pyrr(g- m&é )

1) cawps ﬂ.}iﬂpddruﬂﬁ%el tolmsﬁzwd%uspemhwtjzetartggm C H3C
t
53 Pp aéo%yggxl'b%n%rloxyglmrggto metﬂﬁ-thzggohea-r‘s-car%oxyht(: ac1d (10 g, 38.72

10

15

20

25

mmol} in dichloromethane (150 mL) and N,N-dimethyl formamide (150
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)aminolcarbonyll-4-methyl-2-
thiazolyllcarbamic acid, 1,1-dimethylethyl ester

2,4,6-Trimethyl aniline (6.3 mL, 38.66 mmol) was added dropwise to a
stirred solution of 2-fert-butoxycarbonyloxyamino-4-methyl-thiazole-5-
carboxylic acid chloride (10.7 g, 88.66 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. HC] solution (300 mL,
2x), water, and brine; dried (MgS0),), 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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Di net hyl et hoxy) car bony NH2 1] am no] - 4- net hyl - 5-

t hi azol yl ] carbonyl]-L- FbQ-O~ O O prolinam de 143C CH3
OCH3 29 H3 [5-[(4-Fornyl-1- 2.90 O

pi per azi nyl)carbonyl]- H3C Ol 4-nethyl-2

thi azolyl)carbamc CH3 acid 1, };dinethylethyl N
ester 0 0 30 / zasp ro(4.5age 2 54 aaspi [ 47ecan- 8-
H3 yl carbonyl) - 4-net hyl 2-t by ak caffamic 3 acid
1, 1-di mret hyl et hyl  0~" XJaW '

H3C [5-[[3-[ (D et hyl am no .
pi peridinyl] =0 acid 1, 1-di net hysse CHj
carbonyl]-4-nethyl -2 acidzldinethyle thyl 3 ester
XCH3 CH3 32 H3QH3 [4- Methyl -5- 4.37

A solution of [5-[{(2,4,6-TrimethylphenyDamino]carbonylj-4-methyl-2-
thiazolyl]carbamic acid, 1,1-dimethylethyl ester (10 g, 26.63 mmol) in

5  trifluoroacetic acid (100 mL) was stirred at rt for 8 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

10 title compound (6.7 g, 91%) as a white solid.

Example 3
Preparation of [5-[[(2.4,6-Trimethylphenvyl)aminolcarbonyl]-4-
trifluoromethyl-2-thiazolvllecarbamic acid, 1.1-dimethvlethv] ester

ﬁiﬁ%ﬁm

3. Ethyl-2-tert-butoxvcarbonvloxyvamino-4-trifluoromethvl-thiazole-5-

15

carboxylate
A suspension of ethyl-2-amino-4-trifluoromethyl-thiazole-5-carboxylate
20 (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 m1L,)
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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O1~g~3 [ (
2-thiazoly
33 H3~ 2-[

ctahydro-I- quinolinyl)carbonyl)- ~~-N
]carbam c N acid 1, 1-di nethyl ethyl ester
(1,1- 3.50 H3 -}, CH3 Dinethyl ethoxy) -~O

~3 o]
I
[

carbonyl) am no)-4- nethyl-5- thiazol ecarboxylic ~/

22: gg’%yHﬂhy razi ggq% W i%t@?‘% ggﬁﬁ%aﬁ%&?dfd the title

CHa
1, 1-

[
1, 1-
5

10

15
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25

(4- Wﬁp&w@@%ﬂ)ﬁaz%aww@t@éﬂﬁw] carbonyl]-4 -K o

ethyl-2 g N thiazolyl]carbam c N acid
di rrethyl ethyl ester H3C \ 35 NR CHa

[4 Met hyI [[(4 4.07 Ha K ethyl phenyl)am noj car
I ; | | v} b

A stirred solution of ethyl-2-tert-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 ag. HCI solution to pH 1 and extracted with chloreform (150 mL, 6x).
The chloroform extracts were combined, dried (Na,SO), filtered and
concentrated under reduced pressure and in vacuo to obtain the title acid

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

C. I5-[[(2.4.6-TrimethylphenyDaminolcarbonyll-4-trifluoromethyl-2-
thiazolvllcarbamic acid. 1.1-dimethylethyl ester

4-Methylmorpholine (40 pL, 0.39 mmol) was added to a mixture of 2-ferz-
butoxycarbonyloxyamino-4-trifluoromethyl-thiazole-5-carboxylic acid (100
mg, 0.32 mmol), 2,4,6-trimethylaniline (45 pl, 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 0.256 M aq. KHSO, solution followed by satd. Aq. KHCO,
solution. The dichloromethane extract was separated, dried (Na,SO,),

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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Ha ~ Di nethy nethyl pr opyl) am no] carbonyl]-4- CHa
ethyl -2 CHa a+CHa thiazolyl]carbamc CHa acid
1,1-dinmethylethyl ester 37 HCH3 [5-[[(2,2- 3.97 CHa
Di net hyl propyl) am no] carbonyl]-4- ethyl-2 Ha yo~ o
thiazolyl Jcarbam c c~1 CHa o aC|d 1 1- di rrethyl et hyl
CHa estZPremeatien of 2-Ataihe : heflRyl
ropynyl am no) car bc% [ Z ’
1- di net hyl et hy| =FELSEEFRETHDE ol
[4 Met hyl -S-[(2- 3. 41 propeny a;m no)car bonyl
]-2-thiazolyl]carbamc t!~ aci
/| o ester Ha CHa o CHa 40
~ a [ (et hyl phenyl am no) J'
t hi azolyl ] carbam c aci @,

5 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 b.
The solution was concentrated under reduced pressure and the residue
was coevaporated with ether to obtain a yellow solid which was triturated
10 with hexanes to obtain the title co:ﬁpound (96 mg, 76%) as a light yellow

solid.
Example 5
Preparation of [5-[[(2.4.6-TrimethylphenyDaminolcarbonyll-4-phenvl-2-
15 thigzolyllearbamic acid, 1.1-dimethvlethyl ester _

Hy ﬁ 3
H;C
e ct

3. Ethyl-2-tert-butoxycarbonyvloxyamino-4-phenvl-thiazole-5-carboxvlate

Compound 5A was prepared by an analogous method as that of 3A, except
20 - 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-phenvl-thiazole-5-carboxvlic acid
-65 -




CHa ester -74 41 H3 a [4-Methyl-5-([(3,4,5- 3.84 H3 N

CH R trimet hoxyphenyl)amno ~J !)'--0O 3 ]Jcarbonyl]-2

H3 s~ thiazolyl]Jcarbamic F Nacid 1, 1-dinethylethyl

ester HsC~0 42 H3cxcH3 [5- [ [ [2, 6-Bis (1- 4.40
yl)--nmet]yl O CH3 no no]car carbononyl]-4-nmethyl H3

CH gCempiundbB wanptepared barcamanalbgduam&hbdtah}that of 3B, except

gstAfgr %&ﬁ)’%%gﬁ; [ 5- ! %3 (1H-Imdazgoal ™

t hi azol yI]carbamc sN acid 1,1-dinmethylethyl ester O
44 H3, [5([[(34 397 I—BO
Di f | GoRelfréity b v] oBa A :

Compound 5C was prepared by an analogous method as that of 1C, except
using 5B to give the title compound 5C as a white solid (90%).

D. [5-[[(2,4.6-Trimethylphenvyl)amino]earbonyl]-4-phenvl-2-

10  thiazolyllcarbamic acid, 1.1-dimethylethyl 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 8-trimethvlphenv! henvi-5-

thiazolecarbo ide, trifluoroacetate (1:1

7\ :
o
HC CHy

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%).

N Example 7
Preparation of [5-[[Phenylaminolearbonyl]-4-methyl-2-thiazolyllcarbamic

acid, 1.1-dimethylethyl ester
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thiazolyl)carbam c acid 1, 1-dinethylethyl H3C - NF

ester OF 45 Abs N-((2-[[(1,2- 3.99 3

Di net hyl et hoxy) car bony P13~ CH 1] am nol -4-nmethyl -5 Q
= 3 thiazolyl)carbonyll-L- |eucine ne mat hyI ester O
H3C NOiCH3 H3C CH3 -75 46 )~ Cl-lscg|

[2-11,1,11- 327 H, O Di hyl et h arbony I
| Tam no] - 4- net hyl - 5- ?
noj - 4- oxopent anoi ¢ SQ_IE1 estgy H C- O
N OA47 H3 [5-[[[2-(Ethylthio) 3.75 et yI]no] ‘

carbonyl ]- 4-nethyl -2-thiazolyl] caPbande”Acid 1, 1-
di met hyl ethyl ester fbo 0 Ha CH3 CH3 48 a [5- [ [Bis
(3- 4.67

Compound was prepared by an analogous method as that of 1D, except

rbonyl ] am

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-(phenyl)-4-methvl-5-thiazolecarboxamide
10 trifluorcacetate (1:1)

O-byp-

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-Dichlorophenv])amino}carbony!}-4-methyl-2-
thiazolvlicarbamic acid, 1.1-dimethvlethyl ester

Compound 9 was prepared by an analogous method as that of 1D, except

20

using 2,4-dichloroaniline to give the title compound 9 as a white solid
(28%).
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carb | nmethyl-nmetyl-2 CHs onyl]-4nethl-2- S

thiazolyl]carbamc H C ~-Nacid 1, 1-di net hyl et hyl

H C}-Oester Cfl, H3 CHO 49 p HS [5-[(Ethyl (1- 3.84
N net hyl ethyl)am noJcarb 1 0 onyl]-4-methyl-2 H C> A
Ola thiazolyl]carbamc NC O-CH3 acid

1,1-dinethylethyl 50 CHs ester I—BCUCHSZ[ 4.66 H,
O Di et hyl et hoxy) carbony 1] agi_ho 24 1Wsthyl 50C

t hi azol ecarboxylic acid 2-[[(
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10
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20
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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%).

Example 11
Preparation of 5-[[(2.4.6-Trimethylphenyl)aminolearbonyl]-2-
thiazolyllearbamic acid, 1.1-dimethvlethvl ester

3. Ethyl-2-tert-butoxycarbonyloxvamino-thiazole-5-carboxviate

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%).

B. 2-Tert-butoxyecarbonyloxyamine -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—buto;xcarbonxlozgzamino-thiazole-&carbog]ic acid chloride
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Hc -76 52 WB [4-Methyl-5- [ [3- 3 47 H3
[(trifluoroacetyl)amn 0]-1- pyrrolidinyl)carbonyl]
-2-thiazolyl]carbamc s acid 1,1-di.nethylethyl H3CF
ester OOAC531t6 CN[5-[[(2,6- 3.87 Fb

Chi sz Ty RPEIAANAC Ralpreberdd iy 5 kUG inta bR qif st of 1€,
est er exddpEusimgl KB 3¢ give 2%itl6R0 ﬁ?ahnﬂrn@dur e

Conmpounds 54 to 129 were prepared Il owi ng the
procedure described 5 bel ow. Diisopropyl et hyI ani ne

(60 p ] i
(30 m—@—w : 3 : ayopylleazh
nmgl ) 11.-d_lﬁ,)é$ 3 E@gé_)tbenzotrl azol e (19 5 ng, 0.14

mmol ), and et h:yl 3; (3- di et hyl am no) - pr opyl

car bo@ompoimdﬂliﬂowhh prepiered 2y £n BBaldgotd niethbl asithat of 1D,
THE (0.4 nL). The m xture_was_heated in a seal ed tube

under e¥FeRiTIsing 18 Crbgiverthe Aitle componrd diDbas anoffiwhite solid
was di.hwbgd wi th dichl oronethane (4 M) and washed
vvith£ ig. HC solution (2 nmL, 3x). The
di chl oronet hane sol uti on was passed through a Vari an
SCX cation exchange colum (2 g, 6 cc) on a G lson
r&Bot. The col um was el uted sMﬁle_&ly Wi th
L, I

acetonitrile-nmet
met hanol i wbﬁﬁ%ﬁ 30

ammoni a sol ution thlazolecarboxamlde trifluoroacetate (1:1
" l] ]
N\« /
CH

15 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
Gengml Procedure

Compounds 18 to 53 were prepared following the procedure described
below. Appropriate amines (0.40 mmol) and diisopropylethylamine (70 pL,
0.40 mmol) were added to 2 suspension of 1C (100 mg, (.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
kL) 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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(3 m, 4x).
using the G| son robot.
product was concentrated and dried in vacuo .
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Compound Structure

Compound Name

HPLC
Ret Time
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13

[5-[[{2-Methoxy-6-
methylphenyl) amino] -
carbonyl] -4-methyl-2-
thiazolyllcarbamic
acid 1,1-dimethylethyl
ester

3.79

14

[4-Methyl-5-[[[3-
methyl-4-{1-methyl-
ethyl)phenyl] aminol-
carbonyl]-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,l1-dimethyl-
ethyl ester

4.24
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57 ca 2-[(5-Brono-2-
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59 04ia 2-|[ [ 4- (Acetyl ami

CH 3jethyl -N-(2, 4, 6-
t hi akol edarkoxaiy de
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Cc ~stri njab;zdiphehyda)m&hylethyl

yl ] am noji-

ol

H 1
I ' AZU

CH; 6(

{netdnyl phg
Q CHs |afin
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4.17

17

[5-[[(2,4-
Dimethylphenyl)amino]
carbonyl] ~4-methyl-2-
thiazolyl]lcarbamic
acid 1,1-dimethylethyl
ester :

4.05

18

[4-Methyl-5-[[(2-
methylphenyl)amino]car
bonyll-2-~
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.87

19

[5-{{(2-Chloro-6-
methylphenyl)amino] car
bonyl]~4-methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.86

[5-[[[2-(1,1-
Dimethylethyl) -4-
methylphenyl]amino]car
bonyl]-4-methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

4.30

21

[5-fi{2-
Furanylmethyl)amino]ca
rbonyl]-4-methyl-2-
thiazolyl]lcarbamic
acid 1,1-dimethylethyl
ester

3.54
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N- (2, 4, 6}

2=
tri

car poxan de

%g@;
yl- 4.5

phenyl ) =

Car e

3ecarboxan1de 63

5-

4 et hyl

-N-(2, 4,
t hi azol ecar
) anQ4] & -

452 {[[(3-Eelhboyy~53
gtrifCuoypmerhyl) pheny
Bdrmapadcaghogyd] -4~

emﬁéhkr}ﬂm 7(2 4,6- CH
> bc'iaﬂn"‘ai 56 CHa
q Eer?ﬁ%g& n%n@}methylethyl

ole- N
-[(2-nmethyl - 4.41

4.43

23

[5-[[(4-
Cyclcohexyiphenyl)amino
lcarbonyl)-4-methyl-2-
thiazolyl]carbamic
acid 1,l-dimethylethyl
ester

4,78

24

[5-[[{Cyclohexyl
methyl) amino]carbonyl]
-4-methyl-2-thiazolyl]
carbamic acid 1,1-
dimethylethvl ester

4.21

25

[5-[[(2,3-Dihydro-1H-
indenyl)amino] carbonyl
}-4-methyl-2-
thiazolvl]carbamic
acid 1,1-dimethylethyl
ester

430

26

{5-1{{2,5-Dihydro-1H-
pyrrol-1-yl)carbonyl] -
4-methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.56

27

[5-1{2,5-Dihydroc-2,5-
dimethyl-1H-pyrrol-1-
v1l)carbonyl] -4-methyl-
2-thiazolyljcarbanic
acid 1,1-dimethylethyl
ester

3.86
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0 1-oxohexyl)am no)- N
phenyl ) -5-thi azole- : -,
67 CHa 4- Met hyl
~~/ aN (2, 4, 6trinehyl

t hyl

s (2,4,
"0 F3 :)

6-trimethy

O car boxanm de Ha -~a

-2-[ (1- oxo- 3- 4.21 0 N-(2,4,p-train

phenyl ) -5-thi azol e-

car

(2’4!

naph

bagani
phenyl pr
car goxam
phenyl ) -

6-t
car Joxan
t hal

de CHa

de
- 0X0

Hﬂ%cg

HgC

ro

-

bpy| ) amam noj -

s My-lpro

CHa

F{24-[461, 1~
itrel ihtlley hoxy) carbony
i]am@nWBtHomythﬁISSr
thiapetin}l caxpoxyhi -L-

2.96

004-
=nv|acety|)

yig -
| - 2-

[(2-
am . noJ - N-|

i pprsidnagddeNap 04s
4. 43
2,4,6 0is

tri
- 80

.29th

) 5-

CHs

»«-}4@
Y

t hi azol ecay[soxga-germgH1 i1 C Ctl

piperazinyl)carbonyl] -
4-methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

J‘F'Tso

30

[5-(1,4-Dioxa-8-
azaspirof4.5]decan-8-
vicarbonyl)-4-methyl-
2-thiazolyl]lcarbamic
acid 1,1-dimethylethyl
ester

3.54

31

[5-[[3-[{Diethylamino)
carbonyl]l-1-
piperidinyl)
carbonyl}-4-methyl-2-
thiazolyl]carbamic
acid 1, 1l-dimethylethyl
ester

3.66

32

[4-Methyl-5-

[ (octahydro-1-
quinolinyl)carbonyl] -
2-thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

4.37

33

2-[[(1,1-
Dimethylethoxy)
carbonyl)amino]}-4-
methyl-5-
thiazolecarboxylic
acid 2-[(1,1-
dimethylethoxy)
carbonyl]hydrazide

3.50
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h 71 ac[ yl)amno] 4.13 acetl)am no-4-
ethyl-N-(2,4,6- N tri.nethyl phenyl)-5 Ha
t hi azol ecar boxanmi de CHs CHa fl

72 -

/| O wino]henvlLacetvLL: E

[ [ ophen |I) ace 4.17
~ Vv _aino-4-nethyl -

[

-t hi
cari
nmet h
phen
f 3-
4- g

840l | (hn I) 5 p

oxantde 73

yIph=nyI) et

yl)-b- 63 th %carboxam

zaolebarbhxam de 14C (OHa

Met h N ph | 3
it o AR

p| Erol b4 -Metixcyphieny)
qq;nqﬂqﬁ;bonyl] -4~

%§?3ﬂ1?1r| (
%‘ T ﬁlf‘;%f%#lﬁsﬁﬁ

"4%

3.83

t hi g

35 : HaQ cH,

[4-Methyl-5-[[({4-
Imethylphenyl)amino]car
bonyl]-2-
thiazolyl]carbamic
acid 1,l1-dimethylethyl
ester

4.07

36

[5-1{{(1,2-
Dimethylpropyl)
amino]carbonyl]-4-
methyl-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.87

37 | HyC_CHa

{5-[[(2;2-
Dimethylpropyl)
amino]carbonyl] ~4-
methyl-2-
thiazolyl}carbamic
acid 1,1-dimethylethyl
ester

3.97

38 Hy 3

[4-Methyl-5-{(2-
propynylamino}carbonyl

1]1-2-thiazolyl]carbamic

acid 1,1-dimethylethyl
ester

3.22

39 qui

[d-Methyl-5-[ (2-
propenylamino) carbonyl
J-2-thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.41

40 % cre

[4-Methyl-5-

[ {(methylphenylamino)
carbonyl]-2-
thiazolyl]carbamic
acid 1,1-dimethylethyl
ester

3.7
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75 PH3 O aa 2-
henyl ) acetyl ] am no] -
trimethyl phenyl)-5- O S a thiazol ecarboxani . de

[ [ (3,

\ CHa 4-

met hyl - N- (

4- Di met hoxy- 3.90

2,4,6 0
Ha CHs

76 2-[[(4-Chloro- 4.34 |a henyl)acetyl]amnol
4- -1\|—(44bUIr|nﬁsny| hlg =
pcar boxamjae [[;B)imfno 3.84
1' - Bi phenyl, - ']n-ﬁeT ﬁ
N- (i, 6Oy Tis Py phen lcarbamic
pcarddo e, ~Triaddd H, $Gdﬁr8tﬂﬁl&hyl
-2- 0X0-4- 4.40 o |és6erinmethyno] -Na (2
s et hyl - phenyl) - 5-t hi azol e- carboxam de
79 4-Methyl -2-1(: Y- 4.65
e o] -N- c'am_(h 4]l --thiazole
- 5-t hi azoI de[5 [[[2,6-Bis(1- 4.40
methylethyl)phenyl]ami
»__ o c"'a no]carbonyl] -4-methyl-
H 2-thiazolyl]carbamic
acid 1,1-dimethylethyl
| ester
CHj
- CHj3
43 HngS CH; {5-[[[3—(1H—Imidazol— 2.45
oﬁf v1)propyl]amino]carbon
¥1]l-4-methyl-2-
thiazolyl]carbamic
s acid 1,1-dimethylethyl
Hy = /\/\Q ester
g "
44 HG CHs [5"[[[(3r4" 3.97
Hy o Difluorophenyl)methyl]
04\ amino}carbonyl]-~4-
methyl-2-
A thiazolyl]carbamic
acid 1, 1-dimethylethyl
= ;—< ?—F ester
H;C N
0 _F
45 N-[[2-[[(1,1- 3.99
/EHs Dimethylethoxy) carbony
CH, > llamino] -4-methyl-5-
%/-.-\ CH, thiazolyl]carbonyl]-L~
¥ d% leucine methyl ester
Ay
Hy § CHq
H;C CHj
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-b N CHs 80 a 2-[ (2l Hydroxy-2- 4.13 phenyl-I- 0
oxopropyl)amno]-4 p 9. ethyl
2-[(2-Hydroxy-1- 4.14 O oxohexyl)am no] - 4-
methyl -N-(2,4,6 o trinethyl phenyl) -5-

t hi azol ecarboxam de N CHs 82

4- Met hyI

2- [[1 0Xx0-4- 4.32 O (2- thlenyl)

-N-(2,4,6- HOf4 CHs 81

CHs

but A g ¥ (25 4,669 rrii’"‘t'ﬂ .. | _5
t hi fzol e Qi de i CHs 83 . s P
4. o SI -N-(2,4,6-tr -
et hyl - E~1 a O henyl ) - 5-t hi Eﬂiémg dp
-82] 84 CHa (2- Benzof ur anybt-4- ope:ﬂ:éiaom
cethyl - N( 2 ,i?]f&hydiﬂa acid methyl ester
47 [5-[[[2-(Ethylthio) 3.75
ethyl]amino]carbonyl] -
4-methyl-2-thiazolyl)
carbamic acid 1,1-
dimethylethyl ester
we Y Sl e
CHj3 ° CHy
48 a |[S-[[Bis(3- 4.67
3 methylbutyl)amino)carb
CH; lonyl]-4-methyl-2-
& s thiazolyl]carbamic
HsC N acid 1,l-dimethylethyl
|-|3c-\—o ester
q‘la Ha CH3
49 Hg (5-[[Ethyl(1- 3.84
H; S\ methylethyl)amino}carb
;Z" o onyl}-4-methyl-2-
HC 3 N__.( CH thiazolyl)carbamic
Hy € CHj acid 1,1-dimethylethyl
3 ester
50 HeQ cH, 2-01(1,1- 4.66
Hy o Dimethylethoxy) carbony
J\ ljamino] ~4-methyl-5-
o ot thiazolecarboxylic
, . acid 2-[[(3,5-
S d@chlorophenyl) aminolt
MG == A . hioxomethyl JThydrazide
O
61 CHy |[5-[ [Bis (2~ 3.83
Hy éf ethoxyethyl)aminolcarb |
. onyl}]l-4-methyl-2-
l thiazolyl]carbamic
Hy }‘N acid 1,l-dimethylethyl
Hs‘-‘i_ ester
CH, oj
HyC
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o HCqi3 trinethyl phenyl) -5- thiazol ecarboxam de
85 3 a N-[4-Methyl-5- 3.50 50 [[(26trimethyl -O0.
phenyl) am no] carbonyl ] % CH -2-thiazolyl]-4 3

yri di necarboxam de, N-oxide 86 6-Chloro-N[4-methyl -
4.08 3 5-[[(2,4,6-trimethyl- ce4 Phenyl) am no] _
carbonyl] NaC CH3 -2-thiazolyl] -3- pyridinecar boxam

de §fCHpH-{4—Methyt—5—3-—56 ”Qﬂﬁtrufn3 VA
Phen§1‘z H% bonyl] 0 O -2-t agéfgﬁaml 3.47
yricmeca oxam de 88CHa3I\I-[
[[(4, 4 6ttrbagthyl- 1yl]--bonyl pyr lld%n&'i']carbonylj
thi gzozo| yl e qui nol i necar bokam 1] carbamic
4- Mgt hyl | 2- 4.08 ni t roph %{&M_ld) acgt- Khetﬁj‘fﬁethyl
lam no]-N—;F 6 0 trimgthyl phe@dtler5-
t hi 4zol el ] N I—@ CH3
o F
53 HG o [5-1[{2,6- 3.87
H; N %_ 3( e Dimethylphenyl)amino]c
%N O CHs arbonyl}-4-methyl-2-
g thiazolyl]carbamic

5

10

15

20

2 acid 1,1-dimethylethyl
N ester
CH3

Examples 54 to 129
General Procedure
Compounds 54 to 129 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-
dimethylamino)-propy] carbodiimide hydrochloride (26.8 mg, 0.14 mmal)
in THF (0.4 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
mL) and washed with 2 N ag. HCl solution (2 mL,, 8x). 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
methanolic ammonia (8 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
starting from 100% solvent A (10% MeOH, 90% H,0, 0.2% HPO,) to 100%

-77 -



90 CHs 4-Methyl-2-[(2,4,6- 4.45

trichl orobenzoyl)amino ]-N(2,4,6 C CH

trimethyl phenyl)-5- ci ethiazol ecarboxanm de 91

4-Methyl -2-[[2-[[3- 4.86 F, _al

nyl ] am noam . no] benzo benzol F phenyyl]-

am no]-N-(2,4,6 cHatri nethyl phenyl ) - 5-

t hi azgl ecar boxam de -83 92 CN3 4-Methyl -2-[[ 4- (4-

4 2880 v#nﬁB;ﬁ%%Mgoﬂ 10% H;D,oaawq)amm]rase 4anB/min, A = 220

c ar box aif# I&ér]%‘?g B%E%) F gr %‘%}Iﬁgé‘glllsﬂgl 8 -I%HPLC conditions

(et et Zerl 4088018 nZoyl
(2,4,6-trinethyl- ﬁcﬁ.gﬁpheﬁy‘%’?ggb{tﬁolzo éE’:1:|:ung-rad1entsi'.arlrj.ng
car Hesmi 0% solyent AHA0%MeQH, 909 Hgomo 2% HsRO ) to 100% solvent

%2[ 8 Wﬁg@ﬁg ﬁﬁﬁeﬁyﬁp,)o b HPOY, 0% rate 55 mivmin, A = 217 nM.

EX. |Compound Structure Compound Name HPLC
NO. ' Ret Time
(min)

2-[[(2,2-Dichloro-1- [4.922

54 CHj
He ':IQ( 3 methylcyclopropyl)carb
" |onyllamino] -4-methyl-
o o N-(2,4,6-
ci H CH; |trimethylphenyl)-5-

c thiazolecarboxamide

55 2-[(Cyclohexyl 4.47
acetyl)aminol]-4-
methyl-N-{2,4, 6-

| CHy trimethylphenyl)-5-
N—< thiazolecarboxamide

56 2-[{2,5-Difluoro- 4.15
‘ CH3 benzoyl)amino] -4-
N__( 3 met.:hyl—N- {2,4,6-

R trimethylphenyl)-5-
ci-la : thiazolecarboxamide

57 Cl 2-[ (5-Bromo-2- 4.37
: CHjy chlorobenzoyl)amino] -
N——Q' 4-methyl-N-(2,4,6-
o trimethylphenyl) -5-
Br E‘ ;3 thiazolecarboxamide
H; CHj

.58 CH; ' 2-[{3-Cyano- 4.06

N % benzoyl)}amino] -4-
methyl-N-(2, 4, 6~
cH, trimethylphenyl)-5-

thiazolecarboxamide
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t hi azol ecar boxam de
CN3 henyl ) acetyl ] am no) -

CH3 95 2-[[(2,4-Difluoro- 4.15
4-methyl-N-(2,4,6 F

trimet hyl phenyl )-5- 0 thiazol ecarboxam de H3 CH3 96
nbs (S)-2-[[2- 3.20 , (D propylam no)-1-
oxopropyl ]am no] -4 CN3 net hyl -N-(2, 4,15- C/

tri met hyl phenyl)

-5- F6¢cN o 3 thiazol ecarboxam de N3
[ CH3 -84 97 Ha 2-[(2-Bipheny!- 4.64 CHO

enedggb

tri et hy
3- 4.
N (2,4,
¢car boxafid'det 9
| phenyl ) - 2-
hcet yl ] am nol

2-1[]3-(
nmet Ryl -
t hi g4zol

tri et hy

phenyl )

-5-

t hi azol ecal
th phenyl ) A
P

YT ) A TR - 4 CHSTe Ty TN e A e o) = 1460
e

t hyl phe
H3 4- Mefttyladblebahfoxaizié CHO
{2, 4, 6-t

CHg

e t10gl 40 - 4-
iyt Jmethy I3edy#19 -GHs
i met hyl Kvc

{trifluoromethyl)benzo
vl]amino]-N~-(2,4, 6-
trimethylphenyl}-5-
thiazolecarboxamide

61

phenylethyl)benzoyl}-
amino) -N-(2,4, 6~
trimethylphenyl)-5-
thiazolecarboxamide

62

benzoyl)amino]-4-
methyl-N- (2,4, 6-
trimethylphenyl) -5-
thiazolecarboxamide

2-f {4-Ethenyl-
benzoyl)amino] ~4-
methyl-N-(2,4, 6~
trimethylphenyl) -5-
thiazolecarboxamide

CHj

ethY]."N'.' (2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

&Eenzoyljamino]~4-

79 -

4-Methyl-2-[[3- 4.45

4-Methyl-2-[[2~(2- 4.64

2-[(3,5-Dimethyl~ 4.49

2-[(4-Butyl- 4. 58




a 5-thiazol ecarboxamde 0 a H3 CHO 100 1CH3

4- Met hyl - 2-[ (1-oxo0-6- 4.47 i heptenyl)am no]-N
(2,4,6-trimethyl- henyl)-5-thiazol e- 0 KVA carboxam de
HOC H3c CH3 101 2-[[(1, 3-Benzodi oxol - 4.07 a
5-yl)acetyllam nol-4- FH3 ethyl-N-(2,4,6

triazol ecarboxa ~ thizol ecarboxam de de MY~ H3 CH3
a—4-Methyl 2. [[[D. 4 4 " Q

1 a8
(Pndi V) phenyl] ' 24ygérMethvl-R -6 t4< ri net hyjg 76
hyl {phe S5uichi azol e- H3 %@ﬁyk@mﬁdmmnma OfL3
{Met hyl - 2- -Ad. 56 phengXy I -C

it

i mef{ hyl pher¥| )s'—th hi azol ecgf 1t
‘N

CH,
66 Y 4-Methyl-2-[ (2-methyl- 4.41
" o 1l-oxohexyl)amino] -N-
5 (2,4,6-trimethyl-
0 phenyl)-5-thiazole~
Hy carboxamide
Hy CH,
67 CH, 4-Methyl-2-[(1-oxo-3- 4.21
o phenoxypropyl) aminc] -
s N-(2,4,6-trimethyl-
0 phenyl)-S5-thiazole-
carboxamide
Hy CH;

4-Methyl-2~[{l-oxo-3- 4.26

68 CHy
i ° phenylpropyl)amino] -N-
. (2,4, 6~trimethyl-
o) phenyl)-5-thiazole—
carboxamide
c CH,

69 CHg 2-[[3-(2-Methoxy- 4.31
{ o Phenyl) -1-oxopropyl] -
amino] ~4-methyl -N-

s
o : (2,4, 6-trimethyl-
Phenyl) -5-thiazole-
o) HyC CHa carbpxam:.de

4-Methyl-2- (2- 4.43
naphthalenylacetyl) - ’
amino] -N-(2, 4, 6~
trimethylphenyl)-5-

N—%ir thiazolecarboxamide
(o]
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85 104 o-CH3 2-[(3,5-Di net hoxy- 4.13 HA HH -~~CH3
phenyl )acetyl]am nol 04 p 4-nmethyl-N-(2,4,6 a
trimet hyl phenyl )-5- 0 thiazol ecarboxanide Ha CH 105
rp 2-[[4-[4-[Bis(2- 4.75 cH, chloroethyl)am no] phen
" _yl]-1-o0xoN- (2, amno] s trinethylpphnyl) enyl) --
ri met hyl -5- thiazol ecarboxam de WC CHa 106 4a
4-[14-[[[4-nmethyl-5- 4.03 [[(2,4,6-trinethyl- Ha

hen¥ll) 4m no) car bd8y| | CH3 -2 B+ pzolphdmydd o =—H
car|bony #:%0 @ Wbﬁxﬁ:}?&?hl@. acid (413
met|hy! ) Brhimethy{-0phenyl €3, 77 Q
sullf ony g N (raimdei2 phefyilni-met hyl
phgnyl R Dox afiitezldcdrbpsaid dei a 1§08
~C la—

72 2-[{(2-Chloro-6- i1
fluorophenyl)acetyl]- |
amino] -4-methyl-N-

: s (2.4, 6-trimethyl-
phenyl)-5-thiazole-
Hy G CHs carboxamide
73 CH, 4-Methyl-2-[[(2- 3.95

methylphenyl) -
acetyll]lamino] -N~

CH, (2,4, 6-trimethyl-
\ phenyl)-5-
. . thiazolecarboxamide

74 |mg Gl |2-[[(3-Methoxy< 211
:I%po phenyl)acetyl]amino]— )
. > 4-methyl-N- (2,4, 6~

£
tr%methylphenyl)—s—
thiazolecarboxamide
c

H CH,
75 | fHs O CH, 2-[{(3,4-Dimethoxy- 3.90
. phenyl)acetyl)amino]- '
3 . |[4-methyl-N- (2,4, 6~

trimethylphenyl}-5-

. s thiazolecarboxamide
H,ZEGH,

76 2-[[(4-Chloxro-
) CH, phenyl)acetyllamino]- 434
4-methyl-N-(2,4,6-

5 tr:_?.methylphenyl) -5-
Fo) N i thiazoclecarboxamide
H3C CH _
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ox ohexyl | exyl ] amam noi no] - 4

trimet hyl phenyl)-5- H,c thiazol ecarboxam . de

-86 109 CH 2- [ [4-

sul fonyl ] benzoyl
6-trinethyl- s-
H3C 110 CH3 2-[(4-Cycl ohexyl -
Ne(2 4 6- trinethylphenyl)-5 N CHI

ethyl-N-(2,4,6- ~-Ho

[ (Dipropyl- 4.51 ani no)

3 ]am no]-4-nethyl-N- cH3d (2, 4,
"( phenyl)-5-thiazol e 3 carboxam de
4.94 benzoyl)am noj - 4-

HaC CHa

met-hd
t hi'®% o ££2y boxani de CHI W' |0 (11,17 +Bakheny1]-4= 260
2-1(4-B -3- 4.80 -etyl-(2) Nl@ceé;y—l)aluno] -4~
4- fmret hhyl (2, 4, 6- 0 CH3 4t Hénﬁbg 5 H3C
t h| azo| ecabgkani .de 112 CHa %&mzlflles% phegnyl) -
Di { | uof ophemA) acetyl] N ciil Fcﬂrﬁ@%ﬁdﬂ P10
CH;
N—é:]gﬁo
"IS
H;C CH;
78 CH; 4-Methyl-2-[ (l-oxo-4- 4.40
o phenylbutyl)amino] ~N-
5 {(2,4,6-trimethyl-
0 phenyl)-5-thiazole-
carboxamide
H CHy
79 CHy 4-Methyl-2-[ (1~ 4.65
oxcoctyl)amino] ~-N-

o s {2,4,6-trimethyl-~
phenyl)}~-5-thiazole-
carboxamide

Hy Hy CH3 ’
80 CH, 2~-[(2-Bydroxy-2- 4.13
phenyl-1- ]
o oxopropyl)amino] -4-
Ho o 3. methyl-N-(2,4, 6~
E;zj.methylphenyl) -5~
" oty i1azolecarboxamide
81 3 " [2-[{2-Hydroxy-1- 414
o oxochexyl)amino}-4-
. methyl-N-{2,4,6-
o) trimethylphenyl)-5-
H, thiazolecarboxamide
Hy CH,
82 CH; 4-Methyl-2-[[l-oxo—-4- 4.82
o {(2-thienyl) -~
. butyllamino)-N-(2,4, 6~
0 trlmethylphenyl) -5~
thiazolecarboxamide
Hy CHg
83 CH, 4-Methyl-2-[(3- 4.04
| 3 thienylcarbonyl)amino]
= ~-N-(2,4,6-trimethyl-
Y/, o o phenyl)-5-thiazole-
H;C CH; [carboxamide
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\ trinmeth inethylphenyl)-5

tyl]am no]-N-(2,4,6- trinet
t hi azol ecar boxam de w ~lyo
[[[4-(1,1-Dinethyl -4.85 vy

nyl)-5-1thiazol_e-

- i thiazol ecar boxam de

hyl phenyl )-5 CH
LX H3 CH -87

| )cycl ohexyl ] carbo 114

am no] -4-nmethyl -N- 4, 6-tri net hyl -
i ] boianide CH3 Ha H3C CHa 115 a

113

013 4-Methyl-2-([[4-(1- 4.56 H3 ethylethyl)phenyl]ace

N, [84Di
trii met{hy]l ph
byt andgi a ¥
i gxohq

3 4

e%zyttﬁuﬁéﬂzbfhfany&LDf
dithyl N-42, 4,[@-0x0

~cH, trimethylphenyl)-5-

thiazolecarboxamide

cazioyhy Maoni ddyi-azol yl |

6&?7

85

N-[4-Methyl-5-
[[(2,4,6-trimethyl-
phenyl)amino] carbonyl]
-2~-thiazolyl]-4-
pyridinecarboxamide,
N-oxide

3.50

6—Ch10ro—N-[4~methyl—
5-[[(2,4,6-trimethyl-
phenyl)amino]carbonyl]
a—z-thiazolyl]—B—
pyridinecarboxamide

4.08

N-[4-Methyl-5-

3 [[(2,4,6-trimethyl-
Z phenyl}aminq]carbonyl]
-2-thiazolyl]-3-
c CH,

pyridinecarboxamide

3.56

N-[4-Methyl-5-
[1(2,4,6-trimethyl-
phenyl)amino]carbonyl}
-2-thiazolyl]-3-
*lquinolinecarboxamide

4.11

4-Methyl-2~{[(4-
nitrophenyl)acetyl) -
aminoj-N-(2,4,6-
trimethylphenyl) -5~
thiazolecarboxamide

4.08

4-Methyl-2-{ (2,4, 6-

cH
P o trichlorobenzoyl)amino
1-N-(2,4, 6-
O ¢ cﬂatrlmethylphenyl}-—s—

thiazolecarboxamide

4.45

4-Methyl-2-[[2-[[3-
(trifluoromethyl) -

* Phenyl ] aminolbenzoyl] -
amino]-N-(2,4,6-
CHy

trimethylphenyl) -5-
thiazolecarboxamide

4.86
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trimet hyl phen tri_nethyl phenyl) -5-

t hi azol ecarboxamde o Ha Gla 117 Gla 2- [ (Benzo
[b] thiophen- 4.53 Kr 13 2-ylcarbonyl)anm .no)-4 s
methyl -N- (2,4, 6- s HC6 CHatri net hyl phenyl) - 5-

t hi azol ecar boxam de 118 GHa 11 2-[(1- Adamantyl - 4. 66
m carbonyl) -N(2, 4,] -4 Ha ~ ethythyl-N-(2, 4, 6-
trimet hyl phenyl )-5- CHsO Vo t hi azol ecarboxanm de 118 a

4-dpthyl o2-11(4- 48  met hyT quclebryyIaLprdo(4-Fb 4.28

nyl ] anior ,, tri methytpoeity1)5-1-H a

t i azol e N O oV\E HCHiaxbélbit vy BRarizs 1CGNa

240 (1§7- ) - 3. §3° C|&2n 406~ e et thhptl-N

(h, 4, 6---thiazol ~ iélyl yPserw brpttthiazole-
H;C

e carboxamide
3

93 3 |4-Methyl-2-[[4- 3.79
(methyl-sulfonyl) -~
Hy benzoyl]-amino] -N-
(2,4, 6-trimethyl-
phenyl)-5-thiazole-
carboxamide

Hac'%o
94 |, CH, 2-[ (4-Heptylbenzoyl)
LQ\ R amine] -4-methyl -N-
GHHL(E' (2,4,6- '
s—i‘ trimethyiphenyl)-5-

thiazolecarboxamide

95 2-[[(2,4-Difluoro- 415
| CH, phenyl)acetyl]amino] -
o 4-methyl-N-(2,4, 6~
g s trimethylphenyl}-5-
o : i thiazolecarboxamide
Hy CHy

926 (8)-2-[[2- 3.20
CHa (Abs) {(Dipropylamino) -1-
S oxopropyllaminoc]-4-

methyl-N-{2,4,6-

cH
H,,c—f_ w N__éir' trimethylphenyl)-5-

o thiazolecarboxamide
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car boxani de

trimet hyl phenyl ) - 5-
a l,5-Dinethyl-N[4- 3.91
yl phenl phenyl )

,)C IS

|') am no]

a- trineth

s CH O 121 ~\ 2-[[2-(Acetylam no)-4- 3.93
CH3 (ethylthio)-1 >s ~ s methyl-N-(2,4,6 S
t hi azol ecar boxam de 122 CH
-{sG ~~\~~1t,
-6¢c~'N 910 trinme CHscar bonyl

]-2- thiazolyl]-1H pyrazol e-3-carboxam de 123 C N~ a

2-[[[4-me 1-5- 3.70

tri

[[(2,4,6-

0

R
az ol
- VB
noj

azol
t hyl
i me

d Cd

|.be

phenyt )y ant Mojg,
y| ] am no] cagdyon
t hyl - 5;
car bonj!
ec X e
-4 hyl -N-[4- 4.09 t

Yazol yl

e
=h
méth: lnﬁL%ﬁ 4

5 ra ~9qtBihzolecarboxamide

124 [ CH3
, enyl

Erém EH?Dphgﬁﬁil—S—

2 trinmethylph | phenyl

4:64

98

2-[[3~(3~
Methoxyphenyl)-1-
oxopropyllamino] ~4-
methyl-N- (2,4, 6~
trimethylphenyl)~5-
thiazolecarboxamide

4.26

99

4-Methyl-N-(2,4,6-
trimethylphenyl)}-2-
[[(2,4,6-trimethyl-
phenyl)acetyl]amino] -
5-thiazclecarboxamide

4.52

100

4-Methyl-2-[ {1-oxo-6-
heptenyl)aminol-N-
(2,4, 6-trimethyl-
pPhenyl)-5~-thiazole-
carboxamide

4.47

101

H,C HyC

( CH,
‘ :I:fo
0 ﬁ

H CH;

2~[[(1, 3-Benzcdioxol-
S5-yl)acetyl]lamino]-4-
methyl-N-{2,4, 6~
trimethylphenyl) ~5-
thiazolecarboxamide

4.07

102

d%%ﬁ.

4-Methyl-2-~[[[2-
(phenylmethoxy)phenyl]
acetyl]amino]-N-
{(2,4,6-trimethyl-
phenyl)-5-thiazole-
carboxamide

4.46

103

CH,
4 o
o)
HsC CH,

4-Methyl-2-[[ (3-
phenoxyphenyl)acetyl]a
mino]-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

4.56
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C ami no Jcarbonyl 1-2- CHa CL~ CHa thiazolyll-iH
pyrazol e- 3-carboxam de 126 CHO 4-Methyl -2-[[3-[(3
4.15 NQs 1,2,3-triazolo[4,5 S blpyridin-3- Y o o CH
Yl oxy) net hyl ) benzoyl]a s ino]-N-(2,4,6 p

trimet hyl phenyl)-5- thiazol ecarboxam de N -89 127 CHa
2-[(2-Furanyl - 4.45 S triiue ylph nyl) o p

rimethl pheyl)-5- C Y Ha CH3 thiazol ecarboxam de 128 ch

| p[104- [Chi or 0- oBH85 | benzenzpyqyD) SaDLaetAbxgol - 4- [4.13

mef hyl Hdg ( 6 0p) 8i net hy } peBtyad]amino] -
hj azo] ec&r amde 11129 ci a 2/4-tethyDi-Net(By#, 6- 8. 3(
nol | 4- net et Ryl (2, prémeShylphenyl) -5-

rj metlhyl phenyl )25-"p ithiazel ecarboxani de
anplle 130 Preparatio
inalcarbanvl] 2

—~ q) —~

Y

~ r—
=

ety L L2t
PmbdAyEdr hPEs 63t er 4.75
chlordethyl)amino]phen

i19§oiy |%“’E£mc acid 1 1-

CH;
o y1l]-1l-oxobutyl]amino] -
s X 4-methyl-N-(2,4, 6-
o ~\/(5 trimethylphenyl) -5-
HyC

thiazolecarboxamide
CH,

106 s |4-[[4-{[[4-methyl-5- {403
[{{2,4,6~trimethyl-
Hz phenyl)amino] carbonyl]

CH;|-2-thiazolyl]-amino]l-
carbonyl]lphenyl] -

N
o amino] -4-oxobutanoic
N’gi =) 3 acid methyl ester

4-Methyl-2-[[ (phenyl- |[3.77

107
.0 sulfonyl)acetyl]amino]
-4 -N-(2,4,6-trimethyl-

F 3
o phenyl)-5-thiazole~
(s] carboxamide

108 B, CHz 2-[[2-{Acetylaminoc)-1- |3.99
o L;xohexyl lamino}-4-
a X ethyl-N-{2,4,6-
‘}_ N © trimethylphenyl)-5-
HyC thiazolecarboxamide
H;C CHy
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"CHa4 1% N6 H3 ~N/ 5 0 2-Ntroaniline (55 ng,
0.4 mmol ) and diisopropylethylamne (70 L, 0.4 nmmol)
wer e added dropwi se to a a stirred solution of 2-tent-
but oxycar bonyl oayam no- 4- net hyl -t hi azol e- 5- car boxyl i c
acid chloride 1C 10 (100 ng, 0.36 mml) in
di chl oromethane (3 nL). After 16 h at rt, 4-N N
di nethy am nopvrl dine (22 ng, 0.18 nmol) was added and
t he|Ia9x} B stirred for I[t[4enqabidr —The
sol yent @ aporated in vach.lduﬁbeesunegn y%a\ﬁ% 1 451
chr pmat jogr apkiedy on & silica gellamdhojma ﬂatﬂhjrpmw]{

Qegd f ol | owed Ug 2060 Er Dhethyl hexanes

5%} Et GAc i n-Thgk
affprddd the titl &% conpoundPieBY#hiy-5 1ubjazmsl @

yellowlsolid. -9QF arrpl e 13lcPrbpsamiden of
[4-IMet Ryl -511 (2 4 6-} et hyl ghenyl ) am nol car bonyl | - -
t hijazollyl ] carbam c , ghenyl nethyl ester pa | \ O

y
"~1 1\ O Ma M 5 X% df- 2-be to carbon io
am[no- 4-met h- 1-t hi azol“%e/6=carfjo late A 3 M ag. NaHOOX3
soljutign (10 ni, 30l_lac ) was |added to a stirred

H ) f

sol ot
etr;#b - am no- 4- net hyl -t

oI%‘B(%ﬁM ~(372 @.94
2 [mmol]) in THE (20 niL)

- geenapspl hamizae] odof or matle

(500 gll) was added. er ‘;n%:hy &10#aI5"benzyI
chlloroformate (500 n CHhﬂ’_‘@ X eyl cPon wds
“stifrred for an additi éaﬁ’@xﬁF‘}FGre Vas

50 nL) and water (30
bpar ated, dried (MySO ),
e residue was ¢ +

di fute
mY. T
filter
chfoma
1090 Et

el colum. Elution wt

111

\ 2-{{4-Bromo~3- 4.80
:L methylbenzoyl) amino] -~
—methyl—N—(2 4,6-
Br- Q [s] t'."'_la CH, trlmethylphenyl) -5-
HoC thiazolecarboxamide

CH3 2-[[(2,3- 4.14
Difluorophenyl) acetyl] |

— O
amino] -4-methyl-N-
F o s (2,4,6-
tr:.methylphenyl) -5-
Hy ‘ cH, thiazolecarboxamide
CHg 4-Methyl-2-[[[4~(1
= 4.56
Hy methylethyl)phenyl]ace

tyl]a.m:.no]—N—(z 4,6-
trime thylphenyl) -5-
thiazolecarboxamide
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15 hexanes fol |l owed by 20% and 30% Et OAc i n hexanes
afforded the title conpound (310 ng, 48% as a white
solid. B.

2- Benzyl oxycar bonyl oxyami no- 4- net hyl -t hi azol e-5
carboxylic acid Conpound 131B was prepared by an
anal ogous nethod as that of 3B, 20 except using 131A
to,give_the title r‘nrrpound 1318 as a white powder

(7'75,@4_ C. s [2-[1[4-(1,1-Dimethyl- [1.85
(4] Methvl - 5[ [ (2. 4. 6- Tyi&gt hy|asherly) cyssrherwai banipb]
t h{ azo] yl ] carbami ¢ g eny IWﬂ»t]Wlln@érérmEShyl-N—

Di | sopyr opyl et hyl ami ge (/70 ¢n, d24f Yddded td a
sofutijon of 131E (1pOhny, O.H: ~thiazole- |
2,1, 6-ftri net hyl ani gi4ge (60 L, cﬁ‘r " ? and [O (7-

-9 CH,

azpbenzotri yl9-1,1, 3, 3 tetranet hyl uroni um hejaf

| upr oghasp (HATU, 160 ng, 0.41 mol). The m xtygre

was Stlir & rt for 24 h, diluted wth EtQAc (20
wa S d with 2 N Ag solution (3x), bri

dr(ld8 |( Na2S™4) ,

ed and |NoNeBimebtltet-N Thptf eS| ?}‘50

5/triturat it h et her (@ethy}-%ol bR o4 16+ he
tiftl e {conpou L 7% |Ehimg ﬂEth)@Isiaid]d
Exjanplle 1 par ati of I\)Eh?ﬁg? hyl -5-[[ (2] 4
6 (10 [HsC-N zolyl]lbu taned:.am:.d
trli meg hyl pﬁ'?—?nyl )am'lb C rb@’h)?] -2-thiazolyl]carbam g
adtThrt=—-¢H |T|:L||y| ethyt—ester 3 CH3_0._CHR HC
Cc?‘rg%md 132 was M péred by nr(aﬂ aﬁx_‘gﬁus met hod asj4.40
that of 1, 6 S m;g?;;l N-
etfhyl {2-tent /b b b§HY | oXyis £ met hy! -} hi
ajol e Ny ve ggeaztdﬂ:%gm&g 132 as
ajtan sid. Exarrplﬁa 3 &_p:)aratlon 0

methyl-N- (2,4,6~
CH, tr:j.methylphenyl) -5~
thiazolecarboxamide

APMBE YT Z- (et Ty gl nu;-m-\ hv-shen £
20 th|azol eca m de /g i f 1 fior 2 H[(‘B %%baﬁ’ﬁ 5?@4_ H34.53
c

H, i2-[ (1-Adamanty]l- 4.66
HG »d; carbonyl)amino] -4-
H, y, \ methyl-N- (2,4, 6-
‘ si A trimethylphenyl)-5-
NS0 |thiazolecarboxamide

3 4-Methyl-2-[{[ (4- 4.48
methylcyclohexyl)carbo :
Hy nyllamino}l-N-(2;4,6-
cH., |trimethylphenyl)-5-
* lthiazolecarboxamide
Y CH,
N




CH3 01/ CH3 H3C

-92 Conpound 133 was prepared by

an anal ogous nethod as that of 4, except wusing 132 to
give the title conmpound 133 as a white solid (919%.
Exanpl e 134 5 Preparation of
[ 4- Met hyl -5-[ (et hyl (2, 4, 6-
tri met hyl phenyl ) am no] car bonyl ] - 2-t hi azol yl ] carbam ¢
acig-1_1__dinethylethyl ester CH3 O ~C'3 NC 10
Co ed by Ju-anal 90BUSHELIPH) 5 T35
t ha ~ jamino)-4-methyl-N- )
N- Rj | | €21 0, GHueinhdnyill e
co 480! | qphény) ) -t a 135 15
Pre i hyljcarp@xamide
6-t|ri ) 5 H&hi*azetgcar boxam de
tri 3 f'7gfrétlcl—la Hac
Corfpou ed by @ gty lewtimod -as |3 93
thdt o t Usi ng” 13!E&Ry e title
corfpoumd 1 @ soli d;(e %I%]@glm&nﬁl"e 136
Pr ¢par gt i on Of 14- Metlhy [ $5B[ [ ( -N-{2,4,6-
i . 8 . t iefhylphenyl ) -5-
6- fri met hyl phienyl ) am r bofpg] lecarbo i3
thilazo| yl ] gaf bani ¢ aci thyl ester SBRECIrEiden N,
Q- 1R 3 C H,C CHj
1\22 CHgz 5 1, 5-Dimethyl-N- [4- 3.91
Hs Iélei_:hylgs-[ [(2,4,6- ’
rimethylphenyl) ami
eV N O 9, cHy[CaXbonyl] ~2- ino]
thiazolyl}-1H-
pPyrazole-3-carboxamide
123 CH 2-
o s [[[4-methyl-5-
. [1(2,4,6- ‘ 8.70
o trimethylphenyl)amino]

o 3 carbonyl]-2-
thiazolyljamino]carbon
vilbenzoic acid

Hy CHj
124 ' —[d-
3 0113 N [4 MethleS— 4.18
[[(2,4,6-trimethyl-
s o [PRenyl) amino] carbonyl]
3—2Tthiazolyl]—6-ben20_
TR thiazolecarboxamide
N
125 fla CH, s 1—Ethyl—4—methy1—N- [4- 4.09
| _ methyl-5-[[(2,4,6-
hS tr}methylphenyl)_
o S o, [2inolcarbonyl] ~-2-
CH, dlthiazolyl]-1H-
pyrazole-3-carboxamide
126 CHy 4-Meth
yl-2-[[3~[ (3B~
N | ’ 1,2,3-triazolo!4, 5~ 415
i Ho § b:]prridin~3-
Y_OXY)methyl]benzo 1
ol'b c”a ml?-o]-N‘—(z,4’6_. y ]a
o trimethylphenyl)-5-
N . thiazolecarboxamide
4
—
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10

15

5 A mxture of 2 (100 ng, 0.36 mmol ), pyridine (87 L,
1.08 mmol ), nethyl chloroformate (111 pL, 1.44 mmol)
in dichloronethane (3 nL) was stirred at rt for 1.5
h. The solution was diluted w th dichloronethane and
washed wth ag. NaHCO3 solution (20 nmL, 2x), brine;
dried (MgSO4), filtered and 10 concentrated. The

r gsi-dye-—was frlfllratpd with ether to gbtain the title

a Wit e{ZdMxhnylxanpl e 137]4.45

cqhPbund (88 :

Prlepaj at| on 4- (3carbonyl)amino] -4-
6tri he$yTar car bR YjE‘N'l@ 4,6-

t Ri azq [ c@r bam e'igl- : bﬁfylés‘tse'r fjBCT
qe py ~~~ 3 €an

PYPPﬂf uSJnﬂ

a

-2 'e[@T%WWI ate to gilBs5
the t 0 o ~470% . (-94
Ekanpl e 138 Prephr & i il e‘h|'l§pg24
6{tri fret hyl phenyl ] _ tqﬁ‘%g ;
t{iflporoacetate H3 1163 9i3f CH3 h Elf 8413&

nnnnnnnnn nnt n ac f t n
Upal u Uy ar analuyuuo 4 > t
??gu ve th?ETo. '2 KE 38 ag8.80
I| & OQ n=of

nbl e 1
b- [ [ 26D|clo op )am % %E i} ghyl-z--
ni azpl yI]carbanﬁ’,.g 1heghi; BB Y =hsEEr Cf
06

Example 130
.Preparation of [4-Methyl-5[[(2-nitrophenvlaminolcarbon: 1-2-
thiazolyllearbamie acid, 1.1-dimethviethyl ester

2-Nitroaniline (55 mg, 0.4 mmol) and diisopropylethylamine (70 pl., 0.4
mmol) were added dropwise to a a stirred solution of 2-ferz-

butoxycarbonyloxyamino-té-methyl-thiazole-S-carboxylic 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 8.5 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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A 1 Msolution of sodiumbis-trinmethylsilyl am de (290
L, 0.29 mmol) was 15 added to a stirred solution of
2,6-dichloroaniline (13.4 ng, 0.08 mmol) in THE (1
m.). After 30 min, the mxture was cooled to 0 C and
1C (30 ng, 0.11 mmol) was add%g I n-one portion. The
m xture was allowed to vvarmto irred for 16
h. The / ne and

washed W H"""q & FLRetyi )amino|carbonyl]-2-
(MySO4), filtered tm@ogglmm b ﬂheﬂg&@i gier vas

chromat ographed on a srfTica ge

w th 30% Et OAc in hexanes to obtain the title conpound

(20 ng, 45% as a light yellgw sqlidl.  Example 140

-95 Preparation of
2- Am no- N- (2. 6- di net ¢- gt Ny
t hi azol ecar boxani de. fl uoroacetate : 3 H3 o
113 5 Conpound 140 S prepared by an O[O FFS

met hod as that of 4, except using 53 to gi ve the
tidl e conpound 140 as a light tan solid (1009%.
Exanple 141 Preparat|on of

thiazg f@nggﬁaﬁzﬂﬁﬂ AU L EE D i Lt 2o
et hogblatiohFletBy1- 4-anShbehin ethsl-filate 5%.%%3%&3 (372 mg, 2

title congound 141 as an o ite so
Exanpingadla 2o BHES 82Giniloratdd-5°C. Benzy! chloroformate (500 pL) was added.

T oAt 21t ot iradl horizst chjosetosmate (400 A1) and the biphasic
solution was stirred for an additional 2 h at 0-5°C. The mixture was
diluted with dichloromethane (50 mL) and water (80 mL). The organic
layer was separated, dried (MgSO0,), filtered and concentrated. The residue
was chromatographed on a silica gel column. Elution Wlth 10% EtOAc in

15 hexanes followed by 20% and 30% EtOAc in hexanes afforded the title
compound (310 mg, 48%) as a white solid.

B. 2~Benz_\:loggcarbonxloz_rzamino-tl-methzl-thiazole—S—carbm_tzﬁc acid

Compound 131B was prepared by an analogous method as that of 3B,

20 except using 131A to give the title compound 131B as a white powder
(77%).

C. [4-Methyl-5-[{(2.4.6-Trimethylphenylaminolearbonyl]-2-
thiazolyllcarbamic acid, phenylmethyl estér
25 Diisopropylethylamine (70 pL, 0.41 mmol) was added to a solution of 131B

(100 mg, 0.34 mmol), 2,4,6-trimethylaniline (60 pL, 0.41 mmol), and [O-(7-
-91-



CH3 | H3C 20 Conmpound 142 was prepared by an
anal ogous nethod as that of 4, except wusing 18 to
give the title conmpound 142 as a light tan solid
(90% . -96 Exanple 143 Preparation of 2-Am no-N-(2

t6 h :j Ia%%ﬂ%‘%ﬁ‘%ﬂgré&ng% tﬁéfﬁé% éﬁﬁmt!&ﬂm@]mmphosphate

}emal ogous],-J rsrledtlﬁogo &&P&%M@%%E"é‘?ﬁ%ggg%%ﬁt gtfor 24 b,

gi vedilnted wiflECORRq@0dnLH 3nd ol hL AN A1 -
(70 10 _Exa Ie 144 Preparation of £§'H8] solution (3x),

ﬁ&el\d{lﬂ 3@‘5@;)6%[‘?@/ Bpd en;ltent#aimdt Ble rasidue was

5*. EEGRREHATHP- (0 LR PR65 The s svmpems 300 e, 77%)

met haslansE-Watteolid, €xcept using 19 to give the
title conpound 144 as a light tan solid (81% . Exanple
145 Preparation of 2-Am no-N-(2 4-dinethyl phenyl) -
methyl 5 20 thiazol ecarboxanmi de trifluoroacetate
(1:1) CH3 . H2 I ~ cHa ONC.97

Example 132

Pre aration of Methyl{4-methyl-5-[[(2.4.6-

10 trimethylphenyl)aminolcarbonyll-2-thiazol llcarbamic acid. 1.1-

dimethylethyl ester

Compound 132 was prepared by an analogous method as that of 1, except
15 using ethylfz-tert-butoxycarbonyloxyaminomethyl-4—methyl—tbiazole-5-
carboxylate to give the title compound 132 as a tan solid. '

Example 133
Preparation of 4-Methyl-2-(methvlamino)-N-(2.4 6-trimethvlphenvyl)-5-

thiazolecarboxamide, trifluoroacetate (1:1

-92 .




Compound 145 was prepared by an anal ogous net hod as
that of 4, except wusing 17 to give the title conpound
145 as a light tan solid (68%. Exanple 146 5
Preparation of 2 Anmi no- N-(2 met h

tlr |6f: Egr ogget at'e (Jigﬁér{m bgsé% azol ?&f%e‘gggr{lhggﬁ‘l except

Was pregingad2its v He LSy iy ﬁ:?és BRehite Loty 0107).

except 10 using 16 to give 't e conpoun

a light tan solid (200%. Exanple 147 Preparation of

2- (Acetyl am no) - 4-net hyl -N- (2, 4, 6-tri net hyl phenyl ) -5

t hi azol ecarboxanide CHa Ha Ha_/ V 15 % CH3 A m xture

of 2 (54 ny, 0.2 mml), acetlcﬁéﬁﬂ¥éﬁﬁ§é (22 L, 0.23
mrgl ), di et hyl ang,nop )

d|chloronethane ( 455 PALs0n of i-Methyl-g¢l [methvi@:.4.8-5 n.

The m xt U"ﬁﬁﬂ&hﬂ#}le&hﬁ:j | )b
and 20 washed Wit gtiqﬁlb b1 q;iﬁ% amlc;md 11-

wat er; dried (MgSO4), filt dimdth @Q&Qntrated. The
resi due was chromat ographed on a silica gel colum

and eluted with 35% Et J By he g cobt ai n the
title conmpound (43 me-H9%! asfaWwhike Isolid. 25
Exanpl e 148 -98 Prepajgt i%n ¥f e am no) - 4
methyl N-(2 4 6 trinethylnhenvl)-5 © CH;

t hi azol ecarboxam de HO CH3 H ~ CH8 HiC

10 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 184 as a

white solid (60%).
Example 135
15 Preparation of 2-Amino-N imethyl-N-(2.4 6-trimethylphenvl)-5-
thiazolecarboxamide, trifluoroacetate 1:1
. o,
{ ™
Hp
o CHz
HaC

Compound 135 was prepared by an analogous method as that of 4, except
20  using 134 to give the title compound 135 as a white solid (97%).




5 A solution of 2 (100 ng, 0.36 mmol) and benzoic
anhydride (226 ng, 1 mmol) in dichloronmethane (10 nl)
and pyridine (2 nL) was stirred at rt overnight. The
m xture was diluted with dichl oronethane (50 nL) and
washed with 2 N agq. HCl solution (15 nL, 2x), 10% aqg.
NaHOO3 solution (20 ni, 2x);Esamnsple 18§S04), filtered
and cao centrated T esi_due was 10 chronatographed

/ o
o 3!:'. e [ lod:. BN A A€ [ ,lm. 1.6

title conpound ' aic Acld, el
solid was dissolved in Et OAc (4OcHL) and vvashed Wi th

satd. HHCO3 sol ution %{w (MySO+) ,
filtered and concentr b a| title conpound
(110 ng, 80% as a 15 whit & 149
Preparation of %c 2

4- et hyl - 2-f (1- oxopr opyl ) am nol - N-( 2, 4,6-trinet hyl phen
¥l )- 5-thiazol ecarboxamide CH3 Hg Ma nr " gis 20 %BC
A mxture of 2 (100 ny, O 36 nmol ), propionic

SRS 00 g g o TP FHEntES,

Di mehhyroforimatp 11 e 1(4P2n0e8t) id dﬂﬂbﬂoﬂ\@bhaﬁ@‘%ﬁ %ﬁﬂgvas stirred

t he 25 Enxture was stirred for additional

mi x @4 e etk di (Theesplniion wasdilutedwithodichlvzomethane and washed

rarcas 8 NaHQOShuon GOt B9, bring!piied (o, itered and

10Ir i eondeMSB4], Thé rbdiAGS %mﬁ&a%fv&@% ﬁﬂmw %yg%@ggme

was chronmat ographed on a silica um an

W tﬁo@BMCg&mmSB%bmmht@mlﬂ.n the title 5
conmpound (81 ng, 68% as a white solid. Exanple 150
Preparati on of

4- et hyl - 2-[ (1- oxobutyl ])am no] -N-(2, 4, 6-tri met hyl phen

yl)- 5-thiazol ecar boxam de Example 137
Preparation of [4-Ethvl-5[{(2.4.6-trimethviphen Daminol]carbonvyil-2-
15 thiazolyllcarbamic acid, 1.1-dimethvlethyl 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 187 as a white solid (70%).
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CH3 H3 10 ~3 93C Conpound 150 was prepared by an

anal ogous nethod as that of 149, except using butyric

anhydride to give the title conpound 150 as a white

solid (769 . 15 Exanple 151 Prepar ation of

4- et hyl - 2- 1( 1- oxopent yl ] am nol iBQ tri rret hyl phen
JQS'I , CH

yl ) 5-t hi azol ecar boxam de CH3
0 &!)- 3 A PG LA ) ; ) )
anal ogous nei o<
anhydride to give tmmdmldcarbmd%d ,]wﬁ,%c@ta ite
solid (77% . 25 Exanple 152 -10 reparation

4-met h 5-thi azol ecar boxam de H C%%cw3 Hab
Conmpound 152 was prepared b jous net hod as
that of 149, except us iN ™ dride to give
the title conpound 152 '
Exanpl e 153 10 Preparation of

4- Met hyl - 2-[ (phenyl cetyl ] am no] - N-(2 4
64 ri met hyl phenyl )- 5-thiazol ecarboxam de CU' CHa

Compound 138 was prepared by an analogous method as that of 4, except
using 137 to give the title compound 188 as a white solid (89%).

Example 139
10 Preparation of [5-[[(2,6-Dichlorophen: Daminelcarbonyl)-4-methv]-2-
thiazolyllcarbamic acid, 1,1-dimethvleth 1 ester

A 1 M solution of sodium bis-trimethylsilyl amide (290 pL, 0.29 mmol) was
15  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 (MgS0,), filtered and
20  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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o Ha C A solution of am ne
di i sopropyl et hyl am ne (101

(60 mg, 0.18 mmol ),
15 0.58 mmol ),

azabenzotri azol e (29. 4 ny,
et hyl - 3- (35 di
hydr ochl orticis

(0.62 nL) was nem%#%_r e y al
for 16 h. The reéactl );(é%fuﬁ[a ﬂuﬂﬂoﬂ)a 1t h a
Varian SCX ion 20 exchange col iy

eluted with acetonitril e-ne

2
L
phenyl acetic add (27.2 ng, 0.20 muol), 1-hydroxy-7-
0. 22 mmol ), and
0

Fractions containing th p vver i ned and
t hen concentrated. The residue ' lved in

di chl or onet hane and washed with 2 *h ag. HCl sol ution

(3x), dried (Na2SO4), filtered and concentrated to

obtain the title conmpound 25 (39 ng, 55% as a tan

50! iCbmpdad rIEMv&aslﬁﬂepgn'@@ b ain Qﬂal@&ous method as that of 4, except
2- ([ (Acetyl am_no) acetyl ] am no] -4 nethyl -N-(2, 4, 6-

tri ﬂ%ﬁ-‘h&ﬁé Hergjre tl ecopirssmdobi®as adighd tantsdlid @00%).

O 57?2V CH3 A solution of amne 2 (50 ng, 0.18 nmol),

di i sopropyl ethyl am ne (400 pL, 2.3 mol),
N-acetyl gl ycine (42 ng, 0.36 lel_tﬁydroxy 7-
azabenzotrl azol e (49 ng, O. 36 m’mi% and

SpaxH

1 eated to 50C ohiagolesarbezamic ROURACCEHEI\d4
diluted with dlchlororrethane(GO rrL) ar&i, vvashed with
2 Nag. HO solution (20 nL), ,caatd. kHoos
solution (20 L), dried ( , filter d and

concentrated. The crude s [ ted with
ether (10 nmL), filterg#N"1 sh th ether (5
m., 3x) to obtain the title conppun ny,

Compound 141 was prepared by an analogous method as that of 4, except
using 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-
olecarboxamide, trifluoroacetate (1:1
CHa
0
He s
O

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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599% as an off-white solid. Exanple 155 Preparation of
2- Am no-4-nmethyl -N- (2, 4, 6-tri net hyl phenyl )-5- 20

t hi azol ecarbothicamde fhN_ - fl $e CCHs A
suspension of 2 (50 ng, 0.18 mmvol) and Lawesson
reagent (44 ng, 0.11 mol) in toluene (0.23 nL) was
heated to 100C for 4h. Additional -102 Lawesson

reagent (44 ng, 0.11 mol) vvasEaddeg igg the m xture
was heated for additional 3. ude m xture
was chr @re SR12-Ainho-Ni I&anﬂs{;h fo: & b

with 50% Et OAc i n hexanes foll owe AC Yhy&.qg&th 1-5-

hexanes to obtainEhEELAQﬁﬂﬁn&asm@&dﬂ&ﬂggﬂgmgﬁ&gil})
triturated with 5 hexanes (6 nH%ito obtain the title
conpound (11 ng, 21% as a s&§d. Exanpl es 156
56 to 170 were
bel ow.

was added to
approprlate

to 170 General Procedure

prepared followi ng th

Di i sopropyl ethyl am ne"( 0\34

agmxture of amine 2 (30 ng, ) Py, B

carboxylic acid (0.13 nmol ), 1-

hydr oxy- 7- azabenzotri azole (19.5 ng, 0.14 nmmol), and
' opyl carbodiim de

ﬁ;tc]?/l %?ﬁni? éq?%ég Jﬁsa%%%e‘ii’yrﬁ%@ alogguy methed g thay of 4, except

The migshih tu er argo

35 Fape3% thEee B0 R dofbolEll £ W adiel G D).

di chl oronet hane (4 nlL) and washed with 2 N aq. HC

igl ution (2 nL, 3x), dried (Na2SQ4) and concentrated
ing a speedvac. The crude pr dikamplevlde eit her

triturat o ' 43 dieghl ar.o nes et her g 1:1

purified 0¥ 5 methyl.5.

sol vent: 50% Et O‘b&dzﬁlébﬁl’@&fa&nﬁiédh et
Time" is the HPLC retention t1ne u' o tg g ng

condi ti ons: YI\/CSSODS46X5%nBaI astic Columm, 4
m n gradi ent 7 \

15  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-dimethylpheny])>-4-methyl-5-
20 thiazolecarboxamide, trifluoroacetate (1:1)
CHy
2PN
H
CH
Oy 3
-97-



starting from 100% sol vent A (10% MeOH, 90% 1120, 0.2%

HBPO4 ) to 100% sol vent B (90% MeOH, 10% 1120, 0.2%

H3PO4), flowrate 4 ni/mn, X 25 = 220 nM EX

Compound Structure Conpound Nane HPLC NO Ret Tine

mn -103 156 CH3 - [ (4- 5.03 nethyl-Nz, 4am no] - 4-

et hy Compopnd 145 wag m"ew@l Toyr anmla%gmenpbﬁhcﬂ as that of 4, except

L CREREER DOURTIRE e Coribound T4b 2k a fight tan Solid ©5%).

trimet hyl phenyl )-5 o thiazol ecarboxam de 158 a (4-
4.70 a Cya nethyl-Nino]-4 nmethyl-N(2(2,4,6- dis
trimet hyl phenyl )-5- thiazol ecagbmgm' g 159 qua

- 2- (25N tro- 4263 9

ur any FrEa8E5H
trinmet hyl phenyl )
4- I\/bthyl 2-[(2- 7TBC ST ety
-N-(2, 4, 6- Strlmathylphenyl) 5-

Compound 146 was prepared by an analogous method as that of 4, except
10  using 16 to give the title compound 146 as a light tan solid (100%).

Example 147
Preparation of 2-(Acetylamino)-4-methvl-N-(2.4 6-trimethviphenyl)-5-

thiazolecarboxamide

‘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

20  washed with 1 N aq. HCI solution (20 mL), water; dried (MgSO,), filtered
and concentrated. The residue was chromatographed on a silica gel
column and eluted with 85% EtOAc in hexanes to obtain the title
compound (43 mg, 69%) as a white solid.

15

25 Example 148
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++a a thiazol ecarboxam .de 161 CHs 4-[[[4-Methyl -

4.99 [[(2,4,6- trimethyl phenyl)amnol] W p i C]—ls .
carbonyl]-2 o thiazolyl)ani no]carbon yl]benzoic acid
methyl ester 162 CHa a 2-[(5- 4.87

CHa 2- [(3Furany|carbony| )thl aam no -4 net hyl - N p
cJ~~CH tri net hyl phenyl ) -5--= rboxam de

-104 2 zll)carbonyl]am f wel~ N o~
Ha b

4-met hyl - N- (2, 4, 6- et hylphegyl)
zol ecar boxam de 164 Ha H34-
yl)carbonyl] 4.74 165 bt NO 3- 4.

met hyl -N- (22,,4 4,,6- ¥t hyl phenyl %4
zol ecar boxam de

tdgarbonno

5 A solution of 2 (100 mg, 0.36 mmol) and benzoic anhydride (226 mg, 1
mmol) in dichloromethane (10 mL) and pyridine (2 mL) was stirred at %
overﬁgﬁt. The mixture was diluted with dichloromethane (50 mL) and
washed with 2 N aq. HCl solution (15 mL, 2x), 10% agq. NaHCO, solution
(20 mL, 2x); dried (MgSO0),), filtered and concentrated. The residue was

10  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 mlL)
and washed with satd. KHCO, solution (15 mL, 4x), dried (MgSO0,),
filtered and concentrated to obtain the title compound (110 mg, 80%) as a

15 white solid.

Example 149
Preparation of 4-methyl-2-[(1-oxopropyllaminol-N-(2.4.6-trimethv] henyl

-thlazolecarboxam:lde
Hp
CH3

A mixture of 2 (100 mg, 0.36 mmol), propionic anhydride (332 pL, 2.58
mmol) in dichloromethane (10 mI,) and pyridine (4 mL) was stirred at rt
for 3 h. Dimethylaminopyridine (122 mg, 1 mmol) was added and the

25 mixture was stirred for additional 1.5 h. The mixture was diluted with

20
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166 thyl-2-(5-vitro- ,78 thienyl)carbonyl]amno U %

CHa ]-N-(2,4,6 trinethyl phenyl)-5- thiazol ecarboxam de

167 2-[[[4-[(4- 5.27 X~+s hlorophenyl)thio]-3- t no

-ff° hi enyl]carbonyl]am' ]-4-methyl -N-(2,4,6- Pa. ais
trimeg. hen ahl a oI ecar boxam de 168 CHa 6CHI |

net hd Br&Eas % ag 1 Nsage dhChsglifiondRb anly) 3x), aqg.

i] hi grzrglméﬂ&d%ox am%g1 &?6‘8'% gxf[vfaztef@%@é)%%l 313edl§MgSO)

oxaz dilénedand echeentrated.olyé i'esﬁue Yyals! dhromato%rapﬁxeg on a silica

I - - met hyl
thl e(réy ]?ar sl al;n'@r‘]ii/)m @%rﬁt&&n Brhedmesioddbtaih/thetitle

25[(%?@%%%@3 Jﬂg,()éB%f hi gr%vﬁl t hlﬁ3y| ) car bonynyl Jam no

Example 150
Preparation of 4-methyl-2-[(1-oxobutyl)amino -N-(2.4 6-trimethvlphenvl

5-thiazolecarboxamide

10
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%).
15
Example 151
Preparation of 4-methyl-2-[(1-oxopentyl)aminol-N=(2.4.6-trimethvlphenyl
| 5-thia olecarboxamid
*%Cy/ﬁwijfirgLﬂ‘N‘Xf;)\
CH;
20
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%).
25 Example 152
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~a ry trinmethyl phenyl)-5- CHa thiazol ecarboxam de

-105 Exanples 171 to 180 Ceneral Procedure Conpounds

171 to 180 were prepared fol |l ow ng t he procedure

described below. 5 A mxture of (80 ng, 0.29 nmol ),
ol ), d . 2

some cases the reaction rﬂ-ﬁhlukﬁle%&&d%ﬁ%ﬁg to 60- 70C
for 5 h. Sone of these reactions were _carrled out at

rt overnight in the presence of catahyyie N N

di nmet hyl am nopyri di ne. The reagtl mxtALe was

diluted with 10 dichl or arie Naril w’,atth

aq. HC solution (3x), water, brine; Hg |ed (MySO ,
filtered and concentrated. The crude product was

purified either by trituration with ether or

et her - hexanes m xture, or by chromatography on a

si bi cCagrpowd 152wl YnEbiS

hexanes) i1‘3%I | owed by %Pﬁfﬂr\g%r%nrﬁg%é%a%s %ﬁ:ﬁﬁlﬂ}bﬁms
Var i aif%eenti wping beramtie nghy@fidedardivé 886 ti#Rompound 152 as a white
sequeg%ﬁg% ﬁl uted with methanol (5 ni),

di chl 6 %e(S m.), acetonitrile-nethanol (10 ni,

4:1) and nethanol- 2 M nethanolic amonia (10 nL, 4:1)

to obtain the title conpound. "PLC Ret Tinme" is the

HPLC retention ti me under the f 18g953condi ti ons:

Zﬁ (o] and 1/ iy condi ti ons
e: O S LAl BY 104 (@,

mn gradl ent starti ng

90% H8O, 0.2% H3PO4 ) to
10% 1- 80, 0.2% HBPO4)

nM  For the other un
Zor bax S8-C18 4.5
gr adi ent startingfro N

90% 1120, 0. 2% H3PO, to 100% sol \.('.er].]:a B (90% I\/b()—l
10% 1180, 02%H3PO4) flowrate25m_/mn X = 217
nM EX. Conpound Structure Conpound Name JHPLC

A solui_:ion of amine 2 (50 mg, 0.18 mmol), diisopropylethylamine (101 uL
15  0.58 mmeol), phenylacetic acid (27.2 mg, 0.20 mmol), 1-hydroxy-7-

azabenzotriazole (29.4 mg, 0.22 mmol), and ethyl-3-(3-dimethylamino)-
propyl 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

20  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

H

containing the product fvere combined and then concentrated. The residue

was dissolved in dichloromethane and washed with 2 N aq. HCI solution

(8x), dried (N a,50,), filtered and concentrated to obtain the title compound
25 (39 mg, 55%) as a tan solid.
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NO Ret Tine mn -106 171 pNr a Fb

4- Met hyl -2-[[(methyl - 24.48 a ,4,6-trinmethyl- a n H3
tl rN-(2 a phenyl)-5-thiazole- N~ LC Hs r

car boxam de 172 4-Methyl -2-[[ (phenyl - 30.45

am no) carbonyl]am no]- H N-(2,4,6-trinmethyl

phenyl )-5-thi azol e- % CH carboxam de 173 W w Ha

4-Methyl-2- [ [ [ (4- 8.81 c aNib 154

met hyl phenyl ) ami noj- o, wc c m noj - N-
(2, 4, 6- tEreparati pRe ptiatihe)aebs AN
CH3 Ha 4- Met hyl - 2-[.] [ phenyl 8. 52 net hy
carbonyl] / cH a -6~ lecarboxamide

trimet hyl phenyl )-5- thi azol ecar boxam de 175 ~/i ~HHyy
CHa 53 2-Er (Butyl am no) 30

e N

A solution of amine 2 (50 mg, 0.18 mmol), diisopropylethylamine (400 L,
2.3 mmol), N-acetylglycine (42 mg, 0.36 mmol), 1-hydroxy-7-
azabenzotriazole (49 mg, 0.36 mmol), and ethyl-3-(3-dimethylamino)-

10 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 m1,) and washed with 2 N aq. HCI solution (20 mL),
satd. Aq. KHCO, solution (20 mL), dried (MgSO0), filtered and
concentrated. The crude solid was triturated with ether (10 mL), filtered,

15 and washed with ether (5 mL, 8x) to obtain the title compound (40 mg,
59%) as an off-white solid.

Example 155
Preparation of 2-Aming-4-methvl-N-(2 4 6-trimethvlphenvl}-5-

20 thiazolecarbothioamide

CHs

w1

?bc CH3

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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H3c' ~*H'1~ carbonyl] amino]-4- g~ methyl-N- (2,4, 6 HaC
CH trimet hyl phenyl) -5- thiazol ecarboxam de 176 CHa
Ha 4-Methyl-2- 7.41 HaCv~H [[(propyl am no) carbony O
CH jam no]-N(2,4,6- H3C trinethyl phenyl)-5

i ' e H3_2- .
(Ot OrEe SRR 8 e, D1 il T e and the misture was
o il Sl 81 Sl o gt n

t hi azol ecar boxam de

pheny 57k¢a gef| coditmarand eluted Bith S0%ELGA ) héxamsdwolloNed by 70%

' - -5-thi | e- b i de -107
13 AR Bar By MNIED 58 i s
- 5t hihbx6R i - - 4. Q- 11

P pﬁ%ﬁ@%ﬂ%@%ﬁ%g@éﬁb%ﬁ q@ﬁﬁ‘%’é%@r@ ayellow
([ [ &8lid6-Di nethyl- 8 992 OCHS i ~r }___

phenyl ) am no] carbonyl] N N "~ 0 CH am no] - 4- net hyl - N-

Examples 156 to 170

General Procedure

10 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)

15 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
ml) and washed with 2 N aq. HCl solution (2 mL, 3x), dried (Na,SO,) and
concentrated using a speedvac. The crude products were either triturated
with dichloromethane-ether (5 mL, 1:1) or purified by silica gel

20  chromatography (elution solvent: 50% EtOAC in hexanes and FtOAc).
“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

25 =220 nM.

EX. |Compound Structure Compound Name HPLC
Ret Time
{min)
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cHa Y%:

(2, 4, 6-tri.methyl- p

henyl ) - 5-t hi azol e-

carboxam de Exanple 181 Preparation of 05-[1(2 4

6-

t hi azol yl | carbami c aci d. phenyl

"rmet hyl | phenvl ) am nol car bonpl | -4 net hyl

2-

CHS 5 hl Hgc A

ester

10% aq. KHCO$ solution (170 nL) was added to a stirred

sol uti on of 2

/1 20

(1 02 g, 3. 7 nnDI)

in THE (130 ni).
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2, &cger al Procedure
arédethylphenglthF
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pou
bced

el ow.

ir @ descri bed

O

arhanate 181 (20 ng,

-]

6BiAzedbotiboxahide
054 mmol ) and the

iate a

o PBetieyL ol 12 1 16
, |EFaetpyphenyl) -5-

NaCH solution (1.5

RA[THF- acetonitrile (3
Eﬁﬁghben&mwﬁﬂamin¢&r4-

ERIRECHPTH o fle HCl

4.70

inn /1

L_\ M
=5

')v\
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Lol

t he

ateigtp oqéqy
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IEming,

TMRRY kedral bt tc¥|0|‘d;=t163

1

4-Methyl-2-[(2-
thienylcarbonyl)amino]
-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

4.60

161

4-[[[4-Methyl-5-
[[(234:6"
trimethylphenyl)amino]
carbonyl]-2-
thiazolyllamino]carbon
vllbenzoic acid methyl
ester

4.99

162

2-[{5-
Isoxazolylcarbonyl)ami
nol]-4-methyl-N-(2, 4,6~
trimethylphenyl) -5-
thiazolecarboxamide

4.87

163

2-[(3-Furanylcarbonyl)
amino] -4-methyl~N-
(2,4,6-
trimethylphenyl) -5~
thiazolecarboxamide

4.54
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10 4.5 nmmx 7.5 cmshort colum, 8 mn gradient
starting from 100% sol vent A (10% MeOH, 90% H20, 0.2%
H3PO4) to 100% sol vent B (90% MeCH, 10% H20, 0.2%
H3PO4), flowrate 2.5 ni/mn, A = 217 nM For
conmpounds 193-236 HPLC conditions are: YMC S5 ODS 4.6

x 50 mmBallastic Colum, 4 mn gradient starting
A—{-1+09%6 M5 OH, QﬂO/n H2Q. 0.2% H’%P )

f r oy Ape%o—sof vent A
torﬁﬁ%//c ve N
flowrate :ﬁ; _4_
Stryuctufe rrpoun

&m Yo @&t

eenyl et nyleet hyl ) am
] amnol] -NH3c (2, 4, 6-tri.

phe wg) 5-Thi a20| e- poXar Uy

9.0 no | 1én{

Ch+ thy | PhenydJm Yl-N-(.‘Z 4,6-
t hi hzol lecargbxani de -Ehme&ﬁ-p orf yg[)_@

i Jcprbony 8.48 N3 " t hy!l Fni ummmdamdzdama@ qi
m npl - 4- net hyl - NI—BC(246tr net hyl -

WJ

phefiBB)- 5- t hi azol e- G4y boxam dpi-MekIT 185 [P —hitro-|478
2eal 48.19p Nlir 3 3- ’
] thienyl)carbonyl]amino

o 1-N-(2,4,6-
Roc ®s ltrimethylphenyl) -5-
thiazolecarboxamide

167 “\Q 2-[[[4-1(4- 5.27
CHy Chlorophenyl)thio]-3-

s .
NIJ:{ 3 thienyl]carbonyl]amino
l-4-methyl-N- (2,4, 6-
c CHy

ﬂa trimethylphenyl)-5-
thiazolecarboxamide
168 Ch; 2~[[{5-Chloro-4-
HeC— NI—'(rr 3 methoxy-3- P04
s thienyl)carbonyl]
¢H, [@amino]-4-methyl-N-
£ *1(2,4,6-

trimethylphenyl)-5-
thiazolecarboxamide

2-[[[2-(4,5-Dihydro- |5.13

169 CH, :
N),\ S 4,4-dimethyl-2-
oxazolyl)-3-

Ha o thienyl]carbonyl]amino
:3 CHy 3 ]-4-methyl-N-(2,4,6-
CHs trimethylphenyl) -5~

thiazolecarboxamide

2-{{(2-Acetyl-3- 4.54

170 CH3
t(E-i'r 3 thienyl)carbonyl]amino
4 l-4-methyl-N-(2,4, 6~
H trimethylphenyl) -5~
3 thiazolecarboxamide
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met hyi phet hyl phenyl )nyl)am n o] Hsc o

cH, carbonyl Jam no]-4- p % nethyl-N-(2,4,6-

tri methyi phenyl)-5- thiazol ecarboxam de 186 CH 2- [ |
[ (4-Met hoxyphenyl) 8.57 am no] carbonyl] am no]

(7ot hyl phonyl )25 1 hi o RFRIRISAaCleY

trinmet hyl phenyl)-5- thia ; 87 carbonl
amn . arbonyl] amno]4 Ha o
%n&%ﬁ“ﬁhﬁi‘g@rg H3C tri met hyl phenyl)-5- 3

t hi a@oinpoands 17t ﬂddsm%é'ﬁr@ﬂe@follo%' gEm ProREdiROdescribed
8. 90, et hyl )am no] carbon yl]- HsC ASy .
am n'?ﬁloﬂ’arret hyl -N- O HT) Ha aia HaC (2, 4,6-trinethyl -

Rt o e SRR el sy epate (ot mmnoD
[, Syt R 0 50) il GG g 1o e
CHs gdaesiihierénction mixture wds héaitdd to BOTVC fob 611y Sene of these

reactions were carried out at rt overnight in the presence of catalytic N,N-
dimethylaminopyridine. The reaction mixture was diluted with

10  dichloromethane and washed with 1 N aq. HCI solution (8x), water, brine;
dried (Mg80),), 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

15 exchange SCX cartridge and sequentially eluted with methanol (5 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:

20  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%

25 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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0 k Cam no]-NN--(22,,44,,66 043 Hac
trimet hyl phenyl)-5- thiazol ecarboxam de 191 O ux
am no) carbonxyl net no] 8.84 am nocarbonyl]am - o ,
CHa4-met hyl -N-(2,4,6 CHa 143C tri nmet hyl phenyl ) -5-
t hi azol ecar boxam de 192 3 4-Methyl -1 am n 8. 47

p CH3 car bonyl] am no] -N

phenyl nyl ethyl) am no |-
earhny
. = 24.48

He 14| ©- ety R ro 12 [
‘ g§§§§ it

-11 1C,3?1
propyl am : £

HaQ ri mgt hyl phen s Bhéﬁ?h.?ﬂgi K0 194
Q 44Met hyl - 2- [ [ sat-Bykaycdohexyl ) am no

| carhonyl ] am no) - Na(246tr|msthyl N- QO

rhenyl)-5~thiazole-
CHjcarboxamide

pheilyR) - ol aucar boxanudnetﬁyﬂaziggﬁew
1- f{m hy| @ﬁ yl[axthohexsibdny] | amino] - 5045
amfno] car bon¥yl N-(2.4, 6-trimethyl-

173 CHs Hy 4-Methyl-2-[[[(4-
- 8.81
H,G—Q\Njﬂrw\b_ " methylphenyl)amino] -~
0 Mo Ycarbonyl]aminol] -N-
(2,4,6-trimethyl-

phenyl) -5-thiazole-
carboxamide

4-Methyl-2-[[[ (phenyl- |g59

174
Q’\ X ,(2'}". methyl) amino] carbonyl]
amno}—N—(Z 4,6~
trlmethylphenyl) -5-
thiazolecarboxamide

ethyl-N-(2, 4,6~
ch{trimethylphenyl)-5-
thiazolecarboxamide

175 CH; 2-[[ (Butylamino}
Hac’\-/\‘m’E N*(:JR, ﬁ Lt;arbonyl} amino]-4- 80.49
toc

176 4-Methyl-2- 7
WG N,E J%mb‘ [[{propylamlno)carbony A4l
llamino}-N-(2,4,6- .

tr:l.methylphenyl ) -5~
thiazolecarboxamide

177 CHz H, 2-[[(Cyclohexylamino) |97.2]
carbonyljamino)-4-
S :methyl—N—(Z,é,G—

H € trimethylphenyl)-5-
thiazolecarboxamide

%
Ao
2

178 ci CHy H, 2-[[{ (2-Chloro- 8.99
@\ NE Nﬁ_g‘lr phenyl)amino] carbonyl]
-] o amlno] -4-methyl-N-

1(2,4,6- -trimethyl -
: phenyl)-s-thiazole—
carboxamide
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. met Rye- WR(Z, 4,6 O [‘%’2"'3

fd N(2,4,6-trimethyl- 0={ a henyl)-5-thiazole- S O
carboxam de a NYS fb et' ook ~a 196 CHa

2-[[[(Cycl ohexyl - 4.49 O nmethyl) am nol CH S

met hyl - N-(2, 4, 6- trinethyl phenyl)-5- WC CHa

thi azol ecar boxam de 197 2-[[[(2, 3-Di hydro-1H 4,35
i nden-1-yl)amno] fl carbonyl] amno]-4 O( a

yTpl 1§U¥|[7[ (S-FYhBrdgBen A 8.87

4 [ ((AminoTedrBEay1; amlnol-

napht hal a 1%&& yEZanbory4 ] X

am o] -+ O e (2,4, 6%yt hy tr@heﬂh?lpﬁaﬁ;hlﬁ-@le vmE
carpoxam de -111 199 2-[ [|FBis¢phecytbetayide 4. 6f

a vi-N-nol] 4-met_hyl-N-(4(2,4,6- 0 a tri

198 N~ ¢ - h

180 CH; CH; H, 2-[[[{2,6-Dimethyl- 8.92
o Ni}"ﬂ' phenyl)amino] carbonyl]

N’l cqjamino] -4-methyl-N-
1(2,4,6-trimethyl-
phenyl)-5-thiazole-
carboxamide

Example 181
Preparation of 2.4.6-Trimethylphenyl)amino]carbonyl]-4-methvl-2-

1azolyllcarbamic acid, phenvl este
cufs

@\oi'{qr CH;
o] HsC

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

10 overnight, diluted with dichloromethane (200 mL) and washed with water

15

(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 286 were prepared following the procedure described

below.
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de thiazol ecarboxaazol ecarboxam de Ha CHa 200 H3

2,6-Dinethyl-N-[4- 3.97 [/ nethyl-5-1((2,4,6- c*t8 \

~$ trinethyl phenyl) h~d ami no carbonyl]-2-

t hi azol yl ] -4- orpholinecarboxam de CHa 201 CHa

2-Ethyl -N-[4-net hyl -5- 4.29 ]p y'b~~, |~]s [((2,4,
trinmethyl- gCHphenyi)am no] car bony a

ES2 t.hi zoIy R C >|c/)| |)oer| di necar boxam de CHa 202 CHa

N@Pﬂ;?% Pﬁenz!cq@anﬁterl& 1) (20i1pg,@.85% amol) and the
X G, a .
l yI Lﬁﬁ{‘ el | peﬁ(gpﬁte}é'-&ﬁ lEl?oxy | C"XM &o&%‘t’ t]fy.'1) was stirred

car bony -
est et rﬂﬁ)ﬁaﬂilg]:ﬂ: Seifderof thy reddtiohs réqdited heating to 60 °C for4 h to

- hyl phenyl
car BSEL, TheimiEure vRs Sk wi el methaned mE) a0d

car

S HaweQHe dirid i N éﬂ '\ﬁbi] ¥J>lui'§10nA(1%6mLa 2x), 1 N aq. NaOH solution
{1( 52 IrffL 62xt)r’II‘he dichloromethane extract was separated, dried (MgS0,)),
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 em 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,O0, 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)

cH; jcarbonyl]lamino] ~-N-
(2,4, 6-trimethyl-
phenyl)}-5-thiazole-
carboxamide

182 CHy  Hy 4-Methyl-2-[[[(2- 3.83
Q/\Ni.(g}*r"*b phenylethyl)amino] -

183 anl}f!rﬁ_ Hy 2—{&He§3rlaxpint]3)4 9.01
carbonyllamino]-4-
W 8 cb-%methyl_n—(z,r;,s-
trimethylphenyl) -5~
thiazolecarboxamide

184 | .~ cn, CH: H, 2-[[[(1,1~Dimethyl- 8.48
H’g R N&r ethyl)am:.no]carbonyl]a
HyC" °N A 5 [pinol -4-methyl-N-

(2 4,6~-trimethyl-
phenyl) ~5-thiazole-
carboxamide
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aphenyl ) am no] carbonyl] s -2-thiazolyl]-
am no] car bonyl ] - 4- pi peri di necar boxylic O,
er CHa 205 CHa 4- Met hyl

est

et hyl - 2- pyri di nyl) -

~2-[[[(3- 3.51

am no] carbonyl] a
am no]-N-(2,4,6- 0 cl-r thiazol ecarboxam de a CHa
112 206 4 Vet hyI

2-[[[1-

3.28 (phenyl methyl)-4-

aci d et hyl

pi | ulllly'ljalll o] chot bRy ththyl - - Q
0 ;‘F%% yﬁ@ﬂaz@ aftz rﬁld’(fr"Ns?c 207 892
0 i @r e
a |-2- lyl]- 1(2ﬁﬂk (2N g
ne:arbach rboxam de 208 a 3, k- Egéy I$E£§1)4535
methyl §5-[[(2,4,6- f3trinethy mﬁmaﬁdibcarboxamlde
186 CHs H, 2-[[[{4-Methoxyphenvyl) |8.57
I::r“i“ﬁ:§1’ aminoc]carbonyl]amino] -
HaCu ) CHyi4-methyl-N- (2,4, 6-
Ho trimethylphenyl)-5-
thiazolecarboxamide
187 3 Hy 2-[[ (Diethylamino) 8.19
carbonyl]amino]-4-
He ™ | CH, [Methyl-N-(2,4,6-
- HyC tr@methylphenyl)—S—
thiazolecarboxamide
188 Hai CHy H, 2-[[[Bis(1l-methyl- 8.90
wifgjr' ethyl)amino]carbonyl] -
}hir(vﬁ s 1 cHsamino]—tl—methyl-N-
Hy o4 Hy € (2,4, 6-trimethyl-
3 phenyl)-5-thiazole-
carboxamide
189 CHy Hy 4-Methyl-2-[[[methyl- [8.56
R N’E_\XT (phenylmethyl)amino] -
(;}V’\F s 3 cHs{carbonyljamino] -N-

CH, HyC {2,4,6-trimethyl-
phenyl)-5-thiazole-
carboxamide

190 CHz Hs 4-Methyl-2-[[ (methyl- |[8.39
Q n’i‘}n’ phenylamino) carbonyl]a
o cﬂsmlpo]-N~(2,4,6—
CHj, Hs C trimethylphenyl)-5-
thiazolecarboxamide
191 CH; H; 2-[ [ {Cyclohexylmethyl (884
Nﬁ Ni}_r amino}carbonyl]amino] -
Ol T oH, [4-methyl-N- (2,4, 6-
CH; Hy € trimethylphenyl) -5-
thiazolecarboxamide
o 8.47

192 : - I-Methyl-2- ([ (1-
@,ﬂ’ °p N,E}\r phenylethyl)amino] -
cH; [carbonyl Jamino] -N-

(2,4, 6-trimethyl-
phenyl)-5-thiazole-
carboxamide
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aH-Aet—N—-aia /’)/IRtrlrmfh\ll

gﬁ; ypylj t hi azoe T ér qeo DAY 2- [4ss
[ [ 7 O?I%;I_&" -
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-113 4 o3 2-[ ["Lé C'J,]IOX) thia 1ec xam:l.de

tri
heny! ) et hyl | ani no] p carborjyl ] ami no) - 4-

r mei gy | cH, 4-Methyl-2- [I[(Z— 4.42
methylcyclohexyl)amino
oH Jcarbonyllamino] -N-
Ox 3 (2,4,6-trimethyl-
N~ o phenyl)-5-thiazole-
53 carboxamide
N
H CH;
195 [Hs 4-Methyl-2-[[[ ({4~ 4.49
Lmethylcyc lohexyl) - ’
: amino]carbonyl]amino]-

N- (2,4, 6~-trimethyl-

CH
y{l 3 phenyl) -5-thiazole-
s 0 carboxamide

thiazolecarboxamide

196 CHy 2-[[[{Cyclohexyl- 4.49
U o methyl) amino]-
s carbonyl]amino] -4-
o methyl-N-(2, 4, 6- :
trimethylphenyl) -5-
c CH,

Hs
{
197 ?-[ [[(2,3-Dihydro-1H- [4.35
inden-1-vl)amino]
CH, carbonyl]amino]-4-
04 methyl-N-(2,4, 6-
H o trimethylphenyl) -5-
S, thiazolecarboxamide
HyC CHy

198 CHj 4-Methyl-2-[[[(1- 4.43
o naphthalenylmethyl)ami

[ CH, no]carbonyl]amino] -N-

(2,4, 6-trimethyl-

o
Nﬁ\ phenyl)-5-thiazole-
Hy© CHy carboxamide
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J12
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. Qﬂ«@“‘m

clﬂ] methyl -5-[[(2,4,6-
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201

. |2-Ethyl-N-[4-methyl-5-
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CH; |_2-thiazolyl]-1-
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202
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CH
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205

methyl-2-pyridinyl) -
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4-Methyl-2-[[[(3- 3.51
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N-[2, 4 6-trine L 20 phenyl [F55 % £ _gf"
car boxjam de ;¥ 1t ' Ha2- [ [ - g 87
PH3HA |0 dyhet hoxyph thy rfmgtilﬂﬁﬁgnﬁﬂyliy nylf]
anj noJ -/ Axnp }gé BCazolecarboxamide
CH3t ri jmethy | Sﬂenyl t hi 2 | ecar boxam de 235 CH3
(Bpa7F T [ T (3, [&h34 D uwlmzbcﬂfaﬁo eyt
anj nolJ- car - bon no] 4- nHiEMYibrophenyl ymethyl] -
amino])carbonyl]amino] -
4-methyl-N-(2,4,6-
trimethylphenyl) -5-
CHz|thiazolecarboxamide
228 2-[[ (Hexylmethylamino) {4.65
:I;F carbonyl]amino]-4-
methyl-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide
229 2-[ ([[1-{4-Chloro- 4.42
phenvl}ethyl]amino] -
carbonyl]aminc]-4-

CH, [methyl-N- (2,4, 6-
trimethylphenyl)-5-
thiazolecarboxamide

230 CH; 2-[[[[2-(3-Chloro- 4.44
| o phenyl)ethyljaminc]car
8 , |ponyllamino]-4-methyl-
o N-{2,4,6-trimethyl-
: : phenyl)-5-thiazcle-
H T CH3|carboxamide
231 CHy 4-Methyl-2-[[[[2~(2- 1418
! o thienyl)ethyl]amino] -
QJH s carbonyl]amino] -N-
o 3 (2,4,6-trimethyl-
iphenyl)-5-thiazole-
| HaC CHa carboxamide
232 CHs 2-[{[[2-(2-Fluoro~ 5.85
o phenyl)ethyl]lamino] -
Q—/ S carbonyl]amino] -4-
£ 0 s methyl-N- (2,4, 6-
trimethylphenyl) -5-
HyC CH, thiazolecarboxamide
233 4-Methyl-2-[[[[2-(2- 4.28

phenyl)-5-thiazole-
carboxamide

CH;
o pyridinyloxy)ethyl]-
s amino] carbonyllaminoc] -
o N:[Ei_ N-(2,4,6-trimethyl-
< >—O
HC CH,
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cH3 W N (2, 4, 6-trimethyl- /r'ro Fb cH3 phenyl)
-5-thi.azol e- carboxamde 236 CH3 2-[[[[ (2, 3-D hydro-
4.27 0 1, 4-benzodioxin-2 0 cH3 yl)nmethyl]am no]car-
bonyl ] ami no] -4-nmethyl - N-(2,4,6-trinethyl Hsc cH3
phenyl) -5-thiazol e- carboxam de Exanples 237 to 285
Ceneral Procedure Conpounds 237th 285 were prepared
fol Jowing. the procedure described 5 below. A solution

of [P8&nlyl ca 8420 ny, 26[054(mrc)mcaﬂd 5he [3.87
appr oprli at 43 ompl ) [PAnFEoRReny I mdthy(13

1: YSnag LT I s ovéWﬁF {aninel ¢ashanyd Inhs
d|Iute WL Ne e( a?‘lcf“e CAREITAY wi t hf 1
Nawq. | sol LR"i on (1H#xn¥ cR; ol utipn
10 (1.9 nL, 2x). The dichl oror g%
separ atled, dried (MSO™), fil tered conca'nHI at ed

III-\I f'\ Dot

to [gggqim the trtie pregjuct— e
HPLC retention ti 'gﬂ%%r t he é (3' ?: tlons 4.34
For] cofgpounds 2 %7 5 COIl 85 ags
4.4 x %0 mm BgfTaslic ﬂplry

th %—%%

ent 15 H\_/:

ol vent B (90% Me phe‘t@%)%h:.@.za ceHSPOf),
ate Fml/nin, X = 220 nMarBoxagddeounds 279- 285
bndi ti ons are; Zorbax SB-Cl18 4.5 mmx 7.5 cm

sh(ﬁfis 117 col um, Bian gr ad|2et [Si(2r, BF-Dgh{a88T L0UYE o7

soliven (10% N o6 110}1, @—muaaﬁaéxmezAOO%Ja
sollven @ 0943, Oi\;lOmB%imlP@uno]édmwr te
2.5 L ! onyl]jamino]-4-methyl-
N-(2,4, 6-trimethyl-
HyC CHs Johenyl) ~5-thiazole-
carboxamide

Examples 237 to 285
General Procedure '

Compounds 237to 285 were prepared following the procedure described
5 Dbelow.

A solution of phenylcarbamate 181 (20 mg, 0.054 mmol) and the

10

15

appropriate amine (0.08 mmol) in THF-acetonitrile (3 ml, 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 287-278 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,P0), flow rate 4 mL/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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EX. Compound Structure Conpound Name 1HPLC NO Rat
Time mn 237 2-[[[[3-Methoxy-5- 5.36 F
(trifluoromethyl)phenyl] H3c am no] carbonyl ]

am no)-4- ethyl-N-(2,4,6 trinethyl phenyl)-5- la

t hi azol ecarboxamide O a Ha CHa 238

2-[[[(4-(fycl ohexyl- 4.73 phenyl) am no] carbonyl]-

am -4- et hyl - N- 4. .6-tri net henyl)) -

o il 5 i o o R i eors s
4- NELOY0.2% HPO)30 Q00985010888 (b6% MBDIL 0% 2% H.P
napht hgl enél ) ampnp] - ca?%oﬁyl ]]3 (gm' n%) - N’%EIZLH”O’ 0-2% H,PO,),

- t r Hpwipie ,® 5 21FindMhi azol ecar boxani de HEC a
Ca -118
EX. |Compound Structure Compound Name HPLC
NO. ‘ Ret
- Time
(min)
237 . 2-[[[[3-Methoxy-5- 5.36
F {trifluoromethyl)phenyl]
H;C amino] carbonyl]amino] -4-

methyl-N-{2,4,6-
trimethylphenyl) -5~

zﬁ_(‘/,ii:; thiazolecarboxamide
(o]

238 , 2-f[{{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] ~
carbonyl]amino] ~N-

(" CHy (2,4, 6-trimethylphenyl) -
- o 5-thiazolecarboxamide
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240 2-[[ (I -Ant hracenyl am no) 14.82 carbonyl ]

am no]-4- nmethyl-N-(2,4,6- trinmethyl phenyl)-5 4

t hi azol ecarboxanmide '~ CH3 O CH3 H3C 241
2-([[(4-Chloro-1- 4.76 naphthal enyl)am no] -
arbonyl]am no]-4 N ethyl-N-(2,4,6- NNCH3

trimethyl phenyl)-5- rr-{~ p O thiazol ecarboxamde S 3
H3C I_CH3 242 4-Methyl-2-T[(2- 5.28

napl@4a| enyl am no) - bony| | aneRe] { N-arthracen¥lehino) |4.g5

4,e{0p(f(~ ~"" 5-hi azol ecgrbokamphlanino] —4- ’

carpoxapide O 43 finethyl ¥« {3-4.dol - 5-
Exemethn:

OHj
5.0p 4} neth i - qhenylg -5-
e :)%hr(pony no] thiagglecarboxamide

CH;

HyC
241 2-{[[{4-Chloro-1- 4.76
naphthalenyl)amino] -
carbonyl]amino] -4-
N methyl-N- (2,4, 6~
o==( CHs trimethylphenyl) -5-
"‘é\‘I(o thiazolecarboxamide
s E;S .
H;C CH3
242 4-Methyl-2~[[(2- 5.28
naphthalenylamino) -
) carbonyl]amino] ~-N-
lM cH (2,4,6-trimethylphenyl) -

%3 5-thiazolecarboxamide
Lo I

243 2-[[{1H-Indol-5- 5.00
vlamino)carbonyl]amino] -
, 4-methyl-N-(2,4, 6-

trimethylphenyl)-5-

» thiazolecarboxamide
Hac<j ; s

o]
CHj
H;C
244 ¢ 2-[[(1,3-Benzodioxol-5- |4.76
ylamino)carbonyl]amino} -
4-methyl-N-(2,4, 6-
CH, trimethylphenyl) -5-
CF{ / thiazolecarboxamide
N"< Fo)
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tri met hyl phenyl)-5- thiazol ecarboxamde H3 CH3 O CH3
HaC 244 2-[[(1, 3- Benzodi oxol -5- 4.76

yl am no) car bonyl ] am no] - 4-methyl-N-(2,4,6 fl

trimet hyl phenyl)-5- o~(3 thiazol ecarboxamde N</ Oa
H3 CH3 - 119 245 4- l\/bthyl-2-[[(2-pyra- 3.84

zi nyl am no) car bonyl ] am n -N-(2,4,6-trinmethyl -

he zole Q_car hm(am de 3 H3IC CH3 246 ci

2- oro-2- 4.38 pyridijfiyMpEhvholchl Ghmyra- 3.84

] ar nmethyl -N- (2, 4,6-tr|g§W?§@n€i3iﬂun

- - -Lrimethyl-

> wr boxgw) de O CHBS phenyl)-5-thiazole-
carboxamide

2-[[[(5-Chloro-2- 4.38

246 | CL
pyridinyl)amino] carbonyl
. Jamino]-4-methyl-N-

(2,4, 6-trimethylphenyl) -

(F(N N_(x:s S—thiazolecarboxamide

247 4-Methyl-2-[[[(6-methyl- j4 44
Hy 2-pyridinyl) amino]-
N carbonyl]amino] -N-
CHs (2,4, 6-trimethylphenyl)-

S-thiazolecarboxamide

248 4-Methyl-2-[[{ (2-methyl- [5.93
4-cuinolinyl)amino]

H; carbonylljamino]-N-

N (2,4, 6-trimethylphenyl) -
o=( CHj 5-thiazolecarboxamide

vl)amino]carbonyl}lamino]
~4d-methyl-N-(2,4, 6-
trimethylphenyl) -5-
thiazolecarboxamide

249 2-[[[(2,3-Dihydro-1,4- '
g_b benzodioxin-6- 4.72
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247 4-Methyl -2-[[[(6-nethyl - 4.44 Fh 2-pyridinyl)

am noj
(2,4, 6-trimethyl phenyl) -

s CH3 248 4-Methyl -2-[[[(2-net hyl -

~JN carbonyl] amno ]-N ~+""'~ CH3
O 5-t hi azol ecar boxan de

HoC
5.23

4- gui qui nonol i ny inyl)am no] H3 carbonyl] am no]-N H

(2,4, 6-trinmethyl phenyl) -
H3C_C

3 5-thiazol ecarboxamde O s
2_49 2-1[[(2.3-Dihydro-1,4- 4.72

O tjhi z¢

beriwu‘m@I ) ani no] car bonf2[dMla0] *NEiphenyl] -2~
- 4-net , 6- de vdzoliec ) aabbamgbrain she-
Dl av,Hs | CH3 -120 7250f4-methyl-N-(2,4,6-
2-[1([1, s=(B B]-2- 5,29

[ - N 44 6

ARPHBY tpheryy) 1% no] -
i

5.29

4- et hy f~a trinmet WyPpRERYPFaBboxamide
t hilazo} ecar boxamT deen,cMa
Hy CH;
251 |HaC- 2-[[[(4-Methoxy~-2- 4.80
CH, methylphenyl)aminolcar-
bonyl]amino} ~4-methyl-N-
o (2,4,6-trimethylphenyl) -
F(N 3 5-thiazolecarboxamide
A,
CH;3
'-b: j - .
252 HC 4-Methyl-N-{2,4, 6- 5.06
CH, trimethylphenyl)-2- ’
[[[(2,4,6-
H & trimethylphenyl)amino]-
( CH3 carbonyl]amino] -5-
N-( o thiazolecarboxamide
pol
H;C CH
253 2-[([[2~(2~Bydroxy- 4.02
‘ OH ethyl )phenyl]amino]car-
N o bonyl]amino} -4-methyl-N-
0=( 3 (2,4, 6~trimethylphenyl) -
n o 5-thiazolecarboxamide
o |
HyC CH
2-[[[(3-Methoxyphenyl) 488

254 H@qo_Q

amino]carbonyl]amino] -4-
methyl-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

-121-




Ma CH3 251 H3C 2-[[[(4-Methoxy-2- 4.80 / CHa

nmet hyl phenyl ) am . no] car- bonyl ] am no] - 4- net hyl - N-
(2,4,6 trinmethyl phenyl) a 5-thiazol ecarboxam de O CHa
Ha CHs 252 HA 4-Methyl-N-(2,4,6- 5.06 CHs

trimethyl phenyl)-2- [[[(2,4,6 113 C

tri nmet hyl phenyl )am no] - a carbonyl ] am no] - 5-

t hi 253 2. TII12-(2- Hydroxy-
4, OH et hyl ) phen i . no] qAr I {4 Methoky 1,17~ "Tg g7
bohy! ] lami no] - 4+get hyl 1N ~.a (Brabes H n%‘fklga/lﬁ‘je_nyl ) -
N- -t hi azolpec 0 d _e _zf_izjéh 2
w1 -N-
2- 3- Met 10X 04.86" \[(amnp trimethylphenyl) -
ca | -4 CH net hyl _'N‘54 faz &carboxamide
tr hyl p |)-5- W O thi agol ecarboxam de H3C I
- = o O ‘A.v., 1 L 4 81
ChH Zlq V R v 84 E [ {3-Acetylphenyl) 4.19
aminojcarbonyl]amino]-4-
H;C N methyl-N~(2,4,6-
0=( CH, trimethylphenyl)-5-
N—élfo thiazolecarboxamide
Es
H; CHj
257 CHy 2-[[[(4-Cyanophenyl) 4.15
% amino] carbonyllamino] -4-
g methyl-N-(2,4,6-
CH, trimethylphenyl) -5-
: thiazolecarboxamide
H,C
|
N
258 2-[{[[4-Fluoro-2- 4.99
F {(trifluoromethyl)phenyl]
F amino] carbonyllamino] -4-
cH. methyl-N-(2,4, 6-
J 3 trimethylphenyl)-5-
o thiazolecarboxamide
D&
Hy CHj
259 "B‘\_\_\— 2-[t[(4-Hexyloxyphenyl) 442
amino]carbonyl]amino] -4-
methyl-N-(2,4,6-
trimethylphenyl)~5-
o==(‘ CHs thiazolecarboxamide
“'{If"
pel
H CH,
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bi phenyl | -3- yl)am nol carbonyl] t,e -N CFF3

am no]-4-nmethylyl o (2,4, 6-trinethyl phenyl) \

5-t hi azol ecarboxam de Nc 013 256

2-[[[(3-Acetyl phenyl) 4.12 am no] carbonyl]am no]-4
H3C N ethyl -N-(2,4,6- 0=~ 3 trip o

t hi azol ecazol ecarboxam de N rboxamde s nylt) CH3

+ 257 _a.inoc-rbonlam 4.15 ami no]carbonyl]amnino] -4 3

CHt 2ﬁ$et hyl phn i methyl phenyl )4-Bt[ R-Methyl-5- 4.26

t hi azol eca aide FyC |l N |Rb82.r4.45-33 ipRithyid
(trprifl@oiflQoronmet hyl) net hylglﬁﬁréf%/) n@rhm]bonyl]-
carponyjl ] am nof4- G et hyl ipzglyl] -amine] -
o——-{l CH, nyllamino]lbenzoic
w4 o ac:.d ethyl ester
Re)
HzC CHy
261 | 2-[1[(4-Decylphenyl)-

amino] carbonyl)amino]}-4-
methyl-N-(2,4,6-
trimethylphenyl ) ~5-
thiazolecarboxamide

262 |HsC 4-Methyl-2-[[[ (4- 4,71
propylphenyl)amino] -
carbonyl]amino] -N-

(2,4, 6-trimethylphenyl) -
5- thlazolecarboxa.m:Lde

263 LH, O~CH, 4-Methyl-2-[[[(3,4,5- 4.67
trimethoxyphenyl)amino] -~
H G carbonyl]amino]-N-
(2,4, 6~trimethylphenyl)-

5-thiazolecarboxamide

264 | 4-Methyl—2-[[[[4—[[(5—
CQ_;; o methyl-3-isoxazolyl) 427
amino] sulfonyllphenyl] -
amino]carbonyl]amino) -N-
o==(“ CH, (2,4, 6-trimethylphenyl) -
N o 5- thlazolecarboxamlde
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ecar boxaui de thi azol ecarboxam de p tizol 3 Ns | CH3
259 2-[[[ (4- Hexyl oxyphenyl) 4.42

am no] car bonyl Jam no] -4- nethyl-N-(2, 4, 6-

trimethyl phenyl)-5 N -, C, 3 thiazol ecarboxamde ~( o
t)5 CH3 -122 260 4-[[[[4-Methyl-5- 4.26

FFI

[[(2, 4, 6- trlnethyl Ha henyl) am no] carbonyl]-

biazal vl l. amral 3 no] hpn7n|_r‘ acid ethyl ester

2- A oby—agi-nol
aciePo%ef hyl e H5C a i3 A3 Igﬁgt‘ﬂt@é% $phenyl ) - [4.75
am no Wy i noj - 4- et hyl fFrimethyl
tr{nmet heny® 5 rmw t hi az g a %?J«'@?]G%arbo%dgq
o Fb ,} 262 H3C% ] - 2- [[[ gxbonyl}-amlno]—
caf bonyayi ) om N-« benzo:x.c acid butyl ester
Q&,ﬁ
266 2-{{(1-Isoguineolinyl 3.81
amino)carbonyl]amino] ~4-
Y/, methyl-N-(2,4, 6-
N tr:i.me thylphenyl) -5-
°=( CHj thiazolecarboxamide
|
M—Qé o
Ss
H;C _ CHy
267 HC 4-Methyl-2-[[[[2- 4.49
3%’/2_{‘ mfﬁ NQ [ (phenyl-methyl)thio] -
s"’ pPhenyl]amino] carbonyl] -
N amino]-N-(2,4, 6-
H; trlmethylphenyl) -5-
CH,4 thiazolecarboxamide
268 §j> 4-Methyl-2-[[[[4-[ {5~ 4.96
Phenoxypentyl) oxy] phenyl
lamino] carbonyl]amino] -
N-~-(2,4,6-trimethyl-
phenyl)-5-thiazole-
carboxamide
a—(‘ :
N—on
pol
HyC' CHa
269 2-[[[[5-(1,1-Dimethyl- 5.76

5- tha.azolecarboxam:l.de

Ha¢
" propyl) -2-methoxy-
" * Iphenyl] amino]carbonyl] -~
A o He amino) ~4-methyl-N-
d/ " (2,4, 6-trimethylphenyl) -
H
CHy
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carbonyl)lJamno]-N (2,4, 6-trinmethyl phenyl) 3
5-t hi azol ecar boxam de &CH3

H3 263 PH3 Q'C3

4-Methyl -2- [[f(3,4,5[ [ [ (3, 4, 5- 4.67

tri.met hoxyphenyl)am no]- ~~ carbonyl] am no]-N

(2,4, 6-trinethyl phenyl)- CH3 5-thiazol ecar boxam de
9113 H3C CHs 264 H3Cy_ n o 4-Methyl-2-[[[[4-([(5- 4.27

~o_

NC. net hyl - 3-i soxazol yl)

an1no] sulfonyl]phenyl]

am
5-t
4-
phe
car
266
am

27hciar bonyl'Tam no
ni azjol ecar boxagi d
[[[4
nyl )
bony
2- [

noj -{4%

0 benzoi

gggnyg 3.

z,4,t2L[t PRS- 5C 4.70

C | l&kbns ﬁ%@iyl)amlno]ca
2, 4 1PodtiyIRirtiHo 1A ~methyl -
hi azt y2 |4, &Ftrlme&myng)

C agphlerit5-adtiazola-OHa

81 |eawbrpamisiebonyl |

271

4-Methyl-2~[[[(3- 4.70
phenoxyphenyl)amino] -
carbonyl]amino}-N-
{2,4,6-trimethylphenyl) -
5-~thiazolecarboxamide

272 TE

4-Methyl-2-[[[[2~ (4~ 5.01
morpholinyl)phenyl] -~
amino]carbonyl]amino]-N-
(2,4, 6-trimethylphenyl) -
5~thiazolecarboxamide

273 <::?_4::>

4-Methyl-2-[[[[2-(1- 5.55
piperidinyl)phenyl]amino
jcarbonyl]lamino] -N-
(2,4, 6-trimethylphenyl) -
5-thiazolecarboxamide

274 2~{[{(1-Acetyl-2,3- 4.08
dihydro-1H-indol-6-
S_CH ¥1)amino]carbonyl}amino]
3
-~

-4-methyl-N-{2,4,6-
trimethylphenyl) -5-
thiazolecarboxamide
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H trinmet hyl phenyl) - 5-
CHe 267 H3C 4- Met hyl
[ (phenyl
carbonyl] H am no]-N- (2,4, 6-
t hi azol ecar boxam i
4. 96 henoxypentyl)oxy) phenyl
N (2.4 6-trinethyl-

~)
-met hyl )thio]- 4.42

. de

3 thi azol ecar boxam de

-2-[[[[2- 3Q/ |

268 Q 4- Met hyi

phenyl ) -

a H6ce

"}

]~ p~~f phenyl) ani no)
tri met hyl phenyl)-~- CH3
thyl -2-T[[[4-[(5-
lam no] car bonyl ] am no]j -

B-thiazole- carboxani de o

J! (& '@waﬂ ~ 2-[[[[5- (] 1 [[D|(ﬁEBh9m° 3"76 4.55
pr ¢pyl ] - 22 oxy- H8 3 phenyl
H3C ani no] - 4- mpt hyl - NyH (2, 4, §f PN Fﬁ th
; heny
5-1 hi akol eca '12 g amide
cenaphtf hyl enyl )a-%Y @0_cenap §Fgﬁ?%ﬁ$ T
rbpnyl | am no) - €n I)-5h|azole-
HC CH;
276 cH 2-[[[(2,3-Dimethyl-1H- {4.30
’ 3 lindol-5-yl)amino]
oH carbonyl]amino] -4-
3 Imethyl-N-(2,4,6-
trimethyl phenyl)-5-
thilazolecarboxamide
raz ; CHa
.Q
CH;
BC '
77 4-Methyl-2-{[[[2~][{1- {4.82
NjL methylethyl)amino]carbo-
nyl]phenyl]amino] car—
)\ pr bonyl]lamino] -N-(2,4, 6~
& cEL trimethylphenyl) -5-
= H,& CHs; thiazolecarboxamide
CH;
HyC
[
é 5'033
278 | 2-[[[{3-Bromo-2-methyl- [4.60
NJL phenyl)amino] carbonyl] -
Br amino) -4-methyl-N-
)\ CH, (2,4, 6-trimethylphenyl) -
N_?;;r 5-thiazolecarboxamide
. cl-ls
Ho o
CHs
HyC
279 3 By 2-[[[{4-Methoxybutyl) 7.62
mﬁn\""wtwiziz' amino] carbonyl]amino] -4-
© s Imethyl-N-(2,4, 6~
: trimethylphenyl)-5-
thiazolecarboxamide
280 2-[[[(3,3-Dimethyl- 9.13

ws&ﬂ&%@

butyl)amino] carbonyl] -
amino] -4-methyl-N-
(2,4,6—trimethy1phenyl)—
5-thiazolecarboxamide
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phenyl)-5-thiazole- ca rboxamide ICH3 O / CHa H3C
271 4-Methyl-2-[[[(3- 4.70 phenoxyphenyl)am no] -
carbonylJam no]-N N~a (2, 4, 6-trinethyl phenyl)- p

5-thi azol ecarboxam de a H3 :)OCH3 272 N _
4-Methyl -2-[[[[2-(4- 5.01 norpholinyl)phenyl]- an no]
carbonyl] amno]-N 3 ~ thiazol ecarboxam de

5-thiazol ecarboxam de 3 143C CH3 273

4- NrBBh)I -2-111 k2- 5.188 |\ -Methyl-2-[[[(2- 8.90

pi deri g n%.n car Teocpd) adiao] -

-t i azgl moxam deo Gtse Hil deineBaNa CH3

di Qydr | 274 1- Acetyl - 5’ 3- 4.08{(2,4,6-trimethylphenyl) -
5-thiazolecarboxamide

282 CH; Hy 4—Hethyl"'2'_ [ [ { (3 - 8.98
c’ﬁsf\n‘ﬁ methylbutyl)amino]carbo-
Ho ] ci; Inyl)amino]-N-(2,4,6-
HyC

trimethylphenyl)-5-
thiazolecarboxamide

2-[[[(2-Methoxyethyl)} - 7.30

3
G amino) carbonyl]lamino] -4~
&C’D\/’\NJOLN’[ioN@‘m' methyl_N_ (2' 4 . &~
HC

283

trimethylphenyl) -5~
thiazolecarboxamide

g " 3 2~[[[[2-(Dimethyl- 5.78
Mﬂi"ji "'% amino)ethylJamino] -

CHy [carbonyl]amino}-4-

o o methyl-N- (2,4, 6-

trimethylphenyl)-5-
thiazolecarboxamide

284

4-Methyl-2-[{[[[2- 8.19

3
Hs (methylthio)ethyl]amino]
"‘acls\/\"i'fli"*b—ma carbonyl)amino] -N-
_ o o (2,4,6-trimethylphenyl) -
5-thiazolecarboxamide

285

Examples 286 to 311

General Procedure

Compounds 286 to 311 with the exception of compound 307 were prepared
5 following the procedure described below.

‘A solution of 2-[[(Buty1amino)carbonyl}aminoj -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 L,

0.13 mmol). The mixture was purged with argon and stirred mechanically
10  inavial for 22 h, diluted with dichloromethane (4 mL) and washed with 2
N aq. HCI solution (3xz). 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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gonclg miggagiigntigarting from 30% solvent B (90%

0.1% TFA ) to 100% solvent B, flow rate 20 ml/min, 3 = 220 nM,
Compound 307 was prepared following the procedure described below.

A suspension solution of 2-[[(Butylamine)carbonyl] amino]-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,
0.44 mmol). The mixture was heated to 60°C for 2 h, cooled, diluted with
dichloromethane (12 mL), washed with SM aqg. Urea soiution in 2 N aq.
HCI (6 mL, 3x), 5% aq. KHCO, solution (6 mlL, 3x), dried (Na,SO,), filtered
and concentrated. The residue was triturated with EtOAc-ether to obtain
the mixed anhydride intermediate (102 mg, 74%) as a white solid. A 1 M
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 1M
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. HCl solution (2 mL, 3x),
satd. Aq. KHCO, solution (3x), dried (N. 3,80,), filtered and concentrated.
The solid was washed with hexanes (2x) and the residue was
chromatographed on a silica gel column. Elution with 80% EtOAcin
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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mmol) in THE (1 M.) was treated with diisopropyl ethyl
The m xture was purged
with argon and stirred nmechanically 10 in a vial for
22 h, diluted with dichl oronethane (4 M.) and washed
with 2 Nag. HO solution (3x). The organic extract
(Na3s™), filtered and

amne (22.6 ]il,

was separated, dried

concentrated. The crude products were purified

0.13 mmol).
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25 chromat ographed on a silica gel colum. Elution
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Example 312
Preparation of 4-Methyl-2-[(methylsulfony))amino]-N-(2.4.6-

tri

methylphenyl)-5-thiazolecarbozamide

HsC™

9 Jﬁ%
ol
Bac Ha
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The crude resndue was diluted with ether (25 mL) and the solid was
filtered, washed with 1:1 ether:hexane mixture (10 mL, 8x), and dried in
vacuo to obtain the title compound (687 mg, 87%) as an off-white sold.

B. 2-l!Methzlsulfonzllaminol-4~methzl~thiaz016-5-carb0§zlic acid

A stirred solution of Ethyl-2- [(methylsulfonyl)amino]-4-methy1—thjazole-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. HCl
solution to pH 1. The solution was extracted with dichloromethane-
chloroform mixture. The organic extract was dried (MgS04), filtered and
concentrated in vecuo to obtain the title acid (148 mg, 55%).

C.4—Methzl-2v|(meth}[lsu]fon}zl Jamino]-N-{ 2,4.6-trimethylphenyl)-5-

thiazolecarboxamide
Diisopropylethylamine (87 pL, 0.5 mmol) was added to a solution of 312 B
(99 mg, 0.42 mmol), 2,4,6-trimethylaniline (68 UL, 0.5 mmol), and [O-(7-
azabenzotriazol—l—yl)—-l,l,3,3-tetramethyluronium]hexaﬂuoruphosphate ‘
(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. HCl 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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t hi azsthpeahl OxRmglal 39535 f s 2-[[ (Butyl am no)
3.39 EB ~N car b%nyl ] am %gﬁhﬁ ; g %5 H3C, SN

di met hoxyphenyl )-4 N boxam d ~5-thiazol ecar- boxam de
CH3 298 cH32-[[(Butylam no) 4.31 N $-N carbonyl)

am no] -N- (4 S~}-w net hoxy- 2- rﬁphth - methyl-5- N
t hi azol ecec ~ hi azar boxani de

5 Preparation of 4-Methyl-2-[[(phenylamino)thiocarbonvl amino)-N-(2.4.6-
trimethviphenyl)-5-thiazolecarboxamide

A solution of 2 (45 mg, 0.16 mmol) and phenylisothiocyanate (48 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. HCl solution (15 mL, 2x). The organic extract was
dried (MgSO0,), 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.

g Example 314
Preparation of 2-[[(Ethylamino)earbonvllaminol-4-m thyl-N-(2.4.6-
20 trimethylphenyl)-5-thiazolecarboxamid
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3. Ethyl-2-fert-butoxyearbonvlo amino-4-methyl-thiazole-5-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), 693-701,
1991 and H. J. Becker, J. de Jonge Rec. Trav. Chim, 67 » 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-butoz_tzcarbonxlogamino-tﬁazoleémarboylic acid

A stirred solution of ethyl-2-tert-butoxycarbonyloxyamjno-4-methyl-
thiazole-5-carboxylate (1.1 g, 4.2 mmol) in tetrahydrofuran-methanol (80
ml, 1:1) was treated with a §N 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 wag
acidified with 6 N aq. HCl solution (22 mL). The precipitated solid was
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trimethyl phenyl)-2- Hs,. [ [ (butylam no) carbonyl]
cHsam no] -4-methyl-5- H3C O thiazol ecarboxam de 305
Ha O/ CHs N-(2 Acetyl -6- 3.75 /- hydroxyphenyl)-2

o i o
o SR, i B o Pk

2,3,5 6-tetramethyl p{s phenyl]carbam c acid o
1,1-di methyl ethyl ester CH 307 Q CH3
o) 4 42 J~J [ car bonyl ]bam ?o] N-(2, 6l

PQlN—(4Amn02356-
g:,hllagahefél_ hyl phenyl ) - 2-
[T( bAt%/hPéﬁlﬁﬁ))ﬁQif oAl ichloride in dichloromethane (1 mL, 2 mmol) was

added dropwise to a stirred solution of 2-tert-butoxycarbonyloxyamino-

thiazole-5-carboxylic acid (234 mg, 1 mmol) in THF (10 mL) and N,N-

dimethyl formamide (few drops).The solution was stirred at rt for 4 h. The
10  solvent was evaporated under reduced pressure, and in vacuo to obtain

the crude acid chloride.

2-Chloro-6-methyl aniline (212 mg, 1.5 mmol) was added dropwise to a
stirred solution of erude 2-tert-butoxycarbonyloxyamino-thiazole-5-
carboxylic acid chloride (1 mmol) in dichloromethane (10 mL) at 0°C.

15 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. HC 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
20  washed with ether (5 mL, 4x), and dried in vacuo to obtain the title
cormapound (175 mg, 48%) as a tan solid.

D. 2-Amino-N-( 2-chloro-8-methylphenyl)- 5-thiazolecarboxamide

Compound 315D was prepared by an analogous method as that of 2,
25 . except using compound 315C to give the title compound 315D as a tan
solid.
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10 Example 316
Preparation of 2-[[[(1.1-Dimeth lethyl)aminolearbonvllaming]-N. 2-chloro-

6-methylphen 1)-5-thiazolecarboxamide

e

o
B¢ ¢y, . H:C

15 Sodium hydride (19.2 mg, 0.8 mmol) was added to a solution of 315D (48.3
mg, 0.18 mmol) and t-butylisocyanate (41 ML, 0.36 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,

20  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 mL/min, A = 220 nM to obtain the title
25 compound (18 mg, 28%) as an off-white solid.
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5 solution was diluted with dichloronethane (50 ni)
and washed with 2N ag. HO solution (15 ni, 3x),
dried (MgSO4), filtered and concentrated. The crude
resi due was diluted with ether (25 nL) and the solid
was filtered, washed with 1:._et %q‘ragggexane m xture
(10 nm., 3x), and dried in vaTOo to ain the title

CONMPOUIRE b8 Bt 0N of 8- afy: 2 Wik e .. :

2- [(Ne“ﬁFﬁ—r——f—?-mhﬁt SRR Lo ALY G B0 fiamirol-Lrmethyl-N-
carboxylic acid Gitfrtradtiadbhén¥Rsdhiazoleacetamide

Et hyl - 2-[ (et hyl sul f onyl ) am no] - 4- net hyT -Thi azol' e- 5-

carboxyl ate (300 ng, HiC [) in methanol (9 nlL) was

treated with a IN uti Gl 2% 4 ol ).
The mixture was stirred at ‘<13 ov rn. The
sol ution was cooled to 0 C and®aciti tWetlifw th 6N aq.

HCl solution to pH 1. The solution was @gtracted with
i chl oronet hane- chlorof orm m xture. The organic
extract was dried (MgSO4), filtered and concentrated

I N V2&MBotif | L5 i 148 559 ... 20 :
C. 4- Met F?yl %%% glﬁjséﬁjfpgﬁfyﬁ gP“ﬁﬁbfhﬁ‘?@S that of 1, except
t r i metihg inpdthy}R)arhind-binasihyeeR{HeIAFIfEtate to give the title
Dlsog{ﬂ%pyl eth%I amne (87 pL, 0.5 mmol) was ddded to a

sol PP pd 34D aganofhwhite ®lisk ol ) ,
2,4,6-trimethylaniline (68 L, 0.5 mml), and [O{7- 25
(HATU, 191 ng, 0.5 mmol) in DVMF (3 nL). The m xture

was stirred at rt overnight, diluted with Et OAc and

1dashed with 0.5 N ag. HO sofh Big n), 10% ag.
Lid solution (25 L, 3x), wafer 8 m, 2x), brine,

dried ( ol df & &hiA 6 HRIEAONL@LEH-tribIah B NG5
was chromat ographed on a silica gel columm an ed
with 50% Et OAc i n hexane dzoleanedaimide - 133 75% Et OAcC
in hexanes and 2% McOH i n thg,g to obtain the title

compound (19 nmg, 13% as R ' Bfanpl e 313 5
Preparation of N
4- Met hyl - 2-[ [ (phenyl am no)& hi tCar #on amno)-N-(2,4,6

- trinethyl phenyl)-5-thiazol ecarboxagf,de 3 S

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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FCC CH3 A solution of 2 (45 ng, 0.16 mmol) and

phenyl i sot hi ocyanate (43 ng, 0.32 10 mmol) in
pyridine (2 nm.) was heated to 80C for 20 h. The

m xture was cooled, diluted with dichloronethane- THF
m xture (80 nmL, 3:1) and washed with 2 N ag. HC

solution (15 nL, 2x). The orgag C eét rﬁ%t was dried
(MySO, filtered and concentra » resi due was

di | ut ed Wi PhepnfbisE
filtered, washed

in vacuo to obtain l)b_ﬁuﬁ H.ﬂﬁoﬂe%ir as
an off- white solid. Exarrple 314 repara |g&c

2-[[ (Et hyl am no) car bonyl ] am no] - t hyl -
trimet hyl phenyl]-5-thiaz
CHa

ol ecar
| -134 Conpound 314 rep& e VR
met hod as that of conp® M1- 180, gusi
et hyl i socyanate to give the Thtle comfl

14 as a

white solid (65%. 5 Exanple 39 Preparation of
N-£ 2- Chl or o- 6- net hyl phenyl ] - 2
[ (cycl opropyl car bonyl ) am no] - 5-t hi azol ecar boxamn de

Cét ﬁYI 8. @-Bh@m@-N 23hloro-6-methylphenvl)- 5-thi
y

er.t - but oxycar bonyl oxyam no- 4-

5- car wigen of ppm;ﬁgd é)m!mdﬁ‘ (2 68 g, 12 mmol) in acetomtnle (50 mL)

mmol

o, " pIaR e WA RaeS 50 penldd 0 ° B nbiten2 L, 15

Het ermyél?%a’é%cﬂi)ed FIRs

15

20

25

dle0 Jonge Rec. Tray. w7e(a]bér %@@ﬂn@ %Jﬂ%o@%ﬁgﬁﬁf (2. 88 g, 10

mmol) in acetomtnle (50 mL), The mixture was stirred at rt overnight and
concentrated in vacuo. The residue was dissolved in EtOAc, washed with
satd. Aq. NaHCO, solution and the precipitate was removed by filtration.
The organic extract was dried (N, a,50,), filtered and concentrated. The
residue was crystallized from EtOAc/ether/hexanes mixture to obtain the
title compound (1.68 g, 51%) as a yellow solid. |

thiazolecarboxamide

95% Sodium hydﬁde (15 mg) was added to a mixture of 319A (25 mg,
0.075 munol) and 4,6-dimethyl-2-aminopyridine (37 mg, 0.302 mmol) in
THF (1 mL). The mixture was heated to 60 °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,), filiered and concentrated. The residue was
triturated with ether to obtain the title compound (17.5 mg, 63%) as a tan
solid.

- 139 -



butyl di carbonate (1.94 g, 9 nmmol) and

4-di met hyl am nopyridine (73 ng, 15 0.6 mmol) in dry
tetrahydrofuran (75 nL) was stirred 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 mi, 3x), and dEXample2@acuo to obtain
the title
2-t ent - but SXFRAEANN AOre-fy
acid A stirred solLu: f . . .
ethyl-2-ten-butoxy”%?%%ﬂyfggygﬁﬁﬁﬁ-v} amide
t hi azol e-5-carboxylate (1.1 g, 4 nmol )
t et r ahydr of ur an- met hanol (80 Nﬁ%g :1) wag treated
with a 6N aq. NaCH sehegti 20 i ONRTIE

m xture was stirred at fqn24h. St

net hanol were 25 renpved istill ag@n vhder reduced
pressure and the aq. Solution was acidified with 6 N
aq. HO solution (22 nL). The precipitated solid was

- 1380kt dlﬁ{@ﬂzo\e?a%*ﬁ% ' ol heky o phr AL

foll owe% by dryi ng np%%%%%@%ngg%agﬁ%% ?]ﬁéh?cf?? Eg%\tc‘i"efgﬂgB’
(94excapt B6AY 4astheh2aithindpytRlisOLé iveGhe tit] ds
[5-[[(2-ch|oro-6-nethy|phenyl)aningﬁcarbonny?%g?ﬁPazgo'
lyll]carbamc 5 acid. 1,1-dinethylethyl ester A2 M

sol ution of oxalyl chloride in dichloronethane (1 ni,

2 mol ) was added dropw se Eo a gthéied sol ution of
- 2-ten- but oxycar bonyl oxyam nc= -5-carboxylic
1eci d (2B4ePBiratfod TPNL(2LE : ‘ '
i de (Tew7§ 1

313 (AT

f or mami

for 4 h. The 10pggmgi__;d%ggggﬂg@gﬁg%ggggﬂ%ﬁgnﬁ&guced
pressure, and in vacuo to obtain the crude acid

chl oride. 2-Chloro-6-nethyl éng.l e (212ang, 1.5 mol)
was added dropwise to a stylr ol wf i of crude

2-t en- but oxycar bonyl ny-t hT azgl e- ar boxylic
acid chloride (1 mo chloroﬁgk (10 nL) at
OC. 15 Diisopropyl ethylamn 516 , 4 mmol) was
added. The solution was alloWwed to warmto rt and
stirred for 24 h, diluted with dichl oronethane (60
m.) ,and washed with 2 N ag. HO solution (15 nmL). The
or §mmpound, 821 srasprepared By @uSeIpgots inethedi aathat of 3198,

15 2 GGt 8 2 A By St S mai i oyiies Fh tilecempound
ang21.
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20 washed wth ether (5 nL, 4x), and dried in vacuo to
obtain the title conpound (175 ng, 48% as a tan
solid. D. 2

Ami no- N- ( 2- chl or o- 6- met hyl ohenyl ) - 5-t hi azol ecar boxam d
e Conpound 315D was prepared by an anal ogous net hod

as that of 2, 25 . except usi conpound 315C to gi ve
the title conpound 315D as a tM&%—' 2.136 E.
2- 1( Ovelpaapond Gagensloam nal Ny 7 eh

met hvl n aZot ecdl Doxart

(50.6 ng, 0.19 mol) and c xyllc aC|d
anhydride ( 302 ng, 1.96 nﬁﬁgg ﬁgﬂl&g (2 m.) was
heated to 93 C 5 overni ght. i
concentrated in vacuo, dill i and washed
wth satd. Aq. KHCO3 sol 5 b, okgani c
extract was dried (NagSO N\, fi entr at ed.
The residue was tritur etifer 1l optain the
title compound (11 nm, ¥ as a whi € solTd. 10
Bfanpl e 316 Preparation of

2-[1 [él 1- D et hyl et hyl ) am no] car bonyl ] am nol - N- ( 2- chl

or o- SmPeUng 32 Pcmgs pr@mbdweamg ayhsi&h)bh%s'ﬁgt of 319B,

ggi% 1§ Sod:j*Jm hydr| de (19.2

adde &P AE0eR %@ned:egsveth;mﬂerampmbnsgm
t-butylisocyanate (41 pL, 0.36 mvol) in THE (5 nL) at
O C. After 1 h, the mxture was diluted with Et OAc and

washed with cold satd. Ag. j Rlogry,ag
Iutéon TPe aqueous | ayer was sepa

BAc. The Et OAc extracts were

Cgggent r atlg%lsd‘#'ﬁw %2804) ; M% the proeegiuire described

prephehiwﬂm]édf# 16 a{ﬂ,ﬂ{éfg 20x 0
Col u 10 nmin rad%kﬂt star ;{h?fﬁ /ﬁ ‘gthmﬂmlre

90sFNewiRe 16443 hiace, 0011 ard
( Or‘& 0% "'29 0,1% TFA) { 05]991%0% sgilaﬁ%tgméﬁ%ﬂc@:{dl@ 13 mmol),
20t/ BnFArtazoladd Qi me, 8.14 trineol)Sammd ettnis(3-

1518 tﬁﬂme’c&%ﬂ@mﬁﬁ:}%ﬁoﬁ}fcﬁ/ﬂb&j‘fmﬁe hydmchlonde (26.8 mg, 0.14 mmol)
in THF (0.4 mL). The mixture was heated i In a sealed tube under argon at
50 °C for 24 h. The reaction mixture was dituted 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
20 ° column (prewashed with methanol and equilibrated with acetonitrile-

Z

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

25  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% H3P0O4 ) to
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- 137 Exanple 317 Preparation of 2-[[(1
1- Di net hyl et hoxy) car bonyl ] am no] - 4- et hyl
(2.4.6-trimethyl phenyl)-5-thiazol eacetam de ji3 H3
cH3 CH CH3 D-,aF-cy~ GWB
prepared by an anal ogous nethod as that of 1, except
2-am no-4- net hyl -t hi azol e-5-acetate to

usi ng net hyl -

h |
2 JoovesayentB e
henyl ) -5

6- tyr
o 5 P

anal ogous net hod as that of 2, except wusing 317 to

-1
N-

gi the

py‘

i d

n>afd cool l C

vas added, followed By a solution of conpound

5 Conmpound 317 was

7 as an off-white solid. 10

2 liaght . brow . saolid

ound 31
MeORL 0% Ha . 02% HaP ). flow 2atp 4 mLiwin,
t hi azol eacetam de CH3 H3 CH3 :
15 Conpound 318 was prepared by an

HPLC
Ret Time
(min)

tarbonplaminaldd Wit h
tHiaZdleddrbokdrmhidee (2 i, 1

Y0

Ol

268

LD

1

N-(2-Chloro-6-methylphenyl)-2-
[(cyclopropylcarbonyl)amino]-4-
methyl-5-thiazolecarboxamide

341

N-(2-Chloro-6-methylphenyl)-4-
methyl-2-[(2-furanyl-
carbonyl)amino]-5-
thiazolecarboxamide

3.49

326

N-(2-Chloro-6-methylphenyl)-4-
methyl-2-{(3-thienylcar-
bonyl}amino]-5-thiazole-
carboxamide

3.71

327

N-(2-Chloro-6-methylphenyl)-4-
methyl-2-[(3-
furanylcarbonyl)amino]-5-
thiazolecarboxamide

3.57

328

trans-N-(2-Chloro-6-
methylphenyl)-4-methyl-2-[{(2-
phenyleyclopropyl)carbonyl]amin
o]-5-thiazolecarboxamide

4.09

329

N-(2-Chloro-6-methylphenyl)-4-
methyl-2-[{(2-methyleyclo-
propylcarbonyllamino]-5-
thiazolecarboxamide

3.65

330

N-(2-Chloro-6-methylphenyl)-2-
[(cyclobutylearbonyl)amino]-4-
methyl-5-thiazolecarboxamide

3.63
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10

10 mmol ) in acetonitrile (50 nL), The m xture was
stirred at it overnight and concentrated in vacuo.
The residue was dissolved in Et OAc, washed with satd.
Ag. NaHCO3 sol ution and the precipitate was renoved by
filtration. The organic extract was dried (Na2SO4),
filtered and concentrated. The residue was
crystallized from Ft OAc/ et her/hexanes m xture to

oblt : gﬂ tBhé 15 Kb‘gun N (N~(B&8HJoroS6-HetB§ipheohl d¥go
solpd. b 2- [(cyc10pentylcarbonyl)ammo] 4-
N- ({2- Chi 6- 1) ny

t hi azon?,ec 95%%%% umi}%éd] | 3e

) am no
(19 ng) {was added to a mxt Ure of 319A (25 ng, 20

OC 1 2D _Aam o nonvrd

. ot and—4 oinet ||_y R re—(
0. 48%° nfrol §o| QE“ ). N2 Chiord mat g thenr BT 15,50
60 (C ovs‘h;r)b , t o ijmethyl-2d{3-metlaylilt h sat d.
Ag.| Ammpnijum chl org ol ut oBepropbamimtldi-¢ was
extiractled with Et 2x) . |Ghigaolecarbokamdds wer e
cofhined, washed with watgr and dried (Na2SO4,

fill33% ed and cQncent
triftur an
(11.5 63

at

Prgpar gt ion of N-(2- Q¢ 5H1 z?lﬁW e 2-[(4- et hy!

2 U|||y|}a |I"|G] 5 ...: boxamide Hac -i_N
e |5 Conpaner-azb st | P atioinbogid. (550
mef hod L.9B), vl [(Bgnethgidy| - 2- ami njo
pyfidine to ¢ive t e' d |oppntydhoizb]-5- Exanpl e 321

10| Prepar ati on of "~ |thiazolecarboxamide
N-{ 2- Chl or o- 6- net hyl phenyl J - 2- [(2 6 di mat hyI

13381 dli nyl ] -1
TR B e

N
that o ' ﬂac th.lazolecarboxamde

E_Xa.mples 336 1o 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 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 ml/min, A = 220 nM to cbtain
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% H3PO4 ) to
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15 except using 2, 6-di nethyl-4-am nopyrimdine to give
the title conpound 321. -140 Exanple 322 Preparation
of

N- ( 2- Chl or o- 6- et hyl phenyl ) - 2- ( 3- pyri dazi nyl am no) -5

t hi azol ecarboxam de o | 5 Conpound 322 was prepared
by an anal ogous nethod as that of 3191), except using

o AN ¥ 5 Mot o 0 SR, o

tox%ﬁzm_ prepared follow ng the procedure descrl bed
bel ow. Diisopropyl ethyl am ne (60 pL, 0.34 nmmol) was
addedtoamxture of ami ne 144 (31 rrg, 0.11 nmol),

etthyl - 3 (3 15 di met hyI am nJ) propyl car bOdI | m de

if bdr DX - ﬁ;) g?%ﬁ?*& (i ZZB%W@“%N@W 0.14 mol ), alg'(g’t’-%me

{min)

hyat 5
T %5‘90 ngéérofﬁwtbﬁb%ﬁnaﬂ)g%n 363
50 C f 5ot ed wit H

di chlo r}hmeleserquammeN aq. Hd

| ut| n. The di c Al ororret hane solution was passed

S
R L R
agetoni‘tri e- 1 %? \?/as el ut ed
sequerftial |y vvlth |t aﬁoeﬁﬁ XABRAS 4. 1)
afel—2M-pet hanolic.a nia (4-1) Fractions
cptailni ng N—@oﬂblmetﬁ-mﬂnyiphenyﬂt)-t?at 8154
i h vag "|[(R=thplel dRbKirtydaaiihops- t i %e
upder ol | ovm orjthibéelecarb¥ibm$Fhe ODS 4. 6 x50
rrmBaIIatlc Colu 4mr gradient starting from
1138% 30 0% 3 OO POt
a1 {00 &ﬁ@‘% 90% r{gﬁ i % %@éﬁﬁiﬁﬂ&gz) 3.86
fl ow 1 prgoyleycio-
propy. bonyllamino]-5-
thiazolecarboxamide '
340 N-(2-Chlore-6-methylphenyl)-2- [3.53
[[(1-methylcyclo-
propyl)carbonyljamino]-5-
thiazolecarboxamide

341 N-(2-Chloro-6-methylphenyl)-2- [3.53
:>V(E N\r [{(2,2-dichloro-1-methyleyelo-
Mo ) propyl)carbonyl]lamino]-5-
thiazolecarboxamide

342 " N-(2-Chloro-6-methylphenyl)-2- [3.53
VE I\(UY [[(2-methyleyclo- '

) propyl}carbonyl]amino]-5-
thiazolecarboxamide

343 _ N-(2-Chloro-6-methylphenyl)-2- {3.58
V(E.«U\r [[(1-hydroxycyclopropyl)-
OH &.n c carbonyllamino]-5-thiazole-
carboxamide
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EX. Conpound Structure Conmpound Name HPLC NO Ret
Time mn 323 ethyl--22(2-[(2-thi

3.70 m
t hi azol

N- ( 2- Chl or 0- 6- net hyl phenyl )-2- 3.41

r ethy
ecar boxan de 324 a

[ (cycl opropyl car bonyl ) am no] - 4..

Lecarhoxanid

e ¢ 325 tea

aenyl - enyl)-4-

carbonyl)am no]-5 \ Rsc

ey
N (S )[Ni2-Ghltio-6-mthyiphenyl)-2- 15,69
met hyl - H(2,2/3, R 6dtrmetiylcyclo-
t h] azol yl)carbonyl}amino]-5-
fégg]s: (2 [ A enyt T et - ' c
75— - —17 zol e-
cafr boxami ddl_ 347 (Z-N/%%T %Fﬁﬁ henyl)-2- 53.53
meft hyl { A (3 BN ear | OTRIgPY.
t Hi azol ec&Mboxani Be 8 clarpenyliaminedSatiambe-6- 4.{09
et hyl phenyl ) - 4- net hyl - 2- [ {c@pboxamide
prS@él! cyclopropyl)carbonyljamn |~ ¢
0] t hi az e 3 EAUBloﬁ-G-methylphenyl)-z- 3.52
NH(2- Ch nyl NtegeloBuBAcarbon ino]- -
Lt hyl @{% 2- met By Eydi o- R o Tl 5
t i azol ecar boxam tRia5e ”ﬁe
347 N»UY N—(2-Chloro-ﬁ-methylphenyl)-2— 8.59
[(cyclopentylearbonyl)amino]-5-
g thiazolecarboxamide
348 N-
WU\, (2-Chloro-6-methylphenyl)-2- |3.78
[(cyclohexylcarbonyl)amino]-s-.
Ha c thiazolecarboxamide
349 - N-(2-C .
Q/E hloro-6-methylphenyl)-2- |3.62
[(phenylacetyl)amino]-5-
ﬂac thiazolecarboxamide
350 N-(2-
O\/ﬁ -(2-Chloro-6-methylphenyl)-2- 14.07
[(eyclohexylacetyl)amino)-5-
8.c thiazolecarboxamide
351 N- -
@\i (2-Chloro—6-methy1phenyl)-2- 3.75
[(4-pyridinylacetyl)amino]-5-
Rc thiazolecarboxamide
352 N-(2-
,(E;k( ( Chloro-6-methylphenyl)-2- 13.17
Me [[(2,5-dimethyl-1H-pyrrol-3-
ﬂsc yl)carbonyllamino]-5-
L me thiazolecarboxamide
353 Nmr N-(2~C!aloro—6~methylphenyl)-2- 3.07
= [(2-pyridinylcarbonyl)amina}-5-
N 33 . thiazolecarboxamide
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330 a N ( cl obutro-6-nethyl phen 3.63 ref

[ (cy~obutyl carbonyl)am n 1-4 J6

nmet hyl - 5-t hi azol ecarboxam de Rac -142 331 ,{ a N
N-(2-Chloro 6-nethyl phenyl)- 3.82 ~Jlrr J" (((

2-[(cycl opentyl carbongl )anm no]-4- (~ JT S

nmet hyl - 5- thlazolecarboxan1de 332 cHa

N (72 59

et %r& B 48.07
N- E: -py}'.l onyl)ammo] -5
met/hy| - 3 i MOI%MM&%CM boxami de
334 _ctal ne hyl ~or nethyl -l gheayl}4- 3.90 nethyl-22-](

2 2358t . i—gxopergyl )lmmcm&o-e-methylphenyi)-z- 3.61
t hijazol legay bSyahlAe N3 dmylcarbonyl)ammo} 5-

2- (BenZqy! fim no) - N4 2 or é’za]

mef hyl ghe yI) 4- metta§l -5- t ecar 6oxam de

Ex FHgs—S36to—362—Cene+gl—Pracedure—5b—-Carpednrds—386
to ver e m by an o gg@g—ﬁﬁ@@ﬁ@pggnﬁﬁ-gr %60
323- 334, /eyce S D |A-thienydeasbonyllaming-&r ud

prpduct|sigulre pur i & y [ehiszolacarbopampde at i ve HPLE
(condi yi ons: YMC S5 (DSA4O x 100 mm Col umm, 10 mip

Nqavemor&fs(ﬂ@%ylﬁ&&ﬁ Qﬁ) 3.61

1 i &ﬂihﬁfggi%f% 3gnz:/lsm n,{ X

e conpounds

N-(2-Chloro-6-methylphenyl)-2- [3.61
= I(D\( [(2-furanylcarbonyl)amino]-5-
c

\ o l% thiazolecarboxamide
359 N-(2-Chloro-6-methylphenyl)-2- {3.69
(jj N’u( [(3-furanylcarbonyl)amino]-5-
. o ’ Qs thiazolecarboxamide

360 trans-N-(2-Chloro-6- 3.98
N'DY methylphenyl)-2-[(2- ‘
8,c phenylcyclopropyl)carbonyllamin

o]-5-thiazolecarboxamide

361 l N-(2-Chloro-6-methylpheny!)-2- [3.90
v\li N’E-;\r [(2-methyl-1-oxopentyl)amino]-5-
c

Bs thiazolecarboxamide

362 2-(Benzoylamino)-N-(2-chloro-6- |3.61
@/ﬁ,(m( methylphenyl)-5-
c

ﬁa thiazolecarboxamide

Example 36
aration of 2- clopropylcarbonyl)aming]-N-(2.6-dimethvlphen
thigzolecarboxamide
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"HPLC Ret Tinme" is the HPLC retention tinme under the
followng conditions: YMC S5 ODS 4.6 x 50 mm

Bal l astic Colum, 4 mn gradient starting from 100%
solvent A (10% MeOH, 90% H2O, 0. 2% H3P04 ) to -143
100% sol vent B (90% MeCH, 10%4120, 0. 2% H3PO4), flow
rate 4 nL/mn, X = 220 n rrpound Structure
Compound Nanme F3.5 NO Ti ; ,

N- ( 2- Chl or 0- 6- net hyl phenyl } [ (1- ®&X0OR
t hi azol ecar boxam de 337 N -oxob m
WO I r [(loxobutyl)tyl)am no3 ~A thilh
338 N-(2-Chl oro-6-nethyl phenyl)-2- 3.54

[ (2-ethyl -1-oxobutyl)am no]-5- ~3e thiazol ecarboxam de

([ {1 prenyresePes o BEPEv Ry AR AIEN: of st oras,

t hi az @ﬁé@i&rmﬁﬂlﬁi&meﬂﬁlamhne to give the title compound $63.
N-£2- Chl or o- 6- et hyl phenyl ) - 2- 353 [[(2-nmethylcyclo
Me~ ~se Propyl)carbonyljam no]-5- thiazol ecarboxam de
Nr; Ky NZ 341 N-(2-Chloro-6-nethyl phenyl}2- 3.53

[[(2, 2-dichl oro-1-nethyl cycl 0-g]

propyl ) car bonyl j am no] -5 Ek%g le 364

Preparation of 2-[(Cyclopropylcarbon Daming]-N-(2.4 6-trimethvlphen D-

&€ ar boxani de

5-thiazo] oxamide

e
fuc CHy

Compound 364 was prepared by an analogous method as that of 315,
except using 2,4, 6-trimethylaniline to give the title compound 364.

10

Example 365
15 Preparation of N-(2-Chloro-4,6-dimethylphenvl)-2-
clo Ic nyl)aminol-5-thiazolecarboxamide

R

Compound 865 was prepared by an analogous method as that of 315,
20  except using 2-chloro-4,6-dimethylaniline to give the title compound 365.

CH3
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t hi azol ecar boxam de 342
N- (2- Chl or 0- 6- et hyl phenyl )-2- 3.53 ¢
[ (2-met hyl cycl o- propyl)carbonyl ] am no] - 5-
hi azol ecar boxam de 343 N-(2- Chl oro- 6- net hyl phenyl ) -2

3.58 [[(1-hydroxycyclopropyl).- ~
rbonyl ] am no] - 5-t hi azol e caM@gg -144 344 M
2- Chl a2 9 l,; | )

gZ, 2, I;Ql'e_ e t?@ﬁbf’zﬂ;’ Ogplo- 24’36.(%“313% {\Iﬁe Daminolethyl].2-
0
5
(
r

pyl ) car bony| fhassabeledrbabiclsichl 1 NL@RAETRAGKN.He
N- (2- Chl or o- 6- net hyl phenyl >, 2= 3.
3

[
t
ca
N-

1- cyanocycl opropyl)- cN C
car bonyl | am nol - 5-t hi azol e [ 46
N- ( 2- Chl or o- 6- net hyl pheny, 2-a3 529 W,
[ (cycl obutyl car bonyl ) 0] 05 thi aZbfecar b®kani de 347
N- ( 2- Chl or o- 6- et hyl p ﬁﬁ'lf-z- 3.59 WK sly NZ
[B( cycl opent yl car bonyl ) am no] -5 t hi azol ecarboxam de h
1 348 N[(-( - 3.78 \*i~y phenyl)-2cyclo

hexyCeapoant 866 wad ptomired by D anSdolizg I '

349" N (2-Chl qro- 6- me_ t hyl pgj]g;lyl }?-lél C?EGZQ‘P&QBQ ag%gg]og?except,

[ ( p”‘@ﬁég Zderrutaryessposyloxyamino-thiazole-d-acetic acid to give the title
compound 366 as a white solid.

10 Example 367

Preparation of 2-Amino-N-(2.4 6-trimethylphenyl)-4-thiazoleacetamide

3
HyC CH3

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 B-trimethylphenyl)benzamide

20

Compound 368 was prepared by an analogous method as that of 3, except

using 2-methyl-5-nitrobenzoic acid to give the title compound 868 as a
white solid.
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t hi azol ecar boxam de 350 N-(2-Chl oro- 6-net hyl phenyl) - 2-
4.07 n [(cycl ohexyl acetyl)am no]-5- kc

t hi azol ecar boxam de 351 N-(2-Chl oro-6- et hyl phenyl) - 2-
3.75 [(4-pyridinylacetyl)am nol-5- kc

t hi azol ecar boxam de 352 N-(2-Chl oro- 6- net hyl phenyl ) - 2-
3.17 Me K's" y [[(2,5-dinethyl-IHpyrrol-3-

yl ) carbonyl]am no]-5 H Me thi azol ecar boxanm de 353

N- ( 2- Chl or o- 6- net hyl phenyl ) - 2-%&&
PYri di nyl car bonyl )am noI 5"~ N c thirazol ecar boxam de

[ (3-pyri d| nyI car bonyl )am nol -
355 N-(2-Chl oro- 6- et hyl phenyl)
[ (4-pyridinyl carbonyl)a
356 y S N-(2-Chloro-6-neth
)" [(3-thienyl carbonyl)onyl ¢f,

t hi azol ecar boxani de 357 N-(2- Chl §%- 6- net hyl phenyl) 2-
3.1 sr y [(2-thienylcarbonyl)amno]-5- Cp .c

t hi azpl ecarboxam de 358 Q

N( (2 Z;Wﬁf@“ﬁﬁ dny thdoreng] 302mgPwak added to a stirred solution of 368
y
(148 :M @ 5 )?mr%}t&lm ?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
i5 Preparation of 2-Amino-5-chloro-N-(2. 4 6-trimeth Iphenyl)- 4-

pyrimidinecarboxamide
Hy CHy

Compound 370 was prepared by an analogous method as that of 3, except
using 2—amino—5-chloro-pyrimidine-4-carboxylic acid to give the title
corapound 370 as a white solid.

20
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p gc thiazol ecarboxanm de P:l 359

N- (2- Chl or o- 6- net hyl phenyl ) -2- 3. 69

[ (3-furanyl carbonyl )am nol -5 pa thiazol ecarboxam de 0
m 360 trans_N- enyl) 2-[[ 3.98 ethyl phenyl}2((2 (2

~s0 phenyl cycl opropyl ) car bonw
0] - 5-thi azol ecar boxam de 36 )

y penty -
t hi azol ecar box axxadelvHoar ic(ddd AQ1-dinm eftiyl 2sbdrl oro
6 3.61 nethyl phenyl)-5- ~0 thiazo|.ecarboxam de
Exanpl e 363 Preparation of 2-((C ¢ CHs
cl opr opyl car bonyl ) am %gnal(, iR bhenv 5
t hi azol ecar boxam de % B @onpound 363 was
prepared by an anal ogou me?ho Qe hat &f 315,
except using 2,6-dinmethylaniline to give the title
donpound 363. 5 Exanple 364 Preparation of
2- cl opr oyl carbonyl )am no]-N- (2, 4, 6-tripethyl phenyl
) - L€ _rpgplgg@%gg gyméﬂ)aggd bg]@ a:.(zalogous method a% that of 1, except

using 2-ter-butoxycarbonyloxyamino-4-methyl-5-oxazolecarboxylic acid to

give the title compound 371 as a light yellow foam.

10 Example 372
Preparation of 2-Aminoe-4-(methyl)}-N-(2,4,6-trimethylphenyl)-5-
oxazolecarboxamide, trifluoroacetate (1:1
Hy CHy

HzN\(/

CH;

15 Compound 372 was prepared by an analogous method as that of 4, except
using 369 to give the title compound 372 as a white solid.

Example 373
Preparation of 2-Amino-N-(2.4.6-trimethylphenyl)-5- 'djnecarboxamide
H,N AN
I H,C
AN N.
o H,
20 ’ H,C




% CJ6 CH3 10 Conpound 364 was prepared by an

anal ogous nethod as that of 315, except using 2,4,
6-trinethylaniline to give the title conmpound 364.
Exanpl e 365 15 Preparation of N-(2-Chloro-4

_di .
F( ClygF gg%ﬂg%\t}? gg)lr’ﬁgoﬁja/f ?5%8?-@-%%’6’8@1&%%3@9@9@&%& 3, except

na CH3uSiageosingncifito 000 )
Tot hod a5t hat or 3 ae IERTERE Y o BIRBGHS 375 as o white
2-chl o¥®id4, 6- di nethyl aniline to give the title

conpound 365. -147 Exanple 366 Preparation of [4-

[ 2- Ox0-2-[ (2,4, 6-trimethyl phenyl)am no]ethy]-2-
thiazolyl]carbamc acid 1, 1-di nethylethyl ester 3 O

H35C-7 O H3C CHs H3C CHs 5 MG was prepared
by an anal ogous nethod as th ept, using
give the title conpoun Btmﬁé%ﬁ?‘é'e A ecarboxamide

Exanpl e 367 Preparation of 2 AnHym- 2 4cH,
6-trimet hyl phenyl)-4 thiazplea et aj
Compound 367 was prepared ana
that of 4, except 15 usifig :1 5tdgiye thetitle
conmpound 367 as a white | JH.  Exanpghg 368
Preparation of 2-Methyl-5-hitro-N-(2 4

6-tri net hyl phenyl ) benzam de

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 37

Preparation 2-Amino-4-methyl-N-{ 2,4.6-trimethylphenyi)-5-

o pyrimidinecarboxamide

Hy CH,

l

-

HoN CHy

- Compound 375 was prepared by an analogous method as that of 3, except

using 2-amino—4-methyl-5-pyﬁmidinecarboxylic acid to give the title
20  compound 875 as a white solid.
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~s c¢r, NIl VCHO CH3 20 Conpound 368 was prepared by
an anal ogous nethod as that of 3, except wusing

2-met hyl -5-nitrobenzoic acid to give the title
conmpound 368 as a white solid. -148 Exanple 369

Preparation of .
5- Am no- 2- net hyl - N- ( 2, 4, MI phenyl ) benzam de

N3 CF~3 N2pge /B I oal

(30 ng) mﬁ%%g?mc#a& & Lmethyl-2-
my, 0.5 mol) in -Sfﬂﬁzbﬁéﬁfbd%%:ﬁa gsk was
equi pped wth a hydrogen filled balloon via a

t hree-way stopcock. Air inside the flask was
evacuat ed under reducedf pressure and the flask filled
with 10 hydrogen fro e balloon. After_4 h, the
catal yst was filterdgd, shed with Et (5 nmL, 5x).
The filtrate was co ntif at eg¥t ¢ obt ai n title
conmpound (133 ngy, 99%N a [ S npl e 370
15 Preparation of S

2- Ami no-5-chloro-N- (2,4, 6-trinmethyl@h £ 4-

pyrim di necarboxam de CH3 °~ Kz~ Nlpj AO / CH3 C
Gonmpound 370 was prepared by an anal ogous nethod as
that_of 3, except 20 using

2- arffoBPouRd BFBov 8 piepiaded bydrcanslogyus trethibd ab@hdt ¥E319B,

thee&lél cog)ound 70 s.a white solid.
¢ ethyl-pyridine to give the title compound 376 as

an off-white solid.

10 Example 377

Preparation of 2-[(6-Amino-2-pyridinvl amino]-N-(2-chloro-6-

methylphenyl)-5-thiazolecarboxamide
q
N’QNX(
_ S
0

156  Compound 377 was prepared by an analogous method as that of 319B,

except using 2,6-diaminopyridine to give the title compound 377 asg a light
brown solid solid.
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-149 Exanple 371 Preparation of

[4-Methyl -5-[((2,4,6-trinmethyl]phenyl)am no]carbonyl] -
2- oxazolyl]carbamc acid 1, 1-dinethylethyl ester CH3
C OCH3 cH3 5 Compound 371 was prepared by an

anal ogous nethod as that of 1, except using

2-t en- but oxycar bonyl oxyyam no- 4- net hyl - 5- oxazol ecar box
ylic acid to give the title conmpound 371 as a |ight

yel |l ow-foam 10 Exanpl e BWi on of

2- Ami no-4- (nmethyl )-N- (2. 475" | phenyl) - 5-
oxazol ecar b®aphiftiod f Ko §lg ;  C 11

9 CH8 CH3 15 Conpotn H@(}?Jrﬁ?hgféil“ﬂ?ngﬁ 218 propgl-o-

anal ogous et hod agpsrdinyDéminoleshidlzolss Higaafile! O
give the title conmpound 372 as a white solid. Exanple
373 Preparation of 2-Am no-N-(2,4,6-trinmethyl phenyl)
5- pyri di necar boxam de H3N \' N\ OH3 2@H3C

-150 Conpound 373 wa paged an | ogous t hod
as that of 3, except wusing 'Mo | Ni C '
give the title conpound 373 as a I teg”s d.

0

5

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-methylphen 1-2-[(6-ethyl-4-

imidinyl)aminol-5-thiazole xamide

\_(_Nl(
\Y /}" 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 879 as
a white solid.

20 Examples 380 to 409
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5 Exanple 374 Preparation 3-Amno-N-(2 4

6-trinmet hyl phenyl)-4-pyridi necarboxamde ~a 2 0/ |
H3 Conmpound 374 was prepared by an anal ogous nethod as
that of 3, except 10 using

3- anGegrefal Prigdedena boxylic acid to give the title
conpound 374 as a white solid. Exarrpl e 375
Preparation 2-Am no-4-nethyl-N-(2,4,6 trlrrethylphenyl)
5 15 pyrim_di necarboxamide HCH3 | c¢c"3 Conpound 375

was %‘P@P&ﬂ@dﬁ Bﬁoéﬁ 4Qﬁaﬂqu:mpam5d1bﬁ aﬁSa:.*:deagmm‘ %%?d as that of
exc u ne rimdl hecar nox | C
o OB Pobthe P E Sxmanlin 38080 528 “HPLC drst Bme” is the

sol g@r&%ﬁeﬁeﬁaﬂwﬁﬁ? BEQePEEPAIRMIER Shditions: YMC S5 0DS 4.6
pyr iodf b Babliastik (folﬁiﬂméoﬂnm gr Ak ssting fro® 100% %&lgent A

v (KB BRORE 0% EL oA Ry ) T 100% solvest B (90% MoOEL, 10%
376%3 an%g‘FMW?fFﬁm dl Pﬁeﬁ ify thﬁgbg&&ev&ﬁgﬁo‘f&% “HPLC
Ret Time B* is the HPLC retention time under the following conditions:
10 YMC S50DS 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 Imin at 100% solvent B, flow rate 4
ml/min, A = 220 oM,

llz}TX. Compouand Structure Compounld Name HPLC
0. Ret Time
(rnin)
380 Q ‘N-(2-Chloro-6-methylphenyl)- [3.337
2-(2-pyridinylamino)-5-
thiazolecarboxamide
381 = N-(2-Chloro-6-methylph
ylphenyl)- (3.61
*”‘@% 2-[(6-methyl-2-
pyridinyl)amino]-5-
thiazolecarboxamide
382 = ‘N~2-Chloro-6-methylphenyl)- |3.487
2-[(5-methyl-2-
pyridinyl)amino]-5-
thiazolecarboxamide :
383 . 'N-(2-Chloro-6-methylphenyl)- |3.293
2-{(4-methyl-2-
S pyridinyl)amino]-5- )
thiazolecarboxamide

pyridinyl)amino)-5-
thiazolecarboxamide

384 = "N-(2-Chloro-6- &
) methylphényl)- {3.243
% 2-[(3-methyl-2-
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Preparation of
2- ((6- Am no- 2- pyri di nyl )am no] - N- (2-chl or o- 6-
net hyl phenyl ] - 5-t hi azol ecarboxanmide IVI''"" N °~ [/ N~

S ~
met hod as that of 319B,

O 15 Conpound 377 was prepared by an anal ogous
except using

2,6-diam nopyridine to give the title conpound 377 as

a light brown solid solid -152 Exapple 378
Pr { ht | on™ '9-[(5-Bromo-3-methyl-2- 4.17
N- { 2- Chl or o- & plreqy | ) - pyridingh)apyih-®-(2-chloro-6-
pyfidi pyl)am no| -5- §pfezol ecambeiAphaeyl) 8-S 5 O
Coprpoupd 378 was prepared by |afjasfiél-pBGtam{Rt hod as
th 319X . except Ty 45 JL[OR, 0] |- T UTTTe '
toggslbee t hgAidl g oGk d93' g'a[gdcin ]g; 0&; i c%lsol_éczsw
10} Exappl e 379 F {ibn ofPyridinyllamin oKt
N-{ 2- chl or o- 6- met hviBenvl ) - Porthyleh 1}§'~
py i |n\/l\_amnn1-'§ thiazol ggamide 15 N\ ~
Cof%8Gund 3 as prepared by |8d(5%eBedmeg@us nethod as [4.023
that of 3198%A ekdeptwsing lmammp})@mmw{am(mwe
to| give the title chubdlind 3 kediylplientiy-5£ solid. 20
Expnplles 380 to 409 -153 CE]ﬁﬁé&ﬂiﬁ&%ﬁ%&ﬂﬁﬁeCOnpound<
f’ﬁ tSBSf 409 verg, prepared by 2_{{(%@!:1%96’-5%8&5’18&9&% 4.143
3-(phenylmethoxy)-2-
pyridinyllamino]-5-
thiazolecarboxamide
389 'N-(2-Chloro-6-methylphenyl)- {3.957
2-[(5-chloro-2-pyridinyl)amino]-
b-thiazolecarboxamide
390 H'F\’Q 'N-(2-Chloro-6-methylphenyl)- 13.867
,{Kﬁb 2-{(6-ethyl-2-pyridinyl)amino]-
5-thiazolecarboxamide
391 = 'N-(2-Chloro-6-methylphenyl)- 14.083
s\ 2-[(6-propyl-2-pyridinyl)amino]-
5-thiazolecarboxamide
392 “‘tl,, '2-I(3-Bromo-5-methyl-2- 4.077
% pyridinyDamino}-N-(2-chloro-6-
methylphenyl)-5-
thiazolecarboxamide
393 ‘ - {2-[(2-Amino-3- 2.343
9% pyridinyl)amino}-N-(2-chloro-6-
methylphenyl)-5-
thiazolecarboxamide
394 Q‘ﬂ : '2-[(3-Amino-2- 2.777
J}ﬁij pyridinyl)amino]-N-(2-chloro-6-
methylphenyl)-5-
thiazolecarboxamide
395 Q N-(2-Chloro-6-methylphenyl)- [2.493
wJ:§*€:£E> 2-(4-pyridinylamino)-5-
thiazolecarboxamide
396 N-(2-Chloro-6-methylphenyl)- (2.47
W 2-(3-pyridinylamino)-5-
thiazolecarboxamide
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319B. For the follow ng exanples 380 to 527 "HPLC Ret

Ti me"

condi ti ons:

YMC S5 CDS 4.6 x

is the 5 HPLC retention tinme under the foll ow ng

50 nmm Bal | asti ¢ Col umm,

4 min gradient starting from 100% solvent A (10%
MeOH, 90% HBQ0O0. 2% HBPO4) to 100% sol vent B (90% MeCH,

10%
Wh

ti
X
100% s

u
3 n

H2O, 0.2% H3P&4),

ol vent A (100 y

flowrate 4 b/ mn,

| = 220 nM
e. HPLC retentian

R hlorod-wrthydphengd) .
H@r@ﬂoros?e-mmdngflimmo]-

8.75

ol ve

[

[ I ﬂ)ﬁkjlg;(;t
@@me@

3091|i
(21
- (2-
ridi

(2

jglgggnqt B ( VETH, TO% F2
0% S| te 4
nmpoynd StSug @e‘é@und
( nin) ?80 N(~oro net th p

N CeboasBGRelHy -
23[(§-¥net§’aox§-(3-68 TR

%@%gmuw|z

%ﬂnf h\/l 2.

o0
(2- ¢
[ (31

VEZ T 7

2 pyrl'

nmet hyl -

' pﬁ.}‘azgnyl}ammo] 5-
thiazolecarboxamide

_%ﬁ@ﬁmeM>
imeghyly2-

‘{401

'N-(2-Chloro-6-methylphenyl)-
2-(phenylamino)-5-
thiazolecarboxamide

402

thiazolecarboxamide

'‘N-(2-Chloro-6-methylphenyl)-
2-[(3-ethylphenyl)amino]-5-

403

2-[(3,5-dimethylphenyl)amino]-

"N-(2-Chloro-6-methylphenyl)-

5-thiazolecarboxamide

2-[(4,6-dimethyi-2-
pyrimidinylamino}-5-
thiazolecarboxamide

'N-(2-Chloro-6-methylphenyl)-

405

‘N-(2-Chloro-6-methylphenyl)-
2-[(6-ethyl-4-
pyrimidinyl)amino]-5-
thiazolecarboxamide

"N-(2-Chloro-6-methylphenyl)-
2-[(6-chloro-2-pyrazinyl)amino)-
6-thiazolecarboxamide

407

'2-[(8-Aminophenyl)amino]-N-
(2-chloro-6-methylphenyl)-5-
thiazolecarboxamide

408

"N-(2-Chloro-6-methylphenyl)-
2-[(3-hydroxyphenyl)amino]-5-
thiazolecarboxamide

156 -

3.443
%&7
3.583
3.697
4.107

3.98

3.51
2.943

3.763
2.633

3.337




t hi azol ecar boxam de -154 385 & (~ ~1r

pyri di di nnyl ) ono-am nol -N- (2N-(2-ch- 4.17 | loro-6
et hyl phenyl ) -5- thiazol ecarboxam de 386 py
"2-[(6-Am no-2- nin 2.817

pyridiidinyl)am no]-N-(2-chl oro-6- nethyl phenyl)-5-
t hi azol ecar boxam de 387 X nro 4.023

py'vr|g||d| nyl)am n _am no]l-N-(2-chl oro- 6-
net408 phen - Lhiazgl ecar W e1BesmEBBenyl)amino]-N- |4.12
"N (2-hl Oﬂﬂ@ nyl ) 24c}ﬁ<§1%-6-methy henyl)-5-
2-| [ 3-{ pheny! met h&x) DYT 18 D6 d AFb S e
ee N am

az e hacam da hL (_Q.- /hr Q- n\/rl

1 3.95

OSSO

5-chl oro- 2- pyri d| nyI)I)am noj -
| azol ecar boxam de 390 (2-Ch-anino] 3.867

j/\ -T—r—~

2-[
5-
2-[
5-

-[(6-ethylyl-2-pyridin pyr lle)il m no
t hi azol ecar boxam de 391 . 083
D Zof ; 4 '

pyrl di nyl ) ami no] - N(Zihh_ghﬁml phenyl ) 5-

5
N
N—<’ | CH;
-8 N
o
HsC
3. [5-I(2,6-dimethylphenyl)amino]carbonyl]-2-thiazolyljcarbamic acid,
1 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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t hi azol ecar boxam de 393 py ' 24(2- Am no-3- 2.343 py
ridinyl)am no]-N-(2-chloro-6 nethyl phenyl) -5-

t hi azol ecar boxanmi de pyri 394 Am no-2- 2.777 ~,~(
pyri di nyl )am no] - N- (2-chl or o- 6- net hyl phenyl) - 5-
tbiagaﬁg&gg@ygy%g&i 95 ' N-(2- Chl oro- 6- net hyl phenyl ) -
2.493 2-(4-pyridinylamno}5 thiazol ecarboxam de 396
2-(3-pyridinridiny lamemn 0)-5- nyl) 2.47 (3
thigéolecarboxanide -155 387

N- ( 2CQmiponnds 4tdttb yi2AThe e prepafed by an analo
2-[(%-3€Loro-3-PYridinyl)aaﬁﬁg] S-Fhiazolegg?%ggg%?%gSthatOf
398 ¥ ro-3pyridin o] 3.443 2-2-[[(2
chloro-3-pyridin yl)l)wnj no 5-thiazol ecarboxam de

399 N-(2-Chl oro-6-nethyl phenyl)- 3.517

2-[ (6-nmet hoay-3- pyridinyl)am nol -5-

t hi azol ecar bozam de 400 N-(2-Chl oro- 6- et hyl phenyl ) -
3.583
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2-[(3,5-(Hret hyl -2- pyrazinyl)am nol -5 arboxam de 401
Mor 06 net hyl phenyl)- 3.697 |am no)-5- arb oxam de

402 | phene 5 - 4.107 1-5 | phnyl h)am am nonol -

TCbl oro2h rboaam de 403 oro 6-nethyl phenyl)- 3.98 2
[ (3,5 di met hyl phenyl )am no] - 5-thiazol ecarboxam de 404
N- (2- Chl or 0- 6- et hyl phenyl )- 3.51 2-[(4, 6-di net hyl -
pyrim di nyl)am no] -5- thiazol ecarboaam de 405

N-( 2- Chloro 6 nethylphenyl) 2. 943 1 W

t Hinax 0

2 IEﬁp Ul Ilyl } T 1TTOT
ecar bozam 8&%06 N- ( EI‘?PB?CENémﬁet hyl phenyl )
3.[763 12 [( 6 chl oro 2- Pyra2| nyl ) am nol 5 'ig'lme

5' | d '-ru T,

' EEP( 3 "hol - NN-62,63imethylphenyl)-2- 3.667

a- chl V| ) - glmethylphenylamino)-5-
thiazolecarboxamide

'N-(2,6-Dimethylphenyl)-2(2- [3.297
pyridinylamino)-5-
thiazolecarboxamide

412

‘N-(2,6-Dimethylphenyl)-2-[(6- |3.587
methyl-2-pyridinyl)amino]-5-
- |thiazolecarboxamide

413

'N-(2,6-Dimethylphenyl)-2-[(4- |3.222
methyl-2-pyridinyl)amino]-5-
thiazolecarboxamide

414

'N-(2,6-Dimethylphenyl)-2- [(4- 3.54
ethyl-2-pyridinyl)amino]-5- '
thiazolecarboxamide

415

‘N-(2,6-Dimethylphenyl)-2- 3.543
[(4,6-diethyl-2-
pyridinyl)amino]-5-
thiazolecarboxamide

416

'2-[(6-Amino-2- 2.807
pyridinyl)amino]-N-(2,6-
dimethylphenyl)-5-
thiazolecarboxamide

417

'N-(2,6-Dimethylphenyl)-2-[(6- |3.847
|ethyl-2-pyridinyl)amine]-5-
thiazolecarboxamide

418

419 'N—(2,6-Dimethylphenyl)—2-[(6— 4.057
propyl-2-pyridinyl)amino]-5-

thiazolecarboxamide

'2-{(2-Amino-3- 2.387
pyridinyDamino)-N-(2,6-
dimethylphenyl)-5-
thiazolecarboxamide

420

'2-[(3-Amino-2- 2.7387
pyridinyl)amino]-N-(2,6-
dimethylphenyl)-5-
thiazolecarboxamide

421
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10

t hi azol ecar boxam de 408 N-(2-Chl oro-6-net hyl phenyl ) -

3. 337

t hi

azol ecar boxam de

QM 2-[(3 hydroxyphenyl)am no] - 5-
-156 409 2-

ryl)

chloro-6 -net ethylp yl phenenyl)-5 qy /

t hi azol ecar boxam de

Exanpl e 410 Preparation of
N-( 2. 6 Di met hyl phenyl ) 2 (phenyl am no) 6

( 4.12 2-chlo

t = “ | \\ C ﬂ ] 1 H3
3. 1 U clal UU '2_[(6. O_z_methyl_4_ 2.71
[§-[[(R 6-6 Dpgrry| ) anpremidindiaminedN-2.670l y| ] c
arlbani § aci d, hy| |dith¢thydphenyl}6- Conpound
470A _was orepared bv an_angthigeciscantiolranhids t hat of
31823 | excefty using 2, 6-di Hmmgqmthé 1plenyl)-2-[[6- 12.727
24Am np- N- (2. B3di et Byl phe m_ﬁorgh‘;mg?gﬁecgr)bo%m fe
Cgnpouphd 410B™wes gjﬁ m&&z:ﬁ et hod ap
t hat of 315D, 15 except us _}Qg 99 un )A. C. Title
g und— et tte cofpottig, 208 ep z%@’n%' a4
ar%gkus thog..as ¥hat of 2'@5@0@5{%@ usi ng 3.46
conpound 41 ¥T3 ne. H’E@%Ifl)alﬁlhﬂ -He28-69ni |n.
Exanplles 411 to 42% 157 |dimethylphenyl)-5-
: thiazolecarboxamide
425 O\ 'N-(2,6-Dimethylphenyl)-2-(3- {2.973
N . pyridazinylamine)-5-
thiazolecarboxamide
426 m“@\ '2-[(3-Aminophenyl)amino]-N- (2.63
(2,6-dimethylphenyl)-5-
thiazolecarboxamide
427 O '2-{(3-Bromophenyljamino]-N- 4.143
' ‘U ’O (2,6-dimethylphenyl)-5-
: thiazolecarboxamide

3.

1,1-dimethylethyl ester

(5-[{(2,4,6-trimethylphenyl)amino] carbonylj-2-thiazolyl]carbamic acid

ti

Compound 428A was prepared by an analogous method as that of 315C,
except using 2 ,4,6-trimethylaniline.
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General Procedure Conpounds 411 to 427 were prepared
by an anal ogous nethod as that of 319B. -158 ES$.
Compound Structure Conpound Nane HPLC 1NO. Ret Tine

411 (ut) henylanun nyl}2- 3.667 (neth
et hyl pl phenyl am no) -5- thiazol ecarboxam de 412

N-(2,6-Di m-5henyl) 2 (2- 3.297 Pyridi nyl am noi no) - 5-
t hi azol ecar boxani de 413 'N
(2, 6- D|msthylphenyl) 2 [(6 3. 587

paungl 42813 rvyas) pmpam@:d Eby a:h aaah:gm himamasée;ha%’é 315D,

TT 2 DLmath he -2-[(4- 3.54
}g ‘ﬁ?‘? -5- thiazol ecarboaam de 416

5N—(2 6- D|methyl phenyl)-2- 3.543 [ (4, 6-di net hyl -
PYr|d| nyl )ami no] -5- thiazol ecarboxanide 417 Wt
[Yan n 2.807 1ino)-N(2,6-

it}
di t henyl ) -5- thi azol ecar boxam de
ﬁe q:}/t!lep wm¥03n£ was prepa.res y an analogous method as that of
819B, except using compound 428B and 2-aminopyridine. HPLC Ret
Time 3.66min.

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
(min)
429 WQ 2-[(6-Methyl-2-pyridinyl)amino]- |3.903
"‘Dﬁbv N-(2,4,6-trimethylphenyl)-5-
: thiazolecarboxamide

430 2-[(5-Methyl-2-pyridinyl)amino]- (3.8
N-(2,4,6-trimethylphenyl)-5-
thiazolecarboxamide

431 '2-[(4-Methyl-2-pyridinyl)amino]- |3.603
N~(2,4,6-trimethylphenyl)-5-
thiazolecarboxamide
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418
et hyl -
~~ (2, 6- pyHdi nl pheW) -

opyI

L n

"N (2, 6-D net hyl phenyl')-2-[(6- 3.847
2-pyridinyl)am no] -5- thiazol ecarboxam de 419 wJ
2-[(6- 4.057 pr

2- PYri d| nyI ) am no] - 5- thi azol ecarboxan de 420

L

422

3.56

1zol e
(

i hyl

mi

car box® -'a

: ﬂ-[(5-Bromo-2~ idinyl)amino]-

%’@aﬁg’éﬂﬁ h%hﬁ'})-' 5116

4,263

i 4% e

i dazi

I nln—.i

zol e

Moo am de 424 ' 2- [z-ﬁsanmmzspyﬁdﬁ:@namno]-
- AR, 6- N—@&@ﬁﬁﬂx@ﬁﬂ h@ny])—5-

“ ;ll :‘ kﬂ%lzﬂr‘eeg-tﬂ)(ﬂm 973

4.203

v

'2-[(6-Methoxy-3-
pyridinyl)amino]-N-(2,4,6-

{trimethylphenyl)-5-

thiazolecarboxamide

3.8

436

'2-[(4-Ethyl-2-pyridinyl)amino]-
N-(2,4,6-trimethylphenyl)-5-
thiazolecarboxamide

3.86

437

'2-[(6-Ethyl-2-pyridinyl)amino]-
N-(2,4,6-trimethylphenyl)-5-
thiazolecarboxamide

4.127

438

‘2-[(6-Chloro-3-pyridinyl)amino)-
N-(2,4,6-trimethylphenyl)-5-
thiazolecarboxamide

4.017

439

'2-[(2,6-Dimethyl4-
pyrimidinyl)amino]-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

2.943

440

'2-[(4-Methyl-2-
pyrimidinyl)amino]-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

3.723

441

'2-(2-Pyrazinylamino)-N~(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

3.65

'2-{(6-Chloro-2-pyrazinyl)amino}-
N-(2,4,6-trimethylphenyl)-5-
thiazolecarboxamide

4.05

'2-[(3,5-Dimethyl-2-
pyrazinyl)amino]-N-(2,4,6-
trimethylphenyl)-5-
thiazolecarboxamide

3.877
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426 2 mamno]-N- 2.63 ~

2, 6-di di net hyl phenyt hyl phenyl ) -5- thi azol ecar boxam de
427 ' 2-[ (3-Bronophenyl )am no] -N- 4. 143

(2, 6-di net hyl phenyl ) 5- thiazol ecar boxam' de Example
428 Preparation of '2-(2- PyrIdIEyA]ﬁ (24
6-trinethyl phenyl) 5 5 thiazol de N N <~

CH3 S N Oriparabiob}ff -Ghloro-6-
[5-[[(2, 4, 6;trinethylpheny oro-Smethylphen L 6-112-(4-

| | car baderphelinyDethyllanting]-degyiritnédi la&ﬁha-s@ﬁlm-l&grb i
428A was prepared by an anal ogous net hod as t oxamide
315C, except using 2,4,6-trinmethylaniline. -160 B.

2- Ami no- N- (2. 6-di net h{:’?enyl ) - 5-t hi azol ecar boxam de

Compound 428B was prépared by an anal ogous nmet hod as

that of 315D, except i ng corrpo 8A 5 C T|t| e
Compound The title conp und was d

anal ogous net hod as t hat , e ce

conmpound 428B and 2-am nop n . HPLC et

3.§6m’ n. 10 1 Exanples 429 t

A

N
N— ] cl
e
10 To a suspension of NaH (148mg, 6.17mmol) in THF (20mL) was added a
solution of compound 815D (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
15  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
20  To compound 444A (30mg) was added N «(2-aminoethyl)-morpholine
(300uL) 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
2.357min.
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15 Ceneral Procedure Conpounds 429 to 443 were
prepared by an anal ogous nethod as that of 319B. 20
E% Conmpound Structure Conpound Nane HPLC NO Ret
Time (mn) 429 '2-[(6-Methyl -2-pyridinyl)am no]-
3.903 N-(2,4,6-tri mthywm

t hi azol ecar boxam de 430

"2-[ (5-Met hyl - 2-pyridinyl)anino]- 3.8
N-(2,4,6-trimethyl phenyl)-5- thiazol ecarboxam de 431

' 2- - Ne -2-pyridinyl)amno]- 3.603 N (2,4,6
tri rr[de‘tél%%//r%gn?fg?aéret hi azol ecar boxam de -161
N-(2,4,6tri rime thyl phenyl)-5- 432

TN-(2, 4, 6-trinethyl phenyl)-5- i 3.56

$ hi &oohpaeidoiedtsa6]

"2-[.(5-Bronop-2-pyridi ﬂiﬁ%ggﬁ&%ﬁqﬁl?%fnﬂogem method as that of
N- ( 444Beby suhsfitntinghthe/dppiroprisita asisear boxanude 434
"2-[(5-Chl oro-2-pyridinyl)amnol- 4.203
N-(2,4,6-trimethyl phenyl)-5- thiazol ecarboxam de 435

P | R oS S e T ARG e e e s e
NO. Ret Time
{min)
445 ; 'N-(2-Chloro-6-methylphenyl)-2- [2.253
I [[2-methyl-6-[{3-(4-
morpholinyl)propyljamino]-4-
pyrimidinyl]amino]-5-
thiazolecarboxamide
446 f\}_d% ‘N-(2-Chloro-6-methylphenyl)-2-{[2-/2.403
methyl-6-{methyl[3-(methyl-
" amino)propyl] amino]-4-pyrimi-
dinyl]amino]-5-thiazole-
carboxamide
447 'N-(2-Chloro-6-methylphenyl)-2- [2.71
[[2-methyl-6-[[2-(tetrahydro-2-0xo-
1H-imidazol-1-yl)ethyl}-amino]-4-
pyri-midinyljamino]-5-thiazole-
carboxamide

448 . ) ‘N-(2-Chloro-6-methylphenyl)-2- [2.303
[[2-methyl-6-[(2-1H-imidazol-4-
vlethyl)amino]-4-

pyrimidinyllamino]-5-

thiazolecarboxamide .

449 'N-(2-Chloro-6-methylphenyl)-2- 3.387
[[2-methyl-6-(4-morpholinyl)-4-
pyrimidinyl]lamino}-5-
thiazolecarboxamide

450 ™ |'N-(2-Chloro-6-methylphenyl)-2- [2.703
[[6-[[{(2R)-1-ethyl-2-
He pyrrolidinyllmethyl]amino]-2-

methyl-4-pyrimidinyl]amino]-5-
thiazolecarboxamide
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tri met hyl phenyl)-5- thiazol ecarboxam de 436
"2-[(4-Ethyl-2-pyridinyl)amno]- 3.86
N-(2,4,6-trimethyl phenyl)-5- thiazol ecarboxam de 47
"2- [(6 Ethyl-2-pyridinyl)amno]- 4.127

-(2,4,6-trimethyl phenyl)-5- thiazol ecarboxam de 438
2- [(6 Chl oro-3-pyridinyl)amno]- 4.017 I~lv

N- ( Gatr |4§U1\LI nhpn\/l L-5-_thiazol ecarboxam de 439
S 4152 ¢ -, % 8%3'N-(2-Chloro-6-methylphenyl)-2- |2.717
pyr| mi dijR i) NI dt6-H(28p1Lieyhylhenyl ) - 5-

t hi pzol ¢ AQi 0 pbfﬂﬂi&ﬁil}‘xheﬂ:ylfaﬁ%%]-z-
oyrf i di[nyl )ar o] - N- (2, 4. %Yth[vl—&%y%ﬂﬂﬁw 1-5-

t hi pzol ¢car boxam gle 441 | azoleg;ar,b,oxamde

' 2-4BaP) N2 t
trijmet hy QY TYAB A hi azdl e é@ﬁ% bonyl)-1-(2.81
"2-(6-¢ L 2 pyg2%#nyl ) 9 3

N-([2, 4, 6-tri met hyl phenyl ) - sxrﬂ#ﬂwéla@@mob&%ﬂdemm

' 2-[ (3, b- Di met hyl - 2- 3. 8776-methalphepyladi no] - N- (2, 4, 6-
trijpethyl pheny] ) - 5- t hi azqthiezelecarbnkamidel 62

453 'N-(E-Chloro-6—methy1phenyl)-2- 2.677
[{6-[(2-hydroxyethyl)amino]-2-
methyl-4-pyrimidinyllamino]-5-
thiazolecarboxamide

'N-(2-Chloro-6-methylphenyl)-2- {3.05
[[6-[4-(hydroxymethyl)-1-
piperidinyl]-2-methyl-4-
pyrimidinyl]amino]-5-
thiazolecarboxamide

‘N-(2-Chloro-6-methylphenyl)-2- [2.717
[[6-[4-(2-hydroxyethyl)-1-
piperazinyl]-2-methyl-4-
pyrimidinyllamina]-5-
thiazolecarboxamide

'1-[6-[[5-1[(2-Chloro-6- 2.863
methylphenyl)amino]carbonyl]-
2-thiazolyllamino]-2-methyl-4-
pyrimidinyl]-4-
piperidinecarboxamide

'"N-(2-Chloro-6-methylphenyl)-2- {2.823
[[2-methyl-6-[(38)-3-methyl-1-
piperazinyl]-4-
pyrimidinyllamino]-5-
thiazolecarboxamide

458 '2-[[6-[3-(Acetylamino)-1~ 2.78
pyrrolidinyl]-2-methyl-4-
pyrimidinyl]amino]-N-(2-chloro-

6-methylphenyl)-5-
thiazolecarboxamide

459 "‘N-(2-Chloro-6-methylphenyl)-2- |2.383
[[6-([2-(1-methyl-2-
pyrrolidinyl)ethyljamino}-2-

methyl-4-pyrimidinyllamino]-5-
thiazolecarboxamide
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Exanpl e 444 Preparation of
N- (2- Chl or 0- 6- et hyl phenyl )-2-[ (2 nmethyl -6-[[ 2- (4-
nor phol i nyl ) et hyl ] am no] - 4- pyri m di nyl ] am no] 5-thi azo

| ecarboxamide o N N_ (/ 1 CI \'S Nb NN o | 5 CH3
H3C Cl , f ‘%FE

susr%ﬁ%i ] LA3RD, 6, "%ﬂgg E’ g@g D'\%é 3.027
added a ) L odpbukid-2¢ 15 mml)

in THE (LOnl) and i Byragnylm oduti o

of 4, 6-dj chl or o- 2- net hyl pyr|psridiidiny llam
4.12mmol) in THE (10nl) an tlsltamlbeairbbtxaﬁﬁdeverm ght

The l48mcfidn wag_pguenghed W-tilcnﬂsfd-s-:@éﬂh(jdﬂméh - 12.78

sol yent frehmyeek ik .

NaHCO3 re om‘ .Pi!- re zo_ A JS]rac§ W|th
CH2¢€l a. | The or danic | ayer i% and
thelcrude material purifiedPYBHd tograph

to Give l444A (494mg) B Ti hléqu@wbgm@em conpou
444A (30ng) was added N-(2-am noet hyl)-norpholine
(300L) and the m xture was heated at 80C for 2h. Water
was added to the reaction and the product was
collected by filtration. HPLC Ret. Tinme 2.357mn.

-163 Exanples 445 to 461 CepghalpiPygsedure

Pre aration of ‘N-(2-Chloro-6-methylphenyl)-2-1[6-[[2-(4-

5 morpholinylethyllaminol-4-pyrimidinvl]amino]-5-thiazolecarboxamide

<

N
cl
\_\ — N /Skrﬂ
N \NJN o
HzC

- <

d

o>

w; (o}
10 . H3C

N
N—</ l}/ cl
— [ N
Cl \ N
N

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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5 Compounds 445 to 461 were prepared by an anal ogous
nmet hod as that of 4445 by substituting the
appropriate am ne. EX. Conpound Structure Conpound

Name HP LC NO Ret Time (mn) 445 N-(2

h- 6- tiflhanyipoudd wad
- mhsl o rﬂ _o[ ke §§%rigﬁglbrvnm? %?Jgggpf method as that of
- 4- pﬁ%, mypq mg@pn@omﬂum hspldt@xﬂ'mfbﬂ@o%@ 444A HPLC

N- ( 2- henyl )-2-[[2- 12.493: 2.493
met hy ™= hﬁé‘ h%%g thyl a, an

i no) propyl | am no] - 4- py~i - dinyllam no]-5-thi azol e-
car boxam de 447 N-(2-Chl oro-6-net hyl phenyl)-2- 2.71

[[8-met hyl - 6-[[2-(tetrahydELardpReat6s to 472
1H i m dazol -1-yl )ethyl | -am nof-4- pyri-m di nyl ]
am no] - 5- t hi azol e- car boxani de 448

N- (2- Chl or o- 6- et hyl phenyl ') -2- 2. 303

[[2- rrggq%l m dazol -4- vyl et hyl)am no] - 4-

pyri m di nrfi(liam nol-5-" t hi azol ecar boxam de 449

N-(2- Chl oro- 6- et hyl phenyl ) -2- 3.337 [[2

nmet hyl - 6- (4- nmor phol i nyl ) -4- Pyri m di nyl]am no] - 5-

t hi azGbmpauhdx #68cte 420wt Prepatad By S B LARC I 68 as that of

210703444]3 by substituting the appropriate amine. “HPLC Ret Time B” i 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

I]?é. Compound Structure Compound Name HPLC
. . Ret Time
(min)

463 - 'N-(2-Chloro-6-methylphenyl)- |2.527
2-[{6-[[2-(dimethyl-amino)-
. ethyllamino]-4-pyrimidinyl]-

amino]-5-thiazolecarboxamide

464 N—(Z—Chlorn—G-methylphenyl)- 2.797
2-[[6-[[2-(tetrahydro-2-oxo-1H-
imidazol-1-yl)ethyllamino]-4-

pyrimidinyl]amino}-5-
thiazolecarboxamide

465 N-(2-Chloro-6-methylphenyl)- [1.137 B
2-[[6-Imethyl[2-(methylamino)-
ethyllamino]-4-pyrimidinyl]-

amino]-5-thiazolecarbogamide

466 ‘N-(2-Chloro-6-methylphenyl)- [1.113 B
P 2-{[6-[[2-(1-methyl-2-
pyrrolidinyl)ethyllamino]-4-

pyrimidinyllamino}-5-
thiazolecarboxamide
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[[6-[[[(2R)-1-ethyl-2- -164 451

'-(2-Chl or o- 6- net hyl phenyl )-2- 2.717
[[6-[[[(2S)-1-ethyl-2- pyrrolidinyl]nmethyl]am noj]-2-

nmet hyl - 4- pyri m di nyl ] am no] - 5- thi azol ecarboxan de 452
"2-[[6-[(2S)-2- (Aninocarbonyl)-l- 2.81

pyrrolldlnyl] 2- et hyl -

py*TW‘Ai Ay H-arsaed J = "h' r-o—6-—wethylphenyl ) - 5-

th o carbbxa 53 "N-(2-Chloro-6-methylphenyl)- |1.150 B

' (2- | or o- 6- net h)g heny! ){24[6-H2¢1pyrrolidinyl)-
[[B-[ (]2- hydr oxyet hyl no] -|ethydlamyinol-4pysmimi dingl} J
aninolj-5- thi azol ecar boxam damihd]-5-thiazolecarboxamide

8-/Chl or thyl phenyl 3N(2- m&o-ﬁ—methylphen l}— 1.237 B
[ [}6- [ 4- (hydEoxy! 1)-1.. IpIRefideihel giﬁl-
rimfdi nyl] am noj = thi

(2-ghl or o- 6- et hy %@r anl—%n

P d

N- i

[[}6- [4-(2- hydr oxyethyl)-1-" | |-5-thiaselesy) - a-
’

MY

1 nrn nlr\] t hl 2L ] 456

174 ["[E’"[[ ] ”;.%6 > dBh(-Chloro-6-methylphenyl). |1.160 B
m

bony! J2-[{8-K4piperidipy)- ani no]
yl ] - 4 inethyd)arairw]-depyariingle
dinyl]amino]-5-thiazole-
carboxamide

470 '2-[[6-[[2-(Acetylamino)- 2.457 B
ethyllamino]-4-pyrimi-
| dinyllamino]-N-(2-chloro-6-

methylphenyl)-5-thiazole-
carboxamide

471 'N-(2-Chloro-6-methylphenyl)- [2.897
. 2-{[6-[[2-(1H-1,2,3-triazol-1-
ylethyllamino]-4-

pyrimidinyl]amino]-5-
thiazolecarboxamide
472 Y 'N-(2-Chloro-6-methylphenyl)- [3.437
™\~ 2-[[6-(4-morpholinyl)-4-
\ pyrimidinyl]amino]-5-
thiazolecarboxamide

t hyliphenyl ) a
- 4- metlthyl - 4- Pyri

Example 473
Preparation of N~(2-Chloro-6-methylphenyi)-2-[[6-[[2-(4-

morpholinvlethyl inol-2-pyridinyllamino]-5-thiazolecarboxamide

ey .
viepe
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457 ' N-(2- Chl or o- 6- et hyl phenyl )-2- 2.823

[[2-methyl -6-[(3S)-3-nethyl-I|- piperazinylJ-4-

pyrim di nyl ]am noJ-5- thiazol ecar boxam de 458
"2-[[6-[3-(Acetylanm no)-1- 2.78

pyrrol Adi nyl J- 2- et hyl -4- |

pyri m di nyl Jam no] - N- (2-chl oro- 6-net hyl phenyl ) -5-

t hi azol ecar boxam de 459 N- (2- Chl oro- 6Nret hyl phenyl ) - 2-
2.383 [[6-[[2-(1-nethyl-2- P
pyrrolidinyl)ethyl Jam no] - 2-

met hyl - 4-pyri m di nyl]am no] -5- thia

[[2-met hyl -6-[[ (5-met hyl - 2gepoxr agi nyl ) met hyl ] anmi no] - 4-
pyrim dinyl] amno] -5- thi-gég arposam de 461

N- (2- Chl or o- 6- net hyl phenyl ) -2- 2. -

[[2-methyl -6-[[2-(1H1,2,3- triaz® -1 t hyl ]

am no] - 4- pyrimdinyl]amn no]-5- thHa&ol ecar boxam de

I A G 0 i 0m
’ , 18. ollowed 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 séturated NaCl solution. The
EtOAc layer was concentrated in vacuo and the residue purified by

column chromatography to give 473A (35g).

15 B
N\
0
' N ¢l
N
N=— %S]W,N
"N/ - o
H3zC

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 (0.76g
20  4.4rmmol). The reaction was heated to reflux for 2h then cooled to RT and
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\WSN NNNH3CI / AN ST N C-NUI10 H3C
Conmpound 462A was prepared by an anal ogous net hod as
that of 444A, except using 4, 6-dichloropyrimdine. 15
B. Title Conpound -166 The title conpound was prepared

by afuenithkdgeith acetibadidaSThé sblveht wit4BmREAGA AL
compound 462A in place of conpound 444A¥Il HP%C Vggtﬁb'menwater

Ti meend Bemnewas afdadanssstigedtad RI.2 Thesotidgirecipitate was
Procegur.e unds 463 to .47 re prepared by an ‘
o SSHEATE P fen pAdw Brtied i el And B0 o Eivect 73R
the (gp@pypriate amne. "HPLC Ret Time B is the HPLC
retention time under the foll ow ng conditions: YMC S5
BDS 4.6 x 33 mm Turbo Columm, 2 min gradient starting
from 100% sol vent A (10% MeOH, 90% HSO, 0. 1% TFA) to
100% sol vent B (90% MeOH, 10% H2O, 0.1% TFA) with

]mn at 100% solvent B, flowrage 4 nmbl/mn, | =220

nM 15 EX. Conpound Struct unp_@o ound Kame HPLC NO.
Ret Time (mn) 463 N (2-ghloroge myl phenyl)- 2.527

2-[[6-[[2-(di net hy! - aggog) - I

HsC

10 To compound 473B (0.48g) dissolved in TFA (5mL) was added anisole
(2mL) followed by triflic acid (ImL). The reaction was stirred at RT for 3h
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

15 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

20  444B, except using compound 473C in place of compound 444A. HPLC
Ret. Time 2.80min. |

Examples 474 to 480

25 General Procedure
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et hyl I am nol - 4- pyri m di nyl | -

am no] - 5-t hi azol ecar boxam de 464

N- ( 2- Chl or o- 6- et hyl phenyl ) - 2.797
2-[[6-[[2-(tetrahydro-2-ox0-1H i m dazol -

yl) et mdlnllam
thi az (r)]':l25 gcg’g‘gﬂ%%% t@ﬁ? ag Ha'“i& ggﬁngmalogous method as that of
2- [ [ G 473D w9t sublstitdein *Meb f&fﬁ&é‘%]d})ﬁ@" n o) ethyl]
am no] 4-pyrimdinyl Ii& am %g] I'azol ecar boxam de
466 ' N-(2- ChI or o- 6- rret hyl phenyl).. 1.113 B
2- [ [ 6pRF 2 ETreth "”0'H'mll\mhvllamno1-4-
pYF i rrl%%n_qg %?H%them az{Sfosengumd Namele - 167 467 JHPLC
I'N- (2FChl or o- 6- net hyl phenyl ) 1.150 B Ret Time
2-116 |r4§(1 pyrrolidinyl)- ethyl]amno]-4 (min)
pyri nAddn)| k_am no t hi 2| N4@Cllo¥eBlfletiABhenyl)- |2.867
N- ( 2-{Chl o} &wet X 3. 23[T6ﬁ3 4-morphglinyl)-
2-[[ [ (fi- et hyhyF2- py#e HISJHR?@IIJ
am ng] -4-pyrim dinyl] amnc - ‘6 {?‘616% de¢
469 N Foro6Tehytphet) oxan.n e
2-11 e-fﬂ-*ﬁ' i di hy W&%% 6 ¢ﬁhmlpheny1)- 3.067
di nyl{] amino] - 5-t4i 2zol &- IchrlBdiéimekhyl{3-(methyl-
ammo)propy]]ammo] 2.
pyridinyllamino)-5-thiazole-
carboxamide
476 o 'N-(2-Chloro-6—methy1pheny1)— 2.827
2-[[6-[(38)-3-methyl-1-
piperazinyl]-2-pyridiny]}-
amino]-5-thiazolecarboxamide
477 'N-(2-Chloro-6-methylphenyl)- |2.83
2-[{6-I(3-1H-tmidazol-1-
_ ylpropyl)amino]-Z-pyridinyl]-
aminol-5-thiazolecarboxamide |
478 o 7 'N-(Z-Chloro-G-methylphenyl)— 3.077
b 2-[[6-[(2-hydroxyethyl)amino]-
2-pyridinyl]amino]-5-
thiazolecarboxamide
479 N-(2-Chloro-6-methylphenyl)- [2.903
' 2-[[6-[(2-1H-imidazol-1-
ylethyl)amino]-2-pyridinyl)-
amino]-5-thiazolecarboxamide
480 & o ('N-(2-Chloro-6-methylphenyl)- [3.727
AR O ® O 2-[[6(4-morpholinyl)-2-
; pyridinylJamino]-5-
thiazolecarboxamide
5 Example 481

Preparation of 'N-( 2—Chloro-6~methxlphenzl -2-[[6-[12-(4-
morpholinylethyl] amino}-2-pyrazinyllaming |-5-thiazolecarboxamide
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470 '2-[[6-j[2-(Acetylam no)- 2.45 BB din ylamno]-2
di nyllam no] -N -(2 chl oro-6-

nmet hyl phenyl ) - 5-t hi azol e- carboaani de 471
N- ( 2- Chl or o- 6- net hyl phenyl ) - 2. 897
2-1[6-[[2-(I1H1,2,3-priazol-1- wQ 472

N- (2- Chl or 0- 6- et hy¥phenyl ) - 3. 437

2-[16- (4- nor phol i nyl - yr|m m Nnoj - g
t hi azol ecar boxam de Ex 3 mg;rl,@n 1!
N- (2- Chl or o- 6- et hyl pheny 6-[[2-

nor phol i nyl ) et hyl ] am no] ‘@I nyl ] am nol
carbosamide 5 0 CN NN 1 C" N S NH)
N3C -168 AA. N Br- C S N H3C

hi azol e
M/

A
\0
<5

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

Sviens

15  Compound 406 was prepared by an analogous method as that of 473C
except using compound 481A in place of compound 473B.

C. Title Compound
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To a suspension of NaH (2.83g,118mmol ) in DVF (350nl)

cooled to 0OC was added conpound 319A (31g, 93.5mmuvl).

The m xture was stirred for 5 45mn at OC then Bu, NI

(6.9g, 18.7mmol) was added foll owed by addition of

4- met Py +RRNGRh Sdia 4 I The react.j on

was al | O\A/glgpeto %rm?%sﬁ%&%?géb&wmué%? ogias that of

at RT 4448 rexeepi asingedntpREENEGH 115 i t

acid then theaggl vent renoved in vg%?bf% ﬁgﬁraey ueHPLCREt'

was a wel¥mimnd neutralized with saturated aqueous

NaHCO3. The 10 mi xture was extracted 3 tinmes wth

Et OAc and the conbined organic |ayers washed with

wager then washed with saturated NaC solution. The

Et OAc | ayer was concentrated in vacuo and the residue

purified by colum chromatography to give 473A (350).

1I5B0 NN G SN Br p HC To conmpound 473A

(0.5g, 1.1mmmol) dissolved in THY (50nL) was slowy

added NaH (0. 13g, 5.5mmol )wfol Ivae

2- br ono- 6- am nopyri di ne (G . : The

reacti on was heated to reflux for 2h then cooled to RT

and -169 quenched with acetic acid. The solvent was -

rslteq'rovg% [ nax2 cuo then water and hexane was added and
rr EnSraRYroped s i d precipitate was col | ected by

filtration and washed with water and Et20 to gi ve 473B

(0.489g) 5 CN pl/ A N SN

Compounds 482 to 486 were prepared by an analogous method as that of
481C by substituting the appropriate amine.

15
EX. |Compound Structure Compound Name HPLC
NO. Ret Time
(min}

482 'N-(2-Chloro-6-methylphenyl)-(2.783
2-[{6-[[3-(4-morpholinyl)-
propyllamino]-2-pyrazinyl)-

amino]-5-thiazolecarboxamide

483 v 'N-(2-Chloro-6-methylphenyl)-|3.57
—\ i 2-[[6-(4-morpholinyl)-2-
pyrazinyl]amino]-5-thiazole-

carboxamide

484 ot ‘N-(2-Chloro-6-methylphenyl)-[2.743
2-[[6-[(38)-3-methyl-1-
piperazinyl]-2-pyrazinyl]- :

Jamino]-5-thiazolecarbogamide
485 (] ? | N-(2-Chloro-6-methylphenyl)-{3.327
mE Q ) G 2*[[6-("-3-hydroxy-1-

! pyrrolidinyl)-2-pyrazinyl)-
amino]-5-thiazolecarboxamide
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Br O NgC 10 To conpound 473B (0.48g) dissolved in TFA
(5m.) was added anisole (2nL) followed by triflic
acid (1nmL). The reaction was stirred at RT for 3h

then was slowy added to a rapi dIy stlrred mxture of

I ce, i 7 The
vvas%?élirred col 4 Wh } é\ﬁ'%% 5“ %}é’r

was | col lje y | e

fol fowed E ' mwllymmd%c (0. 344 ).
HPLC Refl . Tine 3. 85min. D jthazdlecatbopomide The tit] e
conpound was prepared by an anal ogous nethod as that
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 e Exapmpledt®ounds 474 to 480
wer e prared hy a I Qqous mst hod as th%t of 473D

ED

Structure
mn) 'N(°Z- G- Bt I BOT 2
é4- nmor phol i nyl ) - propyl]am nol - 2- pyrl d| nyI ]-
arri noj] - 5-t hi azol ecar boxam de 475
- (2- Chl or o- 6- net hyl phenyl ) - I

2-[16-[ met hyl [;3- (met hyl - ani b 1] anifho] - 2
pyridinyll am no]-5-thiazgl™- calsbo 6
" N- (2- Cbl or o- 6- net hyl phen \)ﬁ:NZ 827 o

N HaC
A,
\O
N
N—7 i CI
= S N
\ P:I’N (o]
o H;C

10

15

Compound 487A was prepared by an analogous method as that of 4738B,
except using compound 3-chloro-5-aminopyridazine in place of compound

2-bromo-6-aminopyridine.

B
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2-[[6-[(3S)-3-nethyl -1- piperazinyl]-2-pyr'idinyll-
am no] - 5-t hi azol ecar boxam de 477

-(2-Chl oro- 6- et hyl phenyl )- 2.83
2-[[6-[(3-1H i m dazol -1- yl propyl)am nol - 2-pyridinyl| -
arri nol - 5-t hi azol ecar boxam de 478y

" N- (2- Chl or o- 6- net hyl phenyl ) - NS-(O?

2-[[6-1(2-hydroxyet hyl ) am Jﬁﬁn am nol - 5-
t hi azol ecar boxam de 479 : ChI or g 6 | phenyl ) -
2.903 2-[[6-[(2-1Hi nm daehy | - °
yl et hyl ) ami no] - 2- pyri di ng | - H;C

am no] - 5-t hi azol ecar boxam de 480 r

"N- (2- Chl or 0- 6- net hyl phenyl )- 3.727

2-[[6-(4-norpholinyl)-2- \ pyridinyl]amno]-5
t hi azol ecarboxam de 5 Exarrpl e 481 Prepar ation of

' N- ( 2Cahipouad6L8TR Makie
ng phol i nyl ) et hyl ] am no] 2 pyr azl %ﬁ[a][l Iﬁmtglotdhsfsaiibdafté’f4'.":‘30:
cat boSEaePt gsingicomppurd A8KANA pladd of compoud £731 N O |

H3C A

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. HPLGC Ret.
Time 2.493min.

15 Example 488

Preparation of N-(2-Chloro-6-methyiph D-2-{[6~(1H-imidazol-1-v})-3-

inyllaminol-5-thiazolecarboxamide

/N Ci

N

s3epe
\ ﬁ’u 0

N HsC

NS

20  Compound 488 was prepared by an analogous method as that of 487 C,

except using imidazole in place of 3-hydroxypyrrolidine. HPLC Ret. Time
2.61min.

-175-




N ry~/ I G N= S N H3C Conpound 481A was prepared
by an anal ogous nethod as that of 473B, except using
compound 2-chl or o- 6-am nopyrazine in place of conmpound
2- Dbrono-6-am nopyridine. 10 B. (alternate synthesis
for compound 406) N N~~ I @Qﬁ ofb Cl N H3C 15
Corrpoupl:(.j 406 vas prepared by an ana ogous met hod as

t hat ofPrépaf: G- DRETHTY W) £ .

conmpound was pre el Aei ecartbiomaie
of 444B, except using corrpound 406 in pI ace of
compound 444k HPLC Ret. Tine 2.69m n. 5 Exanpl es 482
to 486 10 General Procedure Compounds 482 to 486 were

prepared by an anal ogoud rret eﬂ that 481C by
substituting the appr oprl ans Conpound
Struct ure Conpound Name PL (mn) 482

N- (2- Chl or 0- 6- met hyl pheNsd - 2 78%
5 [[6-[[3-(4-norpholinyl)-

A,

4 [
W 0

10 Compound 489A was prepared by an analogous method as that of 473B,
except using compound 2-chlore-3-aminopyrazine in place of compound 2-

bromo-6-aminopyridine.

B
N
o N ]}r cl
>:< S N
A o ﬁ

' 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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propyl] am no]-2-pyrazinyl] -

am no] - S-t hi azol ecar boxam de 483 N -v 'N

(2- Chl or o- 6- et hyl phenyl ) - 3.57

2-[[6-(4-norphol i nyI )-2- pyrazinyl]amno]-5-thiazol e-

car boxamtie ddRidoe (2-Cnhl oro- 6- net hyl phenyl ) - 2. 743
2[[611{1%3&2]3 thyl-1- piperazinyll-2-pyrazinyl]-

am no & eamipeand ar«d

Tl - (2- or o- 6- net hyl pheny 5%27 analogous method as that of

2-[[ 6 faseptysing E@mP@'lﬂil%l A89B)inplpye af tontpbund 444A, and using

o 1ok g 5 PNy 510685 morpholine. HPLC Ret. Time

2- [ 628llhinm dazol -1-yl)-2 r pyrazinyl)am no)-5-

t hi azol ecar boxam de Exanpl e 487 Preparation of

N- ( 2- Chl or 0- 6- et hyl phenyl ) -2-[[ 6- ( 3- hydr oxy- 1-
pyrrolidinyl)-3-pyridazinyl]am no]-5-thiazol ecar boxam
de 5 N1 A s N |\ ((~~-NHC HJ A 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 HPL.C

NO. Ret
Time
(min)

490 ‘N-(2-Chloro-6-methylphenyl)- |2.82
2-[[3-(3-hydroxy-1-
pyrrolidinyl)-2- ' .

pyrazinyllamino]-5-
thiazolecarboxamide

Example 495
20 Preparation of N-(2-Chlore-6-methvlphen: 1)-2-(cyclohexylamingo)-5-

thiazolecarboxamide
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N1 O ONSN6 OH3C d | / 10 Conpound 487A
was prepared by an anal ogous nethod as that of 473B,
except using compound 3-chl oro-5-am nopyri dazine in
pl ace of conpound 2-brono-6-am nopyridine. 15 B -174
N(N- CO NSNG6 P OC I—BﬁCon'pound 487B was -

prepared by an anal ogous mem gs t hat ¢bf 473C,

except using conpound 4 in B npound 4738
C. Title Conmpound The t conpo repared by
an anal ogous net hod as t of 18 4 xcept using

conpound 487B in place of conpound 35,4A and 3-

hydr oxypyrrolidine in place of
N-(2 am noet hél ) -nor pholine. HPLC Ret. Tinme 2.493m n.

15 Wrwe@airedl bgfan analogous method as that of 444B,
ZChIoro net h henyl )-2-[[6-(1H i m dazol -1-yl) -
6??‘?%‘5% |°?mi>ﬁ¥lﬁa 316’3 Ht Rlace of sormounil dd4i, amtd(usmg

53' cyclohetY 1B  in ﬁléée of N-(2-aminoethyl)-morpholine. HPLC Ret.
Time 8.547min.

10

15

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 HIPLC
NO. Ret
Time
(min)
496 ‘ 'N-(2-Chloro-6-methylphenyl)- [2.357
HC I O 2-(methylamino)-5-
G thiazolecarboxamide
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20 Conpound 488 was prepared by an anal ogous net hod as
that of 487C, except using imdazole in place of
3- hydroxypyrrolidine. HPLC Ret. Tine 2.61mn. -175

Exanpl e 489 Preparation of

N- ( 2- Chl or o- 6- net hyl phenyl ) - ZMyll\lam_ rl\llﬁl? _ 3/ g

pyrazi nyl]-am no]-5-thiazol ec
S NNJINO 5H3cA N CON < Ca SIiitiitiir~~fN

anal ogous net ho S 2738, — Eexcept—usth
conpound 2-chl oro g h ole5 -t i apbRe Srift nd
B/NC CI~N, ~/ N |

2- brono-6-am nopyridi ne.
/ 15 H3C Conpound 489B was prepared by an anal ogous
met hod as that of 473C, except usi’pg conmpound 489A in

pl ace of conpound 473B. 20 CH,

HeG0™ ”_qsl\lrn: i
N =N
5 o OCI

i0 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

15  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

20  extracts were dried over anhydrous Na,SO, and concentrated in vacuo to
give 8.13 g of compound 501A as a yellow solid.

Hacowc'

25 N\,;.N
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-176 C. Title Conpound The title conpound was prepared
by an anal ogous nethod as that of 444B, except using
compound 489B in place of conmpound 444A, and using

met hyl ami ne in place of N-(2-am noethyl)-norpholine.

Genor o HEsuEeP T aolA (S8 atr 2pd et ¢40 mL) was
by ahemiedltogeflaxifet BAChas (D&ifﬂenﬁaﬁd&?i:f"@g&obé(%% the residue was

substituting the appropriate am ne. EX Conpou
St r uReued lgghﬁé’a#é’% eI, CINCThReH whisneljuétedrth 6198 7 using

i e e S LR
S0 SoniiasastackRER 4: 148 5ve0 NI 8P 8@l Bhtion in vacuo

N- ( 2- Chl or 0- 6- net hvl nhenyl 2 jc c éxylamn

t hi debrwedbydash deomatdgrAphyNCH,CY-BEOAS: Dh) o diliba gel gave
FBC%#T’EO nd 495 s prepared by an anal ogous net hod

as t cgmpgun £3 gpalg yeHeporhd 319A in pl ace

of conpound 444A, and using 5 cycl ohexylam ne in place

of N-(2-am noet hyl)-norpholine. HPLC Ret.

10 C

H3°°/Y|\|/ NH,
N. =N

The mixture of compound 501B (3.2 g, 20 mmoL) and NH,OH (50 mL) was
heated to 85.‘0 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
e Yy )
~F 0
Cl

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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Time 3.547m n. Exanples 496 to 500 10 GCeneral
Procedure Conpounds 496 to 500 were prepared by an
anal ogous nethod as that of 495 by substituting the
appropriate am ne. 15 EX Conpound Structure Conpound
Name gpLC NO Ret 'linme (mn) 496 r

"N-(2-Chl or o- 6-net hyl phenyl ) - 2. 357

2- (me@YikeCompoendt hi azol ecarboxam de - 178 Exanple
501 . Preparation of

"N (2-Chl oro-6- et hyl phenyl ) - 2-[[ 6- (et hoxymet hyl ) - 4-

s e Wi ”°&niv%&%‘?ew§§d?r@3%§$&3§$m SOAD briasncthod
f
{ or g%nhm&gﬁugfﬁ; gl?ogen chl orl %ge%a(grapoe cimgmgﬁzg'{?ii) HPLC

in 70Rate1ﬁionjﬁme M wag. added a 25% sol uti on of

sodi um nmet hoxide (70 nL, 0.3 noL) in 15 MeCH

portionwi se. A white precipitate was forned

i medi ately. The reaction mxture was stirred at room

tenperature for 1.0 hr. Acetﬁ aci.d 528.6 m., 0.5
noL) was added and the reactr 1 e was
concentr at ed
Preparation of 'N-~(2- Chloro-ﬁ-methvlnhenvl)—z [[6-(hydroxymethyl)-4-

10 idinyllaminol-5-thiazolecarboxamide

o

~ 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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In vacuo. Water was added to the residue and the

m xture was supersaturated with NaCJ and extracted
with Et OAc (x5). Conbined 20 extracts were dried over
anhydrous Na., SO4 and concentrated in vacuo to give
8.13 g of conpound 501A as gye lid. B H3CO C
25 NON -179 The m xture Of%ll%%:l%&;O].A (5.3 g, 37.8
nmmolL) and POCI 3 (40 ML) was heated to reflux for 2.0

hrs. fomadfi N2 OhlA6.82nRNH ) 4 ;
pouré%%%@“ofﬁW(j'—'ﬁ%h%.n 4 f5rpholinylmethyl):
adj usted to 6. SMM%WG
m xture was extracted with CH2dA 2 (x3) and 5 conbl ned
extracts were dried over Na2SO4. Concentration in
vacuo followed by flash chromat ogl[‘aphy (CH2Cl 2 Et QAc:
9:1) on silica gel gave _5.33 ofy cpnpound$®01B as a
pale yellow oil. 10C I\qf\lré‘s N _Ehe m xture
of conpound 501B (3 , L) and NHAGH (50 ni)

s heated to 85.Cin a pressure tube &6T870 hrs.
After cooled to room 15 tenperature, the reaction
m xture was concentrated in vacuo and the residue was
trifAurated with ether to give 2.81 g of conpound 501C
as a pale yellowsolid. 20 D0 CH3 H3COS NN NO\
Cl  Conpound 501D was prepared from conpound 501C by a
nmet hod 25 anal ogous to that usedeor t he g{lsepar ation

of conpound 473B. i
R S A

N. 2N 0
Cl

10

To a suspension of compound 502 (44.2 mg, 0.118 mmolL.) in 0.5 mL of dry
CH,CL, was added thionyl chloride (0.086 mL, 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 503 as an yellow

15  golid.

20

25

B Title Compound

The mixture of compound 503A (20 mg), morpholine (0.014 mIL) 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,CL,-MeOH-NH,0H: 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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-180 E Title Conmpound The title conpound was prepared
from conpound 501D by a nethod 5 anal ogous to that
used for the preparation of conmpound 473C. HPLC
Retention tine = 3.25 Exanple 502 Prepardti on of

N- ( 2- Chl or o- 6- et hyl phen nmet hyl ) - 4-
10 pyrimdinyl]am no] - 5- %’E%%% 4565(6 YCPBP.‘%( de N CJ13 NO
f \' N\S N/ NN o\ C To a solutlon of conpound
501 (&e v 0.144 mmol) in dry CH4Cl12 (3.0 15 nl)
cool etfeagr Wdyradded neat M, (0.054 nL, 0.574
mmol). The mxture was stlrred for 1.0 hr at anbient
tenperature. MeOH was added slowy with care at O C

aid t@Qem ntr vacuo.
Wt er Wag6 ggggego?gmg%%m %ﬁ %@Q&]‘%Q‘E& gnglogous to

7 wi tthat 8sed dozf\ﬁidcmpaﬁ@omfafsesp 'I%I(ﬁ
col |l ecte hl% fi Itratl on, rinsed 20 W t#vvatg%et}ﬁeﬁ'eexamples

and dAY&FGIBICtArgh vacuum to give 52 nmg of Conpound
502 as an off-white solid. HPLC Retention tine = 2. 84
mn. - 181 Exanple 503 Preparation of

N- ( 2- Chl or o- 6- et hyl phenyl ) - 2-[[ 6- (4- nor phol i nyl net hyl
) 4-pyrimdinyl]amno]-5-thiazol ecar boxam de N CH3
rNN QI N\WNO\ I'5G ANCH3 d I \ N°S" XN
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NN NOC
nmg, 0.118 mmol)

t hi onyl

m xture was stirred for 5.0 hrs.
vacuo and the residue

chl oride (0.086

e 56 mm of

m., 1.18 nmolL). The react

503 as an vellow 15 soli

Concentration in

was azeotropic evaporated with
id. B

10 To a suspensi on of conpound 502 (44.2
in 0.5 nL of dry CH4C4 was added

i on

Tt ol
Tit GpeamendBigugiuge ufGmpoundMenad 503A (20 MBELC
- mor PR@t ifne (0.014 nl) anfl 20 diisopropyl ethyl anifmgt
(O D9 m}) in 0.5 nL of dfy di oxane was heated to Fggec
fgrimaf hrs. Cbncené;akéan in vacuo fol |l owed by fhﬁﬁb
chr ogr.giihy ggﬂ§ ST
gel gave915 ng figtitlelac (hhnﬂﬁgaggm%n l?beﬁﬂ? 2.083
soljd. HPLC Retentd -1
Exahpl es 504 to 515& g?’ ﬂé’%ﬂ%ﬁﬁ ds 504
to 513 Nere prepared fr kﬁﬂﬂ}"@-‘ éﬂﬁﬁa]-égcus to
t ha ipgplegari®z@amide conpourds of
t nd505¢ka e theTi{Z-tﬂliﬂurceG-méﬂﬁrlﬁi%n meEod
Strjuctuy e Conp Nare | N Ret Tine 04
" - (|2- Cn} or o- 6- et dher ghﬂﬁ
(di(math lami no) et hyt] aiﬂ d%%m???‘th% Po?{sgﬂld inyl ]
amjno] -5- t hi azol ecar box )
| azolecarboxamide
506 'N-(2-Chloro-6-methylphenyl)- |2.163
. 2-[[6-[1[3-(4-
morpholinyl)propyllaminolmet
hyl]-4-pyrimidinyl}amino}-5-
thiazoleecarboxamide
507 ‘N+2-Chloro-6-methylphenyl)- |2.693
. 2-{[6-[[[3-(2-0x0-1- ,
pyrrolidinyl)propyllaminojmeth
yl]-4-pyrimidinyllamino]-5-
thiazolecarboxamide
508 ‘N-(2-Chloro-6-methylphenyl)- [2.143
2-[[6-[[(2-1H-imidazol-4-
ylethyDaminolmethyl]-4-
pyrimidinyi]amino]-5-
thiazolecarboxamide
509 ‘N-(2-Chloro-6-methylphenyl)- [1.103 B
. 2-[[6-[{(3-1H-imidazol-1-
vipropyl)amino}methyl]-4-
pyrimidinyl]amino]-5-
thiazolecarboxamide
510 'N-(2-Chloro-6-methylphenyl)- [1.113 B
2-[i6-[[12-(2-
pyridinyl)ethyllaminolmethyl]-
4-pyrimidinyllamino]-5-
thiazolecarboxamide
511 'N-(2-Chloro-6-methylphenyl)- [1.117 B
2-[I6-[[12-(3-
| pyridinylethyllaminolmethyl]-
4-pyrimidinyl]lamino)-5-
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505 ' N-(2- Chl oro- 6- et hyl phenyl) - 2.593
2-[[6-[[[2-(4- norpholinyl)ethyl]am no]meth
yl']-4-pyrimdinyl]am no]-5- thiazol ecarboxani de 506
' N42- Chl or 0- 6- net hyl phenyl )- 2.163 2-[[6-[[[ 344-
nor p |nI)propyI] amno -
hyl ] - M SRR Eﬂ@eﬁ%%ﬁ&%
N-(2- a =‘ E .‘ sphenyl ;l:[[é-_ttﬁgﬁ(Z—Chloro-B- 1207 B
2-11 B- (2-0 py riBlethyippiepyhamind] casbainil)- fret h
yl]- 4 mi di nyl | am \J] - B-thidrobdefim)oxam de 508
N- ( -fret hyl phenyl ) - Z-ﬂﬁ%mdmyl methyl]-4.-
2-[] 2- 1 H1H-| m dazol - Iplpgh A4 BoR ) Adgt hyl ] - g-
pyl‘ .j; (T el - UUCI. —eFe—500
"N-(2 : ? I 1193 B
2-[[6-[[(3- 1+ i ni dazéT{L® A&‘B’ e )ﬁ'ﬁhﬂlﬂm«tﬂme}h4-
pyr i i gyl | anvno] - 5% i yrldmﬁd]@N—(z-
- Ch- {met hyl phenyl } 1. [ehbors-6-trejthglgHeyl)L§-2- ( 2-
thiazolecarboxamide
Example 514
Preparation of.' N-(2-Chloro-6-methviph enyl)-2-(2-naphthalenvlamin 0)-5-
5 ﬂﬁazdkmarbnxanﬁde
N
N—-</ | cl
S N
(o 1
O
10 A
\
o]
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pyridinyl)ethyl] am no]nethyl]- 4-pyrimdinyl]

am nol -5- thiazol ecarbogam de 511 N (2

Ch430- 6- et hyl phenyl)- 1.117 B 2 [[6 [[[2-(3-

pyri dinyl)ethyl]am no]lnmethyl |- 4- yrimdinyl]amno]-5

i 1%{%{]?%&{1 Fg@g@}&@@% 473A by an analogous method as that

et hy 4Iee,) ﬁkb@ﬂﬂ@hgﬁtéﬂmdﬂaa)tﬁahﬂbﬂ hyée]otaﬁbfuﬂm%

PYr| m di nyl | methyl | -4- i eridinecarboxam de 513

' 2- Eosinoppridine-193 B (Acetyl ani no) et hyl ] ani no] met h
yl I -4-Pyrimdinyllamnol-N(2-
chl or o- 6- net hyl phenyl ) -5- t hi azol ecar boxam de Exanpl e
514 Preparation of
N- ( 2- Chl or 0- 6- net hyl phenyl ] - 2- (2- napht hal enyl am no) - 5-
5 t B. Liteddanpoxedi de N N</ | G S NS8--o01 / H3C

10 0 .NN-</
e 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

thiazolecarboxamide

15

N%N]Y cl

— S N

W o Ji)
HyC

>
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SN C H3 -185 Conpound 514A was prepared from 473A
by an anal ogous nethod as that of 473B, except using
2-am nonapt haline in place of 2-brono-6-

am nopyridine. 5 B. Title Conpound The title conpound
was prepared by an anal ogous nethod as that of 473C,

excepbdﬁ%d"l_& | I f co nd 473B.

HPLC ng_]egt .BTidrreM%E. Wﬁ%@@%ﬁﬂ%ﬁ ESPF Biethbed as that
N- ( 2- CHHt83B; €xcept hsihgRemyinogerih Mﬁb i Sl b AB}-61R). 52"

thi azgl ecarboxamde 15 N N/ C S NOHIC A %:éN

N _(/ BUBRPEIdne s 20 - 186 Conpound 515A was prepared

from 473A by an anal ogous net hod as that

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-Chlor0-6—meth Iphenyi)-2-(3-isoquinelinylamino)-5-
thiazolecarboxamide
‘ _(«N ci
N I
<
Wa o
15 i
A
\
o]

o

20
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of 473B, except using 2-am noqui noline in place of
2-brono-6- am nopyridine. 5 B. Title Conpound The
title conpound was prepared by an anal ogous net hod as
that of 473C, except using conpound 515A in place of

S A1 s ) B e

i soplid7SB, rexkapti mhgﬁ%—amﬁjioma@lhﬁﬁhhb% étof Nobbmols-
C \ INO15 NeC A0 NPicl \S|tt||fNN9C 20

- 18 PIRESAP %16A was prepared from 473A by an

anal ogous nethod as that of 473B, except using

3- am noi soqui noline in place of 2-brono-6-

&m nopyridine. 5 B. Title Conmpound The title conpound
was _prepared by an anal ogous nmethod as that of 473C,
exc&ptli G@DD@wpd)und 516A in place of conpound 473B.

HPL Ti
qf‘heFinEle cofn%%und was prepared by an analogous method as that of

478C, except using compound 516A in place of compound 473B. HPLC
Ret. Time 3.94min.

10

15

20

Example 517
Preparation of N-(2-Chloro-6-methylphenyl)-24(2-quinoxzalinylamine)-5-

thiazolecarboxamide

H,;C

i
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10 Exanpl e 517 Preparation of

N- (2- Chl or o- 6- et hyl phenyl ] - 2- ( 2- qui noxal i nyl am no) - 5-
t hi azol ecarboxamide NN(/ I A /~SN NNNAC
15 H3C A0 NCO ply SN NANOG6 H3C 20 -188
Compound 517A was prepared from 473A by an anal ogous

et hGdmpeuhll B 7A06a¢ @&55%?1{ '

2- ami pogui noxal i ne i%;%agce 0 5?%%$@ﬂ°g°mmeth0d%¢at

am n Bjiexeeptousing zmmmmmnﬁemwaetokg.@m}g ind

was %ﬂ@ d; Ly an anal ogous nethod as that o C

except usfng conpound 517A in place of conpound 473B.

HPLC Ret. Tine 3.927min. 10 Exanple 518 Preparation

f

%—(Z-Chl or o- 6- net hl phenyl ) - 4- met hyl - 2-[ [ 2- net hyl - 6- ( 4-
B. Title Compound
The title compound was prepared by an analogous method as that of
#73C, except using compound 517A in place of compound 473B, HPLC
Ret. Time 3.927min.

10

Example 518

Preparation of NA 2-Chloro-6~methzlphenzl )-4-methyl-2-] [2-methyl-6-(4-
morpholinyl )-4-pyrimi dinxilaminoi-5-thiazolecarboxamide

15 CH3

o>

20

Compound 518A was prepared from 144 by an analogous method as tlllat
of 319A.

B
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nmor phol i nyl ) -4-pyrim di nyl ] am no] - 5-t hi azol ecar boxam d
e NCHs N<I G /-~SNNN((.NOI15 CHs H3C AN
7N Br--Cl -6 H3C 20 Conpound 518A was prepared from
144 by an anal ogous nethod as that of 319A. B -189 0
NCH g SNO/ H3C Conpound 518B was prepared by an
anal ogous nethod as that of 473A, exqept using 518A

in place of 319A. 5 C\ 0 N CH3 NSN N/(O
/
3
—<];r

Compound 518B was prepared by an analogous method as that of 473A,

except using 518A in place of 319A.

5
(¢}
’ \
)
CHg
N—< :gr
CH3 ch
10 ' 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
- Ir
o~ ﬁ
"—’<
15
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CH3 H3C 10 Compound 518C was prepared by an anal ogous
nmet hod as that of 473B, except using 518B in place of
473A, and 4-am no-6-chl oro-2- nethyl pyrimdine in

pl ace of 2-am no-6-bronopyridine. DNCH3 N~/ | C

N gN i -190 ound 518D
pr egamo%%?%5%§|vg%%%ewﬁg§ "ZL‘I’El 03 m‘ﬁﬁé@ as that of 473C,

exceplexteptngsibg ST8UNnpIacE oP74E3B. E Title Conpound
5 The title conpound was prepared by an anal ogous

met hod as that of 444B, except using conmpound 518D in

pl ace .gonpound 444A, and norpholine in place of

N- ( 2- 5%5‘5@8%8‘2% pholine. HPLC Ret. Time 3.397nin.

105 Exaupltet1e S | f

N-( 2- Chl or o- 6- nE{) ﬁ@%ﬁ%ﬁ?%ﬁdﬂ A analegosis ethod a5 that of
2- 444B, except using compound 518D in bl

(4- mor phol i nyl ) et hyl ] ampno] -4- pyrlinrrlla 3f%§ﬁognrﬁ%u(ﬂds%and
zol ecEoERRelen phick ot MB(Raminsethylnotphdlidd. BIPRE Bet. Time
15 Cogpgynd 519 was prepared by an anal ogous nethod as
that of 518F: except using

N- (2- am noet hyl ) - nor pholine in place of norpholine.
BPLC Ret. Tine 2.493mn. 20 Exanple 520

10

Example 519

v

Preparation of N-(2-Chloro-6-methviphenvl -methyl-2-[[2-methv]-8-[[2-

(4¢-morpholinyl)ethyllamino] -4-pyrimidinyl] aminol-5-thiazolecarboxamide
[s] .
L

N CHs
l Ci
S D
N—¢, N
/ 0
”_<CH3 HsC
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 321
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Al ternative preparation of conmpound 321 -191 N 'N |

Cl ESNHICNI / N2( CH3 HBC AN cl--< 5 sl
Compound 520A was prepared from 2-am not hi azol e
according to the procedure described in UK Patent
Application GB 2323595A. 10 B Nyg--~q S No H3C
To a solution of conpound 52 ﬁ nmg, 4¢0 mmol) in
dry THE (10 nlL) cool ed at_= 8.%% add a 2.5M

sol ution of n-Bull (L%@a*gifq .2 L) hexane
dropwi se via a syringe whly ept tRe | al
tenperature below -75.C. Uptyg conpl B1G on of addition
a bei ge suspensi on was obt ai n&d. The reaction mixture
was stirred for 15 mn at -78.C. A solution of

2-chl oro-6-nmet hyl phenyl isocyanate (0.6 ni, 4.4 nmol)
in5 nL of dry THE was added and the reaction m xture
was Stirred for an 20 additional 2.0 hrs at -78.C
Sat urated ag. NH4C solution (10 nL) was added, the
m xture was partitioned between QAc-wat er and
extracted wth EtQAc (x2). €oifbi ned extracts were
fri ed over NasSO4 and concentrafsiron in vacuo to give,
after recrystalization from Et OAc- hexane, 0.99 g of
title conpound as a pale yellow crystalline material.

- 19%ompound 520A was prepared from 2-aminothiazole according to the
procedure described in UK Patent Application GB 2323595A.

10 B

c1—</: o
il

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-BulLi (1.68 mL, 4.2 mmoL)

15 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

20  additional 2.0 hrs at ~78.C. Saturated aq. NH,Cl solution (10 mL) was
added, the mixture was partitioned between EtOAc-water and extracted
with EtOAc (z2). The combined extracts were dried over Na,SO, 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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CO NdO--<~f!' d SNO 1- 5 Conpound 520C was
prepared by a nmethod anal ogous to that used for the
preparati on of conmpound 473A, using 520B in place of
319A 10 D0O- ‘N C S F13C-N, CH3 Conpound 520D
was prepared from conpound 520C by a nethod 15

anal ogous to that used for the preparation of conpound
473B. 3. Title Conmpound -193 Conpound 321 was
prepaped by a nethod anal ogous to that used for the
preparati on of conmpound 473C. 5 Exanple 521
Preparation of '2-[(2

6- Di met hyl pyri m di nyl ) am no] - N- pheny! - 5-\

t hi azol ecarboxamide N N ~ HsCN O | RI—~ CH3
_<fN
cl | cl
oy
0
- HyC
5 .

Compound 520C was prepared by a method analogous to that used for the
preparation of compound 4734, using 520B in place of 319A.

10

G

N—
—— s
N\ N
/ 0
N— HsC
CH3

Compound 520D was prepared from compound 520C by a method

15  analogous to that used for the preparation of compound 473B.

3. Title Compound
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10 AN Cl1~ SN O 15 Conpound 521A was prepared by
an anal ogous nethod as that of 52013, except using
phenyl i socyanate in place of 2-chloro-6-

mat hyl phenyl i socyanate BNo <~a~SN 20 - 194

e R R R R T

521pré meomoﬁﬂo%d&vééo N'S N H3C N OU- O3
Conpound 521C was prepared from conpound 5218 by a

method 10 anal ogous to that used for the preparation
of conpound 473B. D Title Conpound , 15 The title
compound was prepared by a nethod anal ogous to that
used for the preparation of conpound 473C. HPLC Ret.

slinme 1.3 mn nethod B Exa%lgifewl

thiazolecarboxamide

N
. N— |
‘(=‘< S N
0
4
CHs
10
N
o— |
s N
20

15  Compound 521A was prepared by an analogous method as that of 520B
except using phenylisocyanate in place of 2-chloro-6-

?

methylphenylisocyanate.

iy

B

20
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20 Preparation of

2-[(2,6-Di net hyl -4-pyri m di nyl ) nmet hyl am no] - N- ( 2-

nmet hyl phenyl ) - 5-t hi azol ecar boxam de -195 H3C ro H3C
y3 C CH3 AN Cl~~ 1 S N 5 H3C + Conpound 522A was
prepared by an anal ogous nethod as that of 520B,

except using 2-nethyl phenylisocyanate in place of

2-chl oro-6- nethyl phenyl [ socyanate 10Bo Nrol SN

O, ChBpohnds 522E pre ared a met hod
anal ogoug to tEat us 533’95? MPW&PWﬁmdforthe

g 0 ryiﬁwﬁgl(';dﬁ&%pf mﬁ@nﬁ?@%&rhﬂg”@QIﬂ inPads Seg1Ha® O N

5

Compound 521C was prepared from compound 5218 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-pyrimi idinyl)methylamino]-N -{2-
methylphenyl )-6-thiazolecarboxamide
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f N/ / OHsC 3 Conpound 522C was prepared from
conpound 522B by a nethod anal ogous to that used for
the preparation of conmpound 473B. 5 D 0- H3C N N ~, (\,
CH3 ~SNH3C!NCL/ N\ H3C 10 Sodi um hydri de (60%
inoil; 40 ng; 1 mol) vvasugc:gldedn 0 a solution of
compound 522C (280 ng; 0.61 mm</) fn 2 m of DV at
roomtenp. After stirrin m N. odgnet hane
(0.2 mM; 3 nmol) was
stirred 4 hr. After the r v
partitioned between ethyl a ate ( m) and water
(50 M), the organic |ayer was 15 washed with water (2
x 50 m) and brine (50 m). Drying (MgSO4) and
congfntrati on afforded an oil that was chromatographed
on 8 2.5 x 15 cm silica gel colum using 50-75% et hyl
acet at e/ hexane. The pure fractions were concentrated
and the residue was crystalized from et hyl

acet at e/ hexane to afford 101,1\l of 522D as a |ight
yel low solid. 20 -197 ECHi I% ound The title
R

conpound was prepared by a n& gous to that
used for the preparation of cogpoufd 3C. HPLC Ret.
Fime 1.21 mn nmethod B 5 ExanplHge

Compound 522A was prepared by an analogous method as that of 5208,
except using 2-methylphenylisocyanate in place of 2-chloro-6-
methylphenylisocyanate.

10

15

B

s

Compound 522B was prepared by a method analogous to thait used for the
preparation of compound 473A, using 522A in place of 319A.
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Preparation of

"2-[(2.6-D net hyl -4-pyrimdinyl)am no]-N-(2-

nmet hyl phenyl ) - 5-t hi azol ecarboxanide 10 N S N ~ H3CN
O N H3C CH3 Conpound 523 was prepared by a nethod
anal ogous to that used for the preparati gn of
conpound 473C, except using conpound 522CF i n pl ace of
473B. HPLC Ret. Tinme 1.24 mn nethod B anpl e 524
Preparation of "N (3

5- D net hoxyhenyl ) -2-((2, 6-di net hle- 4-

pyri di nyl ) am no] - 5-t hi azol ecar de 20 S N I ~
ONCF13 ~C,NOO CI—BHSC--98A
O H3 5 Conpound 524A repmred b an ogous

met hod as that of 520B, e t usin
3, 5- di met hoxyphenyl i socyanat e ¢ pl acd®™8f 2-chloro-6-
nmet hyl phenyl i socyanate. B --~N

Compound 522C was prepared from compound 522B by a method

analogous to that used for the preparation of compound 473B.

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 2 2.5 x 15 em
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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s NO O CH3 10 O CH3 Conpound 524B was prepared by
a net hod anal ogous to that used for the preparation
of conpound 473A, using 524A in place of 319A 15 C
-199 0- N\ OQUCH3 N3ICNNOCH3 0 H3C Compound
524E Wixde Pogmsie@d f rom conpound 5241B by a net hod

anal ogous to that used for the preparation of conpound
473B. 5 D TitI e Corrpound The titl e conpound was

repared. by a od anal 0go to that used for
Fhe THechp foPatinn Can BocRiio] Prc methubanaloggs to that used for

%?%R@ﬁ%@éﬁﬁoﬁ&f?gﬁf%x@%xam%{ﬁﬁgﬁf gpar g['l oﬁm&method B

5N (2, 6-Bi s(1-nethylethyl)phenyl]-2-[(2,6-dinmethyl -
pyri di nyl ] am no] - 5-t hi azol ecarboxam de N H3C CH3 N’
I SN HCNI!( Ol / CH3 H3C CH3

Example 523
Preparation of '2-[(2.6-Dimethyl-4-pyrimidinyl)amino]-N-(2-

methvlphenyl)-5-thiazolecarboxamide

Compound 523 was prepared by a method analogous to that used for the

10

preparation of compound 473C, except using compound 522C in place of
473B. HPLC Ret. Time 1.24 min method B

15
Ezample 524
Preparation of 'N-(8.5-Dimethoxvphenyl)-2-[(2.6-dimethvi-4-
idinyDamino]-5-thiazolecarboxamide
20

N
N— |
_(':< S N c"“cl-l
o W;j
CHg o
HyC”
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20 - 200 ANH3ICCH3 d~N O\ H3CCH3 5 Conpound
525A was prepared by an anal ogous nethod as that of
520B, except using 2,2-diisopropyl phenylisocyanate in
pl ace of 2-chloro-6- nethyl phenylisocyanate. B N | H3C
CH3 A NO H3C 10 CH3 Compound 525B was prepared by
a net hod anal ogous to that used for the preparation
of conpound 473A, using 525A in place of 319A 15 C
-201 0O NN3C CH3 S N3BC NN O CH3 H3C CH3 Conpound

525C was prepared from &(ﬁgﬁTﬂn’SZSB by a nmet hod
s

5 Compound 524A was prepared by an analogous method as that of 5208,
except using 3,5-dimetheoxyphenylisocyanate in place of 2-chloro-6-
methylphenylisocyanate.

B

o\
" O
G%S%N .
a \@’ “CHy

o

10 “CHs

Compound 524B was prepared by a method analogous to that used for the

preparation of compound 473A, using 5244 in place of 319A.
15
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anal ogous to that used for the preparation of conpound
473B. 5 D Title Conpound The title conpound was
prepared by a nethod anal ogous to that used for 10
the preparation of conmpound 473C, except using
conpound 525C in place of conpound 443B. HPLC Ret.
Tinme 1.6 mn nmethod B Exanple 526 15 Preparat|on
of N- (2- Chl or o- 6- net hyl phenyl ) - 2- (( di met hyl -

pyri m di nyl ) met hyl am no] - 5- thlazol boxam de "3C

N~/ G S N HSC ON3C CN3 AN re of conpound 321
(110 ng; 0.29 mol ), pota ar onat e 20 (138 ng; 1
nmol ) and i odonet hane -u PDNF was

stirred 2 hr at rHhe te ratur . the ?eactlon

m xture was partltloneﬂ 2202 betvvee thyI acetate
(25 mM) and water (25 m) €H he organlcolayer was
washed with water (2 x 25 nml) and Ithe (25 ).

Drying (Mg8X4) and concentration afforded an oil that
was chromat ographed on a 2.5 x 15 cm silica gel

col n he f

Cony R e RSt o B b P d BB Y s snotiong

of guaidgons to-BiE dRRH forf LS prdpatation BFcbRDBnIRAM) €

527 Preparation of

5 N- (2- Chl or o- 6- et hyl phenyl ]-2-[ (2, 6-di nethyl -4- 10

pyrim di nyl)am no] - N-nmet hyl -5 t hi azol ecarboxam de N +
c .

D Title Compound

The title compound was prepared by a method analogous to that used for
10 the preparation of compound 473C, except using compound 524C in place
of compound 473B HPLC Ret. Time 1.28 min method B

15 Example 525
Preparation of 'N-[2.6-Bis(1-methvlethyl)phenyll-2-[(2.6-dimethv}-4-

idinyl)aminol-5-thiazolecarboxamide

HaC—\
N/
20
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SN H3CNo/ NHCCH Conpound 527 was prepared
by a nmet hod anal ogous to that used for the 15
preparation of compound 526, except the fractions
cont ai ni ng conmpound 527 were collected to give 60ng of
produgg. HPLC Ret. Tinme 1.23 min nethod B 20 Exanple
528 Preparation of 2-Bronp-N
N—(2-ch|oro-6-nethy|phenyl)(4-nethovaenzy|)-5-thiazo
ecarboxamde Mo NC // Br SOOI / - 203 To a

cooled (0 C) THE sol ution chIq&o—61§$thyl ani |l i ne
(2.86 n_, 23.3 mol, 1. fﬂ‘éﬁgﬂv) was Hdded dropwi se a
bi <

1.0 Msolution of [ithium RLRY| silyl)am de

(42.2 L, 42.2 mol, 2.00 equi V)o [ |nge. The
seFt for 5

of et hyl

honbgeneous sol ution was allomed to

mnutes, and then a 5 THE sol UfsFo

2- brono- 5-t hi azol ecar boxyl ate (5 00 53 21. 1 nmmol

1.00 equiv, prepared in a manner anal ogous to conpound

319A) was added via cannula. The solution was al |l owed

t@ stComponnd $25Anwne preprel by HiCanslkyes $nsthoned that of 5208,
remai n|n star;‘jeg Jraterial . To the reaction was

added>%° pPEapyipheaylisgeyemate in SRace oﬁﬁat:hloro—fi-

2.5 efibinglphd:Sisat: ﬁwg by a catal ytic anount of
tetrabutylaﬁéﬁaluﬁ# de (1.56 g, 4.22 nmmol, 0.20:
equi v). The honbgeneous m xture was allowed to stir
overgight at anbi ent tenperature and then concentrated

in v The residue was partitioned between et hyl
acetate and water, and the orgagjc

N
m—ﬂf | HsC\_-cH,
L] N

O
! HsC
10 CH;

Compound 525B was prepared by a method analogous to that used for the

preparation of compound 4784, using 525A in place of 319A.
15
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extracts were washed with brine and dried over Na$SO, .
After filtration 15 and renoval of solvent, the
product was purified by flash chromatography (10-20%
ethyl acetate in hexanes) to afford the title conmpound
as atan solid (47% . Exanple 529 20 Preparation of
N-. N-(2-Chl oro-6-nethyl phenyl ) -& 4- met hoxvbenzyl ) -
2- ((6-brono-2-pyridinyl)an no] -5-¢azol ecar boxam de
MOi NI ~\V NC Br NNHDO npound 529 was
prepared in an anal ogous manneryt 19B, except using
528 and 6- br onp- 2- am nopyr i ﬂl_r@ 5 t sGgalllants. 25
204

Exanpl e 530 Preparation
N- ( 2- Chl or o- 6- mathyl %2 (6 @
2-pyridinyl)am noj - | az car box & de \ HC Br N

NA SN HI10 Conpound 529 uo00 664919 mmol, 1.00
equi v) was dissolved in 5 tr| fl uor@icetic acid and
charged at anbi ent tenperature with 2 nL 5 anisole
followed by 1 nL trifluoronethanesul fonic acid. The

over St BBEC AR BreT bl 6 UBiheBlun 4258 By B thod
sol ahalogounte that sed frcthe Prepathanat @nipaint 273BA

ite solid was filtered off and washed sequentially
ith water, 1:1 hexane/ether, and ether to afford the
title conpound (41% . 10 Exarrpl es 531-538

D Title Compound

The title compound was prepared by a method analogous to that used for
10  the preparation of compound 478C, 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-methylphenyl)-2-[(2.6-dimethv]-4-

idinyl}methyvlamino]-5-thiazolecarboxamide

Hsc\N_<N ,

N HzC
CH,

A mixture of compound 321 (110 mg; 0.29 mmol), potassium carbonate
20 (138 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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General Procedure Conpounds 531 to 538 were prepared
to the general procedure described below A 1-dram
vial was charged with 530 and excess am ne and heat ed
15 to 90 C overnight. The residue was then purified by

rever detyas e oiand.  Fot

the fol Itg'\?vi ng%ﬁ%qggwgﬁgﬁyéwége reapic lager was

t he HYashedrweithiwater (A 2ormid) ashidh brinel (RBWhII Drying (MgS0,) and
conditc' ns:_ YMC - C18957 3.0 x50 Mm 2 mn 4

gr adi eh’?"%’t@?"i‘% orqes}zn gt dthab mWasrehrametostapber,ond0 %5 x 15 cm

120, 0 100 en ifp St PR OfCH.C1 55y eifadtonaentaining

Cdivpo oo pGang 526w dvercallebted toSivaioh f?ﬁ% m | :
531 N;(2-Chloro-6- 1.56 net h)%lphen{:;:fg)e(Z - [i&b 4= C'Ret, Time
(2-fuf1 nemeedB) - 1- pi perazinyl ]-2 din 1] ami no] - 5-

- 205 thiazol ecarboxam de 532 2-[[6-[[3-(1H 1.41

Benzi m dazol -1 - vyl ) propyl]am noj-2-

pyri di nyl ]am no] - N-(2- chl oro-6 nethyl phenyl)-5-

t hi azol ecarboxam de 533 'N- (3 ! 1.24

met hyl phenyl ) -2-[[6- -(1Him d'zf%liﬂl%tyl]am noj - 2-
idinyl]a ation of 'N-(2-Chloro-6-methylphenyl)-2- 2.6-dimethyl-4-

10 pyrimidinyl laminoll -N-methyl-5-thiazolecarboxamide

N

Woleus

HC
CHz

Compound 527 was prepared by a method analogous to that used for the

15  preparation of compound 528, except the fractions containing compound
527 were collected to give 60mg of product. HPLC Ret. Time 1.23 min
method B

20

Example 528
Preparation of 2-Bromo-N-. N- 2-chloro-6-methvlphenvi)-

_(g-methovaenzvl)—S-tlﬁazolecarboxamide
MeQ

7\ 7
Br/LN}n'N
9]
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azol ecar boxam de (2-Chloro-6- 1.25 thyl phenyl) 2-[(6
(1H uni dazol -1- entyl]am no] 2- idinyl]am no]-5-

14~yl a7 azol ecar boxani de (2-Chloro-6- 1.14 _

hyl phenyl')-2-[[6- (4 nmethyl -1 erazinyl)propyl] am 2

li
m gpb 51)(:!)0316@(4_3 @dlz) ‘%]F ngdtﬂ%%fla%?% Fl@g d;ﬁeﬂﬁ;i%m ine (2.86 mL, 23.3

[ [ 4-0pmiel, il aequiv)rva%/hd@ﬂadm.ﬂm aol. OZM solution of lithium

pyr o (%g]y@%h)a@;& ? |r5.i.2 |r4,§40 Xﬁ?mﬁfg.o% equiv) via syringe.

|[o[ ?I in ?%%%%01%% azo::"](]ejg)g}} aa%ﬁud%)r 5ginutes, and then a

5 N- (THEBbhitivrbof ébhyt 2-breind-§-thiazolecarboxylate (5.00 g, 21.1 mmol,
1.00 equiv, prepared in 2 manner analogous to compound 319A) was
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 Na,SO,. After filtration

15 and removal of solvent, the product was purified by flash chromatography
(10-20% ethyl acetate in hexanes) o afford the title compound as a tan

solid (47%).
Example 529
20 Preparation of N-, N-(2-Chloro-6-methviphenyl)-(4-methoxvbenzyl)-
2-1(6-bromo-2-pyridinyl)amino}-5-thiazolecarboxamide
MeO

L0
4 N
Br” N N’kssﬁf
H o)
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-68-methvlphenv}-2-{(8-bromo-
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H i m dazol-- [(3- 1Him dazol vyl propyl)am nol-2-
pyridi nyl | am nol -5- thiazol ecarboxam de Exanple 539
Preparati on of

Et hyl - 2-[ (6- br onp- 2- pyri di nyI )am noj - 5-t hi azol ecar boxy

late N B N1 N3\ &l o | . , _
prepared in an ané OGOt AT Raliagmecarppgamide g ng
et hyl 2-bronp-5-thiazol ec Xyl ol
6- br ono- 2- am nopyri di ne \S s tllhe pead tarhi s.710 Exanpl es
540-550 General Procedjre 35,550 were

prepared according to the general pr descri bed
bel ow. Conpound 539 was condensed wit he”appropri ate

ani | | memgsﬁﬁa Mgotsbot %Q) 519 Aaadl ﬁ1d6§ raq&f% 3 s aiReadved in 5 mL

afford the afford the 15 correspo
N ( 4-triflunongteitadi] amddthargbe at BiiiBRE té@herature with 2 L

%Idl was. then_reacted with
¢lg 5%? by & miz it uolwamthdnagﬂfmh beid. The dark red

proc 31 o0 afford the
correspo‘% i ng dltgr%nmr?gp ?f’ é@ AVernig; 1d then quenched

Genctyoet ot e e —

a
by ré/ n%&@aeébfﬁamd—ﬁbﬂmi bequaRi AR Water, 1:1

540 E% ound Conpound "Name HPLC
Strud ure E%té}e ef'li‘ﬁrégo - title compopndi(dhiedazol -

1012 "A 1 yl)propyl]amnol -
Examples 531-538

Generol 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
15  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 87 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

20 (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 'N{2-Chloro-6- 156
:)5 methylphenyl)-2-[[6-[4-
o (2.-furanylcarbony1)-1-

piperazinyl]-2-
pyridinyllamino]-5-
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pyridinyl] am no]
t hi azol ecar boxam de
1-yl) propyl]am no]-2- pyridinyl]am nol -

-N-(4- met hoxyphenyl ) -5-
541 ' 2-[[ 6-

[[3-(1HIm dazol - 1.

N- (4-

phenoxyphenyl ) 5- th| azol ecar boxam de Ti

21

"N
(191
pyrii d
"2-00
pyr

I di nyIIar

UIIUIL
[3-(1H
i nyl] ar
6-[[ 3-

IJIICIIy'I )'L'
i m dazol -1 - yl)prop
i no]-5- thiazol ecar
1H I m dazol -
n no] N-[I-

4
L. JL

y\

1.34
(phenyl n

% ln a-znl ecar hn

et hyl ) - 1H

\ibiazalegarboxamide
boxam de 543
| -yl)propyll

am no]

am de 544

in
"N
yl)
t hi
[[6-
Py
1.06

pr
[

azol ecar

idinyl]a

:‘5 yl
t hyl
opyl |l a

[3-(1H

henyl) 2 L 18

imm d| dazozol A - y
m nol -

[[f

- thiazol ecal

nB&mﬂziJ_ﬁidazol-l-

- yDbropylhii e -2-
%‘igﬁ%& MINE:

“2H6- {3+ ri dazol - |

methylphenyl)-5-
thiazolecarboxamide

533

N )

"N-(2-Chloro-6-
methyiphenyl}-2-{[6-
[[4-(1H-imidazol-1-
yDbutyl]amine]-2-
pyridinyljamino]-5-
thiazolecarboxamide

534

P aRasane Py

"N-(2-Chloro-6-
methylphenyl)-2-[[6-
[[5-(1H-imidazol-1-
yDpentyllamino]-2-
pyridinyllamine]-5-
thiazolecarboxamide

535

M

'N-(2-Chloro-6-
methylphenyl)-2-[{6-
[[3-(4-methyl-1-
piperazinyl)propyllami
nol-2-
pyridinyllamino]-5-
thiazolecarboxamide

536

%nﬂr;é

'N-(2-Chloro-6-
methylphenyl)-2-[[6-
[[4-(1H-imidazol-1-
yDphenyllamino]-2-
pyridinyl}amino]-5-
thiazolecarboxamide

537

W

'‘N~(2-Chloro-6-
methylphenyl)-2-[[6-
f[6-(1H-imidazol-1-
yDhexyllamino]-2-
pyridinyllamino]-5-
thiazolecarboxamide
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Di et hoxyphenyl)-2- " [[6-[(3-(1Him dazol -|

yl ) propyl | am nol -2- pyridi nyl | am nol - 5-

thi azol ecar boxam de - 208 547
2[[6[[3(1H—Imdazo| 1. 06 1yI)PropyIIamno] 2-

»'\n N phanyl 5 iazolecarboxanm de 548

I1 F[ 3- (1—|- I'midazol - 1.11 ~ N42-Chloro-6- 124
I} Propyl | am = diny! I pmebbylplet#h)-2-{[6-
hy!l phenyl ) t hi azol ecar ahj(8d4fhidazol-1-

2f Chl or ophenyl )-2- 1.16 " [[ 6- Hrl%‘r& ézﬂlrg:ﬁ-@-' -1 -
Y

a

y

t

s | -2- Pyridinyll

I) pfopyl I am ol - 2- ridinyl I an idiyllaino]-5-

i agol ecar boxam de 550 "N (2, 6-Dz€ i dé 2
RO __/ 11 a=zal [ [ 1 \

SlLe" L ITIIUC!.LUI T Ty \

Eidi hyllarri no] - 5- thiazol ecar boxani de _Ex-an‘p!e 551

eparation of Ethyl-2-[(6-brono-2-pyridinyl)am nhoj -

4- et hyl - 5-t hi azol ecarboxylate Me B N | NA Et

Exzample 539
Preparation of Ethvl-2-[(6-bromo-2-pyridinyDamino -5-thiazolecarboxvlate

./ N
< AN ot
Br” NN s

5 o

O

1
Yyl
th
2-
5

Pyr
' 2-
e
Py
Pr

Compound 539 was prepared in an analogous manner to 319B, except
using ethyl 2-bromo-5-thiazolecarboxylate and 6-bromo~2-ammopyndme
as the reactants,

10 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

15  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

20 purification by reverse phase preparative HPLC afforded compounds 540
to 550.
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H o Conpound 551 was prepared in an anal ogous nanner

to 319B, except using ethyl

2- br ono- 4- net hyl -

5-t hi azol ecar boxyl ate and 6- br ono- 2-

10 Exanples 552 and

am nopyr| dine as the reactants.

pounds 54
startin

1 noj - 4- methyl

pyrldlnylla:

- rﬂ-—ﬁBpr@yl]ammo]-z-

C%ﬁﬁ@ﬁgrwﬁlﬁgn 0

LD

HPLC
| Ret time
N{min)

5?)(1621[?0@1'1 ~-Imidazol-

tiyeckdilngtlantineghN-tie
ImétH Benyl)-;:m no
thm aEBU e lll}r?_é_":l-

1.12

553

| - 2-

i ngxaql - 5-y
Pr ¢par ati on
N-§2-Chloro

| -5- thiazol ecarnoy

yl ] propyl ] am no] phenyl ] am no]

[I.%‘?[[s A R azal
&Pgﬂ@mﬁpkgzm

phenoxyphenyl) 5-
thiazolecarboxamide

1.48

-1-
e H

542

o~ A0

'N-(4-Chlorophenyl)-2-
[[6-[[3-(1H-imidazol-1-
yhpropyljamino]-2-
pyridinyljaminoj-5-
thiazolecarboxamide

1.31

543

"2-[[6-[{3-(1H-Imidazol-
1-yDpropyllamino]-2-
pyridinyl]lamino]-N-{1-
(phenylmethyl)-1H-
indazol-5-y1]-5-
thiazolecarboxamide

1.34

544

o OAD

‘N-(2-Ethylphenyl)-2-
{[6-[[3-(1H-imidazol-1-
yDpropyliamino]-2-
pyridinyllamino]-5-
thiazolecarboxamide

1.18

o QAD

NA2,6-
Dimethoxyphenyl)-2-
[[6-[[3-(1H-imidazol-1-
yDpropyllamine]-2-
pyridinyllamino]-5-
thiazolecarboxamide

L1l

546

O~ A,

-[[6-[[3-(1H-imidazol-1-

N<2,4-
Dimethoxyphenyl)-2-

ylpropyllamino]-2-
pyridinyl]lamino]-5-
thiazolecarboxamide

1.06
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Nv N\ 1 N NHH O A solution of 528 (0.127 g, 0.281
mol, 1.00 equiv) and 3-[N, N-(tert-

but oxycar bonyl ) - ( 3- am nopropyl ) -i m dazoyl ] -1, 3- phenyl e
nedi am ne (0.178 10 9, 0.563 mml, 2.00 equiv) in

0. 20¢ was heated—at—320-C i n a sealed vjial

HPLC| fol | owed C ¢yl propy | ami g -2-

procgdure for| ¢ npo n _5?ﬂdiﬂ3ﬂ]&hi&:!o?—N—
comppund. 15 Exanpl e 555 - 210 [tion

of N- [ 2- Chl or o 6- net hyl phenyl ) - 2-{ Jlgcz{ri}l;'" m.glazo -1

over i ght. Pufifi catl on by [ever s 2-H6-dBe(15T dpeidazilv ¢ 1. 06

- 54

yl ] pr op§/l ] anijno] - 2- ni t r oph mzrﬂﬁ'[[g (llﬁ Imidazely bbi1
am d?e NOZI | 1»1@.@4 ﬁ@pﬁh XDprapyMlageingi-2en (of
2, 4-|di f | uor or]i TT obe 0 rm’rltﬁnﬁﬂammbl-Nl(z&O
equifv) 5 injacetonitrile was changiylphédylKBCO.
(0.605.g, 4.38 mml, 1.20 equiV) tmgol& zQa)fm,de

et hy|I548 ani ng- 5- t hi azol ecar boXyT|aRgat oI

mml{, 1.00 ¢quiv) as_a sohlﬁ T é ,g_xo eogil' 1.16
m xtlure was f,@rad, =~ |The
sol gtion was|filtered and then (é’PE'E‘?H mainol2- vaduo.

Puriffication|by flash chromat ogi Rpridinsllamited-5- |

et hf=—2—(3~fluoro-6-_ 10 ni t_L- Lﬂmlaeohbéazhmaﬁjlde

o

5-t P90l ecaf boxyl ate as | b-$26i D ERYon IER
i nternedi ate ’25[1'5-H3$21ﬁ‘ﬁ1{£¥£ D=} 1.29
ani |ine accolrdl ng o the pr Ced“‘i%l)&)%pylf mpoyng 5p8

to pfford
N- (- Chl or o-6- et hyl phenyl ) - 2- [Mﬁ&nﬁnﬂl F"To

1- p enyl )am IIUJ —5—tht+eazotecarbo
compound was 15 synthesized by reacting this
internmedi ate with excess N (3-am nopropyl)- imdazole
at 80 C followed by purification by reverse phase

preparative HPLC. Exanples 6651 Cener al

Pr ocedur e: .
Preparation of Ethvl-2- 6-bromo-2-pyridinvllaminol-

4—methzl-5-thiazolecarbox_zlate

Me
l
BN ﬁ/(}\",oa

5

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.
10

Examples 552 and 553

Compounds 552 and 553 were prepared using a similar procedure
described for the preparation of compounds 540 to 550, except using
15 compound 551 as the starting material,
- 209 -



20 Conpounds 556 to 566 were prepared according to the
general procedure described below. A m xture of

2- brono- N-[ 2- chl or o- 6- et hyl phenyl ] - 5-

t hi azol ecar boxam de 319A, an aniline (I eq), 1.0 N
aqueous HCO (0.5 eq) in n-BuOH was heated overni ght
at 120C in a sealed vial. This was diluted wth

HPYC 25 (YME X 100 nmm cordmm e W th -
gr ddi ent conpr1 -211 twd solvent mixtures |Rettime

met |MERON@.NG G‘%ﬁéﬁi Ctwas T90:g L%&Ti%e arat EPLC

(mixture A 10% McOH, 90% wat er], and O 1% TFA, (min)

m Ntggoe BT J0% VEOH, J.U‘7 % v/o ;5« .—;:Jp ilo
EUL ool

ani|l 1 nes s*.

thg reactio

Na®H (5 eq) [overni gh n of| the
5 product by HPLC. "HPLC Ret Ti wé}propylﬂmmﬂm
reffention time under the foll ¢pyfRgliaP)sininslng: YNC S5
Cshb 4.6 x 3p mm (for 556 to 56))3&-,113,1(5/[: S7 ODS 3 {x 50
mmjcol um (jor 561 to 566) 2 %ﬁﬁ QM@ ting

fro TO0% st o0 -6,
1009520l ven} v gré’@; 'fll‘iﬁjiazqrcv?r%
raje 5 nL/nfr \ 2 SMEAL ﬂ};@pp APSY

Cofrpound Nahe’ HPLC  Struct pee Revriding] mq}j4-556 Mmoo
a N-(2-Chlofo-6- 1.63 o" metd§l-N-[17 1-

met hyl phenyl )-2- H's o [(3, 4, 5 {phemslinethyl)-1H-
ph enyl ) am njo] - 5- thiazol ecar bo 98] 854]-5-
2-Chl or o 6- methyl 163 MO :
phenyl) Z- ﬂ(ll- metoxy pIICIIyIa)gbalIEIlI:aI-IrLII]ip S (fi—?G
t hi azol ecar boxanm de 558 N-(2-Chloro-6-nethyl- 1.70

Exzample 554

5 Preparation of N-(2-Chloro-6-methvlphenvi)-2-[[3- 1H-imidazol-1-

Dpropyliaminclpheryllaminol-5-thiazol boxamide

Q LI M
\—rt H H o

A solution of 528 (0.127 g, 0.281 mmol, 1.00 equiv) and 3-[N-,N-(tert-
butoxycarbonyl)—(3-aminopropyl)-imidazoyl]-1,3-phenylenediamine (0.178

10 g, 0.563 mmol, 2.00 equiv) in 0.200 mI. DMSO was heated at 120 °C in a

15

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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a phenyl)-2-[(3-nmethoxy- H 1 1fl i. phenyl)am no]-5
"eOH$ o thiazol ecarboxam de 559
N-(2 Chl oro-6-nmethyl - 1.65 ClI phenyl)-2-[(2-net hoxy-

+H 1\ phenyl)amnol 5nmo Hg 10

th| azol g

1.55 nbo RARHHARALSA IR S

di met hoxy ¥ b Rirobib g%&;ﬁ@%ﬂ-%gfeca&oxamjde
N42- Chl or o- i

(di met hyl am no)- sol phenyl ] am nNMO,5-

t hi azol ecar boxam de 562 0') 2 - Chi’ojo0- 64 1%4] [
, ", methyl phenyl) - 2¢My & TRem
am no] - 5- thiazol eﬁgﬁboxam deé 563 NH(2- Chbor o 1.36

nmet hyl phenyl) 2-[[3- Ho-c ~.~\ (carboxyneth

phenyAl Bl o5, M@é’&%%ﬁ?%%@%@@%ﬁr@%;nmol, 1.00 equiv)

N- (2

5

10

15

20

25

in acetomtnle was charged with K,CO, (0.605 g, 4.38 mmol, 1.20 equiv)
followed by ethyl-2-amino-5-thiazolecarboxylate (0.628 g, 8.65 mmol, 1.00
eqmv) 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 319A, 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 pfeparative HFPIL.C

(YMC S5 ODS 30 x 100 mm column eluted with a gradient comprised of
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~."I's m1 carboxypropyl)- phenyl]am no]-5-

t hi azol ecar boxam de 565 " N42-Chloro-6- 1.35 "~ al's
I nmet hyl phenyl )-2-[[4- (carboxynethyl ) phenyl

] am no] - 5- thiazol ecar boxam de 566 w

N42- Chloro-6- 1.27 N th hen 2-1(2 0

met HiYe aqlwe%fewmaaélarx@re# A&SE, 39’) wate[rf and 0.1% TFA;

t hi azol ecar boxani de Exanpl e 567

;\I— ( anﬁﬁume B: S0 Me ORI 0P| watecr] AAd (081 LIAFAN Bozehil ey
propyl]-1H

benziypstieaid #ith! s 4 ua%;yﬁé aEfE %%Q‘Ir"ur ; ogaﬁmndﬁm%}évﬁs treated

6 HCOC NNNSN—J

1 br ox% hI or ﬁﬁﬁ%@ﬁe@ %.Bf?gﬁmllgb%%@g {&@w%;gpeofthe

% 1.1 mmbﬂ__% 5 was heate_d at reflux for 1 hr.
af t aroduet hndlHL AHPLE RetVBisnd” is tthe dIPhGdretéretidn titms under the

cake was washed with Et OH. The sol vent was renoved

f r ofollveing ¢dridigibgs: tY:M@‘ $50BD46/& 30 mm (for 556 to 560) or YMC
3-chloro-I-(imdazo-1-yl)- propane as an oil.

por t de,chl 7.40

es STADE oo S rindfodBet fo 3660 Amin éaa@ﬁ“é Blartie from
%qmale and NaH (293 10 60%in oil, 8. 14

mmllgf) splyat A {50% MeOH,120% BhOh §. 1%FB4) ta 18076 solvent B (90%

overni ght and then 75C for 3 hr, the solvent was

r emMe@, T0% HeBj 0lu% TFA), flow rate 5 mL/min, A = 220 nM.

10

EX.NO. | Compound Compound Name HPLC
Structure : Ret time
(min)
556 o Med o N-(2-Chloro-8- 1.63
ﬁ%ﬂﬁ methylp]:.lenyl)-2-
NS W [(3,4,5-trimethoxy-
phenyl)amino}-5-

thiazolecarboxamide
557 N-(2-Chloro-6-methyl- | 1.63

MeO. A phenyl)-2-[(4-methoxy-
@H ﬁ}\«nﬁ phenyl)amino]-5-
[v)

thiazolecarboxamide

558 N-(2-Chloro-6-methyl- | 1.70
Cl
phenyl)-2-[(3-methoxy-
N H
GWh "ﬁ phenyl)amino]-5-
e

thiazolecarboxamide

559 N-(2-Chloro-6-methyl- | 1.65
ct
phenyl)-2-{(2-methoxy-
N\ N inol-5-
Y A}‘g ﬁ phenyl)amino]-5

thiazolecarboxamide
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was partitioned between water and a m xture of 10%
MeOH in DCM  The organi ¢ phase was separated, dried
(Na$SO and the solvents renoved. Radi al

chromat ogr aphy (4 nm sili ca gel pI ate that vvas eI ut ed

gldUI ent—of—bBEM—¢
f qrgled the nmjor B?-%GH%G-methyi- 1.55

1-[3}i mi dazo-{L-yl pkopyl ] - 4. nflt ro o} BaoRY 2436t e as a
solifi (513 @ Aﬂl\)m( hdiméihoxgphenyld (250
ng) fand 10%pa’llepa u oh e ophm{R6J05-ny) i n Et OH
(10 pl) under] a hydrogen at msphmazélgagfbgg%&g

vigofsgsly stfirred for I nr. Re 3 s
by 20 filtratfiop and the sol yent l}gg[%‘ﬁc%&tﬁ Iy 1.25

prespure |eft .t» uge, 4- amypo-t

[ 3-i ni dazo- 1y @J u\e—)be@%@ z@mehhvlangap)-d A
portf on of th s nmat el i &l ehenyllagnin®l-5rmol e)
was fadded tofa mi xture of 319A (G&ia@lechrﬁomh;d@n

/'\m

Q

aque sol ut1 of HO (U022 Tg 25
n?Buml M) .L_dhis was heafied |N'J(2"L%I% q w aﬁlz‘l
120G for 44 hr. A r,@&g‘ﬁ? mathylghenyl)p

retgntion tifre (YMC @D S (éﬂnﬁfﬁho@ﬁz)@hﬁﬁﬂll was

5 iqol ated by preparative HPLC. {Buaimol-6-568
N- (- Chl or o- b- net hyl phenyl ) - 2- [[]:hia’:tole‘t:la&bdﬂadﬂiﬂ@ -1-yl

) eth THTTdazot= yHamof=5 761 “car boxafi-de
~I\l/)gﬁk;AS)NCI LI\IJ\H\ 19 oNﬁv?'hI 1.36

1- bforo- 2- ch| or oe nen @@éﬁlphﬂrbd)-%[ﬁﬁ dadol e
(3.40 gm 0 {i eﬁt ;ﬂmbmeﬂ(ﬁ}} n, 21
wo% 1 eq) was heate f T'ux phenyRaininolf8-t er

coolling to RT, the react| on was "IaIZSIe@erﬁﬁﬁnﬁHS

fil166415 cake was washed W Th B\t }cu VETT Y48
rempved fron thefiltrate to ainfe ?)H% 13 :
2-chl or o- 1- (]i wmicda -yl - ne. o) 3 2()1( t'(r?fe
cruge chl orji de Y&¥dded tofa
m xpure of E-mtrom&azol‘b ]’F‘BH.I!IP ®-mol e},
K2g»®2 (1.50(mg, 1.1 eq), and KI mamﬂegwﬂ:oxm@eq) n
DVF| £85 nL) . ATt er_bet ng fieaed F over-aght aij
t heh 90C f or| wes w—gﬁé eﬂn '(@gmﬁ@ﬁ’&ed Thel 1.35
resi due was |parti NORtd’ Dbt enyl)-2-{4-
' (carboxymethyl)phenyl
Jamino]-5-
=56 . thiazolecarboxamide
N-(2-Chloro-6- 1.27
N H .
*—(\:©\" Ah“ﬁ methylphenyl)-2-[(2- |
H o methyl-1H-
benzimidazol-5-
yDamino)-5-
thiazolecarboxamide
Example 567

benzimidazol-4-yllaminol-5-thiazolecarboxamide
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10v (eCh

15

20

and a m xture of 5% MeOH in DCM The organi c phase was
separated, dried (Na2SO4) and the sol vents renoved.
Radi al chromat ography (4nm - 215 silica gel plate
that was eluted with a step gradi ent of DCM contai ni ng
0, 1, 2% MeOH) afforded 659

1-[2-imdazo-1-ylethyl]-6-nit nd/a&o e ﬁdeIALSO ngy
of the isoneric /N>y N~ g

2-[2-inmidazo-1-yl | ] - 6- ni\epp- i dHazol eg A Xt ur e
of 1-[2-im dazo-1-ylethyl]-6-nitro-4ndazol® (850 ng)
and 10% 5 pal | adi um on charcoal (600 ng) in EtOH (10

nm.) under a hydrogen atnosphere (ball oon) was
vigorously stirred overnight. Renoval of the catalyst

Ibyf IA :nhlxmreorg' Iahrbrht:8-ciibrprbpaiiél €10 Hld UCESInhERS Wnfidazole
e e Ccruae

15T dpl S0t S NATBEIELS . 50 B

0 @ mxtur f 256 (99.3 0.300 10 mmol e), an
?éq uesu: sheﬁﬁﬁtalgé'ﬁ B fé—b% bro E%ern{o,o ngtoNRT,1this sgs filbered and
n-BuOH_ (1.5 nL). This was heated in a sealed vial at
120¢he Biter sake was weshed withi BtOH> THe s668nt Wak@emoved from the
retention tinme (YMC ODS S7 3 x 50 mm): 1.31 mn) was
| sofiliretk tyaffnepatndel 3.ehloFd-E-(ihid € i
N- ( 2- Chl or o- 6- net hyl phenyl ) - 5 [l 2@[%%)&‘?%383?8@19‘% A

) et = i -1.6- I nol ozt hiazplecarb m de
oo Dok A8l chfortdd (L B P ab Badte) Sepaddellto a
i sonerjc 2-.12-im dazo-1-ylethyl]-6-nitro-indazole, 569
( HPREE ke of 1 4 tr?%%ézméuhym 8my 6566 mmpole) and NaH)(293
was pregared in the sane manner as 568. 5 Exanple 570

Brio- @1, 181 yhmbk) jh Dm(as-m.hmmegfg@)ﬂﬁaa&t 60°C

ol 6-yl)amno]-5 thiazol ecarboxam de N C
overnight and then 75°C for 8 hr, the solvent was removed. The residue

was partitioned between water and a mixture of 10% MeOH in DCM.

The organic phase was separated, dried (N a,50,) and the solvents
removed. Radial chromatography (4 mm silica gel plate that was eluted
with a step gradient of DCM containing 2, 8, 4, ...10% MeOH) aﬁ'ordedlthe
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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HS p and 10 Exanple 571

N- (2- Chl or o- 6- et hyl phenyl ) - 2-[ (1- et hyl - 1H benzi m daz
ol -5-yl)am no] -5- thiazolecarboxamde NCO 4 NNHS3
O 15 Beginning with 5-nitrobenzi m dazol e and net hyl

i odid 70 LC netenti ime (YMC S7. 3 x 50

my - < 46RO S PRk pied 55 ahistire of SLOAVREIEDA.0 oq), an
S7 3 x 50 m); 1.23 nmin) were prepared in the sane
mannefd@eeusHebdion of BCL (Q:94 B35 1.0M, mpﬁbaﬁﬁ-Bu@H?g mL).

N- ( 2- Chl or o- 6- net hyl phenyl )-2-[[2-[3-(1H i m dazol -1-y

) pr op¥hisaghfBbatbd-in a sealed vial at 120° i
benzi m dazol - 5-yl ] am no] - 5-t hiaazo egafP g%ahrrﬁ e c?@@ftoRT’

JN-N J L. A R _
2" ol S5 EPLG teberiil bigk CMC ORSESS 416 x30ymame 1630 i) was
1-(3-. am popropyl )-imdazole (1.8 nL, 3 eq) in
t8 ue‘ﬁglﬂf‘;gsbm}'eﬂﬁi‘@tﬁ’@ﬂ@cat reflux for 5 hr. The
reaction was partitioned between Et OAc and brine to
give a precipitate that was collected by filtration.
Fl ash chromat ography of this material (silica gel;
st epwi se gradi ent elution wiExamiple G688&s of DCM
containing 1, 2,3,...10% MeOH) afforded
2- [ 3-IN#(B4 po-G-rabih i
propyl am nol - 5-ni tro- benzi m dazol e ng
This material was ] F b 10% on_charcoal .
(500 ng), suspended™i ’ngé&g’c_%%@@%g%r a
hydr ogen at nosphere (bal |l oon)_overnight. Renoval of
the catalyst by fi#‘ t'Nth ol vgnt @nder
reduced pressure | e heyetude Nj;%’hl

H

G

f
10

A mixture of 1-bromo-2-chloroethane (4.6 ml, 0.055 mole), imidazole (3.40
gm, 0.050 mole) in ethanolic NaOEt (19 mI, 21 wi%, 1 eq) was heated at
reflux for 2 hr. After cooling to RT, the reaction was filtered and the filter
15  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
20  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,80,) and the solvents removed. Radial chromatography (4mm
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5-am no- 2-[ 3-i m dazo- 1-yl propyl am no] - benzi m dazol e
as a solid. A 15 portion of this material (77 ng, 0.30
nmol e) was added to a mixture of 319A (99 ng, 1.0
eq), an aqueous solution of HC (O 60 nm., 1.O M 2 eq)

o0 SRR i3 el wad daeel5iel é'i%g @%@ﬁ(ﬁ%gﬂmg 0,

te t S7 3 50
| <ol bt MsOHp @%ﬁwﬁemeﬁi@m&% 4539th71)-BAgtro indazale
N-(2- Chloro6rrethylphenyl) 2-[[ 2-[4- nor phol i nyl net hyl

) - 1HandhéH2 g ofiided is6melriced vixpidadohl -glethell B-hitraihdgzds. A
~-DNNNCI NNSHOAMmMOXture of

3, 4-gi-aureef mlmﬁﬂﬁ&aﬁms}r}éﬁ{ﬁﬁs&lug fmhf{gsg!?%) and 10%

chl oroacetic 5 acid

A g, 8?%?—%@@ EEA B FBQEL F0 B asblex a Ry drogen

celite and the filtrate was stored at 0C for 2 days.
The atppsphpre (hadloonbwae igaonsly stoiredoverhighti Removal of the
recrystallized froma mxture of EtOH and water to

gi vealalgst Gynfidiration dndfieoslvédt widderedakbd plessure left the crude
2-chl oronet hyl - 5-ni tro- benzi m dazol e. 10 A portion of

ot EASkno-1 3 ni e e ViR fla:B0% 0L BOR, D phofich of this
for 4 hr A%é r co}s v&g t he reactlonvva
f11 eatenial (68 L eer T e dedto,mmizting ofiba6(99hme, 0.300

The solvent was renoved fromthe filtrate to | eave
1@ henumnoked, 20 pieous solution of HC1 (0.45 mI,, 1.0 M, 1.5 eq) and n-BuOH
nmor phol i nyl net hyl ] - 5-ni tro-benzi mi dazole as an oil. A

pOr {1.8MnDf. Thissw&.éhaaiﬁinﬁé sézﬁ%& vm)sltai‘zb@ %rhey iéﬁdMH&

on charcoal (650 ng) 1 n EtCH was stirre

rensULEl o Phco s A Agn %PH?E:I&?%%%%%?%&WJ: 131

| eft .;the crude 5-
ani Faebwesisalatadoby ayeparatiye [HBRGZi ni dazol e as an oil .
A portion of this

15 Example 569

N-(2-Chloro-6-methylphenyl)-2-[[2-[2-(1H-imidazol-1-vDethyl}-2H-indazol-

6-vllamino]-5-thiazolecarboxamide

:
TGO
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mat eri al was coupled with 556 as described for 570 to
afford 573 (HPLC 20 retention tinme (YMC ODS S7 3 x 50

mm: 0.92 min). -219 Exanple 574

N- ( 2- Chl or o- 6- net hyl phenvl)-2-[[2-(1Hi m dazol - 1-yl net

hyl ) - 1H benzi m dazol - 5-yl ] am no] - 5- t hi azol ecar boxam de
~N - /NIr \ )16 \NI C H6 O5 Beginning with

i ni déeginpingwith-thalisomeenic By[P-ifidastor byleshyl]l 6 -nitrwirdazole, 569
compound 574 (HPLC retention tinme (YMC ODS S7 3 x 50

) :(HPLIC rafen}ion thifie (YRIGOPE 57 31050 $a84R 11PORRA
conpounds 570. 10 Exanple 575 ) #2s prepared

INi (gh%ggme%gﬁﬁgyésogmyl )-2-[[3-[[5-(1H i m dazol -1-y

pyri di nyl ] am no] phenyl ] am no] - 5-t hi azol ecar boxam de
NON/ " V' I NA\NC NHHoO 15 A mixture of

-nitroaniline (2.91 gm 21.1 nmole) and 2, 5-
i br onopyridine (5.0 gm 1&%&5_57 eated at 185C for

1 hr. After cooling to RT, the SO|Id was broken up

and 10% I\/EO—| in DCM The suspended solid was coI T ect ed

by filtration and washeggiagblebamdokhidldes 10% MeCH in
DCM and then water to -22 eave, after drying, 3.72

gm of crude N-[5- bronn |d|n2yI] 5.

nitroaniline. A port /on th| |aP' (500 ny, 1.70
nmol e) was conbi ned 1 eq),
Cul (81 ng, 0.25 eq) and (25 1eq) i n DMF

(2 m.) and the m xture was heated at”130C for 2 5

. days. After cooling to RT, the aol vent was renoved and

10

15

the residue was

Beginning with 5-nitrobenzimidazole and methyl iodide, 570 (HPLC
retention time (YMC ODS 87 3 x 50 mm): 1.23 min) and 571 (HPLC
retention time (YMC ODS 87 3 x 50 mm): 1.23 min) were prepared in the

same manner as compounds 557 and 558.

Example 572
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partitioned between water and a m xture of 20% MeOH in
DCM The organi c phase was renoved, dried (Na2SO4),
and the solvents renoved to |eave the crude
N-[5-imdazo-1-yl]-pyridin-2-yl]-5-nitroaniline as a

sol ig, 2-C-£ﬁ. Fo-BE et} E&Tel%fﬁﬁﬁé!%ﬁ?-ﬁ%%ﬁ#g?-g l_lg(?glmi]lé_ﬂﬂm o]-1H-
on )L ydr g

at nrosphere fo I t.he catal yst d
t hen the sol vef g YA
N-[5-im dazo-1-yl]- pyr|d|n2yl] 5- arrinoaniline It
was purified by radial chrork#lit

|

pl ate that was mﬂ

containing 1, 2Zy=3, [

coupl ed with 319A as described for K
575 (HPLC retention tinme (YMC ODS S5 4.6
1.42 mn). Exanple 576

N- (& Q8 o@ﬁfaﬂ&sﬂ 9888 Dergith Bidofs (GBS Bl g@zrﬁ.lmole) and 13-

yl ) propoxyl | phenyl ] am no] - 5- t hi azol ecar boxam de

& (%@W %ﬁ%%gn@%% R o llyere Tk gospntd

yI ) propoxy henyl ] am no] - 5-t hi azol ecar boxam de
| reflux fg rcﬁp N}i‘h@magtl@ma@wg@tmnﬁd hﬂtwgenuEﬁ(b%@rm%bnne to
(837 nyg, 6.02 mmole), 1-chloro-3-[imdazo- 5

1- yveld pradipithée/thativasicdlpetedbltrafiod. gFlash (ﬂﬂ')mﬁlﬂdgraphy
NaI (1.0 gm 1.1 eq) in DW was heated at 120C for

and %“ﬂh??ﬂ%‘%ﬂ (G el %&S&%ﬁ%ﬁﬁ%ﬁ%ﬁa—zﬂw
e g T 508 {14413t 6eh -5 H58! Aot -

10 propylamino]-5-nitro-benzimidazole (5650mg) as a solid. This material was

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

15 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 HC1 (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.

20

Example 573
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chromat ography; 4 mmsilica gel plate that was el uted
wWth a step 10 gradient of DCM containing 0, 1, 2.5,

5 7.5% MeOH) to afford 400 ng of

3-[3-im dazo-1-yl propyl oxy]]- nitrobenzene. This was

treated Wilt\Ihzlo/ pal I adl um on charcozl

-----

t he catal yst andthe solvent Ieft 3-[3- |mdazo | -

yl propyl oxy] ] - bendiiidaxads-vhemnicsfHtledzolcchridbkmids
described for 570 to 15 afford 576 (HPLC retention
time (YMC ODS S5 4.6 30m'r) 1.33 mn). Beginning
wi th 4-nitrophenol n

1-chloro-3-[i mdazo- Ml ] - e 577 (HPLC etentlon
time (YMC ODS S5 4.6 x \) repared
in asimlar manner as 576N

N- ( 2- Chl or o- 6- et hyl phenyl ) - 2- [[4H[2 (1 oI 1-yl
] et hoxyl - 3-

nmet hoxyphenyl ] am no] - 5-t hi azol ecarboxam de ::~ N H Cl

N MeOAmixtdre N3, 4 dinRdgo-mitrobendene (15.3 g, 0.10 mole) and chloroacetic
2- met hoxy- 4- ni t rophenol and 1-chloro-3-[im dazo-1-yl]

S Se%ﬁﬁ!ﬂ&(léﬁ 18 otd AL eip 8Bl R é&@&%%%fs ﬁed{ted at reflux

mn) was prepare a simlar manner
576.

N- ( 2- o-‘%&&?%%"é’@% the yeastion was fltersq thrpyeb pelite and

10
yl ) pribgfiltrate meissipreshat §3hém2 fays.nThe Srydialesblad Fambed, were
xamde //rNr C LN-N,S\ , NvS) Nc"' %O HO ( and

ExamebHe&86 and recrystallized from a mixture of KtOH and water to give 7.2
N-(2 Chloro6nethylphenyl) 2-[[4-[[[3-(1Him dazol -1

1) pFEsf P hrdogs biside et of Pachiorsraslh s pochepaitgidazcle.

i8 m %& pox%\clm gf tgls salt (628 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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Nv ~~H/ HCA \ 2N H O 3-Imdazo-1-yl-propyl am ne
(2.04 m., 2.5 eq) was added to a solution of 3
nitro-benzenesul fonyl chloride (1.5 gm 6.77 mmle) in
THE (20 mL) at -223 RT. After 1 hr, the solvent was
renmoved and the residue was partitioned .between water
and a m xture of 10% MeOH in DCM The organi c phase
was separated, washed with water and dried (Na2SO4).

The crude N-[3- Exzample 574
[i m dazo-1-yl]-propyl]-3-nitro-benzenesul fonam de was
t r eat ed NM2-Chl&%%-6-Br bl o IH G0ad afol- dthyl)-1H-

THE (60 nli) under a hydrogen atnosphere overnight.
Removal of t Npofiafiahl-290ablRY)-bthidlidehbokfhide
3-am no-N-[ 3-[i mdazp-1-yl]-propyl]-benzenesul f onam de
whi ch was then co d with 319A as described for 570
to afford 579 (HPL ete'g}u oR_time (YM:ODS S? 3 x 50
mm: 1.22 mn). Begln 20 :
ni tro-benzenesul fonyl chiy e N
3-[imdazo-1-yl]-propyl am ne, 580 ?HPC r tion
gime (YMC.ODS S7 3 x 50 mm): 1.21 min) was Pt epared
inasim I ar manner as 579. 15 -224 225 1. Use of a

conpe ihgrwith ¢midaptl e ahH e cldbrem BBNICRARDS-bekinkidazole
oral freatnent of cancer, said compound having a

for ol Bohhs7a GRC &@n%o A tims & MEBDS 8% 3 H50 mm): 1.17 min)

\ T

was prepared in the same manner as compounds 570.

10 | Example 575
N-(2-Chloro-6-methylphenvyl}-2-i[3-[{5-(1H-imidazol-1-y1)-2-

idinvllamino]phenyllamino]-5-thiazolecarboxamide

/=~
N
NN 2 N c
POWaN:
Q\N N/&;HNJ@
H H 3

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 httle 10% MeOH in DCM and then water to
-220 -




IV wherein the cancer is chronic nyel ogenous | eukem a
(CM). 2. Use of a compound for the manufacture of a
nmedi canment for the oral treatnment of cancer, said

conmpound havi ng a formula N or a salt thereof: CH3
&l [/ \ O.Hox |Iv wherein the

I
CN) anceir\‘l’alv& @@@’E et/ 2En @W‘%ﬁﬁaN - i5abromq-pyHin-22455-
3. Use of a conpound for the manufacture of a
nedi caitevanilioe. thportial of théarmatetiad{500meen. 7(51m1§501e) 'Was
conmpound having a formula N or a salt thereof:

CH3 ' / co¥abiiled with! mhbé&l&?hi\é fcg\lke )%‘&% Hﬂ?be{ge&) d K,CO,

cancer is acute nye ogenous
ur e a nedlcanent f or

a co nd f a th .
o o "CBPaTENL R0 B DVER L2 ALk S RiShire Viak hoafed at 130°C for 2
formula Nor a salt thereof: CH3 CH/ \ N) N H NN

days. After cooling to RT, the solvent was removed and the residue was

partitioned between water and a mixture of 20% MeOH in DCM. The
organic phase was removed, dried (Na,S0,), and the solvents removed to
leave the crude N-[5-imidazo-1-yll-pyridin-2-yl]-5-nitroaniline as a solid.
This was taken and treated with 10% palladium on charcoal (650 mg) in
10 EtOH under a hydrogen atmosphere for 1.5 hr. Removal of the catalyst
and then the solvent left the crude N-[5-imidazo-1-y1] -pyridin-2-yl}-5-
aminoaniline. It was purified by radial chromatography (4 mm silica gel
plate that was eluted with a step gradient of DOM containing 1, 2, 3,...6%
' MeOH). The aniline was then coupled with 319A as described for 579 to
15  afford 575 (HPLC retention time (YMC ODS S5 4.6 x 30 mm): 1.42 min).
Example 576
N-(2-Chloro-6-methylphenv])-2-([3-[8-(1H-imidazol-1-

Dpropoxylphenyllaminol-5-thiazolecarboxamide

IS W B
N0 N/R-?\’TN

20 and

Example 577
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ad O\~~OCH 1V wherein the cancer is mastocytosis. 227
5. Use of a conpound for the manufacture of a
medi canment for the oral treatment of cancer, said

conmpound having a fornmula IV or a salt thereof:
/1 CHH3 CH3113| d
cancer is a‘Tgef

treat nent of
or
H

YO REGEH Y kg {..7 -1 BCa A |
a salt thereof: CH3 CH3 N N' N N~ ~ SNN 0 H1
|V wherein thd=gancer is small cell |ung cancer

(SCLC). 228 7 LM\,&\QQ 0 for the manuéacture

conpound having a formula IV

of a nedi canent for the oral at T}gﬁrl—ban er, sald

10

15

20

NN N CH6T1ITh H O ~\CH

A suspension of 3-nitrophenol (837 mg, 6.02 ramole), 1-chloro-3-{imidazo-
1-yl}-propane (871 mg, 1 eq), K,CO, (8.3 gm, 4 eq) and Nal (1.0 gm, 1.1 eq)
in DMF was heated at 120°C for 6 hr. After cooling to RT, the reaction
was filtered and the filter cake was washed with DMF. The solvent was
removed from the filtrate and the residue was chromatographed (radial
chromatography; 4 mm silica gel plate that was eluted with a step
gradient of DCM containing 0, 1, 2.5, 5, 7.6% MeOH) to afford 400 mg of
3-[3-imidazo-1-ylpropyloxyl}- 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-
yipropyloxyl]l- aniline was then coupled with 319A as described for 570 to
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.

Example 578
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IV wherein the cancer is nelanoma. 8. Use of a
conpound for the manufacture of a nedi canent for the
oral treatnment of cancer, said conpound having a
formula IV or a salt thereof: CH3 CH3 NN~ N N N
"~ 1S ) IVvvherelnthe cancer [

pancr eat i : Phepy -2 L Hrimig f)esh
manuf act ur e of a nmedi carrent for the or al treat rrent of
cancer, said COMMMMM
thereof: CH3 CH3/ NNNN CH\ Ng~-N /) H Ol
~~CH |V wherein the cancelol s~prostate cancer. 10.
Use of a conpound fdr N he”ma
for the oral treat METIt R

Beginning with 2-methoxy-4-nitrophenol and 1-chloro-3- [imidazo-1-yl]-
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 5§79
N-(2-Chloro-6-methylphenyl)-2-[{3-[{[8-(1H-imidazol-1-

10 Dpropyllaminoisulfonyllphenvl]aminol-5-thiazolecarboxamide
\ \. @\ AX(
4 o
and
Example 580

N-(2-Chloro-6-methvlphenyD)-2-[[4-[[[3-(1H-imidazol-1-

15 Dpropyllaminolsulfonvliphenvllamino -5—thiazolecarboxamjde

oL

Né\N/\/\N,S

= Qn’g}\w%
0

3-Imidazo-1-yl-propylamine (2.04 mL, 2.5 eq) was added to a solution of 3~

nitro-benzenesuifonyl chloride (1.5 gm, 6.77 mmole) in THF (20 mL) at
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I~ N~NH ON/\ ClL CH |V wherein the cancer is

pedi atric sarcona.

10

15

RT. After 1 hr, the solvent was removed and the residue was partitioned
between water and a mixture of 10% MeOH in DCM. The organic phase
was separated, washed with water and dried (Na2S04). The crude N-[3-
limidazo-1-yl]-propyl}-3-nitro-benzenesulfonamide was treated with 10%
palladium on charcoal (2 gm) in THF (60 mL) under a hydrogen
atmosphere overnight. Removal of the catalyst and then the solvent left
‘crude 3-amino-N-[3- fimidazo-1-y1]-propyl]-benzenesulfonamide which was
then coupled ﬁth 319A as described for 570 to afford 579 (HPLC
retention time (YMC ODS S7 3 x 50 mm): 1.22 min). Beginning with 4-
nitro-benzenequfonyl 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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1. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:

wherein the cancer is chronic myelogenous lenkemia (CML).

2. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:
CHj
CH,4 . / 1{ N/I\IN
N%S‘)\N/K\)\N/w
H
o @
cl ~"ou

Iv

wherein the cancer is gastrointestinal stromal tumor (GIST).
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3. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:

CH,

CHy / N N'//l\N
N%;XS/’\IAN/\'
Cl © k/I\L\/\OH

v

wherein the cancer is acute myelogenous leukemia (AML).

4. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:

Iv

wherein the cancer is mastocytosis.
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5. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:

CH,

CH, N N/J\N
S\‘(()\ N | /ﬁ
N N
1’ H ) k'/N\/\OH

Iv

wherein the cancer is a germ cell tumor.

6. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:

Iv

wherein the cancer is small cell lung cancer (SCLC).
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7. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:

CH,
CH, N N)\N
S / S%N/R/”\N/w
1’ H K/N\/\OH

v -

wherein the cancer is melanoma.

- g8, Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thercof:
CH,
CH, / z\{ N/kln
H
N /k/,\
%; )\N N N /ﬁ
H
o @
c1 ~"on

v

wherein the cancer is pancreatic cancer.



9. Use of a compound for the manufacture of a medicament for the oral

treatment of cancer, said compound having a formula IV or a salt thereof:

CH, N N
Hl: A A
IV

wherein the cancer is prostate cancer.

10. Use of a compound for the manufacture of 2 medicament for the oral

treatment of cancer, said compound having a formula IV or a sait thercof

iv

wherein the cancer is pediatric sarcoma.



