2 0 JUN 2005 WO 02/49648 PCT/ USOL/ 49302 -1~ HETEROARYL UREA NEUROPEPTI DE Y
Y5 RECEPTOR ANTAGONI STS 5 This invention relates to heteroaryl yre
neuropeptlde Y Y5 receptor antagoni sts useful in the treatnent of Heim

di sor der s Vit itceut i cal conpositions containing the conpédAdeIHEAY

met hods of treatment using the conpounds. Neuropeptide Y (NPY) is a 36

am no acid neuropeptide that is widely distributed in the central and

peri pheral nervous systenms. NPY is a nenbert of the io pancreatic pol ypeptide
famly that al so includes peptide YY and pancreatic pol ypeptide

(Wahl estedt, C., and Reis, D., Ann. Rev. Toxicol., 32, 309, 1993). NPY
elicits its physiological effects by activation of at |east six receptor
Subtypes designated Y1, Y2, Y3, Y4, Y5 and Y6 (Gehlert, D., Proc. Soc. Exp.
‘Biol. Med., 218, 7, 1998; Mchel, M et al., Pharmacol. Rev., 50, 143,
1998) . Centr HEPEROARYLAIRBA NEUROREBPTIDEM YBRECERFOR ANTIHBONISTS
.increased food I Nt ake and decreased energy expenditure (Stanley, B. and
Leibowitz, S., Proc. Natl. Acad. Sci. USA 82: 3940, 1985;_ Billington et

al., AmJ. Phy I h r e to be
medi at®d at |e b% lpxe%tgoqlréﬁ%ég ﬁga%%gﬂuﬁéfﬁghwwrﬁﬁ orE {s%ﬁbtype The
| sol at i onaniagenpianasiuein et treatmeht bheatilly diSordece pharmaobititae compobitions
reported (Cerald, C. et 20 al., Nature, 1996, 382, 168; Gerald, C et al. WO

96/ 16542) Comating BitacoRpoLpdfANdEeinodeploreaimamniasing tha emeetnis. t he NPY Y5
receptor by adWep!‘éeﬁaélpﬁ@' oy dg@'i‘éea\é% amitid §&B'n‘é%ro esfhag &v}ﬂrciggle NPY to

rats stimnul ates reases energy expen

al ., Nat udietriblRed in B2centf8 andvymeripheraitnarlous Ayrsteﬂns PNPSA iela me%ér@@)le
R1428, 1999). Hence, conpounds that bl Oc:|< bi ndi ng of, . NPY to the NPY Y5

receptdr PaFeBiiypelvpeptide famle hatialse PquassrRertdeY Yed BAn@a2liGg di sor der s
such as Oag@gég ‘%Mah@sﬁe&ege% REROEEXAARNREVOF caqndsfz Bolhegd SpapRNt of

di sorders 'Si'ty such as type |t ab |nsu
r esi st ancelicifsyipephygioldgitebeffactd blyygriveBos iobat leaRtibix mhedtd?@ﬁbﬁ@be nt

Per oi n. nQeSENRES Kol £, Vo 308 Yoo (a0BEk EVoPRY il EpBpbElaadyg 18, 7.

recept or BSAAARKSS, qmaadaluwa%afcer Hde, 50 epdareriosyl cahes Ta?z!nﬁ’rﬂgtraﬁcgf’

conpl i cations associated therew th. Known urea derivatives indicat
possessi niyPihter zpials caases dnanyatma@ymws@@ébodwﬁal& aRddenteaNed ene,r@QS 662

(antlatheroscl rot| ent.s) d.4, 405, 64 trea | |

02N 2008XDAUTESS SISy il edRs S5 Prob! 98h Reka Boi! UBRE. 348b! 38bs; 2
Bilhngton et al., Am J. Physiol., 260, R321, 1991). These effects are believed to be
mediated at least in part by activation of the NPY Y5 receptor subtype. The isolation

and characterization of the NPY Y5 receptor subtype has been reported (Gerald, C. et

20 al.,, Nature, 1996, 382, 168; Gerald, C. et al. WO 896/16542). Additionally, it has been
reported that activation of the NPY Y5 receptor by administration of the Y5 — selective
agonist [D-Trp¥)NPY to rats stimulates feeding and decreases energy expenditure
(Gerald, C. et al., Nature, 1996, 382, 168, Hwa, J. et al., Am. J. Physiol., 277 (46),
R1428, 1999). Hence, compounds that block binding of NPY to the NPY Y5 receptor

25 subtype should have utility in the treatment of eating disorders such as obesity,
bulimia nervosa, anorexia nervosa, and in the treatment of disorders associated with
obesity such as type il diabetes, insulin resistance, hyperlipidemia, and hypertension.

Published PCT patent application WO 00/27845 describes a class of

compounds, characterized therein as spiro-indolines, said {o be selective

30 neuropeptide Y Y5 receptor antagoni.sts and useful for the treatment of obesity and
the complications associated therewith. Known urea derivatives indicated as
possessing therapeutic activity are described in U.S. Patent Nos. 4,623,662
(ar]tiatherosclerotic agents) and 4,405,644 (treatment of lipometabolism).



Provi sional application, U'S. Serial No. 60/232,255 describes a class of
substituted urea neuropeptide Y Y5 receptor antagoni sts. SUMARY OF THE

I N\VENTION 5 This invention relates to conpounds of Formula I: - R1? RIUNARS
N /NR3 a prodrug thereof, or a pharmaceutically t abl e salt
and/ or hy‘élréat e%gg said conpound or of said prodrug, or m‘é@ﬁgﬁlﬁ@%bm
geonetric or optical isonmer or |o racemc mxture thereof, wherein =A-B=
is =C(R4)-C(R5)= and -X=Y- is -C(R6)=N-,_ > N=C(R7)-, -N=N- or -5-, or =A-B=
is =N-C(R5)= and -X=Y- is -N=C(R7)-, -C(R6)=N-, -S- or -0-, or 15 =A-B =is
=C(R4) - N= and IS -C(R6).=N-,, - & or,-0- =A= =N-N=_and - X=Y- is
RN a0 oo AR 5 SN o2 ek e DXL 1S
- O(R4) = aszbsn%mgg uréaﬁausopemrdewr@éem anfadénisd.; of RE'S 20 Rl is Hor
-(Cl-Co) a H, al kyl, -(C3-Cr)cycl oal kyl or «
-(C1- C6)a|kyI(CS C7)cyc|oa|ky| R3 is | 5~g NR9, (CH2)O6-N(R I (R ~,

g:{lig 5&@@&&%?“%[@%(0%648 PCT/ USCL1/ 49302 -3 CONRL Q: Z13 R15 M Q_:

5 This invention relates to compounds of Formuia |: R

RR
B N N.
Xz,'Y O

Z

i

a

RS

a prodrug thereof, or a pharmaceutically acceptable salt and/or hydrate of said
compound or of said prodrug, or where applicable, a geometric or optical isomer or

10 racemic mixture thereof,
wherein

=A-B= is =C(R*)-C(R%)= and -X=Y- is -C{R®)=N-, -N=C(R")-, -N=N- or
-S-, or
=A-B= is =N-C(R%)= and -X=Y- is -N=C(R")-, -C(R®)=N-, -8- or -O-, or
15 =A-B =is =C(R*)-N= and -X=Y- is -C(R%)=N-, -S- or -O-, or
=A-B=is =N-N= and -X=Y- is -S- or -O-, or
=A-B= is =C(R%- and -X=Y- is -S-N=, -N(R"*)-N=, or
=A-B=is -C(R*)= and -X=Y- is =N-S-, or =N-N(R'%)-;

Zis RB—"©(22 or RB—%.EM

S
20 R'is H or-(C1-Cg)alkyl;
R%is H, -(C+-Cglalkyl, ~(C3-C7)cycloalkyl or -(Cy-Cg)alkyl{C3-Cricycloalkyl;
R%is

N—RY (CHgp.s—NRYRMY.



Rs Qis -OR'", or -NR3R14; 5 is lor 2; kis O, 1 or 2, 1is 0, 1 or 2
mis O, 1 or 2; R4, R5 R6 and R7 nmay be the sane or different, andyar 2005
“i.ndependent|ly selected 10 fromthe group consisting of H_-OH ha N -
pol yhal oéwg}ﬁf%éﬁ(a - ©8)al kyl, -(C3-C7)cycl oal kyl, PCT/US01/49302
-(C1-Co) ai kyl (C3-C7)cycl oal kyl , -CN, NR70R19, NR13RML4, -Q(C -Co)al kyl,
-Q(C3-C7)cycl oal kyl, -Q(C1-C6)al kyl (C3- ,C7)cycol al kyl, -S(C1-C6)al kyl,
-S(C3-C7)cycl oal kyl or -S(Gi-C6)al kyl (C33‘C7) cycloalkyl; 15 R6 is 1 to 3
substituents, which may be the sanme or different, and are independently
selected fromthe group consisting of H, halogén, -OH, polyhal oal kyl,
pol yhal oal koxy, -CN, -N®2, -(Cl-Cs6)al ky‘JSJ, N
- C7)cycl oal kyl , - (G -C6)al kyl (C3-C7) cycl oal k} ON 8R14, -G 20
© C6)al kyl, -Q(C3-C7)cycl oal kyl, -Q(Ci -Co)al ¢ Cr)cyci oal kyl or -
CONRL13R14; RO is -S02(Ci -0C6)al kyl, -S02(C3-ZLaycl oal kyl ,
-S02( G -C6)al kyl (C3- C7)cycl oal kyl, -S02( G+
" -S02[ hydroxy(C2-C6) al kyl ), -S02[ ami no(C2-'C6)al kyl ], _
i .

- S02[ al koxy( C2- C6) al , 25

- SQ2[ al kyl am nogC2- gl kyl'],-S l;am no( C2- -S02(aryl),
-S02( het eroar yP)s aryl (@i - - SO2NR13R1H4, Cl-Cg)al kyl, z o
JUN, z0O05 WD 02/49648 P S07/ 4930 C3{a) cy¢l oal kyT, OR

- CQ( C1- Co) al kyl ( cl oal kyl , C6) pol yhal oa -C(Oaryl,

-C(O) heteroaryl, 3R14, - C(9) Nlﬁ 4, aryl, het

- (CH2) CONRL13R14, -436=NCN)al kylthi o, g :'RICI\D NR 3R14R {(Cl-‘Ce) al kyl ,
-(C3-C7)cycl oal kyl, -(Cl-Co6)al kyl (C3 s C7)cycl oal kyl, -(Cl1-C6)a(kytaryt,
-(Cl-C6)al kyl heteroaryt or -COOR12; R10 is Hor alkyl; Rl is H
-(C'-Co) al kyl @ is( CORPE) ey qur&RY! , - (Cl- C6) al kyl (C3-C7) cycl oal kyl, aryl,

het eroaryl, -S02(Cl-C6)al kyl, -S02(C3-C7)cycl oal kyl,
- S02(5C1- Cr, ) al gyl (€37 &7) cycl oal kyl , - S02( C1- C6) pol yhal oal kyl, -S02(aryl), 10
- S02( het er oar Xlig , O,C%Fﬁ;' Co6) al kyl, -CQ(C3-C7)cycl oal kyl,
lis 0,1or2;
mis 0, 1or2;
R* R® R®and R” may be the same or different, and are independently selected
10 from the group consisting of H, -OH, halogen, polyhaloalkyl, -(Cs-
Cs)alkyl, -(C3-Cr)cycloalkyl, -(C4-Cs)atkyl(Ca-Cr)oycloatkyl, -CN, NRR™,
NRBR™, -O(C1-Cs)alkyl, -O(C3-C7)cycloalkyl, -O(C4-Ce)alkyl(Cs-
Cr)cycolalkyl, -S(C1-Cslalkyl, -S(Cg-C-,)cycloalkyI' or -S{C4-Cg)alkyi(Cs-
Cr)cycloaikyl;

R%is 1 to 3 substituents, which may be the same or different, and are
independently selected from the group consisting of H, halogen, -OH,
polyhaloalkyl, polyhaloalkoxy, -CN, -NO., -(Cq-Cg)alkyl, -(Cs-
C+)eycioalkyl,-(C4-Cg)alkyl{Ca-C7)eycloalkyl, NR™OR™, NRR™, -O(C:-

20 Cealkyl, -O(Cs-Cr)cycloalkyl, -O{C-Cg)alkyl(Cs-Cy)cycloatkyl or -
CONR™R™,; |

R%is -SO4(C1-Celalkyl, -SO2(Ca-Cr)eycloalkyl, ~-SO2(C1-Co)alkyl(Ca-
Cr)cycloalkyl, -SO-(C+-Ce)polyhaloalkyl, -SO2[hydroxy(C,-Cglatkyl],
-S0.famino(C2-Cg)alkyl], -SO2jalkoxy(Co-Cg)alkyl],

25 -SOfalkylamino(C,-Cg)alkyl],-SO.[dialkylamino(C,-Ce)alkyl], ~SO4(aryl),
-SOu(heteroaryl), -SO.[aryl(C+-Cs) alkyl], -SONR™R™, -CO(C;-Cg)alkyl,



-CQ(Cl-Co) al kyl (C3-C7)cycloal kyl, -C(Oaryl, -C(O heteroaryl, -CONRL3R14 or

-COOR12; R12 is (Cr-06)al kyl, (C3-C7)cycloal kyl, 20 JUN 2005
(C1-Co6) al C7) cycl oal kyI -(C1-cB) al kyl aryl, -(Cl-C6)al kyl heteroaryl,
aryl or ﬁ)@gg@%ﬁ 15 R13 and R14 may be the same or dif (g % 43Y are

I ndependent | y selected from H -(Cl-C6)al kyl, -(C3-C7)cycloal kyl,

- (C1- C6) al kyl (C3- C7) cycl oal kyl, -(Cl- Coékal kylaryl, aryl or heteroaryl; and,
R15 is one or two substituents which nay be the sane or different and are
20 i ndependently selected. fro

C6) al kyl (C3-C7) cyc| {prCr) gygrﬁnalky;e%(gé&g@ é%wg_ﬁ%mg%%i @8% (Cl-

- G -06)al kyl, I @ped Qal kyI :
_NRLOR', - NR13R14, &%% % @@ﬁw ro&ﬁ?&?@ﬁ%g@ A ary .
het eroaryl , gygr?ﬁy:(al\l ,,aNRl(é?;émt;ctrleF{I:}Hﬁ])@ONRﬁHﬁi,?E f#NCXN)aHQtht@QG?t éLB
group, provide s fra u itution
by R15. The invent |¢)@ngﬁ\lﬂ%“r‘eﬁa gé g; ﬁ'&ﬁn&@é 56&50%'1%691@%%@ @ At ai ni ng .,
t he onpounds of t | . l~/12 feilce g t mpounds

al onegor in 30 cor% (??{%Egl O(t@}1 @@ﬁwia%eaapeu@?g@a@et%ts %J%NZ%‘%S WO

02/ 49648 PCT/USOl/49302 -5- DETAI LED DESCRI PTI ONOF THE | NVENTI ON The present

i nvention relﬁgssttd)ocaﬂqyd]unds of Formula l: RL R YNYNR3 XYO05a
prodrug thereof, or a pharmaceutically accept abl e salt and/or hydrate of

aid compound, @t I wher bl e, ~a
?)pltical irrrs)olrjre?2 1S q?'aié %?ﬂgﬁt z\%é' %\fcé%? @lr’eﬂ‘i% lki'gca&gi@' d(ﬁ any,
=C(R4 R5) = d |I\I:§()§(7 X -5, =A-B= i
—EI-(C(??S)C(— aatd a;‘(_Y:t?%'t'é’ro Nrﬂ %5@)1 {E\é_gi?le (23 Cy)dyﬁi_&g_llﬁﬁ or  =A- gr— 'S o
=C(R4) - N= and X—Y-S|C&(GCQREIIQN(-03-Cgcy@|ﬂaH®'L, 8@2(61-Cs)polyhaloalkyt ~-SOz(aryl),
10 -S04(heteroaryl), -CO(C4-Cg)alkyl, -CO(C3-Cr)cycloalkyl,
-CO(C1-Co)alkyl{Cs-C7)cycloalkyl, -C{O)aryl, -C(O)heteroaryl,

-CONR"™R™ or -COOR'?%;

R is (C+-Cealkyl, (C3-Cy)cycloalkyl, (C-Ce)alkyl(Cs-Cy)cycloalkyl,
~-(C+-Cglalkylaryl, -(C+-Cg)alkylheteroaryl, aryl or heteroaryl;
15
R' and R" may be the same or different and are independently selected from
H, -(C+-Cg)alkyl, -(C3-C7)oycioalkyl, -(C4-Cg)alkyl{Cs-Cr)cycloalkyl, -(C;-
Ceg)alkylaryl, aryl or heteroaryl; and,
R' is one or two substituents which may be the same or different and are
20 independently selected from H, -(C+-Cg)alkyl, -(C3-C7)cycloalkyl, -(C4- !
Ce)alkyl(Ca-C-)cycloalkyl, aryl, heteroaryl, -CN, -CONRR™, -COOR", -
OH, -O(C1-Cg)alkyl, -O(C3-Cr)cycioalkyl, -O(C4-Cg)alkyl(C2-C)eycloalkyl,
-NR'R™, -NR"R™, or a -(C+-Cs)alkyl group substituted by an aryl,
heteroaryl, hydroxy, alkoxy, -NR'R" -NR™R™ -CONR™R™, or
25 COOR™ group, provided that a chemically stable compound results from
substitution by R™.

The invention also relates to pharmaceutical compositions containing the
compounds of the invention, as well as methods of using the compounds alone orin
30 combination with other therapeutic agents.



=A-B=1s =N-N= and -X=Y- is -S or -0-, or 15 =A-B=is =C(R4)- and -X=Y- is
-S-N=, -N(R1O)-N=, or =A-B=is -C(R4)= and -X=Y- is =N-S-, or =N-N(R70) -;
Zis Re.or RB RLis Hor -(Ct-C8)alkyl; RZis H -(Ct- CG)aIkI 20 JUN 7005
_(C3-C7) cy¥PIFEIF or - (C1- 06) al kyl (C3-C7) cycl oal kyl : | { N- ROT/USQ93020-
N(R1O) (R11) 20 R3 IS R15 R mCO\IRlORlS Rte m2 0 JUN 2005 WO 02/ 49648
PCT/ USOL/ 49302 -6- Q OR13 -~, 0 or g\R M 15 Qis -OR13, or-NR13R14;
jislor2;5kisO,1or2;‘I|501 mis 0, 1 or 2; R4, R5, R6
and R7 may be the same or different, and are |ndependently selected from
t he group consi sti ng of H, -OH, hal ogen, polyhal oal kyl, -(C1 10 C6)al kyl ,
-(C3-C7) cy, JL‘E [ - | Kyl ] 7, | kyl, -CN, NR1OR11l, NR13Rt4,
- C1- C6) F al kyl (C3- C7)cycol al kyl,

-S( C1- CG) al kyl, % 4. C7) cycl oal kyI 15
R8is 1to 3 nggﬁé%gﬁ@%ﬁ (?r?hé‘lﬁies%c ﬂnﬁe@o@@%ér ent, and are

i ndependently sel ected fromthe group consR'Stha of H, hal ogen, -OH,

pol yhal oal kyl , pol yhal oal koxy, -CN, -No2, k(c1] C6) al kyl, -(C3-

C7) cycl oal kyl , - (CL- C5) al kyl ( C3- 07);){ NRLAR11, NRI3R14, - O(Cl-

C6) al kyl, -Q(C3-C7)cycl oal kyl, - Co)lal kyll (C3-C7) cycl oal kyl or 20

CONR13R14; R9 is -SQ2(C1-Co)alkyl (gg(YC?, &) cycl oaI kyl , :

- SO2( C1- C6) al kyl ( C3-
5

a prodrug fhereof. or a pharmaceutically acceptable salt and/or hydrate of said
compound or of said prodrug, or where applicable, a geometric or optical isomer-or

racemic mixture thereof,
wherein

10 =A-B= is =C(R*)-C(R’)= and -X=Y- is -C(R®)=N-, -N=C(R")-, -N=N- or
-S-, or
=A-B= is =N-C(R’)= and -X=Y- is -N=C(R")-, -C(R®)=N-, -S- or -O-, or
=A-B =is =C(R*)-N=and -X=Y- is -C(R%)=N-, -S- or -O-, or
=A-B= is =N-N= and -X=Y-is -8- or -O-, or
15 =A-B= is =C(R*)- and -X=Y- is -8-N=, -N(R'®)-N=, or
=A-B= is -C(R*)= and -X=Y- is =N-S-, or =N-N(R%)-;

Zis R‘*@ E or RE’-%EM
F s

Rlis H or-{(Cq-Ce)alkyl;
R%is H, -(C+Cglalkyl, -(C3-Cy)cycloalkyl or -(C1—Ca)alkyl(C3-C7)cycloa!ky!;

ﬁkm—}ag Tj}»(cm s_'“"N(Rw)(Rﬁ)
R15 R15

20




C7) cycl oal kyl, -S02(C1-C6) pol yhal oal kyl, -S02[ hydr oxy(C2- C6) al kylj,

- S02[ am no(C2 C6) al kyl ], -S02[ al koxy(C2-C6) al kyl j, 20 JUN 2[][]5

- S02[ al kyl @ Co6) al kyl ], -SQ2[ di al kyl am no( C2- C6) al kyl ]

- 502( het or oor) §,&g_ S02[ aryl (CLl-06) alkyl], -SO2NRL3R14, coffﬂ’%%g’%g B
-CO( C3-C7) cycl oal kyl, -CQ(C1-C6) al kyl (C3- C7) cycl oal kyl, CQ(Cl-

C6) pol yhal oal kyl , - C(O) aryl, -C(O heteroagyl, -CONRL3R14, - C(S)NR 3R14,

aryl, heteroaryl, -(CH2)CONR13R14, -C(=NCN)al kylthio, 2 0 JUN 2005 WO

02/ 49648 PCTI US01/ 49302 7- C(=NCN) NR13R14, -(C,-C6)alkyl,

-(C3-C7) cycl oal If_é}, cl oal kyl ,

yal kylaryl,
s H

- (C1- C6) al kyl het

-(Cl-Co)al kyl, -(C3
het er oaryl , -SOZ(Cl [ .

- S02( C1- CG) al kyl (C3 (X cl oal kyl, -S - C6) pol yhal oa -S02(aryl),
-S02(heteroaryl), -QQ €¥n6) al kyl, - £3-/@) cycl oal kykts m
- CO( Cl1- 06) al kyl (C3-87jcycloal kyl, -C(®aryl, -C(O heteroaryl, -CONR 3R14 or

-COCR12; 10 R12 is -(C1-C6)al kyl, (C3-C7) cycl oal kyl ,

(C1-Co) aI kyl (CS C7) cmgal k)&as 1‘(‘Cl C6) al kyl aryl, -(Cr-C6)al kyl heteroaryl,
aryl or het er o0& 4R, may be the sanme or different and are
i ndependent |y ect £4r %r om H, -(Cl-C6)al kyl, -(C3-C7)cycloal kyl,

- (Cl-Co) al kyl ( C7) cycloal kyl, -(Cl- 15 C6) aI kylaryl, aryl or het eroaryl;
and, R35 is ondier toy! eudstituents which may be the same or different and
are i ndependent ly sel ect ed fromH -(Cl-C6)al kyl, -(C3-C7)cycloal kyl, -(C1-
Co6) al kyl (C3-C7 d)%/cl dhll k9ﬂ »aryl, heteroaryl, -CN, -CONRL3R14, -COOR13: 20
OH, -Q(C1l-0Cp)al q(gpz C7) cycl oal kyl, -Q(Cl-C6)al kyl (C3-C7) cycl oal kyl,
-NR1OR11, -NR1 4 dr a (Cl C6) al kyl group substituted by an aryl,
heteroaryl, hy®Ro®R?, Rildad, mNmﬁ)ﬂﬁblsamelmmﬁnt mmﬁmaepmder@wected

group, provided that em caI stabl e und, resul t stitution

oy R "25 Except wiEis s Sra smraia st Ay nank BeldsrmpoRbrlsahu oG rappl y

t hr oughout the pre f dieel _ 1011

t echni IcE,}aI and sci entS(i? Qélk?{?g@ﬁscﬁg%%egikgpeg% %@wﬁ% gé)ﬁgaané%t ngNésN Fi{sR '

comonl y under st ood MRR1& -6(CsiGd)alkiin-Otes-Bricyotoalkyl, -O(C+-Cs)alkyl(Cs-
C)eycolalkyl, -S(C4-Cglalkyl, -S(C3-Cr)cycloatky! or -S{C4-Celalkyl(Cs-

Cr)cycloalkyl;

15 R%is 1 to 3 substituents, which may be the same or different, and are
independently selected from the group consisting of H, halogen, ~OH,
polyhaloalkyl, polyhaloalkoxy, -CN, -NO,, -(C+-Cg)alkyl, «(Cs-
Cr)eycloalkyl -(C+-Cs)alkyl(C3-Cr)cycloalkyl, NRORY, NR™®R™, -O(C;-
Ce)alkyl, -O(C3-Cr)cycloalkyl, -O(C4-Cslalkyl(Cs-Cr)cycloalkyl or -

20 CONR™RY;

R%is -S0,(C{-Cs)alkyl, -SO2(Ca-C7)eycloalkyl, ~SO»(C1-Calalkyl(Cs-
Cr)cycloalkyl, -SO2(C+-Cg)potyhaloalkyl, -SO;[hydroxy(Cs-Cg)alkyl],
-S0z[amino(C2-Celalkyl], ~-SO4[alkoxy(C2-Ceg)alkyl],

_ -SOz[alkylamino(C2-Ce)alkyl],-SO;[dialkylamino(C,-Ce)alkyl], -SOx(aryl),
25 -S0z(heteroaryl), -SO2faryl(C4-Cg) alkyl], -SONR¥R™, -CO(C4-Cs)alkyl,
-CO{C;3-Cy)eycloalkyl, -CO(C+-Cs)alkyl(Cs-C+)cycloalkyt, CO(C,-
Ce)polyhaloalkyl, -C(O)aryl, -C(O)heteroary!, -<CONRPR™, -
C(S)NR™R™, aryl, heteroaryl, -(CHz)CONR™R™, -C(=NCN)alkyithio, -

1



whi ch this invention belongs. These definitions apply regardless of whet her
atermis 30 used by itself or in conbination with other ternmns. ?@
definition of "alkyl" applies to "alkyl" as well as to the "alkyl g %ns
of "al koxydozmeisas 2 0 JUN 2005 WO 02/ 49648 PCT/ USQO / 49302pcBushldoyd2
represents a straight or branched saturated hydrocarbon chain having the
desi gnat ed nunber of carbon atons. \Were the nunber of carbon atons is not
specified, 1 to 6 carbons are intended.-Hal o represents fluoro, chloro,
brono or iodo. 5 Aryl refers to a nono- or bicyclic ring system having one

pHao aromatic ringg( N@NJWWRM byt,- ag}anty} m(@%@:ﬁ@ycldﬁlﬁjﬂyl Cq@é)@ﬂ(Wﬂ)r

t et rahydr onapht hyl , |ndanyl and t he group can
unsubstituted or Slﬁbmchﬁllesd V(ﬁtﬁCa)ﬁE(y!ano-(CmCet)ahk&@@@b@ﬂ’lmeﬁ'{)@Rm

- independently selected from|ower alkyl, halo, cyano, nitro, hal oal kyl,
hydr oxy, al kog%eg. Hilrb - car boxam de, nercapto, sulfhydryl, am no,

al kyl ani no and® di%a mo. 10 Heteroaryl refers to 5- to 1 O-nenbered
- single or benzofused aromatic rings consisting of 1 to 3 heteroatons

i ndependent | y psekeef, e, CQ}ﬁlRw&(GﬁwmkyﬁtJ(Gg-(péc)a!kyQCEFC?%yc!@é]Riy! éﬁn

provi ded that the rings not possess agéacent oxygen and fur ~ atons.
The héteroaryl grobgﬂf&ﬁ%&ﬁﬁz{@b@a)@i&ﬂe @n((éu@s)w@i@aé@’l,wth one two, or

h b d
i tro, “18°hal oal kyr SORGERR MGG ERIERN S SORR EEe afiaodBY oY aNN
sul f hydryl, am no, _5@5 @,@amy]) @@(Id(,yd;@mkpp ~-Ctvien- @RM%I@@!PMG appears nore

than once in the structural fornul dentity each vari abl e

appearing nore thancﬁ’lﬁ@eqwkﬂéca-@@b@m?é‘ﬁﬁyl'@(@EB&I'@HQ‘)F‘@W@W‘ definition

for that variable. _ Bxhdes F% rmon a tertiary nitrogen present in an
R substituent, or oégg% m §Ph§© atyl ring substituent and are included

in the conpounds of Fornula |I. The expression "prodrug" refers to conpounds

that jare drug m?mmom@aw qmyctgb?@mmg e@noayakymg Glsl)cyt:blaﬂ@se the drug

in vivo via sone chem cal ogi cal proces g prodrug on
bei ng brought to th@m@wy)@ikd’ll%’yi CQT'EHE’H?YWQ’G?W* @ﬁﬂy% e"?@%'ﬂ onis
converted to the desired drug form. The term"chem cally stable conpound”
is defined as a conpound that can be isolated, characterized, and tested
for bi ol ogi calR%atu:N‘%‘t1 ynaybe tbermmmdsdléférérh@ndwmhdepemm@mabd&mone

asymmetrical carbo inclu rs enant.i oners
and rotational iso r, 133@)63@"@6&@-%%@&%5?thzja@w 37 f@"ﬂf‘v\/‘ 1 on.
The igvention incl gdesdapidapyi bs AERISaryi; and,

R'® is one or two substituents which may be the same or different and are
independently selected from H, -(C+-Csg)alkyl, -(C3-C7)cycloalkyl, -(C+-
Ce)alkyl{Cs-Cy)cycioalkyl, aryl, heteroaryl, -CN, -CONR™R™, -COOR™, -

20 OH, -O(C4-Cgalkyl, -O(Cz-C7)cycloalkyl, -O(C4-Cg)alkyl(Cs-C7)cycloalkyl,
NRR™ -NR™R™ or a -(C;-Ce)alkyl group substituted by an aryl,
heteroaryl, hydroxy, alkoxy, -NR'R"", -NRR", -CONR"™R™, or
COOR™ group, provided that a chemically stable compound results from
substitution by R™,

25
Except where stated otherwise, the following definitions apply throughout the
present specification and claims. Additionally, all technical and scientific terms used
herein have the same meaning as is commonly understood by one of skill in the art to
which this invention belongs. These definitions apply regardless of whether a term is
30 used by itself or in combination with other terms. Hence the definition of “alkyl”
applies to “alkyl” as well as to the “alkyl” portions of “alkoxy”, etc.



in both pure formand in adm xture, including racem c m xtures. Isoners can
be prepared using conventional techniques, either by reacting Op?IC é
enri che cally pure starting materials or by sepa |soners f a
corrpoung“g’f‘”fi‘ ‘gﬁul al. 2 0 JUN 2005 WD 02/49648 PCT/ usoﬁ’%)é@g"”é 02
Conpounds of Fornmula | can exist in unsolvated and sol vated forns, including
hydrated forms. In general, the solvated forms, with pharmaceutically
acceptable solvents such as water, ethanol and the |like, are equivalent to
t he unsol vated fornms for purposes of this invention, s

Formul a | mayNkYrAPpEaNiaaaifaigiiorpraechast aglsates) m@rw:@n@zoﬁ&h@m%waadhe
| nor gani Sﬁ:@{a‘? in 'o‘?%ﬁa rﬁHfatrTf?sbl \ﬂ!l’?et‘f‘éCEﬁe e ] Jal?BSWE{o?ﬁb Fsr
or’l uric I cylic,

hydr ochl oric cetrc, citric, oni ¢
malic, fapmaified, 1 t§lﬂ:§a|ﬂbﬂs mmeb@@ mal ei ¢, met hanesul fonic and ot her
m neral and car boxylic acids well known to those skilled in the art. The

salts are prdpaledapmpepdnilaeiol AYOIhLPMEON®d9ase forms with a sufficient

amount of th

The Pr oo bas i LHERIENE blbr R ERILGC g STbterheli QRO BERS bRIRIGRRRS! |
di l ute ageleemrg, basgosithitéd e, prengh) naphthiyi Uctrahgdemiphsiod) indanyly ghoxheltike.

pot assi um car onate ammoni a or sodi um bi carbonate. The free base forns

di ffer frvnatheiqup @@rp)b@tunselbwmed o s slibwedwith pRecBve. Ardhiss aibstituents
g{ ﬁgm ;g&%%rﬁj\?gﬁg'geﬁctéﬁh}% \dviet AIRVIPRLR! F?Qﬁé’ ENErS; bRk P%yé?d%g@@?ybf

respective’'tree ’base’ forns

the i nvesrboxy, cbrb@ca@meteemada;gopsmfrwﬂrﬂpapﬂmo@lkwérrﬁm emb aidlkylsféno.
het er ocycl i cd_géoup attached to is 2 0 JUN 2005, WD 02/49648 ;
PCT/ 10301/ 49303 ICKEYRES #35 1R 1R Opngribeted SInGiE R BAMRI KSR BTONAtIRGNES N | |

Ra 1 N d%?\s@%ng of 1 to 3 heteroatoms independently selected from the group consisting of
-0-, -8-, and -N=, provided that the rings do not possess adjacent oxygen and sulfur
atoms. The heteroary! group can be unsubstituted or substituted with one, two, or
three substituents independently selected from lower alkyi, halo, cyano, nitro,

15 haloalkyl, hydroxy, alkoxy, carboxy, carboxamide, mercapto, sulfhydryl, amino,
alkylamino, diatkylamino.

When a variable appears more than once in the structural formula, the identity
of each variable appearing more than once may be independently selected from the
definition for that variable.

20 N-oxides can form on a tertiary nitrogen present in an R substituent, or on =N-
in a heteroaryl ring substituent and are inciuded in the compounds of Formula 1.

The expression “prodrug” refers to compounds that are drug precursors which
following administration, release the drug in vivo via some chemical or physiological
process (e.g., a prodrug on being brought to the physiological pH or through enzyme

25 action is converted fo the desired drug form).

The term “chemically stable compound” is defined as a compound that can be
isolated, characterized, and tested for biological activity.

For compounds of the invention having at least one asymmetrical carbon atom,
ail isomers, including diastereomers, enantiomers and rotationa! isomers are

30 contemplated as being part of this invention. The invention includes d and | isomers
in both pure form and in admixture, including racemic mixtures. Isomers can be
prepared using conventional techniques, either by reacting optically enriched or

optically pure starting materials or by separating isomers of a compound of Formuia }.



R R RA\ SNS YCX~ 1 Q and R31S NR9 (CH2)ae-NR1OR11 | , J-- CONRLDR13
or Nmmm 5 In particular, the preferred group includes the abov?'ﬂ "
conpounds wherein R is hydrogen, R2 is hydrogen or -(Cl-C6)alkyl, Rlzp Zl%r‘
R6 and R W& @&/ 49¥ependently hydrogen or hal ogen, R8 is 1-BCIuisst/idzot ents

i ndependently selected fromthe group consisting of H, hal ogen,

-Q(Cl-C6) al kyl, -OH, polyhal oal kyl and pal yhal oal koxy, R9 is

- S02( C1- C6) al kyl, -S02(C3-C7)cycl oal kyl ,'9-‘802( Cl- C6) al kyl (C3-C7) cycl oal kyl
-SQaryl, 10 SQ2heteroaryl, -S02NR13R14, -CQ Cl-C6)al kyl,

- GQ( C3- C, ) cycl@anpyplinds GF @uigs ainkgyi§tGa -LDBpbsated ahé wolvate] @ranyyincluding

-C(Oh |, | h , i H. | kyl, R11 i
Sbal C1- Guargifons i Geraral ghe Sk i 1 RhaRmGsLECT RS y
‘selected sfo!\%ﬁté;sgersh ?g%’}%@fﬂi t lantBedRe gfe ba@0dieht tPiHe HsohvABd f%@@s s um

of I and mis er aspect of this invention is a net
t r eat i ng far patposas ofi#his iryeatiodi sease or condition nedi ated by NPY by

“adm ni steri th ical | ffegti 2 0 JUN.2005 WO 02/49648,
PCT/ USQ | 46302 SATPouRR Gt Fopnuls Cmyaaint PSRTRBRRUNGAN 2caSBIagts 581% Hibeof . or
2 phar MGous e kVinoREERPAGHLS EXBhipISS oF LB ERR Ybr Qe Fhrriaigh BeDOr UD 0

the mammal ~ p that the receptor 1s the NPY-5.receptor.
Anot her dypeathioric, tduiferic, presphoric acelia, edtiednatonic, malibyd, afalicy amhamg obesity

i sing. adm ni steri t tient .i d of . h t { )
el s o A i A ot R B2 e acigeoor ug
ther eof , you @n&mwﬁf&@tgkg@kﬂm 1RE GRS Safdbfe BFe&%g%@ Pg%ﬂ%ﬂ%ﬂggﬁ? g{eesa' d

prodrug. Another aspect of this inventionis dire a meth .
t r eatib ng besei fognmandth arstrffibient emdivstd o thes desicdd asiddalproduceadalinotiexi a

conprising _adm.ni sterin to, pati.ent a-therapeutical,l ffectjve unt
of '8 comfUaNANUAGTAAIG. [1hedres BRER oM En BrvarS g e a Al
accept abh@trsalshitableSiiut SQIRAESE s6hutiBAl SudH 88 Hitgte afVeiR&odafRect of this
invention is directed to a nethod for treatin

hydroxide, potassium carbonate, ammonia or sodium bicarbonate. The free base

forms differ from their respective salt forms somewhat in certain physical properties,

15 such as solubility in polar solvents, but the salts are otherwise equivalent to their
respective free base forms for purposes of the invention.
In a preferred group of compounds of Formula |, the heterocyclic group

attachedto Zis



hyper|i pi dem a conprising admnistering to a patient a therapeutically
effective anount of a conpound of Fornula |, a prodrug thereof, @ &N 2005
pharmaceutical |y acceptable salt 15 of said conpound or of said prodrug.
Anot her é’g‘B@%/f%%ff this invention is directed to a nethod fRrT/VEE&#IRg
cellulite and fat accunulation conprising admnistering to a patient a
therapeutically effective anmount of a gﬁrrpound of Fornmula I, a prodrug
thereof, or a pharmaceutically acceptable salt of said conpound or of said
prodrug. 20 Another aspect of this invention is directed to a nethod for

treating type Il diabet esRsorrpri sing adm most eri ng to a pagpbent a
therapeutically eff ect4i ve nt of ag4conpound, of Fornul a pr odr ug |
t hereof, or a phar madeudi ccept sai d or of said
prodrug. In addition to ect” t he conpo IS ‘
i nvention on the NPY Ntype, th tgeases an opdi.t ions that

wll benefit fromthe | oss such Nin resi &t antle, Rn‘pai red

gl ucose tol erance, Type |IRDi abetes, hypertension, hyperlipidem a,
cardi ovascul ar di sease, gall stones, certain cancers, and sleep apnea The

conpounds of the inventi oR> y also have utility ip the treatnent of central
nervous system di sorders guchuas sei zures4deprgssi®n, anxiety, al coholism
pai n; 30 netabolic di sonde Such as horr‘r& ities; bone diseases
such as osteoporosig, d¢isteqgpenia, and Paget'|s di sease; cardiovascul ar and
renal disorders suc y nsi on, cardi rophy, vasopspasm and
nephropat hy; sexual a 21Q. JUN 2005 WO 02449648 PCT/ USO /49302 -12-
reproductive di sorders; gﬁ"stroi ntestinal disord®s such as Crohn's disease;
and respiratory diseases such as asthma. This invention is also directed to
pharmaceutical conpositions which conprise s an anmount of a conpound of ’

Formula I, a prodrug theregf, or a pharmaceutically acceptable salt of said
conmpound or of said prodrug ard a pharnaceutigfally acceptable carrier

therefor. This invengfan also directed to jphagsmaceuti cal conpositions for
I chyconprise a sity treating amount of a
f, Jor

the treatnment of obesit

conpound of Formul a, i $0 prodrug ther phar maceutical |y
acceptabl e salt of sai &conmpound or of sai $drug and a pharnaceutically
acceptabl e carrier theretor. Conmpounds o ormula | may be produced by
processes known to those skilled in the art and as shown in the foll ow ng

reaction schenmes and in the 15 preparati ons and exanpl es bel ow.

' ! ‘ I a
and R%is N-R? (CHa)o.s-NR'OR""! CONR'R™ of —
ko m m m

5 In particular, the preferred group includes the above compounds wherein R is

hydrogen, R? is hydragen or -(C+-Cglalkyl, R*, R®, R® and R’ are independently
hydrogen or halogen, R%is 1-3 substitutents independently selected from the group
consisting of H, halogen, -O(C+-Ce)alkyl, -OH, polyhaloalkyl and polyhaloalkoxy, R%is
-S0,(C+-Cg)alkyl, -SO(C3-C7)cycloalkyl, -SO(C4-Cglalkyi{Cs-Cr)cycloalkyl, -S0saryl, -
10 SOsheteroaryl, -SO.NR™R™, -CO(C1-Cs)alkyl, -CO(C3-Cr)cycloalkyl, -CO(C;-
Ce)alkyl(Cs-C7)cycloalkyl, -C(O)aryl, -C{O)heteroaryi, aryl or heteroaryl, R is H or
alkyl, R" is -S02(C1-Cg)alkyl, Q is -OR™ or -NR"¥R™, R" and R™ are independentiy
selected from H or
-{C4-Cs)alkyl, the sum of jand k is 2 or 3 and the sum of  and m is 2 or 3.
15 _
Another aspect of this invention is a method of treating a patient having a
disease or condition mediated by NPY by administering a therapeutically effective



2 0 JUN 2005 - WD 02/ 49648 PCT/ USOL/ 49302 -13- Schene 1 BYNH2 E X Y E = halo
| "Suzuki coupling" PG = protecting group Z-B(OH)2 N.C 2. 6H20, Az'@Y_m@ag%
"Suzuki, coupling” A BYNO2 NaBH4 A ( 2 EX Y Z-B(OH)2 Z kx_Y or Z'1 X-Y HZ,
Pd/ C phenWO &%6t80f or mat e, | phenyl chlorof ormate, or 4-ni (PCAPHEHI302

chl orof ormate, or 4-nitrophenyl chloroformate, or triphosgene, path A or
tri phosgene, or N,'-disuccinimdyl or N, N -disuccinimdyl carbonate
carbonate R2 path B HN R2 R2 ' ON-PG HN N -A Bt HNYN'ONRO ZX Y O KN PG
R2 1. deprotect g NN 2. acyl halide, A" Y Y NRg sulfonyl halide, ZX Y O
i socyanatamolRR dfla eOrBpHYDbANof POryle 0arogudthiene@ec heaphrmacaiticallyhet er oar vyl

by aryl d@eeBbTesaReRSREIGTRHUTENY o $410 RSPGN i DeSAMBTalr I RiFfHES
e e et U BEERC Kk pen el & o0y Lo e g
derivative. Trigadthenaspécttahéhis inenyibndsidirecidd fo & methoe of ireatihg abepitgny|
chior (5)f Orcrcr)?rgperisi:fg_ gid;nrir%g{gi%lto a patient in need of such treatment atherapeutically
effective amount of a compound of Formula | or a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug.

Another aspect of this invention is directed to a method for treating eating and
metabolic disorders such as bulimia and anorexia comprising administeringto a |

10  patient a-therapeutically effective amount of a compound of Formula |, a prodrug:

| thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug.

Another aspect of this invention is directed to a method for treating
hyperlipidemia comprising administering {o a patient a therapeutically effective amount
of a compound of Formula |, a prodrug thereof, or a pharmaceutically acceptable salt

15 of said compound or of said prodrug.

Ancther aspect of this invention is directed to a method for treating cellulite and
fat accumulation comprising administering to a patient a therapeutically effective
amount of a compound of Formula |, a prodrug thereof, or a pharmaceuticaily
acceptable salt of said compound or of said prodrug.

20 Another aspect of this invention is directed to a method for treating type Il
diabetes comprising administering to a patient a therapeutically effective amount of a
compound of Formula |, a prodrug thereof, or a pharmaceutically acceptable salt of
said compound or of said prodrug.

In addition to the “direct” effect of the compounds of this invention on the NPY5

25  subtype, there are diseases and conditions that will benefit from the weight loss such
as insulin resistance, impaired glucose tolerance, Type |l Diabetes, hypertension,
hyperlipidemia, cardiovascular disease, gall stones, certain cancers, and sleep apnea.

The compounds of the invention may also have utility in the treatment of central
nervous system disorders such as seizures, depression, anxiety, alcoholism, pain;

30 metabolic disorders such as hormone abnormalities; bone diseases such as
osteoporosis, osteopenia, and Paget's disease; cardiovascular and renal disorders

such hypeﬁension, cardiac hyperirophy, vasopspasm and nephropathy; sexual and



.0 chloroformate, triphosgene, or N, N -disuccinimdyl carbonate and an
organi c base, followed by an am no substituted cyclic am ne derg@t‘ju‘nemmj th
the ring nitrogen protected, gives a urea derivative (path A). eavage of '
the prot ¥Pi%d°d¥ oup provides an anine that can be deri val§Ea§O¥P3¢% eat ment
with, for exanple, acyl chlorides, 2 0 JUN 2005 WO 02/49648 PCT/ USQOL/ 49302
-14- sulfonyl chlorides, and isocyanat es Alternatively, in the urea-formng
step an am no substituted cyclic-am ne geri vative wherein the ring nitrogen
is derivatized with an R9 substitue%t .can be ushed ag‘h, B). Path B is the
pr ef er r efEARE RS S\HERTdrEs: igashpyitegiingydisosdgrkygh ap&ie Bér‘é/ﬁef’a%%rﬁf@unds of
For mul a - o ol j RLRL N\~ NJN~~ (NN5 NNNN\ N and
R S Can*%%ﬁ%g?ﬁ%ﬁgﬁsyﬁé%ﬁﬁ#ﬁ S outlined in Schene 1. Schenme 2 Fi BNH2 .
tri phosgene B HNdep BHNZ A7 ~CL zXYR2 z)" XYOOz XYOO HNOQJ
HR2 Q NH2 BYNYN zAX Y ON O In Schene 2, a, biaryl anmi.ne derivative is
treated with fRSERGAYORHS P é‘fﬁﬁ?é’sfofig’lalr BReaUtsaGamRoRiensWvIch comprise

4- (et hy ﬁmfﬂq i i hVe.
Depr ojt ec{aﬁ?n 0 ?ﬁéq%etiai ) igﬁ‘g@%ﬁé%%@éﬁu&@g?%ﬁf 8\r/v?c“‘tlﬂ an%?régfr{l‘gé”yaci d,
gi ves a Hedapisbldemituitsaicecompeukdiord saaihpriodeng baddephaahacedicdaily t r eat nent
with 15 H2. 2 0 JUN 2005 WO 02/49648 PCT/ USQ /49302 )

acceptable carrier theretor.

This invention is also directed to pharmaceutical compositions for the treatment
of obesity which comprise an obesity treating amount of a compound of Formula, |, a
10 prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said

prodrug and a pharmaceutically acceptable carrier therefor.

Compounds of Formula | may be produced by processes known to those
skilled in the art and as shown in the following reaction schemes and in the
15 preparations and examples below.




-15- Scheme 3 Rz NH2 HN S Z-0001 Z HH _ S H SN NPG H2N-N NH2 N NHz O Z~
4-nitrophenyl - chloroformate z ftz NH R 1. deprotect NNrHN N NN NN
SO-ONPG 2. acyl halide, Z/L S O'ON R9 sulfonyl halide, iSO(Z)QiM@HS I
Schenme 3, an acid chloride is condensed with thiosem carbazjde tos%i ve an
N-acyl t Hi%GEE¥8ar bazi de derivative. Treatment of the N ad{iT/US01/49302

t hi osem carbazide with a strong acid results in the formati on of an

am not hi adi azol e derivative. The ammnpthiadiazole is converted to a
substituted urea derivative as described earlier. Schene 4 S 1. NaH 2 Br X
NHz 2. 4-nitrophenyl- HR Z~Owe N NH2 N chloro formatte (N~-Nr N Owve H+
z 3 R zSO0'ONPG HN 'ON PG S i de, 2 sulfonyl halide, R2
deprotect N N N isocyanatte (' NrNN 10 z' S O NH grSnPA,-ON. In Schene 4 an
al pha brono acetal is condensed with thiourea to fppr\Frh/a - Substituted

2- ani not hi azol e derivative. The 2-ani not hi azol e gdérk¥ative is converted to

a substituted urea derivative as described in earlier schenes. 15 Schene 5 2

N
z
n
5

D JUN 2%0=5hato "Suzuki coupling”
PG = protecting group Z-B{OH),
NICIQ'SHZO.
A B"\‘l’ NGO, *Suzuki coupﬁj?" A B\\r NO, NaBH, pl; Bﬁ/ NH;
ey Y zmony, | zxY or 25
(OH) Hy, PUIC

ohenyl chloroformate,

or 4-nitropheny! chloroformate,
or triphosgene,

or N,N'-disuccinimidyl carbonate

pheny! chioroformate,

or 4-nitrophenyl chioroformate,
or triphosgene,

or N,N'-disuccinimidyl
carbonate

. HN 2
H Rz \Q'PG HN
N \G‘Q-Rg

.B N
Ao Y Y
A .y © Q-PG

Z7 X
2
1. deprotect B ﬁ :3
2. acy} halide, ASSTY ‘O
sulfonyl halide, Z/I\X'—Y o N.o8
isocyanate
2
M
.B
AT T
Z X"Y 'Rg
5 In Scheme 1, a nitro heteroaryl halide is coupled to an aryl boronic acid to give

a nitro-substituted biaryl derivative. Reduction of the nitro group gives a biaryl amine
derivative. Alternatively, an amino heteroaryl halide derivative is coupled to an aryl
boronic acid derivative to directly give an amino biary! derivative. Treatment of the
biaryl amine with a reagent such as phenyl chloroformate, 4-nitrophenyl

.0 chloroformate, triphosgene, or N,N’-disuccinimidyl carbonate and an organic base,
followed by an amino substituted cyclic amine derivative with the ring nitrogen
protected, gives a urea derivative (path A). Cleavage of the protecting group provides

an amine that can be derivatized by treatment with, for example, acyl chlorides,



WO 02/ 49648 PCT/ USOh/ 49302 -16- N "Negi shi coupling” N Cl 2 6H20, ph?ﬁ%hNgﬁ%
NaBH chl oroformate 4 NH2 )L- N'-1\10 2 NN~ E S Z-Zn-Br ZXS Z~-s 2

halo ' ONPG a halide, H2 HR2 sulfonyl halide, HR2 NN N Erotect N
%-No\ruséi‘é‘}%%@m N-N Z~S 0 -ON Z}-S O NH Z~S O PG - OYRFSIH B2 hene 5,
a 5-halo-2-nitrothiazole derivative is coupled to an aryl zinc halide wunder
pal I adium catal ysis to give a 2-aryl-5-nkgrothiazole derivative. The 5

ni trothi azol e derivative is then converted to a substituted urea derivative

as described in . earlier Sche Th ounds For | a. |b|t

sel ect | vesqtf@@wbaéat'%% @%OP%‘?& ilt t}’(‘?rlt"f 2” HE“’@ rm;ng Pc?r‘ RT¥"®een
correl at i ssuch
o bbea 15 Ut T BLADERIHG Bétr‘aﬁﬁ%"é"é%%ﬁ e rh PRtadkh RAIaRASRIAIER

phar macol stgjsd;rajerﬁ«;tan\bet ysed(patbB). prath &isrtbs ptteﬁargatemettmoaﬂwnenﬁ riatagyi or

neur opeptide Y Y5 receptor antagoni st activi ty. The conpounds are non-toxic

at pharnmaceutically therapeutic doses. Foll ow ng Bre descriptions of the
test procedures. s cAMP Assay HEK-293 ceI I S ex Y¥si g the Y5 receptor

subt ype [ i nt di f [led.\Eag e nedi a (G co-BRL)
suppl emvﬁeégrq%‘?yl (‘%&?’g&@gf Pgﬁf%ﬁ%ﬂ n| ci ﬁftrep onycin and 200 g/ mi
Ceneticin(r) (G bcoBRL #11811-031) under a hum dified 5% CO2 at nbsphere. Two
days prior to as%ay, cel I skRwere rel eaded from R' 175 tissup'culture flasks
usi ng cel | ti onySAULi on n e yrm\ c [Si@g #C 5914]) and
seeded i nto |96; wel Il a bo'f't (:;E cu |tu e pfat ezh at ensr ty of

15, 000G t 0 %20, P@)OO ceh.l S r wel-{1 ter roxi mat el rln\burs anfle cel |

nonol ayers 5 were rinsed with Hank's bal anced salt solution (HBSS) t hen

pr ei ncubat ed_w tge

N
g S 1 can be prepared by the methods outlined in Scheme 1.

Scheme 2
. =3 H R?
A’B‘YNH‘? triphosgene . B H a deprotect BN, N
A oy - AT O, - i \l’ T \(:L
27X R? LAY 0 5 zx" 0 o
HN o
Ok
0
H R
Q-NH, _ /’EB“YNYN
zoxY 0 :gm-o

10
In Scheme 2, a biaryl amine derivative is treated with triphosgene and a base
followed by treatment with 4-(methylamino)cyclohexanone ethylene ketal to give a
urea derivative. Deprotection of the ketal, for example, by treatment with a strong
acid, gives a ketone derivative. The ketone can then be derivatized by treatment with
15 QNH..
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approximately 150 pl/well of assay buffer (HBSS supplenented with 4 mM

MgCl 2, 10 nM HEPES, 0.2% BSA [HH]) containing 1 nM - -

3-i sobutyl -1-met hyl xanthine ([IBMX 2 0 JUN 2005 WO 02/ 49648 PcT/ &80l
-17- Sign¥WeHYE8 with or wthout the antagoni st conpound RSFI/US91d9I88t at
37C. After 20 mnutes the 1 mMIBMX-HH assay buffer ( antagonist conpound)
was renoved and replaced wth assay buff containing 1.5 pM (CHO cells) or
5 M (HEK-293 cells) forskolin (Sigm #F- ‘@{386) and various concentrations of
NPY in the presence or 5 absence of one concentration of the antagoni st
conpound of interest. At the end of 12chametes, the nedia were renoved and

the cell nonol ayers treated wwth 75 i ethanol. The tissue culture plates
were agitated on a platformshaker for 15 mnutes, after Whl the pl at es
were transferrgd to'a warmbath jngorder to evaporate ik y Upon
bringing all w#lls toZdiGghess, ﬁhe)i\cel | resi diies wer es’r&ﬁsol ub| I [ dl-Wat h 1o

250 | Fl ashiriat ) assay-buf figr . N H¥anount—of "c AV kg each wett—wers

i Z
guantified wusing the [1251]- I\/I;[FI ashPl ate(r) kit <(NEN #SVMP40@bpheyd
according to the protocol provided by the nmanuf actur er .- Dat achertrextpr essed
as either pnmol cAMP/m or as percent of control. data points were
determned in tripldecate and EC50's (nM were cq:QPat ed using a nonlinear
(si gnoi dal ) r‘&bsw equatibNeQ@e&thad Prj 4y ﬁ e KB of the
ant agoni st /c_é%ou\m’d\ﬁé esti rTE us ng the g ng formula: KB = [B} /
(1 - {[A]Z7 TALY ePEA| §° 0 o the a N'NPY) in the absence
of antagonist, [A] is the EC5 gﬁ & agonl st (NPY) in the presence of
antagonist, and [B] is the conc flY¥ation of the ant agoni st. 20 NPY Receptor
Bi ndi ng Assay Human NPY Y5 receptors were expr essed in CHO cells. Binding
assays were perfornmed in 50 nM HEPES, pH 7.2, 5 mMMCaCl 2.1 nM MC 2 and
0.1 % BSA conﬂlaﬁﬁhﬁgw@m@)@d&ﬂwlmﬁaﬁwdﬁﬂéeémtmﬁh@@nwﬁmazmtop@yeﬁme YY
inatpta S e
presente. YA BREpicHryadts BonyBE RGBS Rad HidSe Al gAdb ik C

at room t engiesraf acid rédets ihithe eredhtidrhofoarg amihdthigamaldaetvglivessThe ber fil ter
pl at es whi ch had heen pre-soaked in 0,5% polyethleneimne, The filters were
washed wi ﬁﬁ“%ﬁi‘ﬁi’dﬁ% e pufBiasiedsia @ ﬁHbSt&HH?d ‘l"éfé’l Fpvative ey descriRed SAERT- i n a
Packard TopCount scintillation counter. 30 For the conpounds of this

i nvention, a range of neuropeptide Y5 receptor binding activity of from
about 0.3nMto about 1000nM was obser @chen@@dpounds of

8 1. NaH

2
Br A NH 2. 4-nitrophenyl- R
ZJ\rOMe HoN™  NH; /\( chloroformate L \>,,N N\O
—— —
OMe o /@ 3. R | y 0 N-PG
HN
acyl halide,
2 sulfonyl halide, RZ
deprotect R isocyanate ',d N
—_— L \>,N N A \>—~ \O
10 O NH O N.Rg

In Scheme 4 an alpha bromo acetal is condensed with thiourea to form a 5-
substituted 2-aminothiazole derivative. The 2-aminothiazole derivative is converted to
a substituted urea derivative as described in earlier schemes.
15

Scheme 5



this invention preferably have a binding activity in the range of from about
0.3nMto 2 0 JUN 2005 WO 02/49648 PCT/ US01/ 49302 -18- about 500nMI) pgN E05
pr ef er abl g‘%ﬁﬁw %Eout 0.3nM to about 100nM and nost preferabl from about
0.3nM to $6hM  Yet another aspect of this invention i¥ 4P4Ei ons of
a conmpound of Formula I, a prodrug thereof, or a pharnmaceutically
acceptabl e salt of said conpound s o of said prodrug and other conmpounds
as described bel ow. Accordingly, another aspect of this inventionis a

met hod for treating obesity conprising adnj L??tl_grl ng to a pati e]qlt ‘a. an
anount o first coOWgpshhchuptad'd fir st COWDE)E& & ng a Formul a” 10ro§69ﬂ§8“”d
a prodrugi_ \§ eieof, or a pharmpceutn®eljy, ac é;i'me s® nsai d-¢onnalind

io or of"said. prodru%gl and b. an ,&rg)unt of a second éegpound s=d d second

conpound being a f33“44§6ni st, a4hyroninetic agent,Zan eating mﬁ
fi
NP

and
| so

nodi fyi rig=hg@ent, or an NPY ant agoni st wherein the amounts of the
second conpounds result in a therapeutic effect. 15 This inventio
directed to a pharmaceutical conbi nation corrposq@%[,decortpu sing: a

t her apeuti cal I ﬁeffectl ve anount of a]_icqﬁapoa ti oirerRMIiWel Nng a f| r

conpoungy ir coppauad bej an Fay a | issngreand,
ceu{-l-eal—l-ybagg t alil e Ysalt eL—sm—d»eong:? g @ald
onPst

t her eof 4
prodrug a sec@nd Mpasind, sai dzSetond Gconmpeliil being a 3

thyrom neti c agent, an eating behavi or nodifying agent, or an NPY
ant agoni st; and/or optionally a pharmaceutical carrier, vehicle or diluent.
Anot her as pb‘cScbémerﬁ @ Smmai-rdttoiréaza)laﬂeﬁmﬁm issicugplechio an asylwoathabfiea

Formul a_| ound, t her eo or a. 2 har maceut.j cal |y acceptabl e
salt ofP @%r q@g Lﬂ‘?‘gag§'s géﬁ % L?J&tr tﬁ&azg?e ﬁﬁﬁ\’%‘@euﬂﬁgrl y acceptable
caryi ehrtroYﬁQt&bQié?fvaﬂ{/é tetHerl chrﬂ/eHe"dStb dglidstitpeadaeh Aefivalive 88 deRBHBEG Of a
f33 agonist, a thyrom netic agent, an eating behavior nodifying agent, or
an NPYIWﬁrhngDB@maﬁd a pharmaceutically acceptable carrier, vehicle or

diluent in a second unit dosage form and 30 c. neans for containing said
first and second dosage fornms wherein the anounts of the first and second

conpounds 1 gpdldompbimdsherRgeila ¢ eRhibgcleledtive) nliog&Ode Y Y5 receptor
antagonizing activity, which has been correlated with pharmaceutical aciivity for
}  treating eating disorders, such as obesity and hyperphagia, and diabetes.
The compounds of Formula | display pharmacological activity in test
procedures designed to demonstrate neuropeptide Y Y5 receptor antagonist activity.
The compounds are non-toxic at pharmaceutically therapeutic doses. Foliowing are

descriptions of the test procedures.

CAMP Assay
HEK-293 cells expressing the Y5 receptor subtype were maintained in

Dulbecco’s modified Eagles' media (Gico-BRL) supplemented with 10% FCS (ICN),

) 1% penicillin-streptomycin and 200 pg/ml Geneticin®(GibcoBRL #11811-031) under a
humidified 5% CO; atmosphere. Two days prior to assay, cells were released from T-
175 tissue culture flasks using cell dissociation solution (1X; non-enzymatic [Sigma
#C-5914]) and seeded into 96-well, flat-bottom tissue culture plates at a density of
15,000 to 20,000 cells per well. After approximately 48 hours, the cell tnonoiayers

5 were rinsed with Hank’s balanced salt solution (HBSS) then preincubated with
approximately 150 pliwell of assay buffer (HBSS supplemented with 4 mM MgCl,, 10
mM HEPES, 0.2% BSA [HH]) containing 1 mM 3-isobutyl-1-methylxanthine (IBMX]



WO 02/ 49648 PCT/ USOL/ 49302 -19- Preferred antiobesity agents (taken singly

or in any conbination thereof) I n the above conbi nati on net hods, C?:H’]J\Qf@hﬁon
conposi tions and conbinati‘on kits are described bel ow. The foll ow
anor ect i c v dr¥64ant i obesity agents: 5 phenyl propanol ani ne, P@EpbsidbIve,
pseudoephedri ne, phenterm ne, a chol ecystokinin-A (hereinafter referred to
as CCK-A) agonist, a nonoam ne reuptake inhibitor (such as sibutramne), a
synpat homi netic agent, a serotoninergic-agent (such as dexfenfluram ne or
fenfluram ne), a dopam ne agoni st (such as bronocriptine), a

el anocyt &igibmil-887 N@ith oF WHMe U BreatiagonRPRb&ipcUndaiMetdrést & IreCanveart 20 10
stimul ati ng hornone anal og, a cannabi noid receptor antagonist, a nelanin

concent ramlngtasdhﬁdnmﬂéﬂﬁMéoHHsassaﬁﬁwf@ (praﬂtea@nl@he@@paamd)eww Erepyed ang as

| t t t t t
o o 1 iepideed Ribasay tidtergenElibl 1 SERRKCHS BRI T VOB AR
agents ing +r%§8hrpf§‘p?r§el #r 39088 ?)aha f\rari%g%h%ﬁiréwﬁsoéf RPSNR tAE pRERRSSor

't hereof, glucocottrFcold receptor agonists and 15 antagoni sts, orexin
recept or absagonobtee conoemiration chﬁthdlmgagmmseCmmanUag@rﬁurﬁEmst Apthe shd obf

t he gl ycagqn-|i ke peptlde 1 receptor and |I|ar neurotro hic f rs such
as Axoki ng%‘ﬂ jhwiteetha spedia waregamoved gt § ef"s anaiSyREtr ?’@Qt"f"ﬂgtfg PZbet es

conpri sin t d,
caid f1 ot Ty BEL A L8iSoRi FRte BlBisdoh APRmP oA dbEls PR,
phar maceutaflealhjctatteeplatdy weratrdngférreditd acnanawath iroordsr t6 @veppratesl th@ and
b. an anount of a second conEound sai d second conmpound bei ng an _ al dose

r educt ase Sthanahi Lo kringive gt avellsie siswersa. dke cehresidues wese sasalihilzedwith
dehydr,ggenage | FﬂQéHPFa?éo a's@,égphﬂer ”’?E%%%dht FAl ﬁ?ﬁeaehg&qn%é’é dhngeipne

such as fToglitazoné or tazone such as ros taz ne or
pi ogl i tazmlsmg the [é%il]iaﬁtMFtﬁmelgﬂe@mz (NEN %moompan@eccmchmgatmnbmmrdﬁocol

wherein the a s of the first _and second conpounds result
hor apout PEORREGBY the IEniTACHHT RSPVl EXRIFSSed 88 & eapm%fcﬁh@%/m'.%ﬁs
conbi nat i rCHIRP bd
of a COh‘ngél tion ?(t))hgrelpsﬁ\lﬁea é ﬁgsﬁvg%n%%t&?]@ﬁ&pﬁ? !P ﬁ?éé% yacngof éggndﬁ@g?
Formul a | catubxdedad:sirag pmodlinegar (sig;an@dél) regr%smraeqwmn d(ﬁ:ralph?add?reqma‘bﬁ e
salt of sai,d co und or of said a second ai d, second
Cammouid” s B SrySbopkttanaeBng Wasksuraaie g 1 Rlowing RfmuIs:

Ke = [B}/ (1 -{[AT/{A})

where [A] is the ECs of the agonist (NPY) in the absence of antagonist,
[A7] is the ECx of the agonist (NPY) in the presence of antagonist,
and [B] is the concentration of the antagonist.
20

NPY Receptor Binding Assay

Human NPY Y5 receptors were expressed in CHO cells. Binding assays were
performed in 50 mM HEPES, pH 7.2, 2.5 mM CaCl,, 1 mM MgClz and 0.1% BSA
containing 5-10 pg of membrane protein and 0.1 nM **L-peptide YY in a total volume

25 of 200 pl. Non-specific binding was determined in the presence of 1 uM NPY. The
reaction mixtures were incubated for 90 minutes at room temperature then filtered
through Millipore MAFC glass fiber filter plates which had been pre-soaked in 0.5%
polyethleneimine. The filters were washed with phosphate-buffered saline, and
radioactivity was measured in a Packard TopCount scintillation counter.

30 For the compounds of this invention, a range of neuropeptide Y5 receptor
binding activity of from about 0.3nM to about 1000nM was observed. Compounds of

this invention preferably have a binding activity in the range of from about 0.3nM to



WO 02/ 49648 PCT/ US01/ 49302 -20- inhibitor, a glycogen phosphoryl ase

i nhibitor, a sorbitol dehydrogenase inhibitor, insulin, nmetformn,
acarbose, a thiazolidinedione such as troglitazone, rezulin, a gl}pamRngs
such as rqgsaglitazone or pioglitazone, a sulfonyluree, glipazide, glyburide,
or chl or pYQP4MO4E; and optionally 5 a pharnaceutical carri¥T/UsHK32% or
diluent. - - Another aspect of this invention is a kit conprising: a. an
anount of a Forrmula | conpound, a prodrquthereof, or a pharnaceutically
acceptabl e salt of said conpound or of sard prodrug and a pharmaceutically

acceptable carrier, vehicle or diluent in first unit dosage form 10 b..
o bt SO 0aNs THET B RrBBYErP R AR 1k Sl §i3RE dROBNE SR F RS eranly

i nhi bi torfr?@iazg{éﬁi :%ng%%gbpgg%se inhibitor, insulin, nmetform n, acarbose,

a thiazol ne such as troglitazone, rezulin, a glitazone such as

rosaglitazone et apbibgl bbpecing this isuddtimyiswoeabingtionsai deongloung ode, or

chl or propam de and a pharnmaceutically acceptable carrier, vehicle or

di | uent i horngladoadrefivg aeealotta phafmaseially acsepiable salt @gﬁ@lgﬁ ¢RMBOLRY d
first .and rel deﬁé@ the first and second
corrpousnds’:"fcgfg%}?@i p?(%é@gaidﬁcgggﬁ |®p§#‘lﬁg%%% e '%%gfbr?gé:%‘ut i‘cal conpositions
cont ai ni ng t heAgedidieyly, rotickreamdpeoyf bieis iimvemtio”ds faonettad foriteatihgrobesity use,
for exanple, as tablets, troches, |ozenges, aqueous or oily - suspensions,

di sper si BF@MpEsiaaEsinopisiernguios’ Paigdl si ons, hard or soft capsul es, or

syrups or elixirs. o | i oL_:QL . or
according to any néﬁ%ﬁgﬁ%ﬁr%ﬁ%cﬁgggg?%%aﬁtf é@?&% Q?:g@ofpﬁﬁﬁgla !
phar maceutdrapbutd e pridrug tiseraof] orsuphameagegicallp asceptgbleosdtohsaid coompaarnid

agents selected fromthe group 25 consisting of sweetening agents, flavoring
agentl, c®l o $HY PEIEHEEARHd preserving agents in order to provide

pharmaceuticalhy el ggagio pids aaée%ﬁ.el&m;gm%&eécondTe@Hngppge%%@egt%fe

active ingrediént in admxture wth non- armaceut i c
exci pi ent sgovist; la taymmimdtisldgent.can ehéngibebbseior inedifying apért, or afiHeR¥

exci pients may be for e l e, ine di.l uent's, sugh as cal ci um carbonat e,
Sodi um S0ARAORBRLIESTSiA o BEICULT O i BisbaPHHesoBs CSTTATsHESHIE: 8.
granul ati g tickfddpt egrating agents, for exanple, corn starch, or alginic

acid; binding agents, for exanple starch, gelatin or acacia, and
| ubriat i ng agéhissnvéntioneis sy direcigndsi auphamacaudicel cambimationawsinipasitioml c.

The tabl els may, e uncoated G o IRmas (9% &nBYstod SIS WO

a first compound, said first compound being a Formula | compound, a prodrug
thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug

a second compound, said second compound being a 33 agonist, a

20  thyromimetic agent, an eating behavior modifying agent, or an NPY antagonist; and/or
optionally

a pharmaceutical carrier, vehicle or diiuent.

Another aspect of this invention is a kit comprising:

a. an amount of a Formula | compound, a prodrug thereof, or a

25 pharmaceutically acceptable salt of said compound or of said prodrug and a
pharmaceutically acceptable carrier, vehicle or diluent in a first unit dosage form;

b. an amount of a 33 agonist, a thyromimetic agent, an eating behavior
modifying agent, oran NPY antagonist and a pharmaceutically acceptable carrier,
vehicle or diluent in a second unit dosage form; and _

30 C. means for containing said first and second dosage forms wherein the
amounts of the first and second compounds resutt in a therapeutic effect.



-21- known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action ovg’p JﬂNImg\ger
period. For exanple, a tinme delay material such as glyceryl nonostearateée or
glyceryl dYQPEHCEH e nay be enployed. They may al so be coatREF/BSP1HpH2

techni que described in the U S. Pat. Nos. 4,256,108; 5 4,166, 452; and
4,265,874 to formosnotic therapeutic taplets for controlled rel ease.

Forrmul ations for oral use may al so be presented as hard gel atin capsul es
wherein the active ingredients is mxed with an inert solid diluent, for
exanpl e, cal ciRmefercad botichasitycrderits fiapho spigly er by akuebmhinatiorathesgal) ethat i n

capsul es where in.the active, ingrediegnt is mxed with water or .an oil
__magi um f%hovsxré%‘?%r'@%hﬁl?éh%q’ﬁv,cq%ﬂiﬂ? rbﬁ?'é‘???ﬁ'on?@ﬁ]c%ﬁn&’mt'(gpIk?‘sﬁ(ﬁ%eous
'suspensi Cﬁgﬁ@ Bkjd he active material in adm xture wth excipients

suitable tTor the manufacture of aqueous suspensions. Such excipients are
suspendi ng ag€eesiollboimgamnphareciiodindmremtibbrgiteagentsel | ul ose,

' hyl cel | ul hyd | . hyl - cel | ul , dj .al gi .
ol yvB ny | PR TP PR B e a Y RIGSE RiR G P BESIST N er 2 a0 B YRiOIgPIn-A
Wet 1ing qEERiSaftEeffred 1P4d CTHK) QpHIst) é‘lﬁwﬁé‘?ﬁiﬁb%hﬂﬁake“ ﬁhib}?&ﬁ(ﬂﬂcﬁ:as

| ecithin,” or condensation products of an al kylene oxide wt atty acids,
for exanmsibutpahipekyesympathensimeticaagentoa semideinergic @gemt geluatt 8s of et hyl ene

id ith | hai i phat i | cohols, f | e, heptad t hyl -
oxycet andlexiatghiie adierBimiudt 3087 inggheRsl Miches FRIAREHERE) 2ot or
derived ZQsfaheeybaltinulathd hofiEnd r@%tbfhgec?r?]@?o%irﬁ@hg%Yﬁélbﬁb@&ﬁ@- sor bi t ol

monool eate, or " condensation products of yl ene oxide with partial esters
derivied fstiomléting pormons analed, Aeannabingith jehepiersantbgonistaapralanipol yet hyl ene

or eser vatneeRraie bodivard BRIt RROE B Ty e R e 8, ©
nore col of jgpfin PR a I8psn eceMbLahdRLDd dilardih HH8HbARIst 8RS GNHRE iAMIBROr
sweet eni ng agents, such as sucrose, saccharin or aspartane. I

. Jly
suspensi diiglasigagss (Sushmas atlistathyOthes feweeds agrntadglvde iegmbeasieagoniptsa

o or msind Rt oPaBEkaS PhteotrabiFeicni BERN Ry HooRls 8RE "y
cont aisn  aarithhestiRl Dexdo /deptdrodntdgoristRirGcortie @svding pratain patafohigts or cetyl
al cohol . Sweet ening agents such as those set forth above, and flavoring

agent s nmeBOONSta it gixcaIVviikr Papide-dt resrptosead cilrygmuelerhicfaeees such
conposi t ‘é@ﬁé&ﬁg be preserved by the addition of an anti-oxidant such as
ascor bi ¢ &cid. 20JUN2005 WD 02/ 49648 PCT/ USOL/ 19302

Another aspect of this invention is a method treating diabetes comprising

~ administering to a patient
20 a. an amount of a first compound, said first compound being a Formula |
compound, a prodrug thereof, or a pharmaceutically acceptable salt of said compound
or of said prodrug; and
b. an amount of a second compound, said second compound being an
aldose reductase inhibitor, a giycogen phosphoryiase inhibitor, a sorbitol
25  dehydrogenase inhibitor, insulin, metformin, acarbose, a thiazolidinedione such as
troglitazone or rezulin, a glitazone such as rosaglitaione or pioglitazone, a
sulfonylurea, glipazide, glyburide, or chlorpropamide wherein the amounts of the first
and second compounds resutt in a therapeutic effect.
This invention is also directed to a pharmaceutical combination composition
30  comprising: a therapeutically effective amount of a composition comprising
a first compound, said first compound being a Formula | compound, a prodrug
thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug;
a second compound, said second compound being an aldose reductase



-22- Dispersible powders and granules suitable for preparation of an aqueous
sgspen5|on by the deltlon of water provide the actlvg |ngred|entZQMUN2w5

adm xture i spersing or wetting agent, suspending ne. or
nor e presgﬁagngg% Sui tabl e di spersing or wetting agentsﬁgﬁﬁﬁgag 32d|ng
agents are exenplified by those 5 already nentioned above. Additional
excipients, e.g., sweetening, flavoring.ggd coloring agents, may also be
present. The pharnaceutical conpositions of the invention may also be in the

e o ol | DEIOGPT. A ERGERAEOSpp s ML e O CBRYero0e e ATYAR 1 or

m xtures @.f;uﬂm%ﬁ@tforﬁﬂht a8 o8EVL mwméaoﬂé%{sbﬁ d@tvo@@afméﬂr@imw gceurring

phosphat i ., Soy beans, lecithi and esters partial esters
derived fgltbmdrmmcraas drssaagimam mmloghﬁagzdme o@suifcbnylumea@bpez:dspglgbuadne or

nonool eat and con d;Ej?ens ti I_@gloducts of the said partial esters with
et hyl ene Y(E)éODETBl ‘{Fg

al so contain S%\Bﬁgﬁﬁé@&]%qicg}r@f%mag Cﬁ'&ﬁiﬁbﬁt. 15 Syrups and elixirs may be
t

formul ated w sweet eni ng agents, for exanple gl ycerol, propylene glycol,
sorbitol or susnother aspeotdfdhmjhaemtmrsxsrmkutabemartsmg ain a denulcent, a

preservative and flavorin olorin ents. The ,phaymaceuti cal

conposi tions rfy bedh ﬁrqqs,&tpg@rﬁcgfmgagggm%ognpnpéypg {hegﬁ%u%g or

ol eagenoyshthEReNaEAl) aJ&Ep‘%a@B%%Wb?'s%"UB@M BenBerrﬂf's%icpero%%@éHu%g to 20
the known art using those suitable dispersing or wetting agents and

suspendi mgjwaxgm:egtmaﬂycacm@blbmnm neh@haedr ditoend. in Bhistuwit dbeagenfarot;abl e

Ront B ¢ par Gh or o FRCHEL 8 PALAIG0TH Ieqisi=ts: rBgt s 80B0gBNEBORDBANA N | n

1, 3- but angngigy, aé’c’iﬂB“iﬁ! &Qﬁ(dr@ééﬁ@é@ﬂhﬂmwmh%ﬁ RBtfoffiny aBhfhdsBak may be

errpl oyed are water, Ringer's solution 25 and isotonic sodi um chiorid
sol uti on. thlazohdidedlcme sitheas troglitazene, glekzslinara glitaaosatsuchas| ryosaglrtpmly@ar as a

| vent di di F t.hi bl and fj xed, oi | b
el oyed TRGHERRI SoHIHOME o= AP IR raRlorBr PSR T 1 at [y ach ds
such as %@r&a@@hﬁcéll%dé%@abl@ da*ﬂﬁerpﬁfé%r@é# Qi Ht ih B KoAB! Bt ddigeOloRsS Of

the invention may al so adm nistered in the formof 30 suppositories for
rectals admichi stration of the drug. The conpositions can be prepared by

o di nary.t ener at JPEE" for GIEREEH R Pl Se SO Bl M e e’
t her ef or %zﬁ@uﬁtsldﬁﬁéﬁré’t%ﬁd%@cdtﬂ dhSaRRid RRUHIHG thevsfe TRt &fdcRl S are cocoa
butter and pol yet hyl ene glycols. 20 JUN2005 WO 02/49648 PCTJUSO01/ 49302
The pharmaceutical compositions containing the active ingredient may be in a
20  form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or
syrups or elixirs. Compositions intended for oral use may be prepared according to
any method known to the art for the manufacture of pharmaceutical compositions and
such compositions may contain one or more agents selected from the group
25 consisting of sweetening agents, flavoring agents, coloring agents and preserving
agents in order to provide pharmaceutically elegant and palatable preparations.
Tablets contain the active ingredient in admix{ure with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of tablets. These
excipients may be for example, inert diluents, such as calcium carbonate, sodium
30 carbonate, lactose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, for example, corn starch, or alginic acid; binding agents, for
example starch, gelatin or acacia, and lubricating agents, for example magnesium

stearate, stearic acid or taflc. The tablets may be uncoated or they may be coated by

Wyl ene sorbitan nmonool eate. The emnul sions may .



-23- For topical use, creans, ointnents, jellies, solutions or suspensions,
etc., containing the conpound of the invention are enployed. (For [P;wgﬂ]ﬁﬁes
of this application, topical application shall include nout hvvash

gar gl es.)“‘%ﬁ@@éiﬁpounds for the present invention can be adiiTiV¥i&s®a in the
intranasal 5 formvia topical use of suitable intranasal vehicles, or via
transdernmal routes, using those forns of transdernmal skin patches well

known to those of ordinary skill in the~ &1t  To be adnministered in the form
of a transdermal delivery system the dosage administration will, of
course, bknaemtechnigees it deley dirintegratinnand ehsotptioodg rhime:gasuﬁ@ntaﬁé@abeact

[ f .th d
Cuppost i oft SiiFeY PR id e SABR0 AP BuShe bR e e iPBerding
hydr ogenaaeﬁ ﬁegepls@cr%!;@a c@mtrﬁdsﬁest@éra@ebygwaékﬁrms@éﬁehﬁapbe CRIpIOUSH.

nmol ecul ar d fatty acid esters of poOl'yethyl ene col . The dosage
regi men u'tfhey maygalshémmﬁedr{vd@heﬁe@hmqm deenriibedireiing WiS. |F§t Nes.ct280.108;

d t | .udi
15 and mei CEA6A A4 SRS 4T 4 RS ER R EREE PR Bp e Rl alRh NP8Re Lo be
treated; the rpyiRuRtiond dmbst oeéhqaya|bbeer@re%bnﬁéwa@ﬁ%gelaﬁnl@absmesof the
patient; and the particular conpound thereof enployed. A physician or

vet er i nar wharaif the actiee mgsaduentwarmmeadmryan cmrésnilchdzlm 1or @xemipbe aaleium
effective_apount of  the dru gu count er arres

ever se. ROl celCin RIRPEBRIP kG, 8o i Oniput RePtTes Wi TR I gtte
concent r ajrgpedight erHEkerhFH Waié’t%r@ﬂﬁ?nféﬂ%mﬁcﬁ"éﬂ@nﬂflé'p%éﬁMt o, tiaaid pheasiigi ty
requires a reginmen based on the kinetics of the drug's avallablllty to

t ar geto si oesliveTtil.s i nvol ves a consideration of the distribution,

cautl 1br1 um 2 b1 20081 Bptl e G AR n SRR GBS
range froguiatld férahdREnuBCREE oﬁdghta\omlﬁﬁépw:oﬁ@yswﬁ%&cipi@ft@eaéﬂ y, 25
dosages range fromO0.1 to 500 For oral adm nistration

conposi t | S¥EPeNdNg paenisy FISXxapmRiQi %ﬁfuumrpatrhexyraethy&ﬁeilumeefrseféﬂﬁelwl%%g 0.01

1000
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patient to be treatgon An effectlve armunt of the drug i.s ordinari l
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- 24- ethylene oxide with long chain aliphatic alcohols, for example, heptadecaethylene-

(0]

oxycetanol, or condensation products of ethylene oxide with partial esters derived

20 from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids
and hexitol anhydrides, for example, polyethylene sorbitan monooleate. The agueous
suspensions may also confain one or more preservatives, for example, ethyl or n-
propyl, p-hydroxybenzoate, one or more coloring agents, one or more flavoring

25 agents, and one or more sweetening agents, such as sucrose, saccharin or
aspartame.

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil, for example, arachis oil, olive oil, sesame oil or coconut oil, or in mineral
oil such as liquid paraffin. The oily suspensions may contain a thickening agent, for

30 example, beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those
set forth above, and flavoring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of an anti-oxidant
such as ascorbic acid.



Advant ageously, the active agent of the present invention may be

adm nistered in a single daily dose, or the total daily dosage miy m

admi ni ste{v%d |4§' i vidend doses of two, three or four ti me hﬁ% Or o e
of activeVhif'eit®ent that may be combined with the carrier?® E¥P38Fs to
produce single dosage formw || vary dependi ng upon the host treated and
the particular node of administration. I4,w |l be understood, however, that
the specific dose level for any particuldr” patient will depend upon a

vari ety of factors including the age, body weight, general health, sex,
diet, tinme of Risperwible Pawders ang @ranes SuHABESEF RfqRANatip0E AAALEHEL i on,

o0 e SHRBeRgbAN0 AR LhUBT AR R0L e BEAIS itk Blefl RERIFPAIASI "0

pr epar at idserding orevdiing agenistiipehoingthgest abe @renst fided presdriatitest he scope
of the disclosure. Alternative nechanistic pathways and anal ogous
st ruct ur &Hitakle dispafsing @ﬁwettmg PGS ang suw@nﬁmg a@ergmare exemplifigd by those

Pempor at (He2e R OB AR ARgSRbpER RS, €8, SR oG ha oA
(MeNI - 12)colorigck gl;gmg rmag@uw(y@@rmrl de (NaBH( OAC) 3), ethyl acetate
(Et GAc), nethano triethylamne (Et3N), ether (Et20

t et r ahydr of ur éfrhe(nhwaceahc@lm@wa@m@pfa HBV?MFWENEY)aiSQ b iaithefermx pheRane
(V). etiap)o kFL iods 1200 SCLTRRDAL oS EILER) £ 070 1t LIBR oA

pr eparative t ayer iromato

si ngl et) on!Pbeaauﬁméram:l,le gHNiszdﬁaréﬁm 2b migusegroiktheise. uitable emulsifying
N-t - but oxycar bonyl - 4- pi peri done ( 50 nmol ) and aqueous, et hyl am ne (40%

w w, 120 rﬁgﬁnﬁmﬁy@w%@%&%ﬂ@g p%ggp'mt dega & -thdeRy DRABEY leat)a. al@fi@Stﬁrg 75

mol ) H\%‘W (

was addegﬁ ﬁﬁ@@tés?é} geélb%zro‘é‘@?e;@é?ggg%nte \A%X’It} QQﬁ?%%tFérﬁ fo e o?@gﬁﬁc ayer
was 30 vvaﬁdambluatbhaaatoddélaﬁt;ordpncﬂ@c(sl\@ﬁﬁ)é)sald pattial edterarvdtrnethgzmmter@u@el‘, to
gi ve the epr ode U JUN 22@@ 02/ 4964 PCT/ USQL/ 49302 - 25- 510. 59, 97%
as an oil€ e sodgrNPRogledtey o e Amil§ions Mgy alsq cagfaing 557 (1 H,

m. 2-SOS@ateamga%d%veamg%enwl (o 1k (2 by

15 Syrups and elixirs may be formuiated with sweetening agents, for exampie,
glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents.

The pharmaceutical compaositions may be in the form of a sterile injectable
aqueous or oleagenous suspension. This suspension may be formulated according to

20 the known art using those suitabie dispersing or wetting agents and suspending
agents which have been mentioned above. The sterile injectable preparation may
also be a sterile injectable solution or suspension in a non-toxic parenteratly-
acceptable diluent or solvent, e.g.,as a solution in 1,3-butane diol. Among the
acceptable vehicles and solvents that may be empioyed are water, Ringer's solution

25  and isotonic sodium chloride solution. In addition, sterile fixed oils are conventionally
empioyed as a solvent or suspending medium. For this purpose any bland fixed oil
may be employed including synthetic mono- or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of injectables.

Compounds of the invention may also be administered in the form of

30  suppositories for rectal administration of the drug. The compositions can be prepared
by mixing the drug with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum

o release the drug. Such materials are cocoa butter and polyethylene glycols.



Preparation 2 ONH HCI 5 To a stirred solution of Preparation 1 (21.0 g,
83.7 mml) and Et3N (35 m, 252 mmol) in CH2CI 2 (300 m ) was addec}[gwﬁh
chloroformate (18 nml, 126 rrm)l) dropwi se. After 5 hr, sat'd NHACI &( 3
was added,WaHd*H& organic |l ayer was washed with H2O (150 BET/USHA98ex ' d
NaCl (150 m ), dried (MgSO4), filtered and 1o concentrated. To the residue-
(32 g) was added 4N HCI in 1,4-dioxane (300 m), and the m xture was
stirred for 4 hr. The reaction m xture W&’ concentrated, acetone was added,
and the reaction m xture was again concentrated. The solid residue was

di ssol ved i n MEOHidpicainise, anearfis 2anteentadiedies, Sbiutioas irtsuspepsions pﬁ‘tt:at e was

| | ect ed, hed th Et20 dri to th duct id (20.2
o S5y . coBTNRNeE SamRORRE Of the dbveBiohPrd sraRarSe T dRORPUERRRES TiC St ep
1 Gfr N prgé\éggo%ot&p?@aoa%p iRBtOR SREN BRMdE mberﬁNééhé%Qﬁ@%ﬁB%@ 2 (1 03 g,

3. 68 nmol I uor onret hyl pyri di ne : Pd( CAc) 2
(48 ng, 0.21 mtibke)conpdirmssfor (i pt&awknmgphnm)\m@gdmnt(stﬁrea lrgtheontrenamil)

d di t - but 1. t heat ed at
560 & For imi el ubd of Sutin afar SRR ok, oMK PonidaT il B8, 0505 °
Uhr ough ¢ ehdderorFgrbichisBbrarbwADatRRRIrk WA 18 S8 ORI ARN4AEE art.
PCT/ USQ / 49302 - 26- | 2/ wat er,; and the organic | ayer was washed
sat'd NaCA'ohRBémr(&@mm thef formerfextranstiasonat detivenyesystamethecdoshge vvas

bj ected to .f h aph di ent 99, MeOH CH2Cl 2) t
o he sbutiefShar VAP e Cafi BaodoRO\S eI PubepRoriB iR D) ©
the produgfy §9§e$é §iheh. (éo%oandgo?ﬁne”rﬁmsbnt mvéhﬁbh\eﬁéyﬁtssorts@aew«atréd a%Qa% Pd/C

(0.13 g) un an” H2 at nosphere. After one day, the catal yst was renoved
10 suppository employing bases such as cocoa butter glycerinated gelatin,

hydrogenated vegetable oils, mixtures of polyethyleme glycols of various molecular
weights and fatty acid esters of polyethylene glycol.

The dosage regimen utilizing the compounds of the present invention is
selected in accordance with a variety of factors including type, species, weight, sex

15 and medical condition of the patient; the severity of the condition to be treated; the
route of administration; the rena! and hepatic function of the patient; and the particular
compound thereof employed. A physician or veterinarian of ordinary skill can readily
determine and prescribe the effective amount of the drug required to prevent, counter,
arrest or reverse the progress of the condition. Optimal precision in achieving

20 concentration of drug within the range that yields efficacy without toxicity requires a
regimen based on the kinetics of the drug’s availability to target sites. This involves a
consideration of the distribution, equilibrium, and elimination of a drug. Preferably,
doses of the compound of structural The invention useful in the method of the present
invention range from 0.01 to 1000 mg per adult human per day. Most preferably,

25  dosages range from 0.1 to 500 mg/day. For oral administration, the compositions are
preferably provided in the form of tablets containing 0.01 to 1000 milligrams of the
active ingredient, particularly 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0,
100 and 500 rﬁiiligrams of the active ingredient for the symptomatic adjustment of the
dosage to the patient to be treated. An effective amount of the drug is ordinarily

30  supplied at a dosage level of from about 0.0002 mg/kg to about 50 mg/kg of body
weight per day. The range is more particularly from about 0.001 mg/kg to 1 mg/kg of
body weight per day.



by filtration through Celite and the volatiles were evaporated to give the
product (0.67 g, 94%. M5 W 260 (MtH)+. 10 The fol |l owi ng conmpounds were
made using essentially the same procedure and the appropriate st?' ti gi 5
materi al s:ywiyppogation 4 1 HNNN |- CF3 15'HNI\/R(CDC1§C é‘&gl i]gg
8.24 (LH m, 6.8 (LH s), 6.7 (L H d), 43 (2H m, 302827 (1
H m, 2.5 (3H s), 2.0 (2H m, 1.6 (1 H b), 1.4 (2H m. Preparation 5 1
HN N\v 20 '"H NWVR (CDCl 3, 400 MHz) 5 8.16-p4-H m, 7.43 (1 H m, 6.64 (1 H,
d J=8.6 Hz), 6.56 (1 H nm, 4.24 (2H, m, 2.90 (2H, m, 2.63 (1 H m,

2 0" 3N 2005 VIS 0 9EaE PRy 508 B 17 ofincd Fvelion ek tnihiyeT
M5 nl e 22lin(AvikYle déhepesatdrdne otalldaily ddsade: MaySiepdhirdNred in dividend doses
of two, three or four time daily.

The amount of active ingredient that may be combined with the carrier

5 materials to produce single dosage form will vary depending upan the host treated
and the particular mode of administration.

It will be understood, however, that the specific dose level for any particular
patient will depend upon a variety of factors including the age, body weight, general
health, sex, diet, time of administration, route or administration, rate of excretion, drug

10 combination and the severity of the particular disease undergoing therapy.

The invention disclosed herein is exemplified by the following preparations and
examples which should not be construed to limit the scope of the disclosure.
Alternative mechanistic pathways and analogous structures may be apparent to those
skilled in the art.

15 In the preparations and exampies, the following abbreviations are used: room
temperature (R.T.), phenyl (Ph), -{-butyloxycarbony! (-Boc), methylamihe (MeNH,),
sodium triacetoxyborohydride (NaBH(OAc)s), ethy! acetate (EtOAc), methanol
(MeOH), triethylamine (Et3N), ether (Et,0), tetrahydrofuran (THF),
diisopropylethylamine (iProNEt), 1,2 dimethoxyethane (DME), ethanol (EtOH), 1,1'-

20 bis(diphenylphosphino)ferrocene {dppf) and preparative thin layer chromatography
(PTLC), b (broad), bs (broad singiet).

Preparation 1
|

HN
Oy

25
To a mixture of N-t-butoxycarbonyl—4-piperidone (10g, 50 mmol} and aqueous
methylamine (40% wiw, 10 mi) in 1,2-dichloroethane (125 ml) was added NaBH(OAc);
(16.0 g, 75 mmol). The reaction mixture was stirred overnight, then 1M NaOH (250 mi)
was added and the whole was extracted with ether (700 mi). The organic layer was
30 washed with sat’d NaCl, dried (MgSQ,), filtered, and concentrated to give the product



O NUF An N2-purged m xture of Preparation 2 (0.94 g, 11 nmmol), 2-chloro-5
lo fluoropyridine (0.94 g, 7.2 mol; Synthesis, 1989, 905 - 908), 3@%52
(64 my, . 0.29 mmol), (di-t-butyl phosphl no) bi phenyl (0.16 mmol 49 ;

sodi um t - bHOKIHes (22. 2 mmol, 2.13 g) and toluene (40 ) iKg/Bwatew2at 100
C for 3 hr. The reaction mxture was allowed to cool then filtered through
celite, and the filter pad was washed vm'kaéEt QAc. The conbined filtrate and
washi ngs were washed with said NaHCO3, 15 ter and said NaC, then dried
(MS™), filtered and concentrated. The residue was subject ed to flash

chr omat ogr{dPryg( gt %diem oicrblA MR 6000k, QQONHE@V‘@@@*ZI) m)o2.8§i (26, tthle 2.55

2ot (5 55 18 GRUALRB TP AL T Tt

stirred under H2 for 3 days. The reaction m xture was flltered t hr ough

celite and the vol atil es evaporated tprafHhtbt he product (0.49 g, 100% as a
solid. "H NWR (CDCI 3, 400 M—|z)58.0'('TéH9W_7 2 (1H m, 6.6 (1H m, 4.2
(2H, M, 2.9 (2H, mM, 2.6 (1 H 2.5(H, s), 220 (2H m, 1.4 (2H m.
2 0 JUN 2005 WD 02/ 49648 PCT/ USOx 2498020, :NR8-~TJhe fol |l ow A conpounds were
prepared using the appropriate starting t b‘é"&nd essentially the sanme
procedure. Preparation 8 HN NN5 'HN 400 MHz) $ 8.2 (1 H m,
7.3 (L H m, 7.15 (1 H mM, 4.25 (2H m, 2.85 (2H m, 2.65 (3H s), 2.6

(1 H, , 2.5 (3H, s), 220 (2H m, 1.9 (1 H b), 1.4 (2H n). Preparation
9 1 HNO NN ‘iloa sli&ed%dﬂhi%r(éiﬁe’;baréﬁ&n )C5%8812.9 rhdnot) arsd Etﬁd(ES(nl H,
b), 7.17 (2H, 3.74 (2H, .74 (3H, s),

1.70 (4H, 252 mvgalM@Ct[Ig@g((ﬁ@@)mJ) WSy pepra,:gyi fbtoroformate rqB mi, 126 mmol)
dropwisé. After 5 hr, sat'd NH4CI (200 ml) was added, and the organic layer was

washed with HoO (150 ml) and sat'd NaCl (150 ml), dried (MgS0.), filtered and
10  concentrated. To the residue (32 g) was added 4N HCI in 1,4-dioxane (300 ml), and
the mixture was stirred for 4 hr. The reaction mixture was concentrated, acetone was
added, and the reaction mixture was again concentrated. The solid residue was
dissolved in MeCH (40 ml) and Et,O was added. The resultant precipitate was
collected, washed with Et,0O, and dried to give the product as a solid (20.2 g, 85%).
15 MS m/e 249 (M+H", free base).

Preparation 3

]
HN
\O\’D
FiC

Sy
O NNy
F3CI')

An Nz-purged mixture of Preparation 2 (1.03 g, 3.68 mmol), 2-bromo-3-
trifluoromethylpyridine (1.60 g, 7.08 mmol), Pd(QAc). (48 mg, 0.21 mmol), 1,3-bis-
{diphenylphosphino)propane (0.82 g, 0.20 mmol), and sodium-i-butoxide (1.42 g, 14.8

Step 1

20

mmol,) in toluene (10m!) was heated at 100 °C for 3 hr. The reaction mixture was
25  allowed to cool and filtered through celite. The filter pad was washed with



I X HNi..CN1 15 Step 1 N&CN-CO O A m xture of

(3S)-(-)-3-acetam dopyrrolidine (3.04 g, 23.7 nmmol ), anhydrous Oz—ﬁﬁlﬁ 60?0
m), di_t%éh?fﬁﬁ% di carbonate (5.17 g, 23.7 mvl) and Et3 66~ URZ003 4
20 mmol ) Stirred for 40 min., then partitioned between Eﬁ%’?é‘?}o m )
and H2O. The organic |layer was dried (Na2SO™4), filtered and concentrated to
gi ve the product (5.17 g, 96%. 1HNWR (CGRCI3) 6 6.10 - 5.90 (d, b, 1 H,
4.41 (m 1 H), 3.57 (s, b, 1 H, 3.38 (m b., 2H), 3.18 (m b., 1 H), 2.10

1 , 3 . X . VO
02/ 45648 SERCOARROIS e gloade Ber gdlaerss BihSatdfact ded MR, oauct
of Step 1f{i(tbrelar® caicehtrat®d ) The rénitys veessubicied 10Qash chraraarddeshNaH (95%
0.665 g, 26.3 nmol) and CH31 ,_ 66 Mol ). The reaction mxture was

4.1 m
stirred afgmdientie2Gls tar:SAMRPHEAELCIER giedthe Rradustf hiiS&, 180% o MBS gy,
6. 58 mmléi ﬁr’tg/L+ 1 (4.2 mM, 65.8 mol) were added. The reaction m xture
was stirr 8f n additional 8 hr, quenched with CH3OH (-5 m ) and poured
into HOio (100 m ). The whole was extracted with CH2Cl 2_(3x200 m ) and the
conbi ned @tgaric |ayers were dried (Na2SO4), filtered and evapor at ed.
Subj ection of the residue to flash chromatograph

1:1 then 2:1
Et OAc/ hexane, #haityregd thpgrpperibet Stepglatie08 Hezjﬁ—?y Et(ﬂ'ﬂ}@i in %t.eqn@ vgs ghirmgd withnvR

5 60-3. 00 it P ity DIFEET bryHgadfader: ptohdng Yay, el atiet g riipdyBl,
(s) (CH3NbyJitration thebudBQelit® amd the2bblatilbs 4veretavapidrateliBorgive Sd3probinth +.

Step 3. A mxture of the product of, Step 2 (2.00 g, 8.26 mmol ), CH3OH (50

m) and ad0-675NRIHMBNYeAO0 WMEHY ef | uxed for 2.5 days. The reaction.
m xture was allowed to cool 20 then poured into H20 (50 m). The whol e was

extrag%ed with CH2Cl 2 (5x50 m ), and the conbined organic |ayers were dried
(Na2SO4), filtered and evaporated to give the product (1.40 g, 85%. 1HNWR
(CcbCl3) 8 3.60 - 3.00 (m 6H), 2.43 (s, 3H, 2.04 (m 1H), 1.71 (m 1H),
1.45 (d, 9H). WBeribkowidg qompdunds were made using essentially the same procedure

and the appropriate starting materials:

Preparation 4
|

HN
ot

! B

CF3

15
'H NMR (CDCls, 400 MHz) § 8.24 (1H, m), 6.8 (1H, s), 6.7 (1H, d), 4.3 (2H, m),
3.0 (2H, m), 2.7 (1H, m), 2.5 (3H, s}, 2.0 (2H, m), 1.6 (1H, b), 1.4 (2H, m).

Preparation 5
|

HN
o
20 "H NMR (CDCls, 400 MHz) 5 8.16 (1H, m), 7.43 (1H, m), 6.64 (1H, d, J = 8.6

Hz), 6.56 (1H, m), 4.24 (2H, m), 2.90 (2H, m), 2.63 (1H, m), 2.47 (3H, s), 2.39 (1H, b),
2.00 (2H, m), 1.41 (1H, m). MS m/e 192 (M+H)".




25 Preparation 11 1 HN ~OSOH3 Step 1 0 N, EC CH3 60 20 JUN 2005 . WO

02/ 49648 PCT/ USOL/ 49302 -30- To a stirred solution of 4-piperidone; yﬁﬁ i
hydrochl ori de (40.00 g, 0.260 nol) in THE (320 nl) was added CH3 C! ?@ .0
m, 0.402 WBI%H4¥H8 15% ag. NaOH (156 nl) such that the reaP€T/HROY¥APer at ur e
was nai nt ai ned between 26-32 C. After the addition was conplete, the
reaction was stirred at RT. for 2 hr and_transferred to a 5 separatory
funnel. The organic |ayer was collected =#d" t he- aqueous | ayer was extracted
with THE (2x250 m ). The conbi ned organic |ayers were dried (Na2SO4). After
filtration, the concentrated resi due Weepamdidned with hexane to give the
product (46.00 g, 100% as a solid.,1H NMR (CDCI3) 8 3.59 (t, J = 6.00 Hz,
4H), 2.89 (s, 3H), 2.59 (t, J = 5.,_§LH2 4H). 10 Step 2 A mixture of the
product of Step 1 (40.00 g, 0.226 nnl)‘@—GCl\l (240 m), and 40% CH3NH2
(20.4 m, 0.263 nol) was stirred at RN NN hr. The m xture was slowy
added to a -10 C solution of NaBH(OQAC)3 (6 éﬁé} 0.283 nol) in CH3CN (120
m). 15 After the addition was conplete, th& réaction was allowed to attain
RT.. After 16 hr the reaction m xidipfewag Ryapprated toa small vol une,
and 1IN aq. NaOH (282 m) was added. The resulti’ng solution was extracted
with CH2Cl 2 (3x500 m), then with toluene. The conbined organic | ayers were

dried (Na2SO4), filtered and evaporatﬁ%%‘t@ge t he product (29.00 g, 63%
as a solid. 1H NWR (CDCI3) 8 3.66 (m 2. (m 20 2H), 2.76 (s, 3H),

2.52 (m 1K), 2.42 (s, 3H), 1.96 (m_ [H), 1.45 (m 2H. VB nfe 193 (MH+

l
Preparation 12 | HN ~OSOH2 N
L
|
“F

Step 1

|
@\/Ojg NO\! N

I
=
F

An Nz-purged mixture of Preparation 2 (0.94 g, 11 mmol), 2-chloro-3-

10 fluoropyridine (0.94 g, 7.2 mmol; Synthesis, 1989, 805 - 808), Pd(OAc), (64 mg,
0.29 mmol), (di-t-butylphosphino)bipheny! (0.16 mmol 49 mg), sodium-t-butoxide
(22.2 mmol, 2.13 g) and toluene (40 ml) was heated at 100 °C for 3 hr. The reaction
mixture was allowed to cool then filtered through celite, and the filter pad was washed
with EtOAc. The combined filtrate and washings were washed with sat'd NaHCOs3,

15 water and sat'd NaCl, then dried (MgSO,), filtered and concentrated. The residue was
subjected to flash chromatography (gradient; CH,Cl; to 0.5:99.5 MeOH/CHCl:) tc
give the product (0.69 g, 28%). MS m/e 344 (M+H)".

Step 2
A mixture of the product of Step 1 (0.69 g, 2.0 mmol) and 10% Pd/C (80 mg) in

20 EtOH (20 ml) was stirred under H; for 3 days. The reaction mixture was filtered
through celite and the volatiles evaporated 1o yield the product (0.49 g, 100%) as a
solid. "H NMR (CDCls, 400 MHz) & 8.0 (1H, m), 7.2 (1H, m), 6.6 (1H, m), 4.2 (2H, m),
2.9 (2H, m), 2.6 (1H, m), 2.5 (3H, s), 2.0 (2H, m), 1.4 (2H, m).



25 Step 1 O O OSOH2 A m xture of 4-piperidone ethylene ketal (0.64 m, 5 0
nmol ) and sulfamde (0.53 g, 5.5 mol) in DME (20 ni) was requerbeor
hr. The m‘ﬁh% §9 S 2 0 JUN 2005 WD 02/49648 PCT/ USOL/ 49302 -31 JUN 7005
concent rat 84 ¢ . di ssolved in EtQAc (175 m), washEHTHESIH9$%E ' d

NHACI (2x25 ml), vvater (2x25 m), and brine (25 m). The organic portion
was dried, filtered, and evaporated to e the product (0.58 g, 529 . M5
(ES) me 223 (MH)'. Step 2 0 N. .NH2 OS10 5 A mixture of the product of

Step 1 (560 ny,. 2. nmol ) and r|d| nium 4- tol ue esul f onat 0 rrg, 0. 756
mmol) in acet Oﬁ@e(fgﬁomrp %ﬂ{ﬂ %?W?Ua BreRareddsing %&@8%‘8& The

m xture 8SmaNshobR8ufESi due was  partiti oned bet ween
CH2Cl 2 (%@%ﬁygﬁgﬁaggsé\la % (2x20rtsr$1) The aqueous | ayer 10 was extracted
with CH2Cl 2 and Et OAc sequentially. The Et OAc | ayer was evaporated to give

the product (140 ng). 1H NVR (CD3OD, Rrepaption 8 3.47 (1 H, t, J = 6.4 Hz),
3.15 (3H, ), 2.54 (1 H t, J = 6.4 Hz), 1.81 (3H n). Step 3 A nixture of

the product of Step 2 (135 ng, O. 7511' ), 40% aqueous 15 _nethylam ne (0.3
m, 2.4 mmol ), and NaBH(OAc)3 (375 ng,{1.77 nmmol) in 1,2-" dichl oroethane (5
m) was stirred at RT. for 19 hr. They N s partltloned bet ween 3N

NaOH (5 m) and EtOAc (3x50 ml). The organig Layer was concentrated to give
t he crude product (40 ng). The aqueous | ayer “was evaporated to dryness and

the regi due wasy [ tn@q\g SRENEI f 7l 4
fil tra?e 20 concﬁ%[@géls' Emfﬁve an%;égsﬁq h g,}gr‘(tqﬁ{:l%)r gd1u5§{1¢?7rgﬂ%§s%%/§’
(FAB) i e 2. g3V, m), ?ﬁéwﬂm a6 (Lmlm)%@H &), 2. 0 (GH. m). 1.9 (1H, b), 1.4

(2H, m). .

Preparation 8
}
O
N N
-

10 *H NMR (CDCls, 400 MHz) & 8.29 (1H, s), 8.07 (1H, b), 7.17 (2H, m), 4.2 (1H,
b), 3.74 (2H, m), 2.82 (2H, m), 2.74 (3H, s), 1.70 (4H, m). MS m/e 192 (M+H)".

Freparation 10

Hril/,, C/N Jio 7(

15

\ITE”'CINJ? #
0 O
A mixture of (35)-{-)-3-acetamidopyrrolidine (3.04 g, 23.7 mmol), anhydrous

CH2Cl; (50 ml), di-teri-butyl dicarbonate (5.17 g, 23.7 mmol) and Ei3N (0.66 ml, 4.74

20 mmol) was stirred for 40 min., then partitioned between CH;Cl; (200 mf) and H.O. The
organic layer was dried (Na;S0y), filtered and concentrated to give the product (5.17

96%). "HNMR (CDCl3) 8 6.10 - 5.90 (d, b, 1H), 4.41 (m, 1H), 3.57 (s, b, 1H), 3.38

(m, b., 2H), 3.18 (m, b., 1H), 2.10 (m, 1H), 1.96 (s, 3H), 1.92 (s, b., 1H), 1.44 (s, 9H).



To a stirred m xture of 1, 4-cycl ohexanedi one nonoet hyl ene ketal (4.68 g, 25
30 mmol ) and 40% aq. nethylamne (6.0 nl) in 1,2-dichloroethane (Zf'nhg, was
added NaBu&fﬁﬁgg (9.6 g, 45 mmol) in portions. The reaction m xt @ 005
vi gorously sti P& for 16 hr, then 1 N NaOH (75 m) was add&d/USpiyds38? gani c
| ayer was washed with sat'd 2 0 JUN 2005, WO 02/49648 PCT/ USO01/ 49302 -32-
NaCl, dried (MgSO™4), filtered, and evapo&g%ed to give an oil (4.60 g, 90%
that was used without further purificatioh. 'H NVR (CDC13, 400 MHz) 6 3.97
(4H, s), 2.47 (1 H m, 2.46 (3H, s), 1.91 (2H, m, 1.80 (2H, m, 1.59 (2H
m, 1.45 (2H, n). 5 Exanple 1 HI ~ NXNF NI ONNI, I, F1 Stepl
N2 | F | b, F 1-1 An NZ-purged m xture of 3,5-difluorophenyl boronic
acid (7.7 ==24 Mol ), 2- lo bronpo-5-nitropyridine (2.46 g, 12 mol),
Pd(dppf)Cl 2CH2Cl 2 (0.40 g, 0.48 mmol ),| potassi um phosphate (5.06 g, 23.9
mmol ) and 1, 2-di net hoxyet hane (40 Heatled in a sealed tube at 80 C
for 5 hr. The reaction m xture was akl o t&P¢dol, filtered t hr ough
celite, and the filtrate was concentrated. The residue was partitioned

bet ween sat'd Na2CO3 and Et OAc, and the organic | ayer was washed mﬁth wat er

ahr omat oqr aphy 614 BRENOR GEHE qs 6T SRR ARdhey! S8R aBYBRBERT 2. 16
9. 76% . MRodhf) %3 atiEINaH (58P 056848, 26.3MmolNirdd CHal (4.1 ml, 66 mmol). The
reaction mixture was stirred at R.T. for 16 hr. Additional NaH (60% in minerat oil,
0.263 g, 6.58 mmol) and CHsl (4.1 ml, 65.8 mmol) were added. The reaction mixture
was stirred for an additional 8 hr, quenched with CH;OH (~5 mi) and poured into Hgo
10 (100 mb). The whole was extracted with CH:Cl,; (3x200 ml} and the combined organic
layers were dried (Na>S0O,), filtered and evaporated. Subjection of the residue to flash
chromatography (1:1 then 2:1 EtOAc/hexane, then 2:28 CH3;OH/CH,Cl,) gave the
product (5.15 g, 97%). "HNMR (CDCls) (mixture of rotamers) & 5.10 (s, b., C-3 H),
4.40 (s, b., C-3 H), 3.60-3.00 (m, b., 4H), 2.89 (s} & 2.83 (s) (CH3CO, 3H), 2.14 (s) &
15 2.09 (s) (CHsN, 3H), 2.10-2.80 (m, b., 2H}, 1.42 (d, 9H). MS m/e 243 (M+H)".

Step 3.
A mixture of the product of Step 2 (2.00 g, 8.26 mmol), CH;OH (50 ml) and aq.

5N NaOH (6.7 mi) was refluxed for 2.5 days. The reaction mixture was allowed to coal
20 then poured into H;O (50 mi). The whole was exiracted with CH,Cl, (5x50 mi), and the
| combined organic layers were dried {(Na,S0y), filtered and evaporated to give the
product (1.40 g, 85%). "HNMR (CDCls) § 3.60 - 3.00 (m, 6H), 2.43 (s, 3H), 2.04 (m,
1H), 1.71 (m, 1H), 1.45 (d, 9H). MS m/e 201 (M+H)".

25 Preparation 11
)

HN
\O\I\ /CH3

) o8

O
N..-CH
g

i

o0



F 1-2 20 The product of Step 1 (240 ng, 1.0 nmmol), 10% Pd/C (38 ng), and
EtOH (25 m) were stirred under an H2 atnosphere for 3 days. Theiﬁz ﬁ&z R
m xt ure w§,§ folhfhﬁﬁg% ed 2 0 JUN 2005 WD 02/49648 PCT/ USOL/ 493]%)@{/- g‘i 9 @
celite an ?he vol atiles were evaporated to give the produc Y ”’f?ﬁ,z 83% .
MsS me 207 (MtH)t Step 3 A mixture of the product of Step 2 (145 ng, 0.70
mmol ), triphosgene (70 mg, 5 0.24 mml)ggand i Pr2NEt (0.61 m, 3.5 nmml) in
toluene (5 mM) was heated at 110 C. for ghr. The reaction m xture was

e 1 T e SR A
0, TR on B A S i f et

t he produeil) §1e48thed, theOfdactionl téiviBe(£iiXd Bas40@intEined b8tvisen 26432d7CJ AHe? tBe

6700 (1 Faddtion WA eRMAlEt:: 1 ssaqtipnas ginpt-al ReT. fprep b Endgrensibrel] tong

494,03 gty b T b (e B, BBk no g s el (4
NOz il . ektradted Witld TEIF §22230 (). Reaconurinell drgahimizyels eomrendricd agdOg).
acid wit hA%t-e?mt%ttigﬁ,S{hné tcgr?ggr{tlraqltleg ere:lsjigue was washed with hexane té give the product
(46.00 g, 100%) as a solid. 'H NMR {CDCl3) 6 3.59 (t, J = 6.00 Hz, 4H), 2.88 (s, 3H),
2.59 (t, 4 = 5.6 Hz, 4H).
10
Step 2
A mixture of the product of Step 1 (40.00 g, 0.226 mol), CHaCN (240 mti), and
40% CHaNH3 (20.4 ml, 0.263 mol) was stirred at R.T. for 1 hr. The mixture was slowly
added to a —10 °C solution of NaBH{OAC); (60.00 g, 0.283 mol) in CH3CN (120 mi).
15 After the addition was complete, the reaction was allowed to attain R.T.. After 16 hr
the reaction mixture was evaporated fo a small volume, and 1N aq. NaOH (282 mi)
was added. The resulting solution was extracted with CH.Clz (3x500 ml}, then with
toluene. The combined organic layers were dried (Na,SO,), filtered and evaporated {o
give the product (29.00 g, 63%) as a solid. '"H NMR (CDCl3) & 3.66 (m, 2H), 2.84 (m,
20 2H), 2.76 (s, 3H), 2.52 (m, 1H), 2.42 (s, 3H), 1.86 (m, 2H), 1.45 (m, 2H). MS m/e 193

(M+H)"
Preparation 12
i
HN
\O\I:S;NHz
o]
25 Step 1
(‘O
)
N.o-NH,
o0

A mixture of 4-piperidone ethylene ketal (0.64 ml, 5.0 mmol) and suifamide
(0.53 g, 5.5 mmol) in DME (20 ml) was refiuxed for 16 hr. The mixture was



essentially the procedure of Exanple 1, Step 1 gave the product. M5 me 241
(MtH) ' Step 2 NH2 PSI PN Cl 2-2 25 2 0 JUN 2005 WO 02/49648 ZUJ [%
PCT/ USOL/ %02 -34- To an ice-cold suspension of the product of Stﬁg Z 0
ng, 1.66 P%“*’éﬁ%l Ni O 2.6H20 (790 ng, 3.3 mmol) in MeOH (POVHPYIARAY a
NaBH4 (252 ng, 6.67 mmol) in portions. After 20 mn., H20 (10 n1) and
CH2Cl 2 (20 m) were added, and the whol.esmwas filtered t hrough celite. The
organic |layer was dried (Na2SO4), filtered and 5 concentrated to give a

32 ) SoRBaRRN sos . Spahn AEIMEY B fFabhediith s gl 2x2g

Hz), 6. 85n|} Whtelthx2b mil)3ald bAné tﬂ)ml)ﬁﬁ@of%éﬁmbbr’uoﬁﬁﬁs@rfé@ filferede 268! d
solution of "the product 'of Step 50 nl\%; and io pyridine (0.06
m, 0.7 maponamdrHEg(\lstheprwté@l%@oQ MJMS&E@)W@%@&(M& enate (60 ny,
0.24 mml) and the reaction mxture was allowed to wvarmto R T. After 1 hr,
Preparation 5 (52 ng, 0.26 mmpl ) was added and the reaction m xture was
stirred f&ep2 hr. The reaction m xture was poured into H20 (20 m) and
extracted with CH2Cl 2. The organic Idalyer was dried (MgS®™), filtered and
evaporated. The residue was 15 subject¥d jyo PTLC (5:95 MeOH CH2Cl 2) to give
t he product (84 ng, 82%. 1H NWMR (CDC N%OHME) 8 8.32 (L H d, J = 2.6
Hz) , 8516 (1 H m, 803 (1H dd, J =8.¢@. 1 Hz), 7.46 (1 H d J =8.6
Hz), 719 (1 H dd, J = 4.0, 06Hz)691(1Hs)686(1Hdd J—
8.7, 2.7 Hz), 6.85 (1 H dd, J =4.0, 0.6 Hz), 6.65 (1 H d, J =8 Hz) ,
6.60 (1 H ), A mixere ahegroductad StepT (BE0 Mag2.-522mmat) and pgrdiniHn 4s) 1.74

-1.66 MH‘LOIH%;’)E;%%O%?@H% r%g, b|.7|56 %I) A aé\étbng(% %’ﬂ) Lnd m%teF(O?.‘S mi) was
refluxed for 64 hr. The mixture was evaporated to dryness and the residue was
partitioned between CH.Cl, (75 mi) and aq. NaHCO; (2x20 ml). The aqueous layer

10 was extracted with CH,Cl, and EtOAc sequentially. The EtOAc layer was evaporated
to give the product (140 mg). "H NMR (CD30D, 400 MHz) & 3.47 (1H, t, J = 6.4 Hz),
3.15 (3H, m), 2.54 (1H, 1, J = 6.4 Hz), 1.81 (3H, m).

dded

Step 3
A mixture of the product of Step 2 (135 mg, 0.757 mmol), 40% aqueous

15 methylamine (0.3 mi, 2.4 mmol), and NaBH(OAc); (375 mg, 1.77 mmol) in 1,2-
dichioroethane (5 ml} was stirred at R.T. for 19 hr. The mixture was partitioned
between 3N NaOH (5 mi) and EtOAc (3x50 ml). The organic layer was concentrated
to give the crude product (40 mg). The aqueous layer was evaporated to dryness and
the residue was suspended in EtOAc. The suspension was filtered and the filtrate

20  concentrated to give another batch of the product (70 mg). MS (FAB) m/e 184 (M+H)".

Preparation 13
|

s

O

To a stirred mixture of 1,4-cyclohexanedione monoethylene ketal (4.68 g,
25 30 mmol) and 40% ag. methylamine (6.0 ml) in 1,2-dichloroethane (75 ml), was added .
NaBH(OAc)s (9.6 g, 45 mmol) in portions. The reaction mixture was vigorously stirred
for 16 hr, then 1N NaOH (75 ml) was added. The organic layer was washed with sat'd



Step 1 HI NN N 0 NxO> O F 3-1 25 2 D JUN 2005 WD 02/49648

PCT/ US01/ 49302 -35- A m xture of the product from Exanple 1, Step 2 (1-2)
(500 ng, 2.43 mmol ), triphosgene (240 ng, 0.81 mmol) and i Pr 2NEt 0( Nl p?

12 mmol ) o hRleggne (15 nm) was heated at reflux for 2 hr pc'lih@s @é{z@

m xture was allowed to cool to RT. and Preparation 1 (880 ny, 4. nmol )
was added. The reaction m xture was stirred for 24 5 hr, diluted with

CH2Cl 2, and washed with sat'd NaHCO3, H2§» -and sat'd NaCl. The organic

| ayer was dried (Na2SO4), filtered and concentrated. Flash chromatography of

the resi t (650
. 600 bR PRSG % FErEe, 8“213%@5*'8%‘9“%9*}%‘5%9?5(@@ R
J = 8.8 Hhrsed \Mkﬁout?ur-‘d%@er([mnfaﬂdllonﬁ H’&IMR} CIHDIB, 41)(7!4/1]—(2963]3)7 (44, 40, .47 (1H),
420(m2H) 2.90 (s, HZ@ é 4H) , 145(s
9H). MS nhj ?445'(3%&%)191 Hz.pm)z 1HB®( *Numf, 59e(2HZN1)©1M¥54( } F3-2 To a
solution of the product of Step 1, 3-1, (510 ng, 1.14 mol) in THE (15 m)
was added 2N HClI (10 ml). After 6 hr, the volatiles were evaporated and the
residue is was washed with ether (3x10 ml) to give the preduct (480 ny,
100%. '"H NMR (CD3CD) S 9.28 (s, 1 H), 8.69 (d, J =88 H, 1 H, 829 (d, J
= 8.6s5Hz, 1 H, 7.60 (d, J = 5.8 Hz,ER&hple/130 (t, 1H), 4.49 (m 1H), 3.52
(d, 2H), 3.18 (t, 2H), 3.04 (s, 3H), 2.12 (m 2H), 1.97 (m 2H. MS me 347
(MtH) +. 20 Step 3 To the product fromgt 2 (o 19 mmol, 80ng) in CH2CI 2 (2

m) was added Et3N (0.7 mmol, 0.1 anesulfonyl chloride (0.44
nmmi, 50 ng). The reaction \N d%t 1 hr, concentrated, and
the resi due was subjected to
F
Step 1
A -NO,
o
F N
F 1-1

An Nz-purged mixture of 3,5-diflucrophenylboronic acid (7.76 g, 24 mmol), 2-
10  bromo-5-nitropyridine (2.46 g, 12 mmol), Pd{dppf)Clz*CH2Cl, (.40 g, 0.48 mmol),
potassium phosphate (5.06 g, 23.9 mmol) and 1,2-dimethoxyethane (40 ml} was
heated in a sealed tube at 80 °C for 5 hr. The reaction mixture was aliowed to cool,
filtered through celite, and the filtrate was concentrated. The residue was partitioned
between sat'd Na;CO; and EtOAc, and the organic layer was washed with water and
15 sat’d NaCl, dried (MgSQy,), filtered and concentréted. Flash chromatography of the
residue (1:99 EtOAc/hexane) to gave the product (2.16 g, 76%). MS m/e 237 (M+H)".

Step 2
NH.

F 1-2

20 The product of Step 1 (240 mg, 1.0 mmol), 10% Pd/C (38 mg), and EtOH (25

ml) were stirred under an Hy atmosphere for 3 days. The reaction mixture was filtered



PTLC (5:95 MeOH/ CH2CI 2) to give the product (70 ng, 87%. 1 H NMR (CDCl 3,
400 25 I\/Hz) 6 8.50 (1 H d, 815 (1 H m, 7.7 (1 H d), 7.5 (2H, Zn[)gm?ng,
(1H SVS ’g&ﬁfg 4.5 (1 H m, 3.95 (2H, m’SO(SHE}Lﬂ ,
, 1. 8 (4 ﬁf me 425 (MrH) +. 2 0 JUN 2005 WO 02/ 49648 PETI1(48802/ 49302
-36 Example 4 HI NN ON ~ NIi O F4 To a solution of the amne 3-2
(51 nmg, 0.12 mmol) in CH2CI2 (2 M) was ed Et3N (0.1 m, 0.7 mml) and

cycl opropyl car bonyI chloride (0.02 ni, 0.2°mol). The reaction mxture was

stirred at RT. for 40 min. then sulééected dlrectlyl\vkg PTLC (5:95 o
MeCOH' CH2CI thjoudh gl apRehprvelrifes vatr aRyaPgewmd to givriRe predyd, (Tabongnia %
8.50 (1H, , 7.65 (1H, m, 7.49 (2H, m, 6.82 (1H m), 6.57
(1H, b), Mg)SmeB%(IJ{f M 'F]i)4 56 (1H, m, 4.32 (1H b), 3.21 (1H m, 2. 93 (3H,
s), 2.66 (1H, n) 180(5H m, 0.99 (2H, m, 0.77 (2H, n). M5 nle 415
(MrH) ' . Us$#eg 3 he appropriate reagents and Pr epar ations the follow ng

VB NRH w1 ( doemEire of ppraucs oL Sighs? (545 Tiayd 78 Famol). Nipkesase Y?Ffﬁ ma. 17
(7m451'('25’ 4(}525 rﬁ'\iﬂgu)z'épiq tﬁ@&%{% fﬁ'l_@l '375 gifn%i%m tohﬁ_&ﬁ@ éf» gra ?Las I'%Xﬁadl:?t 1 ZQ/: (m
1H), 3.68 fod? Ho, Tﬁﬁ)‘eacﬁld)ﬂnﬁxmre R alldwes t¢ spoBahd Preparation 22410 rihg?B ?(3171
|2_|)H) ' 7N9§ Er%%ag @dt;lgd kﬂef\ﬁﬁ ht Tbe(rgactio{gn|xtq|rezlgia€3tco(n§ﬁptra¥)0§gng rﬁaréthq)ed
6 82 ( S %éﬂvesﬁbdﬁaélg‘édénm an§+88 (D mb. The ofgaficiByedrSs dhed gB04; 48 (M
fitered and evaporated. The residue was subjected to PTLC (5:95 MeOH/CH,Cl,) to
10 give the ;‘JrOdUCt (148 mg, 50%). "H NMR (CDCl;, 400 MHz) 5 8.51 (1H, d, J = 2.8 Hz),
" 8.18 (2H, m), 7.64 (1H, d, J = 8.8 Hz), 7.50 (3H, m), 6.80 (1H, m), 6.70 (1H, d, J = 8.8
Hz), 6.63 (1H, dd, J = 7.1, 4.9 Hz), 6.54 (1H, s), 4.54 (1H, m), 4.45 (2H, m), 2.94 (2H,
m), 2.93 (3H, s), 1.80 — 1.73 (4H, m). MS (m/e) 424 (M+H)".

15

Example 2
g
N :‘ \g \O\' N
\ N P
a’ S Z 9
Step 1
~-NO;
» \Nl
a’ ® 2-1
20 Reaction of 5-chlorothiophene-2-boronic acid with 2-chlora-5-nitropyridine by

essentially the procedure of Example 1, Step 1 gave the product. MS m/e 241 (M+H)".

Step 2
NH,

cl 2-2
25



3H), 1.83 (m 2H), 1.70 (m 2H). 16 HN (CDCI3) 6 8.50 (d, J = 2.6 Hz,
8.17 (s, NI 1( 2H), 8.14 (m 1H), 7.94 (m 2H), 7.68 (d, J NZID\IJ!}N@%B
1H), 2H) 7.38 (m 1 H), 417 N - 6.59 (s, .
(m _1‘%04’4‘1“%18 3 (m 2H), 2.89 (s, 3H, 2.45 (q, 2W%T’fé9}gﬁ’36g}4 1.64
119(t, 3H) . (CDCI3) 6 8.50 (d, J =2.7 Hz, 1 H, 8.10 e~N N N-N\ (m
7.91 (d, J = 7.3Hz, 2H), 7.65 (d, J3%£.8.6 Hz, 1 H), 7.43 (t, 2H), 7.37
H, 325 6.63 (s, 1 H, 424 m 1H ,294290(m20JUN2005V\D

o TN oty lopk i ool gt B3 iy mp Pty

@ 11N101@ 6250) (7209% (313 rmsl) inMBOK 320 mBias adéec MBglg% @? BgHB.67L H)
) By posigiS AR 205TinbiH2OHAOrTR AN @i ke Al we@@rﬂ%eﬂ@d?a
o s ferefl tluoh i #B afude IRetRebUric [a:s04Mildted o 8.2

H)s zboﬁ&eﬁmateﬁ id) give a@oﬁdz{zsenmgzw%)z*m&mseoo@n 4B MHE) 38,02 T1H, m
H (cDCl %)9 8.51 ,

(o oy Do s 186\ dhg, Tk Hoy e (g, 6 58 0o Hiy 6158 . i, Ut

438 g7 2.7Hz), 6.85(1H, dd, J = 3.8, 0.4 Hz), 3.76 (2H, b).
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Step 3
To an ice-cold solution of the product of Step 2 (50 mg, 6.24 mmol) and

10 pyridine '(0.06 mi, 0.7 mmol) in THF (5 ml) was added N,N’-disuccinimidyi carbonate
(60 mg, 0.24 mmol) and the reaction mixture was allowed to warm to R.T. After 1 hr,
Preparation 5 (52 mg, 0.26 mmotl) was added and the reaction mixture was stirred for
2 hr. The reaction mixture was poured into H,O (20 mi) and extracted with CH2Cle.
The organic layer was dried (MgSO3), filtered and evaporated. The residue was

15 subjected to PTLC (5:95 MeOH/CH,Cl,) to give the product (84 mg, 82%). 'H NMR
{CDCls, 400 MHz) 38.32(1H,d, J = 2.6 Hz), 8.16 (1H, m), 8.03 (1H, dd, J = 8.6, 2.1
Hz), 7.46 (1H, d, J = 8.6 Hz), 7.19 (1H, dd, J =4.0, 0.6 Hz), 6.91 (1H, s), 6.86 (1H, dd,
J=8.7,2.7 Hz), 6.85 (1H, dd, J = 4.0, 0.6 Hz), 6.65 (1H, d, d = 8.1 Hz), 6.60 (1H, m),
4.45 (1H, m}, 4.38 (2H, m), 2.87 (2H, m), 2.84 (3H, s), 1.74 —1.66 (4H, m).

20

Exampie 3 ;
N N
F :N! E \O“:s\/
oflle]
F 3
Step 1
Hoo
TT O
N jg %/

25



(m 5H), 2.40 (s, 3H), 1.83-1.70 (m 4H. F 1G H N (CDC3) 8 8.53 (m 1 H),
8.18(m 1 H, 804 Nif (d, 1 H, 7.66 (d, 1 H, 7.50 (m 2H), 22[§sz|
meo N (m , 6.80 (m 1 H), 6.65 (m 1 H), 6.53 442 CFés 1 0
450(m i’&ﬁ”’z’iﬁﬁ o4

(m 2H), 2.91 F (m 5H), 1.83-1.67 (m HA§T/USHE%EDCI 3) 6
8.51 (m 1 H, 814 (m 1 H), 7.64 leN(m 1H), 7.48 (m 2H), 7.19 (m
1H, 6,80 FI P " SN (m 1H, 6.58 (my H) 653(s 1 H, 4.54 430 (m
1H),413(m2H) 313(m2H) 294Fs 1.82 (m 4H). 11 (CDC 3)

> 233(%“ s e rigie of tabprodid o Eahie . ?ﬁepéé%(@wg P b hiong ()
1 o 1 o m%géné'lzzmrr@ o(s(m n‘%hlbt)aﬁ@lPrg%ZiEt 290 512 m@:)zngcﬁuérﬁ@ 51125%0
8.
J

13) 8 8.39 (d,
07 1( was (heaptad a{)reﬂwxmrwr The: r@&@lmixiuna)waszamemtomoomorﬁT &nglo (d

3, o oBepastion (58 g, il el gt TRbesaio abde el Slired goad {1y

1H) , 15 52hr @ﬂhll\e‘!a Mﬂh GJ—I;C!? a&d%asﬂech‘l)mth@a% r(lﬁmct)aHHp_oﬁ a?@ éaid N}bcl T$1’é J =
3.8 Hz, , 4.45 (m 443 s o (m 2H), 94

(m 7H), mrmmlayer @asztn NapB4).1filETed andaa)wceatrat ﬁlaﬁvshruv@tggvam@rzra‘

PCT/ USOL/ 49302, 4 28gradient; CHoCl to 1.5:98.5 MeOH/CHaCly) gave the product (650 mag,
60%). "M NMR (CDCl) § 8.49 (d, J = 2.5 Hz, 1H), 8.12 (m, 1H), 7.60 (d. J = 8.8 Hz,
1H), 7.46 (m, 2H), 6.78 (m. 1H), .74 (5. 1H), 4.40 (m, 1H), 4.20 (m, 2H). 290 (5, 3H),

10 2.78 (m, 2H), 1.67 - 1.55 (m, 4H), 1.45 (s, GH). MS m/e 447 (M+H)".
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To a solution of the product of Step 1, 3-1, (510 mg, 1.14 mmol} in THF (15 ml)
was added 2N HCI (10 ml). After 6 br, the volatiles were evaporated and the residue
15 was washed with ether (3x10 ml) to give the product (480 mg, 100%). 'H NMR
(CD30D) 8 9.28 (s, 1H), 8.69 (d, J = 8.8 Hz, 1H), 829 (d, J =86 Hz, 1H),7.60 (d, J =
5.8 Hz, 2H), 7.30 (t, 1H), 4.48 (m, 1H), 3.52 (d, 2H), 3.18 (i, 2H), 3.04 (s, 3H), 2.12 (m,
2H), 1.97 (m, 2H). MS m/e 347 (M+H)".

Step 2

20 Step3
To the product from Step 2 (0.19 mmol, 80mg) in CH,Cl, (2 ml) was added

EtsN (0.7 mmol, 0.1 ml) and methanesulfonyl chloride (0.44 mmol, 50 mg). The
reaction was stirred at R.T. for 1 hr, concentrated, and the residue was subjected to
PTLC (5:95 MeOH/CHzCl,) to give the product (70 mg, 87%). 1H NMR (CDCls, 400
25 MHz) 5 8.50 (1H, d), 8.15 (1H, m), 7.7 (1H, d), 7.5 (2H, m), 6.8 (1H, m), 6.65 (1H, b),
4.5 (1H, m), 3.95 (2H, m), 3.0 (3H, s), 2.8 (5H, m), 1.8 (4H, m). MS m/e 425 (M+H)".



H6858 (s, b 1H, 810 (m 1H, NN7.95(m 2H, 7. 70(m 1H), 7.43
(t, 2H, N "'sr 7.39 (m 1 H), 6.57 (s, b, 1 H, 4.42 (m 1 H, 389 JUN 20583
(m 2H) 3H), 2.82 (m 5H), 3A 1.82 (m 4H). H 0 (s, 1.
H) , 2“]%2%648 193 NN (m 2H), 7.70(d,(J =|€?8 Hz,( 1%:% §ng3?,(o sa
2H) | 739(m 1H, 6.64 (s, b, 1 H, 447 (m 403 1 H,h 3.93 (m 2H). 2.96
(m 7H), 1.80 (m 3B 4H), 1.37 (t, 3H3B(CDCI3) S 8.52 (d, J = 2.6 Hz, 1 H)
8.10 e~N N-r N 1H), 7.93 (m 2H), 7.68 (d, J = 8.8 Hz, " s,1 H), 7.49-
7.35 (m 3H), 6.58 (s, 1H) 4. 46 4@m 4m 1H), 3.95 (m 2H), 3.18 (m 1
H), 3.03 3C 2.85 (m 5H), 1.76 (m 3(d, 6H. HNI (CDCI3) S 8.55
(d. J =24 H, 1H, 810 NI 1 HH17146-7.36 (m 3H), 6.64 (s,I1 H), 4. 44
417 10,00 (m 1), 3,91 (m 2m/.§3f'§\@ 7H), 3D 1.86-1.76 (m 6H),
1.06 (t, 3H). H N (CD3CD) ra_9 , M1 H, 853 W(m 1 H),
8.25(d. J=9.2H, 1H, I58 (h F" Ns BH. 7.29 (m 1 H, 4.30 (m 1
H, 3.86 (m 451 o 2H), 3.0 (m 5H), 2.50 {m 1H), 1.95-1.78 F (m 4H),
1.05 (m 4H). 3EHN(CDCI3)F8852(d J=24H41H, 812 if (m1

: (d = : :
W s (o 4590 soliion of thy anine 52 (51 B, 0.2 Suholiin SO (Fetywes podes’ 1 b

(3 5 PRI gyt e G 2 {frod M 2.2,
2H) ,  2.r@&ction mikthire a8 ttifred 261R.7. for@&D rhin. thelisubjected directly to PTLC (5:95
MeOH/CH.Cl) to give the product (49 mg, 99%). 'H NMR (CDCls, 400 MHz) § 8.50
(1H, m), 8.16 (1H, m), 7.65 (1H, m), 7.49 (2H, m), 6.82 (1H, m), 6.57 (1H, b), 4.75
(1H, m), 4.56 (1H, m), 4.32 (1H, b), 3.21 (1H, m), 2.93 (3H, s), 2.66 (1H, m), 1.80 (5H,
m), 0.99 (2H, m), 0.77 (2H, m). MS m/e 415 (M+H)".

Using the appropriate reagents and Preparations the following Examples were

prepared by essentially the same procedures:

STRUCTURE "H NMR MS (M+H)
(CDCl) 8 8.52 (d, J = 2.5 Hz, 1H), 8.43

< NTI’N\O K& | (m, 1H), 8.17 (m, 1H), 7.94 (m, 2H), 7.86
N O Ny | (m, 1H), 7.69 (d, J = 8.6 Hz, 1H), 7.45 (i, 456
N | 2H), 7.39 (t, 1H), 7.01 (m, 1H), 6.60 (s,
1A

1H), 4.47 (m, 1H), 3.68 (d, b, 2H), 3.04 ¢,
2H), 2.98 (s, 3H), 1.87 (m, 2H), 1.78 (m,
2H).

(CDCls) § 8.57 (d, J = 2.5 Hz, 1H), 8.30

H
< N‘n’N\O (m, 1H), 8.18 (m, 1H), 7.93 (d, 2H), 7.70
N "N |, 1H), 7.43 ¢, 2H), 7.39 (m, TH), 6.82 (s,
Iﬁ 1H), 6.77 (m, 1H), 6.58 (s, 1H), 4.59 (m, 456

1R), 4.48 (m, 2H), 3.01 (m, 2H), 2.96 (s,
3H), 1.83 (m, 2H), 1.70 (m, 2H).

(CDCl3) 8 8.50 (d, J = 2.6 Hz, 1H), 8.17 (s,

H |
“ ”WN‘O 2H), 8.14 (m, 1H), 7.94 (m, 2H), 7.68 (d, J -
v O SNYNS [ = 8.8 Hz, 1H), 7.44 (1, 2H), 7.38 (m, TH), 417
N
o
1C

6.59 (s, 1H), 4.86 (m, 2H), 4.54 (m, 1H),
2.93 (m, 2H), 2.89 (s, 3H), 2.45 (g, 2H),
1.76 (m, 2H), 1.64 (m, 2H), 1.19 (t, 3H).
Hol (CDCl3) § 8.50 (d, J = 2.7 Hz, 1H), 8.10

At O (m, 1H), 7.91 (d, J = 7.3Hz, 2H), 7.65 (d,

o © N J = 8.6 Hz, 1H), 7.43 (t, 2H), 7.37 (m, 1H), 325

6.63 (s, 1H), 4.24 (m, 1H), 2.94-2.90 (m,




3G H (CDCI 3)58.52(d, J=2.4 Hz, 1H),8.13 NxN N(m 1H), 7.63 (d, J ﬁﬁliﬁﬁ
1H), 7.49 (m NF 's 2H), 6.81 (m 1H), 6.57 (s, 1H)), 447(m4% Gy |
3.93 (m 2H), 3.18 (m 1 H, 2.99 (m F 2H), 2.95 (s, 3H), 1,78 (m 4H),

1.33 (d, VEPIOBHSI82 0 JUN 2005 WO 02/ 49648 PCT/ US01/ 49302 PEHUSH/4843C1 3) 8
8.59 (d, J =2.4Hz, 1 H, 807i "T"(m 1H, 7.78 (m 1 H, 7.71 (m 1 H),
7.28 " 1" S:, (m 2H), 6.53 (s, | H7.4.44 (m 1 H, 3.91 (m 2H), 2.96
(s, 3H), 2.79 (m 5H), 1.82 425 F (m 4H). 31 H1 (CDC3) 5 8.59 (d, J =
2.4 Hz . \lll, .l_I

H, 7.02 (m 1 H)156 54 (s 1 »5&4%1]% ”'3@%05((55{121%3”1 %79736%3( P

Hz, 2H, 2 94 F (m 7H), 19r 1.37 (¢t HN{hljégg)ég_GO
(s, 1 H), 8, 06 (r*,m ,gL . 7.77 | (€DGld) éﬁfﬂodz!ﬂz?mzmH)ﬁ@Q(dm 1H, 7.07
(m F|I 1 (m 11=H)1 8 61266 H)sG. 11 (A, 2H), FBI &, U511 " o 1 H),
3.90 (d, 2.|@ Hu, 218, 1.64 (d, 1.78.9 H, 4H),7.4515 (m 2H),
1.00 (m H %teml?(@a h, i), 819G, BH)LEHR, (571 78 3881 © "
(d, J 1 6 8 HZ ﬁ) (m 114) 1|(-1 377 m°23-1)"ﬁ2947(501 (m 1 H),

ol (CDCIa) 5851 d, 1=22 Hz 1H), 8.19.
Y C (m, 1H), 8.15 (m, 1H), 7.95 (d, J = 8.4 Hz,
o © N{”j 2H), 7.69 (d, J = 8.4 Hz, 1R), 7.50-7.37 388
Z | (m, 4H), 6.70-6.56 (m, 3H), 4.53 (m, 1H),
1F 4.43 (m, 2H), 2.98-2.90 (m, 5H), 1.78-1.71
(m, 4H).
H (CDCl3) 6 8.51 (m, 1H), 8.17 (m, 1H), 7.66
Y ‘O (d, 1H), 7.50 (m, 2H), 7.38 (t, 1H), 6.80
° {m, 1H), 6.49 (m, 3H), 4.45 (m, 3H), 2.91 438
(m, 5H), 2.40 (s, 3H), 1.83-1.70 (M, 4H).

= —

1
ot (CDCl3) & 8.53 (m, 1H), 8.18 (m, 1H), 8.04
0 1;\ (d, 1H), 7.66 (d, 1H), 7.50 (m, 2H), 7.26
F N © "N | (m. 1H), 6.80 (m, 1H), 6.65 (m, 1H), 6.53 442
Z~e | (s, 1H), 4.50 (m, 1H), 4.29 (m, 2H), 2.91
F " (m, 5H), 1.83-1.67 (m, 4H).

(CDCl) 5 8.51 (m, 1H), 8.14 (m, 1H), 7.64
e O (m, 1H), 7.48 (m, 2H), 7.19 (m, 1H), 6.80
Y

F NS © :'j) (m, 1H), 6.58 (m, 1H), 6.53 (s, 1H), 4.54 430
S (m, 1H), 4.13 (m, 2H), 3.13 (m, 2H), 2.94
F (s, 3H), 1.82 (m, 4H).

1 (CDCl3) 68.32 (d. J = 2.2 Hz, 1H), 8.08
Y \O (m, 1H), 7.50 (d, J = 8.7 Hz, 1H), 7.23 (d,
8] N\rro

TN < {J=4.1Hz, 1H), 6.88 (d, J = 4.0 Hz, 1H),
s o 6.58 (s, 1H), 4.40 (m, 1H), 4.32 (m, 2H), 451
c 2.90 (s, 3H), 2.78 (m, 2H), 1.68-1.50 (m,

4H), 1.46 (s, 9H).
(CDCls) 5 8.39 (d, J = 2.4 Hz, 1H), 8.07

Moo
@ N‘n’”@ (m, 1H), 7.52 (d, J = 8.8 Hz, 1H), 7.26 (m,
o © N-s®® [ 1H), 6.90 (d, J = 4.0 Hz 1H), 6.60 (s, 1H), 429
5 O
Cl

4.42 (m, 1H), 3.92 (m, 2H}), 2.94 (s, 3H),
2.80 (m, 5H), 1.84-1.79 (m, 4H).

Hol (CDCls) 5 8.38 (s, 1H), 8.08 (m, 1H), 7.52
Y X (d, J = 8.8 Hz, 1H), 7.27 (m, 1H), 6.90 (d,
Sy 0 s 1) = 3.8 He, TH), 6.55 (bs, TH), 4.45 (m, 443
S 0 1H), 3.92 (m, 2H), 2.94 (m, 7H), 1.84-1.76
< {m, 4H), 1.37 (¢, 3H).




F3H), 2.86 (m 4H), 1.82 (m 6H), 1.06 (t, 3L 3H). HIl (CD3OD) 5 9.20 (m
1 H, 8. 58 (m 1 H), 31%;30(8. 2gkém315|)1,(7.7ékém4g;|) 07241 (m 180, JUEN}B%
"'s o0 4 2 , 3. m , 3. S, ,
1.94-1. ((W/%%s F 3N (CDCI3) 8 8.52 (d, J = 2.5 Hz, H?’ET@QP}EQ% 1H),
771(m 3H) 7.38 (m 1H), 7.07 "0 "s (m 1 H), 647(m 1 H), 4.43 (s, 1
H, 3.92 433 o (d, 2H), 2.96 (m 5Hpg 2.28 (m 1 H), 1.81 F (m 4H), 1.17
((yg 2I(—|) 1u90 (7m02II—I) 30 HI (CDCIS) 8 8.51 (d, J = 2.6_HZ,F1UI;I),4§';13_’I42
(0] R—f 95 ; u=-7_.3”1 s 76—8\\.1, IAmU—='”U.UIL, )
(t, 2H). 7.38 (i 1l 411 6 %353ﬁ§ s,4b,41ﬁ, 10.0py 1A} 20 |(m 2H). 4
2.91 ('s, 3H),[2 QT( H, 1! 763( 52)m77 H}M .4754635(t H N (CDCl 3)} S
8.69 (4, 3 3 K2, ;,5;8.557(9(9 (g 1 7 (5,00, NN AZ(ra. THH2, 1399 8. 14
(m | HA&62 (d, J=PgQ " 4 (5,8H), R82{f, 57).28 |(m 2H),
6.95(,1H) 6. HA(m 1H), 4 2 F456(m 1H), |3.68 (m 1H),
3.17 (mIH~ nm4194(s ) éﬁ ~ 2 D
2005 MO 02/ 49648 148 %%{; . 8.
1H), §.12 _
7.HZ17 (im @; . %Se : 2(
., 4.59 A .
L)D, 1.90-1. 45 (mHS)&H) H Dg}ja)@?f{t
ol (CDCly) 5 8.52 (d, J = 2.6 Hz, 1H), 8.10
3 ‘O 1 (m, 1H), 7.93 (m, 2H), 7.68 (d, J = 8.8 Hz,
3 © N-g 1H), 7.49- 7.35 {m, 3H), 6.58 (s, 1H), 4.46 417
, o0 (m, 1H), 3.95 (m, 2H), 3.18 (m, 1H), 3.03- »*
3C 2.85 (m, 5H), 1.76 (m, 4H), 1.33 (d, 6H).
HoL (CDCls) 6 8.55 (d, J = 2.4 Hz, 1H), 8.10
Y (m, 1H), 7.93 (m, 2H), 7.68 (d, J = 8.8 Hz,
N © N-s~~ | 1H), 7.46-7.36 (m, 3H), 6.64 (s, 1H), 4.44 417
oo (m, 1H), 3.91 (m, 2H), 2.93-2.82 (m, 7H),
3D 1.86-1.76 (m, 6H), 1.06 (t, 3H).
ol (CD30D) §9.20 (d, J = 2.4 Hz, 1H), 8.53
3 O A (m, 1H), 8.25 (d, J = 9.2 Hz, 1H), 7.58 (m,
F W@ N.gz 2H), 7.29 (m, 1H), 4.30 (m, 1H), 3.86 (m, 451
62 | 2H), 3.00 (m, 5H), 2.50 (m, 1H), 1.95-1.78
E (m, 4H), 1.05 (m, 4R).
3E
ol (CDCl3) 6 8.52 (d, J = 2.4 Hz, 1H), 8.12
Y O (m, 1H), 7.63 (d, J = 8.8 Hz, 1H), 7.49 (m,
F " © N~ | 2H), 6.80 (m, 1H), 6.59 (s, 1H), 4.45 (m, 439
0 1H), 3.93 (m, 2H), 2.93 (m, 7H), 1.79 (m,
F - 4H), 1.36 (t, 3H).
Ho (CDsOD) § 9.21 (d, J = 2.4 Hz, 1H), 8.55
N__N
Y ‘O (m, 1H), 8.25 (d, J = 8.2 Hz, 1H), 7.59 (m,
F " O NSO~ | 2H), 7.28 (m, 1H), 4.30 (m, 1H), 3.85 (m, 453
o 2H), 2.95 (m, 7H), 1.81 (m, 6H), 1.07 {t,
F 3H).
3G )
Hod (CDCls) 5 8.52 (d, J = 2.4 Hz, 1H), 8.13
At @ J | (m.1H), 7.63(d, J=8.8 Hz, 1H), 749 (m,
F o © M5~ | 2H), 6.81 (m, 1H), 6.57 (s, 1H), 4.47 (m, 453
o 1H), 3.93 (m, 2H), 3.18 (m, 1H), 2.99 (m,
F 2H), 2.95 (s, 3H), 1.78 (m, 4H), 1.33 (d,
3H 6H).




7.45 (m 389 F eN

"I'f "~(m 1H, 7.62 (d, J =8.8 H, 1H, ;éozm
6.80 (m 2H) 4.75 (m 1I—|), 4.50 (m o 1H), 390(m 1H), 318( Jug 2005
2.90 (s, ? 2.59 (m 1H), 2.11 (s, 3H), 1.80-1.56 4Dé)cq}
(CDCl 3) 6‘@08 468 J = 2.0 Hz, 1 H, 8.13 Nif (m 1 H) , fE%P1“3302 8 8
e, 1 H), 7.46 (m F " "~ 2H, 6.78 (m 2H, 4.76 (m 1H), 4.51 (m 1 1
H, 3.92 (m 1H, 3.11 (m 1 H), 2.9319(_3, 403 F 3H), 2.59 (m 1H), 2.35
(q, 2H), 1.76-1.54 4E (m 4H); 1.15 {{f 3H). H | (cosw) S 9.26 (d, J =2.4
Hz, 1 H- 859 Nif N1 (m 1H) g__oqm,g—g_guv 760 (m F
"yv 2H), fﬁ:b@]:sl)-lﬁ ﬁ] ‘;ﬁ%ﬂmﬂ?ﬁmﬁ(;ggén lH) 3.21 (m
1H), W7 12 62 4F (m .
6H, Q 4.4 (m11H),38115] if (m 1 |H),
7.6 : : 2?9 r'ri)5+§ BE2(s,| 1HW256. 78
(m , . 4. (m 1 11 (m| 417 F 1 H),
éi—l? (P, . :o,_ , 1.82 54(m 4H), 1.13 (m
. LouT (O, J T H), 7.700
(d, J E 6.4 b QE%'ZQ (m (C'écﬁ ?ﬁ ?%u&@f 6120 (5. 1H)nh
4.76 (m 2H ). 4.1 1 ,_3 2 3H 6 1
H) | 1.(890N(m 4I(—|).N'E?3\I( Ei 8"‘9&42%7 ) 8%13% (
(m 1H), %62 (d, J = 8.% Hz, 7.3 |ﬂ12HZn%*)Z+%4 6.80(m 2H),
4.70 (m FH, 4.52 (m 1H (m 19) (1q$0 4I-k3 VB7(3H).H), 3.42 (s, 419 | F
3H), 3{10 (m 1 HJ 2,90 (s, _2.64 (m_41 1H), 1.79-1.57 ml 4H) (CDA 3)
8 8.50{(d, J = 294lHz, 1 H 3(@12613)5f86mm THYB.08 (84 1H),7.37=18.8 Hz, 1 |H),
74T (M F A A (d, J =72 Hz, 1H), 7.68 (m, 1H), 7.07 (m,
N 0 Mool 1H), 7.01 (m, 1H), 6.66 (s, 1H), 4.43 (s, 451
o 1H), 3.90 (d, 2H), 2.91 (m, 5H), 2.60 (m,
r 1H), 1.78 (m, 4H), 1.15 (m, 2H), 1.00 (m,
3K 2H).
Ho) {CDCl3) 5 8.61 (s, 1H), 8.06 (m, 1H), 7.78
FEY Y (d, J = 6.8 Hz, 1H), 7.71 (m, 1H), 7.07 (m,
o © Nso~ | H), 7.01 (m, 1H), 6.64 (s, 1H), 4.44 (m, 453
o 1H), 3.91(d, J = 12.4 Hz, 2H), 2.93 (s,
F 3H), 2.86 (m, 4H), 1.82 (m, 6H), 1.06 {t,
3L 3H).
Ho) (CD30D) 5 9.20 (m, 1H), 8.55 (m, 1H),
Y Cl 8.25 (m, 1H), 7.71 (m, 3H), 7.41 (m, 1H),
o O N5 | 4.29 (m, 1H), 3.85 (m, 2H), 3.01 (s, 3H), 407
0 2.87 (m, 5H), 1.94-1.76 (m, 4H).
F
3N
HoL (CDCl3) 5 8.52 (d, J = 2.5 Hz, 1H), 8.12
3 @ A (m, 1H), 7.71 (m, 3H), 7.38 (m, 1H), 7.07
N © Mool (m, 1H), .47 (m, 1H), 4.43 (s, 1H), 3.92 433
o {d, 2H), 2.96 (m, 5H), 2.28 (m, 1H), 1.81
F (m, 4H), 1.17 {m, 2H), 1.00 {m, 2H).
30
ol (CDCl5) § 8.51 (d, J = 2.6 Hz, 1H), 8.13
@& U (m, 1H), 7.93 (d, J = 7.3 Hz, 2H), 7.68 (d,
W 0 ”7r°]< J = 8.6 Hz, 1H), 7.45 (t, 2H), 7.38 (m, 1H), 411
o 6.61 (s, 1H), 4.42 (m, 1H), 4.20 (m, 2H),
4A 2.91 (s, 3H), 2.79 (m, 2H), 1.76-1.55 {m,
4H), 1.45 (s, OH).
N (CDCls) 6 8.69 (d, J = 5.3 Hz, 2H), 8.55 (d,
i 48 \O\!TI/O\I J =27 Hz, 1H), 8.14 (m, 1H), 7.62 (d, J =
N 8.6 Hz, 1H), 7.47 (m, 2H), 7.28 (m, 2H),
° 6.95 (s, 1H), 6.79 (m, 1H), 4.82 (m, 1H), 452
F 4.56 (m, 1H), 3.68 (m, 1H), 3.17 (m, 1H),
4B 2.94 (s, 3H), 2.85 (m, 1H), 1.90-1.45 (m,
4H).




F" 0"yyF 2H), 6.80 (m 1 H), 6.67 (s, 1 H, 479 (m 1 H, 4.56 (m 1

3.86 (m 1 H), 3.24 (m 457 F 3H), 2.96 (s, 3H), 2.67 (m 1H), 1@5{};{1

m 4H). 2.0 JUN 2005 WD 02/ 49648 PCT/USOL/ 49302 -41- H (

2.4 Hz,“ﬁf)?—#%%ng YN- (m 1 H, 7.63 (d, J = 8.8 H, CQE&)%S}S’Z! 0
“'3H), 7.30 (d, 1 H, 7.03 (m 1H), 6.80 (m 2H), 4.59 (m 3H)

2H), 2.93 (s, 457 F 3H), 1.81-1,§ (m 4H. 4K H 1 (CDCI3) 6 8.2

2.0 bz, 1H), 8151 "1{"-01 (m 1H, 7.62 (d I =88 H, 1H, 7.

7

1 N-O-N 2 L\ I~ m 1
T TV Oy l U

4
I ZT 1 80 (ll; /I—r ( : L
o2 . , %@é ?Hh@@ 1HL.GBEE3) 8 8.50 (U,
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pzd
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mmatiH),, 7.78 ém. (e, 364®d+ﬁ H|, 7.
il ), THR7 (B, 2RI 37 (R THB.6282 (m 4H) , 42D
oms o AR (P08
1 l)n 2tthn, 1) 1F9) 1H, 7.
2E @mmh 9044‘%%(%) 3.78 (m 1
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S e
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w
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NG, , , 2&‘@ (m?- 47@@& I, 41544m. 4|0
m 0 1H), 3. 0m1H)318(m H), 2.90 (s,
F 3H), 2.59 (m, 1H), 2.11 (s, 3H), 1.80-1.56
4D (m, 4H).
Hol (CDCl3) 6 8.50 (d, J = 2.0 Hz, 1H), 8.13
e ‘E/\ (m, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.46 (m,
Nyr™ | 2H), 6.78 (m, 2H), 4.76 (m, 1H), 4.51 (m,
0 1H), 3.82 (m, 1H), 3.11 (m, 1H), 2.90 (s, 403
F 3H), 2.59 (m, 1H), 2.35 (q, 2H), 1.76-1.54
4E {m, 4H), 1.15 (m, 3H).
oL (CDsOD) 5 9.26 (d, J = 2.4 Hz, 1H), 8.59
W O (m, 1H), 8.29 (d, J = 8.8 Hz, 1H), 7.60 (m,
Ny | 2H), 7.32 (m, 1H), 4.70 (m, 1H), 4.39 (m,
C 1H), 4.10 (m, 1H), 3.21 (m, 1H), 2.98 (s, 417
F 3H), 2.71 (m, 1H), 2.42 (m, 2H), 1.79-1.62
4F (m, 8H), 0.99 (m, 3H).
o) (CDCl3) 6 8.50 (d, J = 2.4 Hz, 1H), 8.15
1Y @ (m, 1H), 7.61 (d, J = 8.4 Hz, 1H), 7.47 (m,
"’1([\ 2H), 6.87 (s, 1H), 6.78 (m, 1H), 4.76 (m,
0 1H), 4.50 (m, 1H), 4.05 (m, 1K), 3.11 (m, 417
F 1H), 2.90 (s, 3H), 2.80 (m, 1H), 2.59 (m,
4G 1H), 1.82-1.54 (m, 4H), 1.13 (m, 6H).
ool (CDCl3) 6 8.50 (d, J = 2.4 Hz, 1H), 8.14
Y \O Fe | (m, 1H), 7.66 (d, J = 6.4 Hz, 1H), 7.49 (m
O NNy Xe | 2H), 6.81 (m, TH), 6.49 (s, TH), 4.76 (m,
0 2H), 4.12 (m, 1H), 3.25 (m, 1H), 2.95 (s, 443
F 3H), 2.86 (m, 1H), 1.89-1.60 {m, 4H).

WPENTNTWO <

= 00
w o
—~

l (CDCls) & 8.50 (d, J = 2.0 Hz, 1H), 8.13
o (m, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.46 (m,
N © Nyr o | 2H), 6.80 (m, 2H), 4.70 (m, 1H), 4.52 {m,
0 1H), 4.10 (g, 2H), 3.94 (m, 1H), 3.42 (s, 419
F 3H), 3.10 (m, 1H), 2.90 (s, 3H), 2.64 (m,
4 1H), 1.79-1.57 (m, 4H).
ol (CDCl3) 8 8.50 (d, J = 2.4 Hz, 1H), 8.12
X \O (m, 1H), 7.64 (d, J = 8.8 Hz, 1H), 7.47 {(m,
Nyt | 2H), 6.80 (m, 1H), 6.67 (s, 1H), 4.79 (m,
O F ' |1H), 4.56 (m, 1H), 3.86 (m, 1H), 3.24 (m, 457
F 3H), 2.96 (s, 3H), 2.67 (m, 1H), 1.85-1.59
4J (m, 4H).




F1H), 2.90 (m 4H), 2.61 (m 1H), 1.82-1.55 40 (m 12H). (CDCI3) 6.8.50 (d,
J:2.8Hz 1H, 815 NN~ (m 1H), 7.63 (d, J = 8.8 Hz, 1H), @1[;;@@15
~N I 6.79 (m 2H), 4.74 (m 1 H, 4.52 (m 1

(m 1 H)H) Q”ftﬁéfg 457H)F 3H), (2.52 (rknl) 2H) 1(79 1. 22')(m g‘ﬁ’f—& lﬂ‘éf’
(CDCI3) 6 8.50 ( mlH) 8.15 (m 1 H), 7.64 F o N ~I

(d,J=8.8Hz, 1H), 7. 49(m 3H),7.33 t 0 Cl44.19 (m 2H), 6.80 (m 1 H), 6.50 (s,
1 H, F4091 (m 1H), 458(m 1H) 350(m 1H), 519 4Q321(m 1 H,
2.9 s—3 l—|-|‘| Tt H);
8.15 (m 1 Cgss}] Le%h?&? ?5; k 1 H),)7.Eo
(m ~ 76@ F% §. H 680(rr 1
H) , 73 )F73’§0+G$! J670 rﬁnﬂ &) 80, (m oﬁ% p1
(m . 852N 4.568)(m, BHIB 30BN, Hﬂm 93 (p JL VO
02/ - H3H)BL. somqrn at-a. 74 (d, J = 2.4

8.5 ) ='2.0 Hz, 815(m"1|—|),792(m1
H), (GD@@g)(BfB@F(‘)j;J&@QI-GiMH ;L@ 50 (s, 530 F 1
H, 4. 3 . 532884%_%) @m(nh 1H), 2.9f
(s, P p AN : H()”@S86 6% J =2.4 H,
1 H, 8. 1 , %@ F Njﬂ8 2H),
7.35 (i, 6. , , rgn;’ 1H),4.1c§3(m1
H, 4. Y )( ( 321(m 2H) 2.94(s, 537 4T 3H),
1. 77 (m—a4H)-

(CDCls) 6 8.50 (d, J = 2.4 Hz, 1H), 8.14
(m, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.45 (m,
2H), 6.80 (m, 2H), 4.40 (m, 1H), 3.72 (m,
2H), 3.20 (m, 4H), 2.90 (s, 3H), 2.84 (m, 446
2H), 1.70 (m, 4H), 1.11(m, 6H).

(CDCl3) 8 8.50 (d, J = 2.4 Hz, 1H), 8.15
(m, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.45 (m,
2H), 6.79 (m, 2H), 4.76 (m, 1H), 4.50 (m,
1H), 3.78 (m, 1H), 3.26 (m, 1H), 3.04 (m, 429
1H), 2.90 (s, 3H), 2.60 (m, 1H), 2.35-2.13
m, 4H), 1.99-1.42 (m, 6H).
(CDCls) 8 8.50 (d, J = 2.8 Hz, 1H), 8.15
(m, 1H), 7.64 (d, J = 8.8 Hz, 1H), 7.49 (m,
2H), 6.80 (m, 1H), 6.54 (s, 1H), 4.80 (m,
1H), 4.54 (m, 1H), 4.06 (m, 1H), 3.13 (m, 443
1H), 2.90 (m, 4H), 2.61 (m, 1H), 1.82-1.55
(m. 12H).
(CDCl3) 5 8.50 (d, J = 2.8 Hz, 1H), 8.15
(m, 1H), 7.63 (d, J = 8.8 Hz, 1H), 7.46 (m,
2H), 6.79 (m, 2H), 4.74 (m, 1H), 4.52 (m,
1H), 4.00 (m, 1H), 3.1 (m, 1H), 2.91 (s, 457
3H), 2.52 (m, 2H), 1.79-1.24 (m, 14H).

(CDCl3) 5 8.50 (m, 1H), 8.15 (m, 1H), 7.64
(d, J = 8.8 Hz, 1H), 7.49 (m, 3H), 7.33-
7.19 (m, 2H), 6.80 (m, 1H), 6.50 (s, 1H),

X 4.91 (m, 1H), 4.58 (m, 1H), 3.50 (m, 1H), 519
4Q 3.21 (m, 1H), 2.94 (s, 3H), 2.86 (m, 1H),
1.87-1.67 (m, 4H).
Ho (CDCl3) § 8.50 (m, 1H), 8.15 (m, 1H), 7.83
] Y *O TQ (m, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.50 (m,
N N 2H), 7.41 (m, 1H), 7.24 (m, 1H), 7.10 (m,
© 1 [1H), 6.80 (m, 1H), 6.48 (s, 1H), 4.92 (m, 577
F 1H), 4.60 (m, 1H), 3.50 (m, 1H), 3.21 (m,
4R 1H), 2.96 (s, 3H), 2.85 (m, 1H), 1.98-1.50

(m, 4H).




ci (CDCI3) 8 8.51 (m 1 H), 810 (m 1 H, 7.62 ! if Nc | (d, J = 8.4
e, LW, 747 (2K, 7,33 (m TF NGO 2H, 725 (m 1M, 684,04,
677 (m 06 10, 402 (m 11, 4.56 (m 1 H. 341 (m 519  FLEgUN Bl
(M 19, §Rybin, 30, 2 87 (m 4L M 183 L 6T (M M) gtk D)
8. 5 1 H, 813 F N oN-~14 (m 1 H), 7.62 (d
1H),746(m 00 ~-V 2H), 6.83 (s, 1 H, 6.78 (m 1 H). 464(m F2H)
4.52 (m 1H), 2.89 (s, 3H), 2.84 (m-89 4V 2H), 2.04-1.54 (m 19H. H
(CDCI3) 5 8.52 (m 1 H, 815 (m 1 H, 7.63 "x"~ o- (d J =88 H, 1
7

.48 (M LI'I) 6: cu ﬂn Fe&r CDCIT LP( 9 &Szl% (m[ 2H), 4.832

1 H) ‘% %%Wl . 2.94
Elgc,' 1 76( W\?Nﬁﬁﬁ@ilﬁ ;6 o 5‘{1?5 :)7592 Fiml
o] | . S,
H, 4.9 . 4.60F (m 11H 75@ r@s2 r}]GﬁBO 13-1)2@5(%5 1 H), %.357 501
4X (m 4H)= 1. 88 1.50 (m 4H)j. 1m1)|4$@D®L3H)84825{m (1d), 3.80 mg kz, 3B, §.11
FN(m 1H), 7.8am 1H), 7.7744),B.21kh, 1A)0BIR (s, 3Hm8&(|=rb /.01 (m 1(H), -
6.50 (s, 1 H), 4.44 447 (m [, 149422)1@1‘(;;12}:;91) 2.92 (s, -3H), 2.81 F (m .
2H), 17T T — 147 ) 7
HZH? . H)f,i glbﬁ(—%ﬁﬁ) ,1%4 (@p dﬂg‘-g HZPTH, ¢ , _
Hz, 1M, 8. lez(4 5(1) w(%o 1#;) :
4. 80 , . :
3. 04 Eg‘ 2. 00- 6r5n°(m AH), 62 ( L]M)zée@(m 1H),4.60 (m,

1H), 380(m 1H), 3.21 (m, 2H), 2.94 (s, 537
3H), 1.77 {m, 4H)
(CDCl3) 6 8.51 (m, 1H), 8.10 (m, 1H), 7.62

H i
23 ""‘tr”‘oc' (d, J = 8.4 Hz, 1H), 7.47 (m, 2H), 7.33 (m,
F o © N 2H), 7.25 (m, 1H), 6.84 (s, 1H), 6.77 (m,
o al

1H), 4.92 (m, 1H), 4.56 (m, 1H), 3.41 (m, 519
F 1H), 3.20 (m, 1H), 2.90 (s, 3H), 2.87 (m,
1H), 1.83-1.67 (m, 4H).
i (CDCl3) 6 8.50 (d, J = 2.4 Hz, 1H), 8.13
. @fﬂ 1" & (m, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.46 (m,
4 2H), 6.83 (s, 1H), 6.78 (m, 1H), 4.64 (m,
: 2H), 4.52 (m, 1H), 2.89 (s, 3H), 2.84 (m, 509

2H), 2.04-1.54 (m, 19H).
(CDCl5) 8 8.52 (m, 1H), 8.15 (m, 1H), 7.63

4
Ho e
2 Nw“*@ (@m (d, J = 8.8 Hz, 1H), 7.48 (m, 2H), 6.80 (m,
F n° O ND 0" | 1H), 6.68 (s, 1H), 6.63 (m, 2H), 4.82 (m,
f 1H), 4.56 (m, 1H), 3.86 (m, 10H), 3.15 (m, 541
1H), 2.94 (m, 4H), 1.76 (m, 4H).
i (CDCl3) 6 8.51 (m, 2H), 8.15 (m, 1H), 7.92
N_..N
e LT 8 C (m, 3H), 7.65 (m, 2H), 7.50 (m, 4H), 6.80
4 (m, 1H), 6.51 (s, 1H), 4.92 (m, 1H), 4.60
' (m, 1H), 3.98 (m, 1H), 3.21 (m, 1H), 2.97 501

(m, 4H), 1.88-1.50 (m, 4H).
(CDCly) 8 8.57 (d, J = 2.8 Hz, 1H), 8.11

4X
HoA
oAy *n’@ (m, 1H), 7.80 (m, 1H), 7.74 (m, 1H), 7.08
N © quo\,< (m, 1H), 7.01 (m, 1H), 6.50 (s, 1H), 4.44 447
0]
F

(m, 1H), 4.22 (m, 2H), 2.92 (s, 3H), 2.81
(m, 2H), 1.71-1.57 (m, 4H), 1.47 (s, 9H).

4Y
ol | (CDsOD)89.30 (d, J = 2.4 Hz, 1H), 9.09
Y C“/QJ (s, 1H), 8.97 (d, J = 5.6 Hz, 1H), 8.74 (d, J
N0 Ny | =8.4 Hz, 1H), 8.65 (m, 1H), 8.19 (m, 2H), 452

o 7.62 (m, 1H), 7.45 (m, 2H), 4.80 (m, 1H),

F 4.50 (m, 1H), 3.76 (m, 1H), 4.46 (m, 1H),

4z 3.38 (m, 1H), 3.04 (s, 4H), 2.00-1.65 (m,
4H).




WD 02/ 49648 PCT1US01/49302 -43- HN (CDCI3) S 8.57 (m 1 H, 8.10 (m 1 H,
7.79 F Il if (d, J=7.6H, 1 H, 7.7 (m 1 H, 7.08(m N "~ 1 H, 7.01
(m 1 H, 6 52 (s 1 H, 4.75 (m 415 1H), 4.56 (m 1H), 4.33 (m2 (LHON 208 21
(m F 1H), s, 3H), 2.66 (m 1H), 1.82-1.62 4AA (m 5 ,U(% H, 0. 78
(m 2H). \’(’@@éﬂ%ﬁ)‘85857(d J=2.8H, | H, 5 00 AN P TSy . 7.78
(d, J =80H, 1 H, 7.69 (m "--g~1H, 7.07 (m 1 H, 701(m 1H,
6.64(3, 417 1H), 4.47 (m 1H), 4.53,4m 1H, 3.94 (m F 1 H, 3.13 (t, 1
M. 2,91 (s, 34, 2.60 (t, 1 H, 4BB™233 (t, 2H. 1.78-1.54 (m 6H). 0. 96
(t, 3I—h HN|Lm';m\629qm1—9nH71J-n__9Lﬁn if {m—1H 819
(d, J £ 9.2 Hg, _7.61 (n} (CRCls) 58-57 fp, 17148 10m.2My), 74790 (m 1 H),
4.41 (I FING 4718@ B(RU 6 i) 1HP. BZ1 (&), “A)77.08 @hl) | 2.69 (m
1, 1 7E 1 afl’b% 9 108) .06k, TH)(EB2 @) 18)84 78 (65, 1 H) 418. 08 [(m
1H, CNN T I (d, 78 et so 1h m 63@1@&@1&) ls,omm 01H, 7.02
(m1 ,Faso(s 1 H), 4.75| {dy B89 (s orh 4P, 53.88 (d, 1 H)|,
?.164“, F1H,42a90 (s, 3 (ﬁéﬂa(dagi H)ZQ%’_%@;%;H DD 3H), 1.80-1. El)
m 4 HI’%&’:‘QSSG el e!‘"i\.“;ﬁ'\l-ﬁl ,
7.77 (0. J =78 He, 1?9”555( J'=2 6dH j 7001 (m 1 H,
6.72 (s, 10§ {i%(zpd ). 4784d 810 z, 15)o4.9%{mF l1H), 3.11 [(t,
1H), 2| sNSH) HjH) Qﬁmslﬁ(aoum 1F1)@)64_($4 (m 4% 1.)15
(t, 3H) (CDCI 3) 6 8089 (s} 1HH)4.48.(62 108, 453 (MBIHR 3.54 AN~ |[s+' "N (m
1H), 8 075(5 1H), 7.80 (d, Ji +H§, 3t1Bit, 1H), 2.91 (s, 3H), 2.60 (t, 1H),

4BB 2.33 (t, 2H), 1.78-1.54 (m, 6H), 0.96 (i,

3H).

HoL (CDsOD) 8 8.29 (d, J = 2.0 Hz, 1H), 8.60
AT Y Cl (m, 1H), 8.19 (d, J = 9.2 Hz, 1H), 7.61 (m,
N © NT(I\ 1H), 7.45 (m, 2H), 4.70 (m, 1H), 4.41 (m,
0 1H), 4.18 (m, 1H), 3.21 (m, 1H), 2.93 (s, 417
F 4H), 2.69 (m, 1H), 1.77 (m, 4H), 1.14-1.09
4CC (m, 6H).
HoL (CDCl3) 6 8.57 (s, 1H), 8.08 (m, 1H), 7.76
E A Y C (d, J = 6.8 Hz, 1H), 7.68 (m, 1H), 7.10 (m,
Noeo | 1H), 7.02 (m, 1H), 6.80 (s, 1H), 4.75 (d, 389
0 1H), 4.51 (m, 1H), 3.88 (d, 1H), 3.16 (t,
F 1H), 2.90 (s, 3H), 2.59 (t, 1H), 2.11 (s,
4DD 3H), 1.80-1.56 (m, 4H).
ol (CDCls) 6 8.56 (s, 1H), 8.08 (d, J = 8.8 Hz,
EEY Y \O 1H), 7.77 (d, J = 7.2 Hz, 1H), 7.68 (m,
0 Ny | 1H), 7.08 (m, 1H), 7.01 (m, TH), 6.72 (s, 403
o 1H), 4.77 (d, 1H), 4.51 (m, 1H), 3.94 (d,
' 1H), 3.11 {t, 1H), 2.90 (s, 3H), 2.60 (t, 1H),
4EE 2.34 (g, 2H), 1.80-1.54 (m, 4H), 1.15 (,
3H).
] (CDCl3) 6 8.89 (s, 1H), 8.62 (s, 1H), 8.12
E AT Y O s\, | (m, 1H), 8.07 (s, 1H), 7.80 (d, J = 6.4 Hz,
N 1H), 7.70 (m, 1H), 7.11 (m, 1H}, 7.01 (m, 459
0 1H), 6.64 (bs, 1H), 4.80-4.20 (m, 3H),
F 3.35-2.80 (m, 5H), 1.86-1.69 (m, 4H).

Example 5



i NO Nom 1H), 7.70 (m 1H), 7.11 (m 1H), 7.01 (m 459 0 1N), 6.64 (bs,
1H), 4.80-4.20 (m 3H), F 3.35-2.80 (m 5H), 1.86-1.69 (m 4H). A4FF Exanple
5 2 0 JUN 2005 WD 02/49648 PCT/11S01/49302 -44- HCH3 C N Tr NN dUiNDBB
i O F S5wélelelsCl | ~ NOZ HON 5-1 s A solution of PCT/USO1/49302
2- hydroxy-5-nitropyridine (11.2 g, 79.9 mol) in conc. HCO (57 mﬁ was
warnmed to 50 C and KO3 (3.4 g, 27.7 mol) in water (50 mM) was added
dropwi se at such a rate that the tenperdathre was kept bel ow 60 C. During the
addition the product began to separate. After TLC nonitoring indicated
conplete consunption of starting matepi abHghe m xture was cooled to 0 C and
the product was ''o0 isol ated by G LN ion. The solid was washed with
wat er and dried at 50 C under vacyu t%g?@ﬁh Qroduct (12.3g, 88% as a
solid.' HNVR (DVSO-d5) 3 8.68 JNE 3.2 HD 98.40 (d, J = 3.2 Hz, 1 -
H. Ms me 175 (MtH) +. Step 2 N2 15 CI N 502 To phosphoryl chloride
(10.5 g, 68.7 mmol) was added successively, with cqgoling at 5 C, quinoline
(4.4 g, 34.1 mmol) and the product of Step 1 (12.0 ¢, 68.7 nmmol). The
resul tantgighxt ure was heated for 2 hr at 120 C under N2. After the reaction
was conplefe as indicated by TLC nonitoring, the reaction mxture ws 20
allowed to cool to 100 C, and water { N@as added. The sol ution was then
cooled in an ice bath and the product i sol ated by vacuumfiltration.
The solid was washed with water and’8ri®d at 40 C under vacuumto give the
product (12.5g, 94%. 'HNWMR (DMSO-d5) &.9.19 (d, J = 2.4 Hz, 1 H), 8.97 (d,
J =24 H, 1 H.

5 A solution of 2-hydroxy-5-nitropyridine (11.2 g, 79.9 mmol) in conc. HCI (57 mi)

was warmed to 50 °C and KCIO3 (3.4 g, 27.7 mmol) in water (50 ml) was added
dropwise at such a rate that the temperature was kept below 60 °C. During the

addition the product began to separate. After TLC monitoring indicated complete
consumption of starting material the mixture was cooled to 0 °C and the product was

10 isolated by vacuum filtration. The solid was washed with water and dried at 50 °C
under vacuum to give the product (12.3g, 88%) as a solid. "THNMR (DMSO-ds) & 8.68
(d, J =3.2 Hz, 1H), 8.40 (d, J = 3.2 Hz, 1H). MS m/e 175 (M+H)".

Step 2
Ciﬁ,NOz
15 Cl | Ng 5-2
To phosphoryl chloride (10.5 g, 68.7 mmol) was added successively, with

cooling at 5 °C, quinoline (4.4 g, 34.1 mmol) and the product of Step 1 (12.0 g, 68.7
mmol). The resultant mixture was heated for 2 hr at 120 °C under N,. After the
reaction was complete as indicated by TLC monitoring, the reaction mixture was

20 allowed to cool to 100 °C, and water (26 ml) was added. The solution was then cooled
in an ice bath and the product was isolated by vacuum filtration. The solid was
washed with water and dried at 40 °C under vacuum to give the product (12.5g, 94%).
"HNMR (DMSO-ds) § 9.19 (d, J = 2.4 Hz, 1H), 8.97 (d, J = 2.4 Hz, 1H).

25 Step3



25 Step 3 2 0 JUN 200 WD 02/ 49648 PCT/ USO /49302 -45- CI NO2 I~ NF 5-3 A
flask charged with 3-fl uorophenyl boronic acid (1.63 g, 11.65 mmlgﬁ?lil}gmﬁﬁ
product of Step 2 (1.50g, 7.77mmvi), ethylene glycol dinethyl eth )
and pot as‘é’ﬂﬁ%ﬁﬁﬁ‘@sphate (4.95 g, 23.3 mml) was purged w t RCRZS01/49302

PdCl 2(dppf)2CH2C1 2 5 (0.26 g, 0.32 nmobl) was added. The reaction m xture was
heated at 80C under N2 for 2 hr, allowedto0 cool, and filtered through
celite. The filtrate was extracted with OAc (60 m) was then washed with
saturated sodi um carbonate (40nl), waéller (4%rrfL) brine (30 mM), dried
(Na2SO™4), filtered and concentrated due was subjected to flash
chromat ography (1:5 CH2Cl 2/ hexane) the product (1.96g, 10 100% .
"HNMR (CDCI3) 5 9.39 (d, J = 2.4 , 8.62 (d, J = 2.4 H, 1 H, 7.62
(m 1H, 754 (m 2H), 7.22 (m 1 . M5 me 253 (MtH)'. Step 4 NH2 CPN
F 5-4 15 To an ice-cold solution of Ehe product-®f Step 3 (2.25 g, 8.9 mmul)
and nickel chloride hexahydrate (4.23 17.8 mmli in MOH (100 m) was
added sodi um woﬂ@siy@tnarg@dmthﬂﬂgorwsgrﬂylﬁﬁwwclaﬂ!% BBEhd Ghemelsuhei ng

whol o was sl B g (e 7en. Bilend BhER it BleP So0NS e

filtered tptoisgim telldend &) 23 dtramupwels i @MtNQ@O@dCI dbpBs-eH
concentraiptg):tj to gfpﬁl‘gs fﬁgeprodu%t (2.3 )).SW H$N29 CDCI 3) o gb ¢ 2@:61

6. 97 ( fn 10435, 0.6).832 mmp!) ngs adslegB [he rqaqt»on r@v@@re(wsas bea@ed @f 8;@?0( gnd@r N2H) .
Step 5 O (NN dicRedioRool arfd fiteed throligN G902 THE ite4d W04t RFIh ST Ui 9302

- 46-

EtOAc (60 ml) was then washed with saturated sodium carbonate (40ml), water :
(40mi, Brine (30 mb), dried (Na>S0Oy), filtered and concentrated. The residue was
subjected to flash chromatography (1:5 CH.Cl./hexane) to give the product (1.96g,

10 100%). '"HNMR (CDCls) § 9.39 (d, J = 2.4 Hz, 1H), 8.62 (d, J = 2.4 Hz, 1H), 7.62 (m,
1H), 7.54 (m, 2H), 7.22 (m, 1H). MS m/e 253 (M+H)".

Step 4
O\ = I NH,
N
F 5-4
15 To an ice-cold solution of the product of Siep 3 (2.25 g, 8.9 mmol) and nickel

chloride hexahydrate (4.23 g, 17.8 mmol) in MeOH (100 ml) was added sodium
borohydride (1.11 g, 28.5 mmol} in portions. The resulting mixture was stirred at 0-5
°C for 30 min., water (5ml) was added and the whole was concentrated. The residue
was treated with EtOAc (100ml) and filtered through celite. The filirate was dried

20 {MgS0y), filtered and concentrated to give the product (2.3 g). 'HNMR (CDCl3) &
7.53 (s, 1H), 6.97 (m, 1H), 6.84 (m, 2H), 6.63 (s, 1H), 6.53 (m, 1H), 3.90 (s, b, 2H).

Cl Ihl\-lllll
T T o
Q:rrwj \g’\|<
F

Step 5



To a solution of the product of Step 4 (500 ng, 2.25 mol) in anhydrous
pyridine (6 m) was added .phenyl chloroformate (390 nmy, 2.49 nmol) &P JEMNieE.
The rea\(lz\&é)g/{g ture was stirred for 16 hr then evaporated_ in vacuo. The
resi due Y8K%n up in chloroform (10 m), and Et3N (1 m9YEHdA9302
Preparation .14722 ng, 3.37 mol) was added. The m xture was heated at 65 C
for 3 hr. The residue was allowed to cogk,- diluted wwth CH2CI 2 (50 nl) and
washed with sat'd NaHC®3 (30 m), -water (30 m), and Nad (30 m). The
organic |layer was dried (MyS04), filtered and evaporated. The residue was
subj ected to flash chromat ography (2:98 10 CH3OH CH2Cl 2) to give the product
(530 ngy, 51 %To hHoNMRN EDGErodust dfiSted.4 (50O Agd 2. M mmolilin afhwfo(d, J =
2.4 H, 1 H, 750 (m 1 H, 7.42 (m 2H, 7.10 (m 1 , 6.61 (s, H) ,
4.41 (m Ryridine i o) wap agdpd phesy! ghlorafpymate G&O(wg. m@ mmorlbdf_’p.ms?ﬁh%m ,
1.45 (s, : | . 5 r ct of
Step 5 (9@%%@ gﬁ )fglz‘lggn!rer’gl%ﬁn\lﬁgsﬁrr@a%éevwwepﬁbﬂ%téﬁlﬁ%ﬁ‘?&diT&E(}ar%g'{aH % V?T%J for
16 hr.s Thigkeeagtinh@hlaroiirr € Onaud), aad GasN { atnslll apd dPrebaratiesi tE2wag;, 2037

triturated with Et20 and dried to give the product (85 ﬁg_\) as.a solid. 1HNWR
( CD30D) rsna?lbwa(safﬂd@dcTﬁmm%yrelWﬁ@,hegteaba{)@? G far 3 ty. e resigue wasg (m 1

302" (o, YRrelogshy Gptedhwidy FHeCE (38 rbifand vidshels pltn/st adifcoa 804, *0h-
added acet, ¢ npyinde CLr2 o 10 o 1 s et o mirure vas

2ti_ rred a?VEFQOT?‘teéorTLhP Téﬁ'&%g’%&ﬁ\@é‘?ﬁt?%f%éé?fé§hfﬂf@a§9§§a&%@:%§ ed by PTLC .
520y O} 1) B Shg tnb RRoBiQUIE o) SHMIREB G EA By @A <
7.10 (m mzmm),@.mgd,a=2.43Htum—gpnsow@.,omngw(mmwsmoz(eﬁam), 6.647(s, 1 H),

260 (m it Pt 280n 2D 603 280y (sl G (4. 046 (o

t he appr }_late reagents and procedures afforded the following s conpounds:
1t

STRUCTU NVR MS M+-H
15 Stepb
Cl }1:1' r!1
T
N ') NH.HCI
F 5-6

The product of Step 5 (90 mg, 0.194 mmol) was treated with 4N HCI/1,4-
dioxane (4 ml) for 16 hr. The reaction mixture was concentrated and the residue was
20 triturated with Et,0 and dried to give the product (85 mg) as a solid. '"HNMR (CD30D)
6 8.92 (d, J=2.4 Hz, 1H), 8.50 (d, J = 2.4 Hz, 1H), 7.58 (m, 1H), 7.51 (m, 2H), 7.30
{m, 1H), 4.45 (m, 1H}, 3.50 (m, 2H), 3.16 (m, 2H), 3.02 (s, 3H), 2.10-1.90 (m, 4H).

Step 7

25 To a solution of the product of Step 6 (42 mg, 0.086 mmot) and Et;N (0.2 ml) in
CHCl; (2 ml) was slowly added acetic anhydride (112 mg, 1.10 mmol). The reaction
mixture was stirred at R.T. for 2 hr. The concentrated residue was separated by PTLC
(1:20 CH30H/CH,Cly) to give the product (31mg, 80%). "MNMR (CDCl3) § 8.44 (d, J =
2.4 Hz, 1H), 8.27 (d, J = 2.4 Hz, 1H), 7.50 (m, 1H), 7.42 (m, 2H), 7.10 (m, 1H), 6.92 (s,



a HNN (CDCI3) 8 8.44 (d, J =2.4Hz, 1 H, 824\ NI T (d, J =:2.4 Hz,
H, 7.49 (m 1 H, 7.43 (m 2H), 7.10 (m 1 H), 6.65 (s, 1 H, 4. 49 amns
(m 1H, 3.92 %m 2H), 2.93 (s, 3H), 2.78 F (m 5H), 1.81 . 5ACLH
| (CDCI3) WO2M68d, J = 2.4 Hz, 1 H), 8.25 N (d, J = 2.4 PET/UB0I9307 50
(m 1 H, 7.41 if" "so(m 2H), 7.10 (m 1 H), 6.61 (s, 1 H), 4.44 455
(m 1H), 3.93(m 2H), 2.93 (m 7H), Ea%.81 (m 4H), 1.36 (t, 3H) 5B ci
| (CDCI3) 8 8.44 (d, J = 2.0 Hz, 1H), 8.24 N\NIo(d(J: 469
Hz, 1 7 1
(m 1ty | 1306870 Sl 4 5B, oD, Sk 404 Z?ﬂ.; 296450, 2.49 <m
N (CDC 3».19 @, 38)(tg1. 502m44l-l2) M%/eaozqmm 1(d, J = 2.4 Hz, 7 51
(m 1 H 7.43 "s, 2H) , 10(m1H),660(s,1H) 4460(m1
H, 3.96 (m 319(m1 H, 469 F 3.01 (m 2H), 2.93 (s, 3H), 179(m
i ohy 7 Q%e o el ad‘r%&@ﬁé%?%’%q%@ a1 Brodediyéy Yaftfuey e Gipidg o,
(m 54, g ouﬁdéﬁ 27 (m 1 H, 1.81 (m 4H), 1.16 (m 5E 2H), 1.00 (m 2H).
ci H1 (cbcl3) 6 8.44 (d, J=20Hz 1H, 826 N "1r (m 2H), 7.10 (m 1
H, 6.92 (s, 1)H), 4.76 419M(mAIMH), 4.50 (m 1 H), 3.94 (m 1H, F3.12
(t, 1 B2 90dFRugiure: 00 T 1 TH NMR MS (M+H)"
o o (CDCl3) & 8.44 (d, J = 2.4 Hz, 1H), 8.24
Y \O (d, J = 2.4 Hz, 1H), 7.49 (m, 1H), 7.43
e © Ns2 | (m, 2H), 7.10 (m, 1H), 6.65 (s, 1H), 4.43 441
o (m, 1H), 3.92 (m, 2H), 2.93 (s, 3H), 2.78 :
F (m, 5H), 1.81 (m, 4H).
5A
o vl (CDCl3) § 8.44 (d, J = 2.4 Hz, 1H), 8.25
Y \CI (d, J = 2.4 Hz, 1H), 7.50 (m, 1H), 7.41
N © Nso™~ | (m, 2H), 7.10 (m, 1H), 6.61 (s, 1H), 4.44 455
(m, 1H), 3.93 (m, 2H), 2.93 (m, 7H),
F 1.81 (m, 4H), 1.36 (t, 3H).
N o) (CDCl3) 6 8.44 (d, J = 2.0 Hz, 1H), 8.24
Y ]:ﬁ o (d, J = 2.4 Hz, 1H), 7.50 (m, 1H), 7.41
o © N-s~~ | (m, 2H), 7.10 (m, 1H), 6.67 (s, 1H), 4.44 469
0 (m, 1H), 3.93 (m, 2H), 2.90 (m, 7H),
F 1.81 (m, 6H), 1.06 (t, 3H).
5C
N o) (CDCl3) 5 8.43 (d, J = 2.4 Hz, 1H), 8.26
Y @ (d, J =24 Hz, 1H), 7.51 (m, 1H), 7.43
SN © N.g (m, 2H), 7.10 (m, 1H), 6.60 (s, 1H), 4.46
(m, 1H), 3.96 (m, 2H), 3.19 (m, 1H), 469
F 3.01 (m, 2H), 2.93 (s, 3H), 1.79 (m, 4H),
5D 1.34 (d, 6H).
N vl (CDCl3) 6 8.43 (d, J = 2.4 Hz, 1H), 8.26
“X Y \O A (0 4=24Hz, 1H), 7.51 (m. 1H), 7.43
N © N-s (m, 2H), 7.10 (m, 1H), 6.64 (s, 1H), 4.43
(m, 1H), 3.92 (m, 2H), 2.93 {m, 5H), 467
F 2.27 (m, 1H), 1.81 (m, 4H), 1.16 (m,
5E 2H), 1.00 (m, 2H).
N Hol (CDCl3) 8 8.44 (d, J = 2.0 Hz, 1H), 8.26
Y C (d, J = 2.4 Hz, 1H), 7.48 (m, 1H), 7.40
N © No™ | (m, 2H), 7.10 (m, 1H), 6.92 (s, 1H), 4.76 419
0 (m, 1H), 4.50 (m, 1H), 3.94 (m, 1H),
F 3.12 (t, 1H), 2.90 (s, 3H), 2.60 (m, 1H),
5F 2.36 (g, 2H), 1.80-1.55 (m, 4H), 1.15 (t,
3H).




5F 2.36 (

q, 2H),

1.80-1.55 (m 4H),

1.15 (t, 3H.

20 JUN 2005 WO 02/ 49648
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43

PCT/ US01/ 49302 -48- H | (CDCI3) 5 8.43 (d, J = 2.4 Hz, 8. 26 ukae[t%
J =2.4 H 50 (m 1H), 7.40 N 2H), 710(m1H)
431 0 (m ‘}%%184 51 (m 1 H) 3.32(m 1H, F3.12 (m 1‘8(25’&%“%?5’2
3H), 2.64 (m 1 H, 5G1.89-1.55 (m 5H), 0.98 (m 2H), 0.77 (m 2H. HN
(m 119, 7.40 N riro(m 2&0”’7 ?‘ég? 1&'%“’6 %8?2'41%; "0 %o 433 0
m , 7.40 -N "jr~~ (m m S :
) 56—¢ . 2760
m iH): . ﬁ)@iﬁ: 2.8(?%6'355 l%— %) é@ Hi (obal 3| s
8.43 (d, J 2.4 Hz, {1 : 289057 48 (
7.38 -N | (\d 7. 0g (Pim2H), g’“oi ﬂi 6434 BTm 1
H, 3.75 @ H),(rzngo 2980 (ﬂ Qﬁnhi‘i)—i)451(l971 33 (m BY.H | (CDCI ij 8.
(d, J 328 H, 1 H, 830 ci 3\|rtl2’(n(le)J2:9C2(s43le),254l-()tﬂ EA (m 1 H),
7.43 2\| "o N,,, (®G2H), 7.08 %B%L:Qam(gﬁbsﬁazo?g(%nmg)m@ﬁ ggz( (m4H)1H),1 )
3.75 , . B . m m I
5J (t, y TN 0 NI(d,
J D(ﬁ@é%i@% ﬁ?) % 6.87 (s, 1H),
4. 80 ?( 7§n 1@53290
( .5(§“< ). 7140 0 23%6 R 6H)|.
), 4.50 (i,
313(t 1H), 2.91 (s, 3H), 260 (m 1H),
2.33 (q, 2H), 1.81-1.55 {m, 6H), 0.97 {1,
3H).
(CDCls) 5 8.43 (d, J = 2.4 Hz, 1H), 8.25
(d, J = 2.4 Hz, 1H), 7.48 (m, 1H), 7.38
(m, 2H), 7.08 (m, 1H), 7.02 (s, 1H), 4.39 434
(m, 1H), 3.75 (m, 2H), 2.90-2.80 (m,
£ 11H), 1.67 (m, 4H).
51
N Wl (CDCl3) 5 8.43 (d, J = 2.4 Hz, 1H), 8.30
Y ™ (d, J = 2.4 Hz, 1H), 7.50 (m, 1H), 7.43
N7 © Ny N~ | (m, 2H), 7.08 (m, 1H), 6.69 (s, 1H), 4.41 462
o (m, 1H), 3.75 (m, 2H), 3.20 (q, 4H), 2.90
F (s, 3H), 2.85 (m, 2H), 1.69 (m, 4H), 1.27
5J {t, 6H).
N Bl (CDCl3) 6 8.43 (d, J = 2.0 Hz, 1H), 8.27
@ ‘O (d, J = 2.4 Hz, 1H), 7.49 (m, 1H), 7.40
- © quk (m, 2H), 7.09 (m, 1H), 6.87 (s, 1H), 4.80 433
0 (m, 1H), 4.51 (m, 1H), 4.05 (m, 1H),
F 3.14 (m, 1H), 2.90 (s, 3H), 2.80 (m, 1H),
5K 2.59 (m, 1H), 1.82-1.56 (m, 4H), 1.13
(m, 6H).
o Hol (CDCl3) 6 8.40 (d, J = 2.0 Hz, 1H), 8.32
& \O (d, J = 2.4 Hz, 1H), 7.29 (m, 2H), 6.85
i W O SNy | (m, 1H), 6.49 (m, 1H), 4.42 (m, 1H), 481
° 4.23 (m, 2H), 2.93 (s, 3H), 2.81 (m, 2H),
F . 1.70-1.57 (m, 4H), 1.45 (m, OH).
L
o R (CDCl3) 6 8.44 (d, J = 2.0 Hz, 1H), 8.24
Y \O (d, J = 2.0 Hz, 1H), 7.27 (m, 2H), 6.84
F N O Nso | (m, 1H), 6.73 (s, TH), 4.41 (m, 1H), 3.92 459
O~ | {m, 2H), 2.93 (s, 3H), 2.78 (m, 5H), 1.81
F (m, 4H).
5M




HI (CDCI3) S8.40 (d, J = 2.0 Hz, 1H), 8.32 ci Nf N(d, J =2.4 Hz, 1 H),
7.29 (m 2H), 6.85 F 1 NZ N o(m 1H, 6.49 (m 1 H, 4.42 (m 12 B)JUNAGS
4.23 (m 2 2.93 (s, 3H), 2.81 (m 2H), F 1.70-1.57 (m 459, 1.45 (m 9H).
5L ci 4% 8 44 (d, J = 2.0 Hz, 1 H), 8.24 if N (FCUUSLAW2H, 1
H, 7.27 (m 2H), 6.84 FN "-s' (m 1H), 6.73 (s, 1 H, 4.41 (m 1 H,
3.92 459 0 0 (m 2H), 2.93 (s, 3H), 2.78(m 5H), 1.81 F (m 4H. 5M2 0
JUN 2005 V\002/49648 PCT/USO/ 49302 -49- H | (CDCI3) 6 8.43 (m 1 H), 8.28
(m 1 H),—€t Nm, M2 S 565 BL“,@ N—Ns 445
(m 1H, %¢5(m Z%%i 5@4@ }*)Ek gv; é (t, 3H. F
5N H I ( §-p4 (5012 0" 1z, 1H)
7.27 (m Lsom TS (me 15D, 894 (yRH).2.95 (1 1 1H), D b4 487
(m 2H), |2. H), 2.88%(m zm){) 118’8611F4K‘|m166|)t (f, 3H07 (t, 3H). 50 H I
(CDCI 3) 6 J=24H, 4H, 827 ci NN(d, J = 2.4 H,| 1H), 7.27
(m 2H), B8, (m 1 H), 6.58 (s, 1 H), 4.45 (m 1 H), 3.94 487 (mh
ezst?)’ 3. 18 -;JQO (m4 H%’d FCQBI «3%;(229&1 3&20%2&%&@, %-25H§d,]
: : 0%HF21H 7‘%7 4 J|= :
D o aae 34 AN nfr 1(H”j‘ 65, 1 4{5S(m 11436441 (mgA M),
' 0 (m 2H), 2.95 (s, 3H), 2.88 (m, 4H), 1.85
F (m, BH), 1.07 (t, 3H).
50
N HoL (CDCl3) & 8.43 (d, J = 2.4 Hz, 1H), 8.27
A ‘C& ’Y (d, J = 2.4 Hz, 1H), 7.27 (m, 2H), 6.84
F N O Nsio~ | (m, 1H), 6.58 (s, 1H), 4.45 (m, 1H), 3.94 487
0 (m, 2H), 3.19 (m, 1H), 3.00 (m, 2H),
F . 2.95 (s, 3H), 1.75 (m, 4H), 1.35 (d, 6H).
5
o HoL (CDCl3) 8 8.44 (d, J = 2.0 Hz, 1H), 8.27
I *O A (d,3=24Hz, 1H), 7.27 (m, 2H), 6.84
3 oo Ns7 | (m, 1H), 6.60 (s, TH), 4.41 (m, 1H), 3.92 485
o (m, 2H), 2.85 (m, 5H), 2.28 (m, 1H),
F 1.81 (m, 4H), 1.17 (m, 2H), 1.00 (m,
5Q 2H).
Example 6
H ¢Hs
F xN © N, .CH
11; 3
F 6
5 Stept
= NHZ
P q!
F 6-1

A round bottom flask charged with 3,5-difluorophenylboronic acid (6.60 g, 41.8
mmol), 2-amino-5-bromo pyridine (6.00 g, 34.7 mmol), benzene (80 ml), and 2M aq.
Na;CO; (40 ml) was purged with N, for 5 min. Pd(PPha}s (1.20 g, 1.04 mmol) was

10 added and the reaction mixture was heated to 100 °C for 16 hr. After cooling, the



00 (m 2H), 2.95 (m 5H), 2.28 (m 1 H), F 1.81 (m 4H), 1.17 (m 2H), 1.00
(m 5Q12H). Exarple 6 HCH3 Ny NFNONCH3 0 F6 5 Step NU@£~
ﬁge 00

~NF 6-1 [aOM bottom fl ask charged W|th35d|fluorophe
(6.60 g, 4‘?0 ér]rjlgr%l) 2-am no-5-bronmo pyridine (6.00 g, g‘%ﬁ%&? Benzene

(80 mM), and 2M ag. Na2C33 (40 m) was purged with N2 for 5 mn. Pd(PPh3)4
(1.20 g, 1.04 nmmol) was 10 added and the 30eaction mixture was heated to 100
C for 16 hr. After cooling, the WD 02/49648 2 0 JUN 2005 PCT/1JSQO /49302

-50- r eactdMiioRinsixtlire w@§ pbarEcEifitd Bbia veabd (Ve ai). ((HeOwhbl:. wdd exuboked wies
extracted with CH2Cl 2 3x150rrfL)é dried (Na2SO4), and filtered. The
concent raCéﬁQ‘za@Mﬁ@n%gﬂegdbiae Dell and fillesesh Ta® GRACHFSAREIBIAHBMAS 1: 10

t /h

a5 BSUBRSld fy Pyl gt g Ao R SR B
(m 1H), &9@%,@@%)! A RvR g@mcg ) 618.28H( B £ 2.4 HZ2HH), MB3Ke, 2G78.8( MkHHzSt ep
2 H NY O~ ""NOi F 6- 10" To a sol ution ofthe product of Ste/p
(0. 3005 g, 1H)4B.0dr(ol,)2H ) 6affhirds tidks 6.5 {d.dl Ré.4 a1 H)wdS5dddbd2phdvipim/e 207
chloroforngte (0.20 m, 1.60 mol) dropw se under argon.” The reaction
m xture EI[)I rred at R T. for 16 hr and evaporated in vacua to give crude
the product (0.388 g). "HNW (CDCI3) 6 8.53 (m 1 H), 8.42 (t, 2H), 8.15

d,
( Step 2

10
To a solution of the product of Step 1 (0.300 g, 1.45 mmol) in anhydrous
pyridine (5 m{) was added phenyl chioroformate (0.20 ml, 1.60 mmaol) dropwise under
argon. The reaction mixture was stirred at R.T. for 16 hr and evaporated in vacuo to
give crude the product (0.388 g). 'H NMR (CDCl5) 6 8.53 (m, 1H), 8.42 {t, 2H), 8.15 (d,
15 1H), 7.41 (t, 2H), 7.24 {m, 3H), 7.07 (m, 2H), 6.83 (m, 1H) MS m/e 327 (M+H)".

Step 3

To a solution of the product of Step 2 (0.200 g, 0.613 mmol) in chloroform (10
20 ml)was added Preparation 1 (HCl salt) {0.230 g, 0.919 mmol) and EisN (0.43 ml, 3.06
mmol). The reaction mixture was refluxed for 16 hr, then allowed to cool and
concentrated. Subjection of the residue to PTLC (1.2 EtOAc/hexane) gave the
product (0.062 g, 23%) as a solid. "HNMR (CDCls) § 8.40 (s, 1H), 8.16 (d, 1H), 7.85
(m, 1H), 7.27 (s, 1H), 7.07 (m, 2H), 6.69 (m, 1H), 4.42 (m, 1H), 4.25 (s, b, 2H), 2.92
25 (s, 3H), 2.82 (m, 2H), 1.67 (m, 4H), 1.47 (s, 9H). MS m/e 447 (M+H)".



15 1H), 7.41 (t, 2H), 7.24 (m 3H), 7.07 (m 2H), 6.83 (m 1H M nle 327
(MH)'. Step 3HCH3 NYNFNO NKO- I~ O F 6-3 To a sol ution ol 200
product of Step 2 (0.200 g, 0.613 mmol ) in chloroform (10 20 rﬂ? was added
Preparati oh® $2t499¢ salt) (0.230 g, 0.919 mmol) and Et 3N (0.%3/¥§01/433086
mol ). The reaction m xture was refluxed for 16 hr, then allowed to cool and
concentrated. Subjection of the residue-t5ga PTLC (1:2 Et OAc/ hexane) gave the
product (0.062 g, 23% as a solid."HNWR (CDCI3) S 8.40 (s, 1H), 8.16 (d,
1H), 7.85¢. 4y | H, 7.27 (s, 1 H, 7.07 (m 2H), 6.69 (m 1 H, 4.42 (m 1
H, 4.25 b, 2H), 2.92 25 (s, 3H), 2.82 (m 2H), 1.67 (m 4H), 1.47 (s,
OH). MS me 447 (MrH)'. 2 0 JUN 2005 WY 02H49648 PCT/ USQ /49302 -51- Step

4, HCH3 NNNONHHI F 6-4 A x{ UNe O e product of Step 3 (0.205 g,
' ng S ,hg{ed at RT, for 1 hr,
21 g, 100% as a solid. MS me

0.460 mol) and 4N HCl /1, 4-

t hen evaporated to give the pr

347 (MtH)'. Step 5 . To a sol utdgn of the product of Step 4 (0.042 g, 0.11
mmol ) and /Pr2Net (0.057 m, 0.B33 nmmol) in CH2C 2 (62-40 m) was slowy added
acetyl chloride (7.0 1, 0.1 mml). 1io The reaction mxture was stirred at
R T. for 16 hr A hb@irecompeprédi@df StebReotd o8y 06.460enmesigteeitt HET G- (1: 10
MeOH CH2Cl 2) gave the product (0.030 g, 78% as a solid. 1HNMR é“gCDCI 3‘? 6
8.39 (m dioxpne &b 1al) (s stirmdd at/R 3 fgrdtnr. xhen g@vgperatedso giveripe progect((9,137 H) |
7.06 ( Ny : L4 +H, 451 (m 1H, 3.92 (m 1H),
318 (i 5939%%?31"’(%@'}&3%5,m%%§7%%@m, 212 (s, 3H), 1.78 (m 2H), 1.60
(m 2H). M5 W 389 15 (MtH)'. STRUCTURE 'H NVR MS MtH 'H NWVR (DVBO d6) 6

8.44 (1 H
’StegS

To a solution of the product of Step 4 (0.042 g, 0.11 mmol) and ProNEt (0.057

ml, 0.33 mmol) in CHCl, (2.0 mi) was slowly added acetyl chloride (7.0 ul, 0.1 mmol).
10 The reaction mixture was stirred at R.T. for 16 hr, then concentrated. Subjection of

the residue to PTLC (1:10 MeOH/CH,.Cl,) gave the product (0.030 g, 78%) as a solid.

THNMR (CDCl3) 8 8.39 (m, 1H), 8.15 (m, 1H), 7.83 (dd, J = 8.8,2.4 Hz, 1H), 7.28 (s,

1H), 7.06 {m, 2H), 6.79 (m, 1H), 4.78 {m, 1H), 4.51 (m, 1H), 3.92 {m, 1H), 3.18 (m,

1H), 2.91 (s, 3H), 2.62 (m, 1H), 2.12 (s, 3H), 1.78 (m, 2H), 1.60 (m, 2H). MS m/e 389
15 (M+H)" |

STRUCTURE ' NMR MS (M+H)"
*H NMR (DMSO-d6) & 8.44 (1H,
H ;!4 s), 8.11 (1H, m), 7.88 (1H, m),
“Y \O 7.55 (2H, m), 7.45 (2H, m), 7.35
XN 0 N\ (1H, m), 4.39 (1H, m), 3.20 (2H, 325
m), 2.97 (3H, s), 2.49 (3H, 5),
BA 2.40 (2H, m), 2.13 (2H, m), 1.76
(2H, m),
(CDCl3) 6 8.40 (d, J = 2.0 Hz.

P R\n,!!d 1H), 8.14 (d, J = 8.8 Hz, 1H),
o Jh Q_S,CHa 7.84 (dd, J=8.8, 2.4 Hz, 1H), 7.29
™ | (s, TH), 7.07 (m, 2H), 6.80 (m, 425
F
6

0
1H), 4.44 (m, 1H), 3.93 (m, 2H),
5 2.96 (s, 3H), 2.81 (s, 3H), 2.80
(m, 2H), 1.84 (m, 4H)
b Ghs (CDCt3) 6 8.39 (d, J = 2.4 Hz,

) N‘n’“@ 1H), 8.15 (d, J = 8.8 Hz, 1H),
i SN0 NN 17.83(dd, J=8.8,24 Hz, 1H), 7.30 | 403
o}
F

(s, 1H), 7.06 (m, 2H), 8.79 (m,
1H), 4.79 (m, 1H), 4.51 (m, 1H),




HNs), 8.11(1H, m, 7.88 (1H, m, NO N7.55 (2H n), 7.45 (2H, Z)B,
QC (1H m, 39 (1H, m, 3.20 (2H, 325 ), 2.97 (3H, s), 2.49 (3 ZH%A
2.40 (2H, \? 13 (2H m, 1.76 2H m. H(CDC13) 6 8.40 (d. J = 2 QHZ,
NxN 1H), 8. YA(B9E8 8z, 1H), F N O NS, CH3 7.84 (dd, J=8.8, P TASY-93gy
7.29 1 0-0 (s, 1H), 7.07 (m 2H), 6.80 (m 425 1 H), 4.44 (m 1 H), 3 93
(m 2H), F 6B 2.96 (s, 3H), 2.81 (s, 3H,52-80 (m 2H, 1.84 m 4H H YH3
(CDC13) 6 8.39 (d, J = 2.4 Hz, NXN~ 1H),8.15(d,J=8.8Hz, 1H), F 1 "N 0 Ny
7.83 (dd, [3=878; 2 ARz 78 607 + 06 ( ZH), ©. (m
F 1H 4. 79 |m 1H 4.51 P 1H 2 0 Juggagg Yti £ (grfu / - 49302 +52-
65 3.94 (d, b, 1H), 3.13 (m 1H), ( 2.37 (q, J
= 7.6 Hz, [2H), 1.78 (m 2H), 1.6({6%15 HZ1 %5 ?_ )6Hz 3H)
(CDCI3) 61/8.40 (d, J = 2.0 Hz, OHB dt@*éZHZ 1H), NN 7.83
(dd, J=8.8, 2.4 Hz, 1 H), 7.27 F N3bd) lN(s H) 7.06 (m 2H, 6.79 (m g
1H, 48 (m 1H, 451 (m 1 H(CE}G;V?, 5@.80 &, 2@H1H), 3.14 (m 1H), F
6D 2.91 (s, 34, 2.61 (m 1H, 2 g'qg,é,j:faé }-2)I-|);._,1 90-1.50 (m
6H,0.98 t,J=7. 6Hz, 3*& N ?83 (00, J=8.8, 2.4 Hz, H), 7
_ e G (s, 1H), 7.06 (m, 2H). 6.79 (m, -
W7 | AH), 4.82 (m, 1H), 451 (m, 1H), 417
2.97 (d, b, 1H), 3.14 (m, 1H),
F 6D 2.91 (s, 3H), 2.61 (m, 1H), 2.33
(t, J = 6.8 Hz, 2H), 1.90-1.50 (m,
6H), 0.98 (t, J = 7.6 Hz, 3H)
Example 7
no GH3
SRAS
F. >N O N. .CH
| ) Yo
e (@] 7
5
Step 1
H GHa

1G

13

T

To a sohution of 2-amino-5-bromopyridine (5.00 g, 28.9 mmol} in anhydrous
pyridine (50 ml) was added pheny! chloroformate (4.0 ml, 31.8 mmol) dropwise under
argon. The reaction mixture was stirred for 22 hr, then poured into EtOAc (200 mi).
The resuitant precipitate was colliected, washed with EtOAc, and dried in vacuo.

To a solution of the crude product was added Preparation 1 (6.19 g, 28.9
mmol), EfaN (12.0 mi, 86.7 mmol) and CHCI3 (100 ml). The reaction mixture was
refluxed for 24 hr, allowed to cool and poured into cold HzO (~200 ml). The whole
was extracted with CH>Clz (3x200 mi), dried (Na,S0y), filttered and evaporated. The
residue was subjected to flash chromatography (1:4 then 1:2 EtOAc/hexane) to give
the product as a solid (7.20 g, 60%). 'H NMR (CDCls) 8 8.17 (m, 1H), 7.94 (m, 1H),
7.68 (m, 1H), 7.22 (s, 1H), 4.32 (m, 1H), 4.18 (s, b, 2H), 2.83 (s, 3H), 2.74 (m, 2H),
1.58 (m, 4H), 1.41 (s, 9H). MS m/e 413 (M+H)".



Exarple 7 HCB NFNONCH3 O7 5 Step 1 H~H3 NNBr NO -ONyOl'~ 0
7-1 To a solution of 2-am no-5-bronopyridine (5.00 g, 28.9 mml) in 2[]_|UN2[][}5
anhydrous pyridine (50 m) was added phenyl chloroformate (4.0 m, 31.
mol ) dropW&e{der 10 argon. The reaction m xture was strPr(rrelds(aﬁmsuZZ hr,
then poured into EtOAc (200 ml). The resultant precipitate was coll ected,
washed with EtQAc, and dried in vacuo. rm%lsa solution of the crude product
was added Preparation 1 (6.19 g, 28.9 Et3N (12.0 nl, 86.7 nmol) and
CHCI 3 (100 m). The reaction m xture was refluxed for 24 hr, allowed to
cool and poured into cold H20O (-200 m). The whole 15 was extracted with
CH2Cl 2 (3x200 m ), dried (Na2S™4), filtered and evaporated. The residue was
subj ect ed ash chromat ography (1:4 then 1:2 Et OAc/ hexane) to give the
product as a solid (7.20 g, 60%. 1H NWVR (CDCI3) 3 8.17 (m 1 H), 7.94 (m 1
H, 7.8 (m 1H, 7.22 (s, 1 H, & , 4.18 (s, b, 2H), 2.83 (s,
3H), 2.74 (m 2H), 1.58 (m A4H), (ng@ me 413 (MrH) +. 2 0 JUN
1905 WD 02/49648 PCT/ U SO | 2 253- StepE‘TFII NNFNOMN 0~7-2 5
| boronic acid(0.53 %g““B’ 87 mmol ), the

A flask charged with 3-fluorop
product of Step 1 (7-1), (0.800 g, 1.94 mmol), Cs2CAB (0.695 g, 2.13 mol),
toluene (30 mM) and H20 (1 m) was purged with N2. PdCl12(dppf)2CH2C12

L5 S ?oiﬁzﬁ 18 BBboSe R “rblar BENF P SOEONE Al B1 554 G0y TRe Bhol &
nas. gﬁ;r 3/;&3 fu ggthQﬂ?Zgrﬁ@a??fazh 48 nifd)) dek 880l e 888, 2.%@%&&'}1%6%&?& ed

{30 mi) and H20 (1 ml} was purged with No. PdCl{dppf).-CH,Cl; (0.317 g, 0.387 .

mmol) was addedr, and the reaction mixture was refluxed for 1.5 hr, allowed to cool,

then poured into cold water (100 ml). The whole was extracted with CH2Cly (3x100mt)

10 and dried (Na>S04). The concentrated residue was subjected to PTLC (1:2

acetone/hexane) 1o give the product (0.382 g, 46%) as a film. '"H NMR (CDCl3) & 8.41

(d, 1H), 8.15 (d, 1H), 7.86 (dd, 1H), 7.42-7.20 (m, 4H), 7.05 (m, 1H), 4.42 (m, 1H),

4.33 (s, b, 2H), 2.92 (s, 3H), 2.82 (m, 2H), 1.78-1.50 (m, 4H), 1.46 (m, 9H). MS m/e

429 (M+H)",
15
Step 3
W G
NN
F ‘iIN Tor \O\JH-HCl

7-3

Reaction of the product of Step 2 by the method of Example 6, Step 4 gave the
20 product. MS m/e 329 (M+H)".

Step 4
Using essentially the same procedure as Example 4, reaction of the product of

Step 3 with CH3COC! and Et3N gave the product. H NMR (CDCl3) 8 8.42 (d, 1H), 8.13

25 {m, 1H), 7.87 (m, 1H), 7.45-7.20 (m, 4R), 7.05 (m, 1H), 4.78 (m, 1H), 4.51 (m, 1H),
3.92 (m, 1H), 3.18 (m, 1H), 2.91 (s, 3H), 2.63 (m, 1H), 2.12 (s, 3H), 1.78 (m, 2H), 1.60
{m, 2H). MS m/e 371 (M+H)".



acet one/ hexane) to give the product (0.382 g, 46% as a film 'H NVR (CDCl 3)
8 8.41 (d, 1 H) 8.15 (d, 1 H), 7.86 (dd, 1 H), 7.42-7.20 (m 4H), 27[305[\}@9&5
1H, 442 (m 1 H, 4.33 (s, b, 2H), 2.92 (s, 3H), 2.82 ( 2 78-1.50
(m 4H), 1WAOYHf480H). MS me 429 (MrH)~. 15 Step 3 H CH3 %WF’% BB NH

HCl 7-3 Reaction of the product of Step 2 by the nmethod of Exanple 6, Step
4 gave the 20 product. M5 me 329 (MtHL'54 Step 4 Using essentially the sane
procedure as Exanple 4, reaction of the product of Step 3 with CH3000l and

Et 3N gave the product. 1H NWVR I d 5(m 1H,

7.87 (m Ysig, aDPfﬂBF'afePFQ@eféH'ﬁegg%c %i‘ot%‘Qﬁ-ﬁ &’ ,wﬁ??e?g’r??ﬁ"e , 4.51 (m 1
H, 3.92 (m 1H, 3.18 (m 1N, 2.91 (s, 3, 2.63 (m 1 H), 212(s, 3H),
1.78 (m 2H), 1.60 (m 2H). M5 me 371 (MH'. 2 0 JUN 7005 D 02/ 49648
PCT/ US01//49302 <SARUOSURE appr opl i ate proce@UNeR t he fol | ol (lBx4hpl es

were prepared. STRUCTURE TH NVR E@DMT 5g43¢l-(ls mpcg $5§_'§ 8.87 (s, 1H), 8.15

(d, N NJ1H), 7.83 nmNiH) 7. 28 m 2H), 7/01 (m
1H), 4.41- 447 @506 Wm ?)% 7A 3H), 2.80 (m

2H), 1.75-% N @H s‘< J(; 1 H), 25 (d, NO

Nt:1H 7.8 732c(s - 7.14 (m 2H)| 7.03

(m 1H), 4 43 455 (7?3\ 3. 94 @b*) 2,804y, 2@) @57 % 3Hp, 2.81 (s{ 3H),
m 4H(

2.78 (m 1.84 CDCl B¥H8, 848ds(8H) 1 I:h 814 (d
(CDCl3) 5 8.29 (s, 1H), 8.15 (d,

. *O 1H), 7.85 (d, 1H), 7.32 (s, b, 1H),
NN 0 N-g:C3 | 7 14 (m, 2H), 7.03 (m, 1H), 4.43
c 0 1 (m, 1H), 3.94 (d, b, 2H), 2.95 (s,

7B 3H), 2.81 (s, 3H), 2.78 (m, 2H),
1.84 (m, 4H)
(CDCls) 3 8.39 (s, 1H), 8.14 (d,
1H), 7.84 (d, 1R), 7.26 (s, 1H),

H |
@ NTN‘O 7.14 (m, 2H), 7.00 (m, 1H), 4.78
j N0 NN d, b, 1H), 4.51 (m, 1H), 3.91 (d, 389
0.
F
7C

425

).

b, 1H), 3.18 (m, 1H), 2.81 (s,
3H), 2.62 (m, 1H), 2.12 (s, 3H),
1.78 (m, 2H), 1.61 (m, 2H)
(CDCl3) & 8.39 (s, 1H), 8.15(d,
1H), 7.85 (m, 1H), 7.27 (s, 1H),
AN 7.14 (m, 2H), 7.02 (m, 1H), 4.81
F N O Um’\ (d, b, 1H), 4.51 (m, 1H), 3.95 (d,
| b, 1H), 3.14 (m, 1H), 2.91 (s,
F 3H), 2.62 (m, 1H), 2.37 {q, 2H),
1.77 (m, 2H), 1.61 (m, 2H), 1.16
(t, 3H)
(CDCl3) 6 8.39 (s, 1H), 8.14 (dd,
AN 1H), 7.85 (m, 1H), 7.26 (s, 1H),
F N O O"W 7.12 (m, 2H), 7.02 (m, 1H), 4.81
0 (m, 1H), 4.51 (m, 1H), 3.97 (d, b, 417
F 1H), 3.14 (m, 1H), 2.91 (s, 3H),
2.61 (m, 1H), 2.33 (t, 2H), 1.90-
1.50 (m, 6H), 0.98 (t, 3H)
] (CDCl3) 5 8.42 (d, 1H), 8.13 (d,
NN 1H), 7.87 (dd, 1H), 7.45-7.20 (m,
1§ O g-CH3

403

4H), 7.06 (m, 1H), 4.45 (m, 1H),

oo |3.93(m, 2H), 3.05 (s, 3H), 2.81

(s, 3H), 2.80 (m, 2H), 1.83 (m

4H)

HoCH (CDCls) 5 8.41 (d, 1H), 8.13 (d,

Y @ 1H), 7.86 (dd, 1H), 7.45-7.20 (m, 385
Ny 14H), 7.05 (m, 1H), 4.81 (m, 1H),

O 4.52 (m, 1H), 3.95 {m, 1H), 3.13

407




H, 7.84 (d, 1 H), 7.26 (s, 1 H, i NIfN7.14 (m 2H), 7.00 (m.- 1H),
a~FNON( (d, b, 1H, 4.51 (m 1H), 3.91 (d, 389 F b, 12%11193\31&}5
1 H, 2.91 (s, 7C3H), 2.62 (m 1H), 2.12 (s, 3H, 1.78 (m 2H), 1.61
2H (CH(Q8y498488.39 (s, 1 H), 8.15 (d, HI 1 H), 7.85 (mPCI/USpIH4PBU27 (s,
NN714(m 2H), 7.02 (m 1 H, 481 FNoN(d, b, 1 H, 451 (m 1
3.95 (d, 403 | ob, 1 H, 3.14 (m 158, 2.91 (s, 7D 3H), 2.62 (m 1H),
7 (q. 2H) 1.77 (m 2H), 1.61 (m 2H, 1.16 t,3HH | (CDA3) 8 8.39 (s,

, 8. l4rfdeh—N-Ns3H)~——7-85 k”l ﬁ I\IU ~N~712(m
702 (m 1H, A4B1Fo (m 1 H?ﬁﬁ?ﬁ_sgl @gz% b, 417 1H),

4 (m 1H), 2.91 (s, 3H), 7E2€ ) gj:rf ) L?o- 1.50 (m

, 0.98 (i, 3HHI(CDC13)88¢ ma2iy), gl ) NN 1 H 787 (dd, 1
H, 7.45-7.20 (m FNoN.S;cHS4H) "7.06 (m 1H), 4.45 (m 1H), 407 0-0
3.93 (m 2H), 3.05 (s, 3H), 2.81 7F (s, 3H), 280(m 2H), 1.83 (m 4HH
CH3 (CDCI3) 8 8.41 (d, 1 H), 8.13 (d, 'X'~ 1 H, 7.86 (dd, 1 H), 7.45-7.20
(m "-tr'- 4H), 7.05 (m 1 H), 4.81 (mEx@m@e8sgs o 4.52 (m 1 H, 3.95 (m
1 H), 3.13 2 0 JUN 2005 WD 02/49648 PCT/ USEh4- 19302 -55--77G (m 1H), 2.91
(s, 34, 2.62 (m 1H, 2.36 (g, 2H),_ .ﬂ5 o 21,

NSOMe

1
|

—~ T
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;w_;33ﬂ_

I .z

8-1
Reaction of 6-2 with Preparation 10 using the procedure of Example 6, Step 3,
10 gave the product. '"HNMR (CDCl3) 8 8.38 (d, J = 2.0 Hz, 1H), 8.13 (d, J = 8.8 Hz, 1H),
7.82 (dd, J=8.8, 2.4 Hz, 1H), 7.36 (s, 1H), 7.06 {(m, 2H), 6.78 (m, 1H), 5.04 (m, 1H),
3.70-3.10 (m, 4H), 2.98 (s, 3H), 2.10 (m, 1H), 1.87 {m, 1H), 1.45 (s, 9H). MS m/e 433

(M+H)".
15 Step?2
Mo GH3
NN,
“ W W T NHHC)
Feono N O
|
F 8-2

The product of Step 1 was treated with HCI by the procedure of Example 6,
Step 4, to give the product. '"H NMR (CD50D) & 8.63 (m, 2H), 7.85 (d, 1H), 7.42 (m,
2H), 7.13 {m, 1H), 4.82 {m, 1H), 4.80-4.40 {m, 4H), 3.22 (s, 3H), 2.43 (m, 1H), 2.32
26 (m, 1H). MS m/e 333 (M+H)".



1.58 (m 2H), 1.16 (t, 3H) Exanple 8 HCH3 NN, |I " NSO2Me FCNOLJF
8 5Step 1 HCGLB O | NNI/ "NkO- F NO(L-/ F 8-1 Reaction of 6-220 N B0
Pr epar atl on 10 using the procedure of Exanple 6, Step 3, to gave the ‘
product.' HWROZE@B3B3) S 8.38 (d, J = 2.0 Hz, 1 H), 8.13 (d, PCFHE0®iHr? 1
H, 7.82 (dd, J=8.8, 2.4 Hz, 1 H), 7.36 (s, lH) 706(m2H),6.78(m1

H, 504 (m 1 H, 370310(m4|—|),29 2.10 (m 1 H, 1.97 (m
1 H, 145(s 9H) M me 433 (MHH)'. %tepZHCHS NN I ..~NH HC
FNO I CJ The product of Step 1 was treated with HCl by the
procedur e o?f-—E)@a Ie 6, Step 4, to give the product. '"H NVR (CD30D) 6 8.63

(Mo 407( >4 sﬁ%‘r@eé pfodkiyfor SHmpIE 121, e hrodheBhaiiynlrddized In o6%

333 (MH)* léid(és@ébﬁwdﬁ NN @(2[1)439@1%8 BE'I(HUS@I)/&QBQQ 166- 7 Soém, aH)smﬁ tshe
procedur e of Exanpl e he pro uct was s%/nt esized in 56 ield as

o O ootoes 251, 665 68, (b} 515 (T oo 267 (s R, 58T A1 235 (e 2

(s, 5 1H), 3.25 (m, 1H), 3.07 (s, 3H), 2.90 (s, 3H), 2.25 (m, 1H), 2.0E§_(m, 1H). MS m/e 411
(M+H)".
Example 9
Sskhe
S0 Ny
0
10 F 9

A mixture of Example 6B (0.030 g, 0.071 mmo!), CH,Cl, (5 ml) and mCPBA
(57-80%, 0.032 g) was stirred at R.T. for 1.5 hr, then poured into H,O (10 ml). The
whole was extracted with CH2Cl, (3x20 ml), dried (NaxS0y), filtered and concentrated.
Subjection of the residue to PTLC (1:20 CH;OH/CH,ClI>) gave the product (0.0194 mg,
15 62%)as a solid. "H NMR (CDCl3) 6 9.81 (s, 1H), 8.46 (d, J = 2.0 Hz, 1H), 8.37 (d, J =
9.2 Hz, 1H), 7.49 (dd, J=8.8, 2.0 Hz, 1H), 7.04 (m, 2H), 6.86 (m, 1H), 4.39 (s, b, 1H),
3.95 (d, b, 2H), 3.02 (s, 3H), 2.83 {m, 5H), 1.88 (m, 4H). MS m/e 441 (M+H)".

20 Exampie 10
N R
LT T e
' O
F 10
Step 1

©1 o



1H, 706 (m 2H), 6.83 (m 1 H, 515 (m 1 H, 3.67 (m 1 H, 3.52(m 1
H, 33.35 (m 51 H, 325 (m 1 H, 3.07 (s, 3H), 2.90 (s, 3H), 2.25 hgwﬁ 5
H, 2.084m 1 H. Msne 411 (MrH). Exanple 9 H OB )f I F N, CDZ‘- %
+0~0 10 F9 A mxture of Exanple 6B (0.030 g, 0.071 mml), CH2Cl2 (5 m)
and nCPBA V87928896 0.032 g) was stirred at RT. for 1.5 hr, PER@S¢IBHGRd i nto
H20 (10 m ). The whole was extracted with CH2Cl 2 (3x20 m ), dried (Na2SO4),
filtered and concentrated. Subjection of;7the residue to PTLC (1 20

CH3OH CH2Cl1 2) gave the product (0.0194 ng, is 62% as a solid. 'H NI\/R

(FDC,DCI732196( gdmﬁ&ga% ehighge it é%ﬁ” gozgo%o(‘%ﬁ%ﬁé‘”@é%@ ﬁn?ﬁﬂ TéJ”ODzL (s b,l
1H, 3. 441
(MH) Zgﬁluﬁ%prfégy%@reﬂ%l&% (§44@HB,4 Qwﬁﬁom nnoiLEdﬂ)e 1508:8\1 (ﬂsrtateeﬂffd)s rﬂ%ﬁ;ﬁg 441

10-1 2 D ammbomw@%g@m@m@wmwmdm Dst PQ% @mfﬂ et Gid (th93

(504", 5935 SR8 Atitd i ing Pt retuivee)2 b oRRO AR BRha o ¢
(8 24 g, %d”'HRJ %olWatBH(ﬁﬁﬂrﬁM t%é\l&hol%d@éa(éd@r@fc}e@waﬁlcaaz(@? oS0 mi), 15

was a and the m xture was refluxed 2 hr, allowed to cool, then 5
poured i ntided §Nd.S@s)eand Tiiered.)TheTtanopntiatedvasidne wast sbjerted tehiasitcpiysr 200

[0 11 ash COITROSEBHACb ULy riond Refeio SOt S PRENERES 423 SRR The”

product (%ﬁRAF@(Cgéﬂ@)amz (d J =16 Hz, 1H), 8.05 (d, J = 1.2 Hz, 1H), 7.42 (m, 2H), 6.79
(m, 1H), 4.75 (s, 2H). MS m/e 208 (M+H)".

H 1
N NN
T T .
H@jf\l \g/\ﬁ
F

To a solution of the product of Step 1 (2.00 g, 9.65 mmol) in anhydrous pyridine

10

Step 2

10-2

15 (40 ml) was added phenyl chloroformate dropwise under argon. The reaction mixture
was stirred for 16 hr, then concentrated. To the residue was added chloroform (50
mt), followed by Preparation 1 (3.10 g, 14.5 mmol) and EtsN (4.0 ml, 28.9 mmol). The
reaction mixture was refluxed for 4 hr, then allowed to cool and poured into water.
The whole was extracted with CH>Cl», (3x200 ml) and dried {Na,SQ,), fittered and

20 concentrated. Crystallization of the residue (acetone/hexane) gave the product (2.52
g, 58%). The mother liquor was concentrated and subjected to flash chromatography
(1:5 acetone/hexane) to afford additional product (0.943 g, total 80%). 'H NMR
(CDCl3) 6 9.45 (d, J = 1.6 Hz, 1H), 8.55 (d, J = 1.2 Hz, 1H), 7.51 (m, 2H), 7.17 (s, 1H),
6.85 (m, 1H), 4.43 (m, 1H), 4.24 (m, 2H), 2.95 (s, 3H), 2.82 (m, 2H), 1.63 {m, 4H),

25 1.47 (s, 9H). MS m/e 448 (M+H)".



"HNMR (CDCI3) 6 8.42 (d, J =1.6 Hz, 1 H), 8.05 (d, J =1.2 Hz, 1 H, 742
(m 2H), 6.79 (m 1H), 4.75 (s, 2H). MS me 208 (MtH) . 10 Step 2 H - -Eﬁig
ONxOWl 624%5310_2 To a solution of the product of Ste g Bﬂ N -
9. 65 mrol ) Y hY%%r ous pyridine 15 (40 M) was added phenyfCHHPUMB#Gr nat e
dropwi se under argon. The reaction m xture was stirred for 16 hr, then
concentrated. To the residue was added chdmroform (50 mnm), foll ovved by
Preparation 1 (3.10 g, 14.5 mmol) and Et3N (4.0 nl, 28.9 mmwl). The
reaction .té re was refluxed for 4 hr, then allowed to cool and poured into
wat er . |l e was extracted with CH2Cl 2 (3x200 m ) and dried (Na2SO4),
filtered and 20 concentrat ed. Crystal |IZ-lat |lon of the residue
(acet one/ hexane) gave the product ( if . The not her |iquor was
concentrated and subjected t shisc gt rapbyc (1: 5 acetone/ hexane) to
afford additional product (0.9 , total 80%. 1H NMR (CDCI3) 6 9.45 (d, J
= 1.6 Hz, 1H), 8.55 (d, J = 1. , 1H), 7.51 (m 2H), 7.17 (s, 1H), 6.85
(m 1H), 4.43 (m 1H), 4.24 (m RH), 2.95 (s, 3H), 2®3 (m. 2H), 1.63 (m
4H), 25 1.47 (s, 9H). MS nme 448 (MH)'. 2D JUN 299°5 WD 02/49648
PCT/ US01/ 49302 -58- Step 3 HI NNN *N O NH. HCI F 10-3 .The product of

St 2 (2.50 5.59 | t th 4M HCl 11, 4-d 0.m) b
th:loproE:edureg(Sﬁ‘he@‘%?lqﬂrmgOf)@t\é’ygészeij‘g Sstgg%a% g1ge H@%V%%T@&‘}V%%WW@ 1(6%9(9@53 Y
9 19 I(-§ SBOénlb'%:y tife E{)ﬁ)cfe‘iiuré’of Exb?npl@ﬁG@téJim tg@ﬁoraﬂﬁ)@Hffdﬂucjf H) NMR‘{@D3O33)49
5 ep 4 10618 (5 it ih)e B9 (she, riH)dﬁﬁa o6, BHEF.03 (12, 15)04.42. Ry )5H)aaons

ﬁ?NG(%g,@mzﬁ)Z%@% Teld 485882 (28 [ mesadipdypeeti ¢ anhydride (0'58_

Step 4
10 To a mixture of the product of Step 3 {2.15 g, 5.58 mmol), and EtsN (3.8 ml,

28.0 mmof) in CH.Cl, (50 ml) was added acetic anhydride (0.58 mi, 6.15 mmol). The
reaction mixture was stirred for 16 hr, then poured into water (100 ml). The whole was
extracted with CH,Cl; (3x200 mi), dried (Na;S0Oy), filtered, and evaporated. The
residue was subjected to flash chromatography (gradient 1:100 - 5:25 MeOH/CH,Cl)
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G o8 1H), 8.57 (d, J = 1.2 Hz, 1H),

My WNO 7.97 (d, J = 1.6 Hz, 1H), 7.83 (m,
s© | 1H), 7.40 (m, 2H), 7.22 (s, 1H),
0 478 (m, 1H), 4.53 (m, 1H), 3.90
G (m, 1H), 3.19 (m, 1H), 2.93 (s,
10HH 3H), 2.62 (m, 1H), 2.12 (s, 3H),
| 1.79 (m, 2H), 1.59 (m, 2H)




(m 1H), 2.30-1.90 (m 2H), 1.14 by m6HNH I (CDCI3) 8 9.44 (s, 1 H),
56 (s - 426 N1 H), 7.52 (m 2H), 7.25 (s, 1 H, VN o NS CH? &.BSUNH 1

F
8.
H, 4.43 f‘%“éﬂ‘@* 394 0 00 (b, 2H), 2.98 (s, 3H), 2. 81&‘??"%%‘?‘@911 84

(m 4H) Ycopoi3) 8 9.42 (s, 1 H), 8.58 (s, 408 NY

7.71 (m 2H), 7.42 (m 1 H), N3719(s 1H) 710(m1H) 4. 42 (mlH),
3.92 (m 2H, 2.97 (s, F3H, 280 s- . 1.83 (m 4H. iox H1 (CDOI3)
69.42(d,J:16Hz 372 NY"If" 8.57 (s, 1 H), 772(m2H)N
7.42(m1H‘,?.‘ J_H) /U 79 4( 475 F 1
H, 3.91{m 1H, 19 m 1 9% Cg@ P 08, s,
3H), 1.90t1.50 (M 1 3) 69 hit 1 H, 8.57
(d,J:16Hz,g W{gr .71 N"(s,l}LI),
7.10 (m L ) 0( mn2ﬂ)H7233(895Ft)b4&1kbm FI3.14 (m 1 H),
2.93 (s, BH&2.61 10Z (m OH), > W ), GBS @h) THL, D67 (b50H),m [4H, 1. 16 t, 3H
(CDCI3) 6 9. 44 (d, 3 = 1.6 Hz, 400 3.15KbNH) k)93 8 SHY 864 =|1.2 Hz, 1 H),
7.717.19 " 0 (s, 10nH), , 7.11 (M 23H,2n) 4 80480 (h. L1, 4.58
(m 1 H,| 408 (b 1H, FB3.18 ( 12694 &8y 3H) 1 00 (m 1
H, 2.63 180 Oci ( '37—16Hz 416

Hol 1H), 8.56 (d, J = 2.0 Hz, 1H),
,”]/“wr @ 7.95 (m, 1H), 7.81 (m, 1H), 7.39
oo O Nfl\ (m, 2H), 7.21 (s, 1H), 4.81 (b,
o 1H), 4.55 (m, 1H), 4.05 (b, 1H),
¢ 3.17 (b, 1H), 2.92 (s, 3H), 2.81
1044 (m, 1H), 2.61 (b, 1H), 1.78 (m,
2H), 1.59 (m, 2H), 1.12 (m, 6H)

(CDCl3) 3 9.44 (d, J = 1.2 Hz, 414
1H), 8.57 (d, J = 1.2 Hz, 1H),

H o
N...N N
Ny 7.97 (m, 1H), 7.82 (m, 1H), 7.39
@/LNI o O‘H(A (m, 2H), 7.22 (s, 1H), 4.78 (m,
Q
Cl

1H), 4.55 (m, 1H), 4.35 (m, 1H),
3.23 (m, 1R), 2.94 (s, 3H), 2.86
10KK (m, 1H), 1.90-1.50 (m, 5H), 0.99
(m, 2H), 0.78 (m, 2H)

(CDCl3) 5 9.46 (s, 1H), 8.64 (s, 458

H |
N._-N_ N
? 1H), 8.24 (s, 1H), 8.
Jr Q‘_S‘/\. ), 8.24 (s, 1H), 8.14 (d, 1H),
00

7.63 (m, 2H), 7.20 (s, 1H), 4.48

(m, 1H), 3.97 (b, 2H), 2.98 (m,

CFs 7H), 1.81 (m, 4H), 1.37 (t, 3H)
1OLL

(CDCl3)  9.46 (s, 1H), 8.64 (s, 484
]’ @ A 1H), 8.24 (s, 1H), 8.14 (d, 1H),
@L 7.61(m, 2H), 7.21 (s, 1H), 4.45
(m, 1H), 3.93 (b, 2H), 2.98 (m,
5H), 2.28 (m, 1H), 1.82 (m, 4R),
10MM 1.19 (m, 2H), 0.99 (m, 2H)

(CDCl3) 6 9.48 (s, 1H), 8.63 (s, 422
1H), 8.24 (s, 1H), 8.17 (d, 1H)

H |
N N N . ’ s - ¥ 3
\NIr :r)r \qu/ 7.63 (m, 2H), 7.24 (s, 1H), 4.79
G
CF4

(b, 1H), 4.57 {m, 1H), 3.92 (b,
1H), 3.12 (t, 1H), 2.95 (s, 3H),
2.63 (t, 1H), 2.13 (s, 3H), 1.90
(m, 2H), 1.82 (m, 2H)

(CDCl3) 6§ 9.47 (s, 1H), 8.63 (s, 436

.
4R A0 1H), 8.24 (s, 1H), 8.17 (d, 1H),
N Y™ 17.63(m, 2H), 7.21 (s, 1H), 4.83
o}
CF,

TONN

(b, 1H), 4.55 (m, 1H), 3.98 (b,
1H), 3.18 (t, 1H), 2.94 (s, 3H),
1000 2.63 (t, 1H), 2.38 (q, 2H), 1.90-




CDCI3) 6 9.45 (s, 1 H), 8.59 (s, 398 NNf N-1H), 7.72 (m 2H), 7.45

Hi (

(m 1M, N " 720 (s, 1, 7Al(m L, 478 (m 1 H), 4 SBOGONI0H)
4.37 (b, 1 H, 3.24(m 1 H, 2.95 (s, 3H), 1088 2.88 (m 1H), 1.90-1.50
(
m

m 5H), 2“@0}6%%05 WO 02/ 49648 PCT/ USO1 /49302 -63- 0.98CTiSvpp02 0. 78
2H (CDCI 3) 8 9.48 (d, J:16Hz 390 H 1H), 872(d,J=1.6Hz, 1H),
NN-r N~ 7.79 (m 1 H), 7.21 (s, . 7.3 N "1 (m 1H), 7.07 (m 1H),
4.81 (b, 01 H, 457 (m 1 H)), 393(b 1H) F321(t 1 H, 2.94 (s,
3H), 2.63-{t; 2. 1 . . {, J
= 1.6 Hz, 404 H1H) 8 71 (m ’Il—h‘ Qs{ SN NN-Z-27 (s 1 .’,
7.15 (m 1 H, 7.07 NI, N~ (m 1H) CDLCls)lS(Q 7 {$)1HWEER (sm d 1H) 458 95 (Ib,
1H), 3.15 (t, 1H)N s, 3H),| PHpB.24 {s,11H), 8. 25 &7 (), 10DD 2H),
1.90-1.50{(m _4 ﬂli: %@% H H7.6C06, DH)STR2, (16h), 4.83 1.6 Hz, 418 F
N "NxN 1H), tm 1H), 7. 78 (m H)1H)c‘i5®( H, R34 blH), 7.15 (m 1H),
7.07 o (m 4.82 (b, 1°H), 4. 2941@ 1), 3.17 (b,
1H), 10EE|2.94F(s, 3H), 2.82 (m 1 % 6345 1 §L19§ .30 (m 4H), 1.15
(m 6H) (¢DCI3) 6 9.#%®Rd, ,1 = 1. %{:L 1'9)4?) (m 1H), 7.78{(m

(CDC!3)6948 (s, 1H), 8.63 (s, 448
1H), 8.24 (s, TH), 815(d 1H),

H |
N._N__N
.\N,Tf ¥ U YA 7.62 (m, 2H), 7.22 (s, 1H), 4.79
J 1 (b, 1H), 4.58 (m, 1H), 4.37 (b,
T 1H), 3.22 (b, 1H), 2.95 (s, 3H),
: 2.67 (b, 1H), 2.90-1.50 (m, 5H),
0.99 (m, 2H), 0.78 (m, 2H)
(CDCl3) 8 9.46 (d, J = 1.2 Hz, 485

1H), 8.71 {bs, 2H), 8.63 (d, J =
1.2 Hz, 1H), 8.24 (s, 1H), 8.15 (d,

Hol
fNB’N“n’N‘O My | J=8.0Hz, 1H), 7.78 (4. J = 7.6
T @ Ny Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H),
(o]
CF,

10QQ

7.60 (1, J = 8.0 Hz, 1H), 7.39 (m,
b, 1H), 7.29 (s, 1H), 4.90 (bs,
10RR 1H), 4.62 (m, 1H), 3.83 (bs, 1H),
3.23 (bs, 1H), 2.99 (s, 3H), 2.90
(bs, 1H), 1.90-1.50 (m, 4H)

Example 11
N B
LT
N O N.o-CHs
oo
5 3 11

Step 1

H
N N N
\Qd CHs

o O 11-1
Reaction of 2-amino-5-bromopyrazine and Preparation 11 by the procedure of
Example 10, Step 2 gave the product. '"HNMR (CDCl) 59.18 (d, J = 1.2 Hz, 1H), 8.26 -
10 (d,J=1.2Hz, 1H), 7.11 (s, 1H), 4.42 {m, 1H), 3.83 (m, 2H), 2.95 (s, 3H), 2.79 (m,
5H), 1.81 (m, 4H). MS m/e 394 (M+H)".



"INITNNo 7.31 (s, 1 H), 7.15(m 1 H), 7.07 NIl o" (m 1 H, 478(b 1
H, 4.55 (m 0 1H), 4.35 (b, 1H), 3.15 (b, 1H), F 2.94 (s, 3H) gﬂlﬁigﬂﬂﬁ
H, 1.90- 1Q’E§ %gs(m 5H), 0.98 (m 2H), 0.77 m 2HH 1 (CDC 3

(d, J = 1.2 F N~-NN1H), 8.70 (m 1H), 7.78 (m 1HPCHUgIER§27. 31
(s, 1H, 7.15(m 1 H, 7.07 o(m 1 H, 4.81 (b, 1 H, 4.55 (m 1H),
4.09 (b, 1H), 3.15 (b, 1H), F 1 OGG 2.93 ($63H), 2.87 (m 1 H), 2.63 (b,
1H), 1.90-1.50 (m 12H). (CDCI3) 8 9.43 (d, J = 1.2 Hz, 388 H | ,
1H), 8.57(d, J=1. 2Hz, 1H), N~NxN7.97 (d, J = 1.6 Hz, 1 H), 7.83 (m o ~I" N
1H), 7.40 (m 2H), 7.22 (s, 1H), 0 4.78 (m 1 H), 453(m 1 H, 3.90 ci
(m 1 H), 3__@.;2m 1 H), 2.93 (s, 10HH 3H), 2.62 (m 1 H), 2.12 (s, 3H),

(oo 5 376 43 B nepRerErgsgpnign | i 05 0 b 23 5nReh. 3 20Ut ey bgonic acid
T("~ 7.97(4 7 1

OB H AR 1040 b 03 il sttt

2. 64 1011 0125 rhmd)) wasFurgerd wiR)Nz. Paitls(tpsf),CHaCBHD D 156g,(2.019 noioD0IV8ds 6

I?ij ,427_( gl ‘(]ngd%é&?!ﬁ% ’-;héégact!gnlmmdrefswgg -réf?dxe‘?j for % hor, g‘ﬁbwéd 't_g ’cooi", Zahggtliltgrgd.l
The concentrated filtrate was subjected to PTLC (1:1 acetone/hexane) to give the
product (0.046 g, 47%). "H NMR (CDCl3) § 9.47 (d, J = 1.6 Hz, 1H), 8.72 (m, 1H), 7.78
(m, 1H), 7.22 (s, 1H), 7.15 (m, 1H), 7.06 (m, 1H), 4.48 (m, 1H), 3.95 (m, 2H), 2.98 (s,

10 3H), 2.83 (m, 5H), 1.86 (m, 4H). MS m/e 426 (M+H)".

Use of the appropriate boronic acid and essentially the same procedure

afforded the following compounds:

STRUCTURE 'H NMR MS (M+H)"
(CDCl3) 8 9.46 (s, 1H), 8.62 (s, 415

]’ N o 1H), 8.29 (s, 1H), 8.20 (m, 1H),
> | 7.69 (m, 1H), 7.60 (m, 1H), 7.22
11A

(m, 1H), 4.44 (m, 1H), 3.95 (m,
2H), 2.98 (s, 3H), 2.81 (m, 5H),
1.83 (m, 4H).
(CDCl3) 5 9.43 (s, 1H), 8.59 (s, 404
:r N o 1H), 7.80 (s, 1H), 7.75 (d, 1H),
51 7.37 (t, 1H) 7.25(d, 1H), 7.16 (s,
1H), 4.50 (m, 1H), 3.95 (b, 2H),
2.97 (s, 3H), 2.82 (m, 5H), 2.44
11B (s, 3H), 1.84 (m, 4H)
LB (CDCl3) 3 9.42 (d, J = 1.6 Hz, 420
Yy U - 1H), 8.59 (s, 1H), 7.52 (m, 2H),
N S50 | 739t 1H), 7.16 (s, 1H), 6.97
(m, 1H), 4.48 (m, 1H), 3.94 (b,
2H), 3.89 (s, 3H), 2.97 (s, 3H),
C 2.81 (m, 5H), 1.84 (m, 4H)
(CDCls) & 9.47 (s, 1H), 8.64 (s, 458

11
j’ N o 1H), 8.24 (s, 1H), 8.14 (d, 1H),
S| 7.83 (m, 2H), 7.26 (s, 1H), 4.49
(bs, 1H), 3.94 (b, 2H), 2.98 (s,
1 3H), 2.81 (bs, 5H), 1.85 (bs, 4H)




No(m 2H), 7.21 (s, 1H), 4.81 (b, 01 H, 455 (m 1H), 4.05 (b, 1 ,
ci 3.17 (b, 1H), 2.92 (s, 3H, 2.81 1 QJ (m 1 H), 2.61 (b, 1 H), ZJﬂHﬁ.ﬁl@ﬂ‘?
2H), 1.59 (m 2H), 1.12 (m 6H) (CDCI3) 8 9.44 (d, J = 1.2 Hz, 414

H, 8.57 (40 @H48648.2 Hz, 1 H), "~"X" 7.97 (m 1H), 7.82 (m PCHUS074802 N
(m 2H), 7.22 (s, 1 H, 478 (m 01H, 45 (m 1H, 435 (m 1H, ci
3.23 (m 1H), 2.94 (s, 3H), 2.86 1O<K(r_n§71_l—|), 1.90-1.50 (m 5H), 0 99 m
2H), 0.78 (m 2H) H1 (CDClI3) 6 9.46 (s, H, 8.64 (s, 458 NN~ 1 H),
8.24 (s, 1. H . 814 (d 1 H Nogs 6763 (m—2H 7 20(s -3 H 448

/)
17 TN O =

m 1H . 3.97 (b, 98 CRACRGl) 942 (Enf Harg.601537 (t. 484 10LL H
|( (CDlC_J?S) 6946 %:IF)H b 4 (s, %47%0&6&1@)4 nsuzu(s 1H)%81 (d,
1H), "N o jos, 1”7 (] s?%l (.41, 24)4R19((m) 18H)4.43. 93 (b, 2H), |2.98
(m CcF3 5H), 28(m lH),o f-82(r(m4b=® 319@ JQH)92(973 £H,10.99 (m 2H H
| (cDCI3) 16 9.48 (s, 1 H), 8.63 (s, 34%223\4% g 84%2 H@s 1 H), 8.17 (d,
1H, 0ON7.63(m 2H4g7.24 (s, 1 4/57 (m 1H),
3.92 (b, ﬁ)—s—rz—tr—ﬁi)—?—gs—(g—?m‘m—n—m)——m—ts—?m
1.90 10NN m 2H), 1.82 m 2H H (CDCI3) 6 9.47 (s, 1 H),.-8.63 (s, 436 NT
N10, N 1H), 8.24 (s, 1H), 8.17 (d, 1H, N" 0 7.63 (m 2H), 7.21 (s, 1 H),
4.83 (b, 1 H, 4.55(m 1 H), 3.98 (b, o

Example 12
N
g
5 12
Step 1
N NO,
S

12-1

Reaction of 3-fluorophenylboronic acid with 2-bromo-5-nitrothiophene by
10 essentially the procedure of Example 1, Step 1 gave the product. 'H NMR (CDCls, 400
MHz) 8 7.91 (1H, m), 7.42 (2H, m), 7.32 (1H, m}, 7.25 (1H, m), 7.14 (1H, m}.

Step 2
- NH2

12-2

15 - Reaction of the product of Step 1 with NiCl*6H.,0 and NaBH, by essentially the
procedure of Example 2, Step 2 gave the product. 'H NMR (CDCl3, 400 MHz) § 7.25
(2H, m), 7.14 (1H, m), 6.48 (1H, d, J = 2 Hz), 6.85 (1H, m), 6.15 (1H, d, Jd = 2 Hz),
3.87 (2H, b).



1

1

cF3 1H), 3.18 (t, 1H), 2.94 (s, 3H), 1000 2.63 (t, 1 H, 2.38 (g, 2H, 1.90
2 0 JUN 2005 V\002/49648 PCT/ U301/ 49302 -65- _ 1.50 m 4H , 1.16 B JUSHOS

(CDCI3) S 9 .47 (s 8.63 (s, 450 HI NNTIH)), 8.24 (s, 1 H, 8. 15 {(d,
1 H, o Ne&¥H 67‘862 (m 2H), 7.22 (s, 1H), 4.83 " (b, 1 HCT/UStHRI3E 1

H, 4.05 (b, 1 H), 3.19 (t, 1 H, 2.94 (s, 3H), CF, 2.82 (m 1 H 2.63 (b,

H, 1.9.x- - 10PP 1.50 m 4H), 1 14m 6I—é(é—|(CDCI3) 8 9.48 (s, 1 H), 8.63

(s, 448 N ;~N N 1H), 8.24 (s, 8.15 0 -ON7.62 (m 2H), 7.22
(s, 1H, 4.79 " (b, 1H), 458(m 1H), 4.37 (b, 1H), 3.22 (b, 1H), 2.95
(s, 3H, &3 67 (b, 1H), 2.90-1.50 (m 5H), 10Q&x 0.99 m 2H), 0.78 (m

2H (CDCI3) 8 9.46 (d, J = 1.2 Hz, 485, 1H, 8.71 (bs, 2H), 8.63 (d, J = H |
1.2 Hz, 1 H), 8.24 (s, 1H) 8.15 N OrNI J=80H, 1H, 7.78
(d, J =7.6 N NHz, 1H, 7.67 (d, l g 7.60 (t, J =80 H,

H),739(m_CF3b,1H),7 ,1 10RR1H),4.62(m1
H, 3.83 (bs, 1 H), 3.23 (bs, . 2.99 (s, 3 8 bs, , 1.90-1.50
(m 4H) Exanple 11 H 1 VNNXN N O -ON. S, CH3

10

20

Reaction of the product of Step 2 with N,N’-disuccinimidyl' car—bonate and
Preparation 1 by the procedure of Example 2, Step 3 gave the product. 'H NMR
(CDCly, 400 MHz) 8 7.25 (3H, m), 7.06 (1H, m), 7.05 (1H, d, J = 4 Hz), 6.89 (1H, m),
6.50 (1H, d, J = 4 Hz), 4.44 (1H, m}), 4.22 (2H, m), 2.86 (3H, s), 2.79 (2K, m), 1.60
(4H, m) 1.47 (SH, s). MS m/e 434 (M+H)".

Step 4
H
N

|
N YN\O
S O NH.HCI

12-4

|

Reaction of the product of Step 3 with HCI by essentially the procedure of
Example 6, Step 4 gave the product. M NMR (CDs0D, 400 MHz) 8 7.36 —~ 7.24 (4H,
m), 6.80 (1H, m), 6.73 (1H, m), 4.37 (1H, m}), 3.50 (2H, m), 3.13 (2H, m), 2.96 (3H, s},
2.09 —1.91 (4H, m).

Step 5
Reaction of the product of Step 4 with methanesuifonyl chloride by essentially

the procedure of Exampie 3, Step 3 gave the product. 'H NMR (CDCls, 400 MHz) 8
7.45(1H,s), 7.29 (3H, m), 7.05 (1H, d, J = 4 Hz), 6.88 (1H, m), 6.54 (1H, d, J = 4 Hz),
4.40 (1H, m), 3.86 (2H, m), 2.87 (3H, s), 2.74 (3H, s), 2.68 (2H, m), 1.76 (4H, m). MS
mie 412 (M+H)*,

Use of the appropriate reagents and procedures afforded the following

compounds.



O"O5 F 11 Step |l HI ~NNON OCN_CH3 Br NO, 0 11-1 Reaction of

2-am no- 5- bronopyrazi ne and Preparation 11 by the procedure of Exagplys 29{9
Step 2 gave the product 1HNWVR (CDCI3) 6 9.18 (d, J = 1.2 Hz, 1 H), 8.26

(d, J = 1. %Q92/¥9¢8H), 7.11 (s, 1 H, 4.42 (m 1 H, 3.93 (mPCZH)S,ﬁI@%QE (s,
3H, 2.79 (m 5H), 1.81 (m 4H). M5 W 394 (MtH)'. 20 JUN 2005 WO 02/49648
PCT/USO i /49302 -66- Step 2. A flask chaé%ed with 11-1 (0.090 g, 0.23
mmol ), 2, 5-difl uorophenyl boronic acid 44 g, 0.28 mmol), toluene (10
m), water_(0.3 m) and cesium rarhnna'un_ (0.082 g5 025 mpl)_was purged

with N2. BPdCL2( dppT RGBIRE (0.015/ g, 0 01.9 wbdMRwas added idva V)
reaction mxture was refl uxed for hr, allowed to cool, and |filt&%&d. The
concentratied filtr N 'ected to PTLC (1:1 acet one/ hexane) to give the
product (Q.046 é/CD”‘I 3) 6 9.47 (d, J = 1.6 Hz,] 1H), 8.72{(m
1H), 7.78] ( , 722(s Oil_‘l;i) 7.15 (m 1 H), 7.06 (m 1 H), 4.48 (m 1
H, 3.95 (m 2 2.98 (s, 10 3 2.83 (m 5H), 1.86 (m 4H). M5 nmle 426
(MrH) { Use of the appropriate boronic acid and essentially the sane
pr ocedur e affor ded tqufoI | owi ng corrpounds: STRUCTURE 1 1H NVR MS I\/HrH H I
(CDCI 3) 6 (946—<s; J.HH t? 62 s, 4t5—N"NNx"tH—829 (s 1H), Bl ( F]
1H), N los, 0" 3 \Nm\@ 7.60 (m 1H), 7.22 (m 1H),-444d( 1(H,
3.95 (m |CN 2H), 12,088 [s,]3H), 2.81 (m 5H), 11A 1.83 (m 4H. H 1 (CDC 3)
6 9.43 (s, 8.89 (S, 5
C" o
F
128
H ot 484
aue
S 0 N..-CF
o> ’
F
12C
H o (CDClz) §7.46(1H, s), 7.28 376
B Ny”@ (3H, m), 7.03 (1H, s), 6.86 (1H,
S 0 Nm/ m), 6.51 (1H, s}, 4.74 (1H, m),
O 453 (1H, m), 3.85 (1H, m), 3.14
12D (1H, m), 2.86 (3H, s), 2.58 (1H,
m), 2.10 (3H, s), 1.78 (2H, m),
1.58 (2H, m)
H | (CDCi3) 87.63(1H,s),7.29 402
S N\n’N\O (3H, m), 7.03 (1H, d. J = 4 Hz),
S 0 N](A 6.87 (1H, m),6.49 (1H,d,J=4
o Hz), 4.70 (1H, m), 4.52 (1H, m),
12E 4.30 (1H, m}, 3.15 (1H, m), 2.85
(3H, s), 2.61 {(1H, m), 1.72 (3H,
m}, 1.58 (2H, m), 0.95 (2H, m),
0.74 (2H, m).
H rl] N (CDCl3) & 8.66 (2H, m), 7.75 (1H, 439
Y \O “)| 4. J=76Hz),7.56 (1H,s), 7.38
S 0 No~x~| (1H, m), 7.28 (3H, m), 7.07 (1H,
o] d, J =4 Hz), 6.87 (1H, m), 6.49
19F (1H, d, J =4 Hz), 4.87 (1H, m),
4.57 (1H, m), 3.78 (1H, m), 3.17
(1H, m), 2.88 (3H, s), 2.84 (1H,
m), 1.81 — 1.56 (4H, m).
Ny rjl (CDCl3) 6 7.68 (s, 1H), 7.03 (m, 394
. LS *O 3H). 6.61 (m, 1H), 6.50 (m, 1H),
© o 14.75 (m, 1H), 4.50 (m, 1H), 3.89
T o (m, 1H), 3.15 (m, 1H), 2.87 (s,
3H), 2.59 (m, 1H), 2.10 (s, 3H),




" NfN 1H), 7.80 (s, 1H), 7.75 (d, 1H, N NS, C3 7.37 (t, 1 H 7.25 (d,
1H, 7.16 (s, d o 1H), 4.50 (m 1H), 3.95 (b, 2H), CH3 2.97 (s 03} 2005
2.82 (m 5 44 11B (s, 3H), 1,84 m 4HH I (CDCI3) 5 9. 16
Hz, 4(20 Jlﬁ_‘?q\f’zé“’ﬂfsl H) , §359 (H)s 1H, 7.52 (m (2H) N) |O§‘§“§5L‘7‘“§§"(t
1H), 7.16 (s, 1H), 6.97 (m 1 H), 4.48 (m 1 H, 3.94 (b, -o 2H), 3.89 (s,
3H), 2.97 (s, 3H), 11C 2.81 (m 5H), 1.8470m 4H) HI (CDCI3) 5 9.47 (s, 1
H, 8.64 (s, 458 N-NN\~ 1H) 8.24 (s, 1H), 8.14 (d, 1H), N 0s;0"3 7.63 (m

2H), 7. 26r\b TH = +-49¢ (DS, 1 H) 137§6T‘K@H)f‘ﬁ58 (% (s, G3 3H), 2.81

(bs, 5H), rE85(bs—4H 11&?1’57 67’ g/ U B0 T /%HJU

267- H1 (CDCl3) 8940 é 1 \gﬁ( Hi( 7. 98°(S, 1H),

7.84 (m 1 ,F J<5" ﬁ;;g m) ( 4 (m 1H) 3.0
3

]
(m 2H, 2. 1Hl‘81 394Exarrp|e 12 H |
NX\N SON\ V,T 12 Step 1 NONOZ 11|‘F)?e&69|(ﬁn ‘kﬂ) 3 (gar ophenyl bor oni ¢
acid w th|2-broffo- 5-ni IZEiOthI ophene By{ )i B.58s(sre i RI2.36 (del procedure of
Exanple 1, Step | gavéd?fhe product TWkHNBHQWBQm@Q 1MEZ) B 7.91 (1H ! m,
7.42 (2H, (m), 7.32 (1H, ), 7.25 (lin, o), 7154@(}5,76042 3H).
N (CDCl3) 8 7.33 (s, 1H), 7.03 (m, 422
. LY *o 3H), 6.63 (m, 1H), 6.50 (m, 1H),
© N 4.78 (m, 1H), 4.52 (m, 1H), 3.95
(m, 1H), 3.11 (m, 1H), 2.87 (s,
F 3H), 2.58 (m, 1H), 2.33 (m, 2H),
1.4-1.8 (m,BH),0.97 (t, J=7.6
Hz, 3H).
(CDCli) 8 7.27 (s, 1H), 7.04 (m, 422
- N Q 3H), 6.63 (m, 1H), 6.50 (m, 1H),
mJ\ 4.79 (m, 1H), 4.54 (m, 1H), 4.02
0 (m, 1H), 3.13 (m, 1H), 2.88 (s,
F 12 3H), 2.82 (m, 1H), 2.58 (m, 1H),
1.75 (m, 2H), 1.56 (m, 2H), 1.14
(m, 6H).
(CDCl3) 5 7.44 (b, 1H), 7.05 (m, 420
I 3H), 6.63 (m, 1H), 6.49 (m, 1H),
o GT(/‘\‘ 4.74 (m, 1H), 4.54 (m, 1H), 4.32
0 (m, 1H), 3.18 (m, 1H), 2.87 (s,
3H), 2.63 (m, 1H), 1.5-1.9 {m,
5H), 0.97 (m, 2H), 0.78 (m, 2H).
Ho (CDCl3) 8 7.26 (s, 1H), 7.04 (m, 424
3H), 6.63 (m, 1H), 6.50 (m, 1H),
Ny o 14.73 (m, 1H), 4.54 (m, 1H), 4.11
0 (m, 2H), 3.97 (m, 1H), 3.43 (s,
3H), 3.10 (m, 1H), 2.88 (s, 3H),

2L 2.64 (m, 1H). 1.77 (m., 2H), 1.60
(m, 2H).
i) (CDCl3) 6 7.22 (m, 1H), 7.04 (m, 458
. LY O o 3H), 6.64 (m, 1H), 6.52 (m, 1H),
© N-5:0 | 4.45 (m, 1H), 3.92 (m, 2H), 2.90
(s, 3H), 2.84 (m, 4H), 1.80 (m
- 6H), 1.06 (t, J = 7.4 Hz, 3H).
12M .
N (CDCl3) 8 7.23 (m, 1H), 7.04 (m, 458
F LY o 3H), 6.63 (m, 1H), 6.52 (m, 1H),

© NMNgio 1447 (m, 1H), 3.94 (m, 2H), 3.19
AN | (m, 1H), 2.96 (m, 2H), 2.90 (s,

3H), 1.74 (m, 4H), 1.33 (d. J =

7.2 Hz, 6H). |




Step 2 NH2 5 12-2 15 Reaction of the product of Step 1 with N Cl2.6H20 and
NaBH4 by essentially the procedure of Exanple 2, Step 2 gave the pZBdlUNtZQUS
"H NWR (CDCl 3, 400 MHz) S 7.25 (2H, m, 714(1H m, 6.48 (1 H d, J =
Hz), 6.85 %VPQ%HS’W 6.15 (1 H d, J =2 Hz), 3.87 (2H, b). PCH/UFUNIBOD5 V\D
02/ 49648 PCT/USO /49302 _68- Step 3 HI Nr N _ O Ny "~ 012-3 Reaction of
the product of Step 2 with N, N -disucciyy m dyl carbonate and 5 Preparation 1
by the procedure of Exanple 2, Step 3 gave the product. 1H NVMR (CDCl 3, . 400
VHz) S7.25(3H m, 7.06 (1 H m, (00 ]TH , J =4 H), 6.89 (1 H m,
6.50 (1H, d, J = 4 Hz), 4.44 (1H, , 2H, n') 2. 86 (3H, s), 2.79 (2H,
m, 1.6,0 (4H, rr) 1.47 (9H, s). I\/ISMe|434(I\/H—|) Step 4 HI NN O

NH. HCI 10 12-4 Reaction of theN) tep 3 with HC by essentially
g/ thg product. 1H NMR (CD3CD, 400

the procedure of Exanple 6, Step )
MHz) 6 7.36 - 7.24 (4H, 0(1 3(1H m, 4.37 (1 H m,
3.50 (2H, m, 3.13 (2H, m, 96 (3H, s) 5 .09 +,1.91 (4H m. Step 5

Reaction of the product of St ep 4 with net hanesul fonyl chl_oride by
essent i abteyy 1 t he procedure of Exanple 3, Step 3 gave the pr oroduct.  1H NWVR
(CDCl 3, '4—%0 Miz) S 7.45 (1 H s), 7.29 (3H, m, 7.05 (1 H d, J =4 Hz),

6.88 (L H m), 6.54 (1L H d, J TH0 440 (1 H n), 3.86 (2H . 2.87
(3H, s), 2.74 (3H, s), 2.68 (2H®ﬁﬂ%ﬁd\l m. M5 nle 412 (M+H)' .
S 13-

{ To an ice-cold solution of 3-fluorobenzoyl chloride (2.0 g, 13 mmol) in pyridiné

(100 ml) was added thiosemicarbazide (0.96 g, 11 mmol) and the reaction mixture

was allowed to warm to R.T. Afier stirring overnight, the pyridine was evaporated, the

residue was taken up in water, and the precipitate was collected, washed with water,
0 and air-dried to give the product (0.85 g, 32%). MS m/e 214 (M+H)".

Step 2

N‘N\

NH
s
: i/LS

To a solution of the product of Step 1 (500 mg, 2.34 mmol,} in toluene (10 ml)
‘was added methanesulfonic acid (0.34 g, 3.5 mmol) dropwise. The reaction mixture
was refluxed for 4 hr, cooled, and the precipitate was collected, washed with ether,
and dried. The solid was then taken up in water, the solution was basified with
ammonia to pH 8, and the precipitate was collected, washed with water, and dried to
give the product (206 mg, 46%). MS m/e 196 (M+H)f.

Step 3

13-3



Use of the appropriate reagents and procedures afforded the foll ow ng
conpounds

MH) *

H14

2 0 JUN 2005 WD 02/49648 PCT/ USO /49302 -69- STRUCTURE Iﬂ[]\lmgﬁ
NWNSONS \/ O10 F 12A HI 444 1 NN _S .O N

F 12B H 1‘2194’2/4?64RI~N SON CF3 \ / OSOF 12C H | (CDCPSYBYVI/46011 H,

s),
(1H,

7.28 3
m,

76 (3H M, 7.03 (1H s), 686 (1H, JNyNo m), 6.51 (1H, s), 4. 74
0 4.53 (1 H, rr), 3.85 (1 H m,-314 12D (1H ), 2.86 (3H, s),

2.58 (1H, m, 2.10 (3H, s), 178(2H r’r) 158 2H, r’r) I (CDCIS) 3763(1
H s), 7.2

d, J
m,

=4
2.85

in

10

20

0 1) Tolp st of inp pibteist phEISRS (50 10, 2220 MmelmG Mg ts (s mibvas

added EtsN (0.1 mi, 0.8 mmol) followed by 4-nitrophenyl! chloroformate (52 mg, 0.26
mmol). The reaction mixture was stirred for 1 hr, then Preparation 1 (55 mg, 0.26
mmol) was added, and the reaction mixture was stirred overnight. CH,Cl> (10 ml} was
added and the mixture was washed with 1N NaOH (3x), sat'd NaCl, dried (NazS04),
filtered and evaporated. The residue was subjected to PTLC (5:95 MeQOH/CH,Cls) to
give the product (48 mg, 42%). "H NMR (CDCls, 400 MHz) § 11.33 (1H, b), 7.63 (2H,
m), 7.41 (1H, m), 7.16 (1H, m), 4.50 (1H, m), 4.23 (2H, b}, 3.14 (3H, s}, 2.79 (2H, b),
1.75 (4H, m), 1.46 (SH, s). MS m/e 4356 (M+H)".

Step 4
Reaction of the product of Step 3 with HCI by essentially the procedure of

Example 3, Step 2 gave the product.

N RO
N‘ \>/ \n/ @
;\d\s O NH.HCI
13-4

MS mie 336 (M+H)"

Step &
Reaction of the product of Step 4 with methanesulfonyl chloride by essentially

the procedure of Example 3, Step 3 gave the product. 'H NMR (CDCls, 400 MHz) &
7.64 (2H, m), 7.48 (1H, m), 7.17 (1H, m), 4.44 (1H, m}, 3.95 (2H, m), 3.06 (3H, s),
2.81 (3H, s), 2.80 (2H, m), 1.90 (4H, m). MS m/e 414 (M+H)".

Example 14‘
I

H
NNy NG N
© 14

Reaction of the product of Example 13, Step 4 (13-4) with acetyl chloride by
essentially the procedure of Example 4 gave the product. *H NMR (CDCls, 400 MHz) &
11.00 (1H, b), 7.65 (2H, m), 7.50 (1H, m), 7.17 (1H, m), 4.80 (1H, m), 4.55 {1H, m),



(3H s), 2.61 (1H m, 1.72 (3H m, 1.58 (2H m), 0.95 (2H m, 0.74 2H
m. (CDC13) 58.66 (2H m, 7.75 (1 H 439 No NN\ I d, J =7. azrﬁz)m?ﬁpa
(1H s), 7.38 (1H, m), 7.28 (3H, m), 7.07 (1H, 0 d, J 4Hz) 6.87 (1 H,
m, 6.49 MEOLeE d, J = 4 Hz), 4.87 (L H nm), 4.57 (1 H PYIUSUASIEL H,
m, 3.17 (1H n), 2.88 (3H s), 2.84 (1H m, 1.81-1. (4H m. H I
(CDCI3) 6 7.68 (s, 1 H, 7.03 (m 394 Fz;i s No "’\N

0

6.50 (m 1 H), 475(m1|—|) 4.50 (m 1 3.89 F 3.15 (m 1
, 2.87 (s

56
3 6 61 (m 1 H),
m
10 s, 3H, N 2005 2/4 4
|I;|)CT/ u501/4§:§?(§2(“tP W)@32§Q1Fdsm)7%09nsf3*dkﬁ 215?5é#d )0yt 3 “P d%g@%"iemﬁ i
5
(m
7
7.

(s, 1H) I%‘ig 8 Fi SNr'- 3H, 6.62 (m 1H), 60(m1H) o]
~1"q"- 9‘{9 rM 4'.51(m 1H), 3.94 (m 1 H, 3.09 | H, 2.87 (s,
F12H3H) 2.50 (m 1H), 2.36 (q, J =1 7.6 Hz, 2H, 1.75 (m 2H), 1.52
(m 2H), 1.15 t,J=7.6Hz,3'H. H (CDC 3 8733(5 1 H, 7.03 (m 422 1
"2(" 3H), 6.63 (m 1 H), 6.50 (m 1 HExamales’S" 4 78 (m 1H), 4.52 (m 1H),
395 (m 1H), 3.11 (m 1 H), 287( F121 3H) 2.58 (m 1H), 2.33 (m
2H), 1.4-1.8 (m 6H), 0.97 (t, J H (CDC13y" 8 7.27 (s, 1H),
7.04 (m 422 F 1 S NN~ 3H), 6.63% @’1 o;gm 1H), ,

5 © 15

To an ice-cold solution of the product of Example 13, Step 4 (13-4} (25 mg,
0.074 mmol) in DMF (5 ml) was added methyl isocyanate (1 drop). The reaction
mixiure was allowed to warm to R.T., stirred for 3 days, then diluted with CH>Cl, and
10 washed with water, 1N NaOH, and sat'd NaCl. The organic layer was dried (Na;S0s),
fittered and evaporated. The residue was subjected to PTLC (10:90 MeOH/CH,Cl3) to
give the product (S mg, 31%). ‘H NMR (CDCl3, 400 MHz) 8 10.80 (1H, b), 7.64 (2H,
'm), 7.45 (1H, m), 7.19 (1H, m), 4.48 (1H, m), 4.10 (2H, m), 3.10 (3H, s), 2.90 (3H, s),
2.85 (2H, m), 1.78 (4H, m). MS m/e 383 (M+H)".
15 .
Example 16

0l
b O ON:
\n/\
O

Reaction of 12-4 with methyl isocyanate by essentially the same procedure
gave the product. "H NMR (CDCls, 400 MHz) 8 7.48 (1H, s), 7.28 (3H, m), 7.03 (1H,
20 d,J=4Hz),6.87 (1H, m), 6.50 (1H, d, J =4 Hz), 4.56 (1H, m), 4.44 (1H, m), 4.03
(2H, m), 2.87 (2H, m), 2.86 (3H, s), 2.80 (3H, s}, 2.04 - 1.54 (4H, m). MS m/e 392
(M+H)". |

Example 17

|
N. N
LT T
N © NOH



10" 479 (m 1H, 45 (m 1H, 402 (m 1H, 3.13 (m 88 (s,
F 12J 3H), 2.82 (m 1H), 2.58 (m 1H), 1.75 (m 2H), 1.56 (m 2E%ZDJUNJZM§m
6H) . H(CDC|(2E 7.44 (b, 1 H, 7.05 (m 420 F > s NxN'~ 3H), 6.63 (m

H, 6.49 (WO®RHRH48 | 474 (m 1H), 4.54 (m 1H), 4.32 (m fQIyUS“sM&@’(m 1
H, 2.87 (s, F 12K 3H), 2.63 (m 1H), 1.5-1.9 (m 5H), 0.97 (m 2H), 0.78
(m 2H H(CDOI3) 6 7.26 (s, 1H), 7.04 (mad24 F ' S NNA* 3H), 6.63 (m
1H), 6.50 (m 1H), e, o ~l"mpo' 4.73 (m 1H), 4.54 (m 1H), 4.11 (m 2H),
3.97 (m ,3.43 (s, F 12L 3H, 3.10 (m 1 H), 2.88 (s, 3H), 2.64 (m
1H), 1.77 2H), 1.60 m 2H. H(CDCI3) 8 7.22 (m 1 H), 7.04 (m 458 F
NTr N~ 3H), 6.64 (m 1H), 6.52 (m |J,H)1, |  ~1" 4.45 (m 1H), 3.92 (m
2H), 2.90 (s, 3H), 2.84 (m 4H), X M6H), 1.06 (t, J = 7.4 Hz,
3H. H(CDCI3) 5 7.23 (m 1.H), 7, &SSNX~03H) 6.63 (m 1H),
6.52 (m 1H), 1 4.47 (m 1H) 94N(m 2H) Q9 F (m 1H), 2.96 (m 2H),
2.90 (s, 12N 3H), 1.74 (m 4 1.33 (d, J = 7.2 Hz, 6H 2 U JUN 2005 WO
02/ 49648 PCT/ USOL/ 49302 -71- BEtanple 13 A7

To a solution of the product of Example 1, Step 2 (1-2) (250 rﬁg, 1.21 mmol) in
5 toluene (8 ml) was added iProNEt (1.1 mi, 6.0 mmol) and triphosgene (145 mg, 0.49
mmol). The reaction mixture was heated to 110 °C for 4 hr, cooled, and Preparation
13 (250 mg, 1.47 mmol) was added. The reaction mixture was stirred for 16 hr,-fhen
partitioned between CH2Cl, (100 ml) and 1N NaOH (25 mi). The organic tayer was
washed with sat. NH4Cl (25 ml) and sat'd NaCl (25 mi), dried (MgSO.), filtered and
10 concentrated. The residue was dissolved in THF (20 ml) to which 5N HCI (5 mi) was
added. After 3.5 hr, the reaction mixture was cooled in an ice bath, basified to pH 12
and partitioned between CH>Cl; (100 ml) and water (25 ml). The organic layer was
dried (MgSQy,), filtered and concentrated. Subjection of the residue to PTLC (3:2
FtOAc/hexane) gave the product (130 mg, 30%). MS m/e 360 (M+H)".

15 Step 2
To a solution of the product of Step 1 (60 mg, 0.17 mmol) in EtOH (2.5 ml) was

added NaOAc (0.27 g, 3.3 mmol) and hydroxylamine hydrochloride (0.23 g, 3.34
mmol). The reaction mixture was stirred for 16 hr, then partitioned between CH.Cl;
(75 ml) and water (50 ml).” The organic layer was dried (MgSQy), filtered and

20 concentrated. The residue was subjected to PTLC {3:97 MeOH/CH,Cly) to give the
product (52 mg, 83%). '"H NMR (CD30D, 400 MHz) & 8.69 (1H, m), 8.00 (1H, m), 7.80
(1H, m}, 7.55 (4H, m), 6.94 (1H, m), 4.40 (1H, m}, 3.45 (1H, m), 2.91 (3H, s), 2.50
(1H, m), 2.30 (1H, m), 1.80 (3H, m), 1.70 (2H, m).' MS m/e 375 (M+H)".



HNNNN _SON i \/ SAO13 Step 1 O FLN.NTNH2 i ' S 13-1 s To an
i ce-cold solution of 3-fluorobenzoyl chloride (2.0 g, 13 mmol) in pyridine
(100 m) was added t hi osenicarbazide (0.96 g, 11 mmol) and the rea@tl s 2005
m xture was allowed to warmto R T. After stirring overnight, the pyridine
was evapor Mo/ +9¢4e residue was taken up in water, and thePptasSipisate was
col l ected, washed with water, o and air-dried to give the product (0.85 g,
32%. Ms me 214 (MtH)'. Step 2 Nt-NH2 -5 F-e 13-2 To a sol ution of the
product of Step 1 (500 ng, 2.34 mmol,) in toluene (10 mM) was added

met hanesul fonic acid (0.34 g, 3.5 mvol) dropwi se. The reaction m xture was
refluxed for 4 hr, cooled, and the pré%ﬁﬁﬂ@&&kfmas col l ected, washed with
ether, and dried. The solid was then taken up in water, the solution was
basified with ammonia to pH 8, and the precipitate was coll ected, washed
with water, and dried to give the produdct} (206 ng, 46%. M5 nie 196 (MH)"

_0 Step NNyN'Ir N FTO- \ ~OS R 3N JUN 2005 WD 02/49648
PCT/ USO / 49302 -72- To a sol yi he cpr oadugt,_@f4,Step 2 (50 nmg, 0. 26
mmi) in CH2A2 (5 nl) was N 0 i

F 18
Reaction of the amine 1-2, N,N'-disuccinimidyl carbonate, an'd Preparation 12
5 by essentially the procedure of Example 2, Step 3 gave the product. 'H NMR (DMSO,
400 MHz) § 8.76 (1H, s), 8.66 {1H, s}, 7.96 (2H, m), 7.73 (2H, d}, 7.21 (1H, m), 6.77
(2H, s), 4.09 (1H, m), 3.55 {2H, m), 2.85 (3H, s), 2.61 (2H, m), 1.76 (2H, m), 1,6;1 (2H,
m). MS m/e 426 (M+H)",

Example 19
NN
SRR
FU\N O Nogr
o0
10 F 19

Step 1
Cl/k\N 19-1
15”7_1‘ To a suspension of 2-amino-5-nitropyrimidine (2.70 g, 19.3 mmol) and LiCl (20

g) in 4M HCI (95 mi) at -10 °C was added NaNO; (2.70 g, 39.1 mmol) in portions. The
suspension was stirred at ice-bath temperature for 1 hr, then aliowed to warmto R.T.
and stirred for 1.5 hr. The reaction mixture was cooted in an ice-bath, CH,Cl, (50 ml)
was added and aqueous layer was brought to pH 9 by addition of sat'd Na,C03. The

20  whole was filtered and the filtrate was extracted with CH,Cl;. The organic layer was
dried (MgSQy), filtered and evaporated to give a solid (1.05 g, 34%). 'H NMR (CDClj,
400 MHz) 8 9.39 (s).



added Et3N (0.1 m, 0.8 muol) followed by 4-nitrophenyl chloroformate (52
ng, 0.26 mmol). The reaction mxture was stirred for 1 hr, then szﬁlﬁ?ﬂ Ulﬂé)n
1 (55 ng, 0.26 mml) was added, and the reaction m xture was stir

over ni ght . ‘m?@t‘%‘?lo m) was s added and the nixture was waBAEWSH/A%0L N
NaOH (3x), sat'd N1, dried (Na2SO»4), filtered and evaporated. The residue
was subjected to PTLC (5:95 MeOH CH2CI 2) t& gi ve the product (48 ny, 42%.
1H NVR (CDCI 3, 400 MHz) 8 11.33 (1 H, b), 63 (2H, , 7.41 (1 H m, 7.16
(1 H mM, 4.50 (1 H m, 4.23 (2H, b), 3.14 (3H, s) 2 79 (2H, b), 1.75
(4H, m), 148DE9H, s). MS mle 436 (MtH)~. to Sten 4 Reaction of the product
of Step 3 with HCl by essentially the pro du@g of Exanple 3, Step 2 gave
the product. NI N>.NN S O NH HCl F-e 13 M5 me 336 (MtH)' 15 Step 5
Reaction of the product of Step 4 fnith ﬁ anesul fonyl chloride by
essentially the procedure of Exanpl B, Step 3 gave the product. 'H NWMR
(CDCI3, 400 MHz) 8 7.64 (2H, m, 7.48 (1 H m, 7.17 (1 H m, 4.44 (1 H,
m, 3.95 (2H, m, 3.06 (31-1, s), 20f2.81 (3H, s)18-2.80 (2H, m, 1.90 (4H,
m. MSme 414 (MtH +. Exanple 14 NNN _ S ON~ / O 14 25 Reaction of

t he product of Exanple 13, Step 4 (13-4) with acetyl chloride by
essentially the npaelag N 1 8,5-400
MHz) 3 11.00 (1TWH &qLH?gGS 2H, r%fﬂeﬁﬂjtﬁj(cwﬁspéﬁ)dt{%o rﬂ%}“ Wrﬂ)@% 850 (1
H, rr), 4. SElﬁLiorbphEﬂ‘)ylchOmQ]adeEGﬁSI‘W)Z)QB@@BOB @e@ﬂﬂ@ﬂﬂggoz 54-mgro0l3 M (1

oM 32000k My R8s (2t S AR SdionBh Rt (g b ot Athe

reaction mixture was heated at 110 °C for 1.5 hr, then allowed to cool. EtOA¢ (20 mi)

and H,0 (20 ml) was added, and the organic layer was dried (MgSQy), filtered and
evaporated. Flash chromatography of the residue (1:99 EtOAc/hexanes) gave the
10 product (110 mg, 32%). 'H NMR (CDCls, 400 MHz) & 8.54 (2H, s), 8.08 (2H, m), 7.03

(1H, m).
Step 3 _
¥ Y
F. N
F 19-3
15 To an ice-cold suspension of the product of Step 2 (110 mg, 0.46 mmol) and

NiCl*6H20 (240 mg, 1.01 mmol) in MeOH (4 ml) was added NaBH, (57 mg, 1.51
mmaol). The.reaction mixture was stirred for 10 min., then H,O (2 ml) was added and
the mixture was concentraied. To the residue were added H>O (20 mi) and CH>Cl;
(30 mi), and the whole was filtered. The organic layer of the filtrate was dried

20 (Na;S0q), filtered and evaporated to give a solid (72 mg, 75%). MS (m/e) 208 (M+H)".

Step 4
Reaction of the product of Step 3 (70 mg, 0.34 mmol) with Preparation 11 (98

mg, 0.51 mmot) by the procedure of Example 2, Step 3 gave the product (90 mg,
62%). *H NMR (CDCls, 400 MHz) & 8.91 (2H, s), 7.90 (2H, m), 6.86 (1H, m), 6.64 (1H,

25 ), 4.42 (1H, m), 3.91 (2H, m), 2.95 (3H, s), 2.80 (5H, m), 1.81 {(4H, m). MS (m/e) 426
(M+H)".



NNNH N S ONN- 5

Exanple 13, Step 4 (13-4) (25 ny,

nmet hyl "i socyanate (1 drop). The
R T., stirMH¥86483 days,

1 N NaOH, and sat'd Nad .

reaction

The organic |ayer was dried (Na2SO4),

/ 0 15 To an ice-cold solution of the product of
0.074 mmol ) in DMF (5 m) was aggedy 2005
m xture was allowed to warmto

then diluted with CH2Cl 2 and to wasihtadownistinz wat er,

filtered

and evaporated. The residue was subj ect to PTLC (10:90 MeOH CH2CI 2) to
give the product (9 nmg, 31%. " H NWVR ( 400 MHz) 6 10.80 (1H, b), 7.64
(2H, n), 7.45 (1H, m), 7.19 (1H, 4.10 (2H, m, 3.10 (3H,
s), 2.90 (3H Usp, Ofth@@P(W'atﬁ)quergFge%@ﬁOr d{W\%?Wé‘"@QOWWW S 15 Exanpl e
16 HI ~NN_O-~N ,/ OReaction of 12-4 vmth nmet hyl i1 socyanate by
essentially the sane nracedure _gave the product ' H NMR (CDCL3, 400 Mz)_b
7.48 (1 H,_s), szT@LgC(MREm, 7. 03 (%mH 20 diz NMRéDHzL 6. ?7 (Nmﬂ(Mﬁm
6.50 (1 H d, J = 4 4.56(.®D )68192432}—1&!7 m} 263, (2 , 2.87
(2H, m,|2.86 (Wﬂ' 0 (3H 689)7 ﬂ4)652$é (A4 03 (mMBHM e 392 (M+H
) + Exanp| & '\i ngN& 5 g, 9HM\82 52M@ 02/ 49648
PCT/ US(I L/ 4 -74 Step ( %73 rm)é sol uti on of
t he prodpct of Exarrple 1, Step 2 ) ( A 1) |n
19A
Ho (CDCl3) 5 8.92 (s, 2H), 7.90 (m, 2H),
N@’NWNO 6.86 (m, 1H), 6.52 (s, 1H), 4.46 (m. iH),
F o © N-sZ 13.93 (m, 2H), 2.95 (m, 7H), 1.81 (m, 440
O 4H), 1.36 (t, 3H).
F .
198
Wb (CD30D) 8 8.99 (s, 2H), 7.91 (m, 2H),
N”j’ g ‘O 7.04 (m, 1H), 4.28 (m, 1H), 3.86 (m
F o © Mg L 2H), 2.95 (m, 7H), 1.84 (m, 6H), 1.07 (t, 454
o 3H).
F
19C
HoL (CDCla) 6 8.92 (s, 2H), 7.90 (m, 2H),
i Nj\ﬂf T{ Q J\ 6.86 (m, 1H), 6.49 (s, 1H), 4.48 (m, 1H),
N $5> 396 (m, 2H), 3.21 (m, 1H), 2.95 (m 454
o 5H), 1.77 (m, 4H), 1.36 (m, 6H).
F
19D
Hol (CDCl3) 8 8.92 (s, 2H), 7.91 (m, 2H),
. N\”j’ T U A | 6:87 (m, 1H), 6.63 (s, TH), 4.44 (m, TH),
N 3.90 (m, 2H), 2.95 (m, 5H), 2.28 (m,
1H), 1.82 (m, 4H), 1.15 (m, 2H), 1.00 452
F - (m, 2H).
Bt (CDCl5) 8 8.92 (s, 2H), 7.90 (m, 2H),
N 6.87 (m, 1H), 6.77 (s, 1H), 4.78 (m, 1H),
o
F /Nj, © Qq{ 4.52 (m, 1H), 3.92 (m, 1H), 3.18 (m, 390
© | 1H), 2.94 (s, 3H), 2.61 (m, 1H), 2.11 (s,
F 3H), 1.82-1.57 (m, 4H).
19F
B (CDCla) & 8.92 (s, 2H), 7.90 (m, 2H),
Y O 6.87 (m, 1H), 6.74 (s, 1H), 4.78 (m, 1H),
F\QLN ° NS 1 4.52 (m, 1H), 3.95 (m, 1H), 3.12 (m 404

19G

1H), 2.93 (s, 3H), 2.61 (m., 1H), 2.38 (m

2H), 1.82-1.55 (m, 4H), 1.35 (t, 3H).




5 toluene (8 mM) was added i Pr2Net (1.1 m,
The reaction mxture was heated to 110 C for 4 hr, 7 8 oakiaghs
1.47 mmol ) was added. The reaction m xture Was
partitioned between CH2CI 2 (100 M)P(éifrflb!Stwwb(NaO—l
(25 M) and sat'd

mg, O.49

and Preparation

stirred f
(25 m).

nmol ) .
13 (250 nyg,
oWOIBH3P48 t hen
The organic | ayer was

6.0 mmol ) and tripho

washed with sat. NH4C

sgene (145

NaCl (25 nl), dried (MySO4), filtered andglo concentrated. The residue was
di ssolved in THE (20 rﬂ) to which 5N HC ?5 M) was added. After 3.5 hr
t he reac
partiti oaled betwe (100 IMOD &hdid §a$ (S (28). 90 (MnéTdr garli ¢ | ayer was
dried (MS Qeer cefﬁlBFa(ﬂhdiH)S@b@‘%éﬁl‘ld‘Th) 618G tne. ﬂg due to PTLC
(3:2 Et A g ve prodfuéﬁ (61,3104 g, 0B Q%) 1 HVES B ¢nB360 ( M-H)416 15
Step 2 To ut| on of the %roduﬁq)@fgﬂgma (26@2@*191)1177g¢ml) in EtOH
(2.5 m) was radded NaQAc (0. 27 gy 53.(3 ) b%‘l(j—nhyﬂch(yg%m ne hydrochl ori de
(0.23 g, [3.34 mol )19HThe reactl xture was stirreéed for hrl, then
artitioned uuvv'cc.. cH2EH2 75 I Th rganctayer—was
gl‘l ed (MpS™¥) , \20 co(ﬁ)é%q yéw (Sr?@ié?% gﬁg gubj ect eé to
PTLC (3: 97 FJVEO—I/ 1 ' e the’ (Bt St 6 D, ééﬁ)}%m /R (CpBOD,
400 MHz) I-‘Fr5ﬁ')m7”'$b4 Emn ). F185m( 4H, %y
(1H, m, 1H n) 3. 45 ?1H H')i) 2299 1s,(34), X80 (12, 36), Z.iBi,(sm, 2.30 (1H
m, 1.90 (3H rm), 1.70 (2H, . IMEHEe7S TS, @MiH) |57 @n,RHYN. D05 | WO 02/ 49648
PCT/ US01/49302 -75- Banpl e 18 Hrh, ®NNH2  F 18 Reaction of the anine 1- 2,
N, N' - di syccinim dyl ,caf bonat e a rally the
procedure of Ex@,wgtgﬁrﬁ? ;gﬂ;’:} %@;M Igi’b"%iﬁgp@%% 400 MHz) 5
8.76 (1 Hirs ( A H419 .
.77 (24 9 T4 09 (1H, I %ﬁs(z 181 76
(2H, m, (2H, m. I\/Bn1e4 Lr‘n I1 NYN N | 0 NpSji
F 16(m6H) 00t3H
194
g v | (CDCl3) 8 8.92 (s, 2H), 8.89 (s, 2H),
N‘]/ i @N 7.91(d,J=6.8Hz 2H),7.79(s, J=7.6
F N © M| Hz, 1H), 7.40 (m, 1H), 6.87 (m, 1H), 453
o 6.56 (s, 1H), 4.87 (m, 1H), 4.60 (m, 1H),
F 3.87 (m, 1H), 3.24 (m, 1H), 2.98 (m,
19K 4H), 1.95-1.48 (m, 4H).
H r{] (CDCl3) 6 8.92 (s, 2H), 8.58 (m, 1H},
N/’T )i C{Q 7.90 (m, 2H), 7.80 (m, 1H), 7.62 (d, J =
N © 7.2 Hz, 1H), 7.36 (m, 1H), 6.87 (m, 1H), 453
\g 6.70 (s, 1H), 4.89 (m, 1H), 4.60 (m, 1H),
F 4.09 (m, 1H), 3.16 (m, 1H), 2.96 (s, 3H),
19L 2.88 (m, 1H), 1.84-1.72 (m, 4H).
K r[] (CDCl3) § 8.94 (s, 2H), 8.90 (s, 1H),
N“l( T O | 8.07 (s, 1H), 7.90 (m, 2H), 6.87 (m, 1H),
F N © 6.59 (s, 1H), 4.80-4.20 (m, 3H), 3.30- 459
2.80 (m, 5H), 1.86-1.68 (m, 4H).
F
19M

o

Example 20
H |
N, NN
S Al
S 0O NN

bl

° 20




O 1oF 19 Step 1 NNO2 C N 19-1 is To a suspension of '
2-anino-5-nitropyrinmidine (2.70 g, 19.3 mml) and LiCl (20 g) in 20000695
m) at -10 C was added NaNQ2 (2.70 g, 39.1 mmol) in portions. The

suspensi onWRAE2'¥6i% red at ice-bath tenperature for | hr, thdiCTallouen2t o
warmto RT. and stirred for 1.5 hr. The reaction m xture was cooled in an
ice-bath, CH2Cl2 (50 ml) was added and aggeous | ayer was brought to pH 9 by
addition of said Na2CC3. The 20 whole was filtered and the filtrate was
extracted with CH2Cl 2. The organic |layer was dried (MgSO™4), filtered and
evapor at e ive a solid (1.05 g, 34%. '"HNWR (CDCI 3, 400 MHz) 6 9.39

(s). 2 0 JUN 1005 WD 02/49648 PCT/ [ -76- Step 2 NNO2 F J. | 19-2
To an N2-purged m xture of the produ f Step 1 (230 ng, 1.44 mmol ), 3,5- 5
di f I uor ophenyl boroni ¢ acid (655 ng, 2-08 mmol )20-0sC03 (502 ng, 1.54 mmol),

H20 (0.05 m ), and toluene (3 mM) was added Pd(dppf)Cl2CH2CI 2 (82 ng, 0.10
nmmol ). The reaction m'xture was heated at 110 C for 1.5 hr, then allowed to

| . EtOAc (2
GrTed (Vpson - TP EhdpEReid BRIARCH of (HnBRARE ARG AABROALITERORD | e
(1: 99 Et OAGbhey aﬂ@ﬁmgﬁ)\neEtgl@(Z@ miodas bddada wpaewmhmmmms(m%mnzm@

WMHz) 8 9.54 (2H, s) Step 3 N~\NH2 F i =N
190- % 15 mra%vw'%eeuewd\lguéfa@meadd&ﬁora W@Sp?oara@@@ de ggaction midigenyas ét'rzred

ol ) and ;M CS%%OL?(E@@ Hr2H&n bR - B 0TER) TR H}é%%& %:%L%e néb%?ﬁ:gﬂ H?bé“g:(zm

ng, 1.51 reaction mxture was stlrre for
m ) was adsleti3dh@robenzaldehyde (10 g, 81 mmol) was added dropwise. The reaction mixture

was stirred at R.T. overnight, then sat'd NH,Cl was added. The aqueous layer was

10 extracted with Et;0O (2x), and the combined organic layers were dried (Na>S0O4),
filtered, and concentrated. Flash chromatography (hexane) of the residue afforded
the product (8.67 g, 70%) as a mixture of isomers. "H NMR (CDCl3, 400 MHz, maijor
isomer) & 7.36 (1H, m), 7.32 (1H, m), 7.07 (1H, d, J = 17 Hz), 6.96 (1H, m), 6.93 (1H,
m), 5.77 (1H, d, J =17 Hz), 3.70 (3H, s).

15 Step 2
Br

F@)YOME
OMe 20_2

To an ice-coid solution of the product of Step 1 (8.67, 57 mmol) in MeOH (200
rﬁ!) was added N-bromosuccinimide {10.14 g, 57 mmol), and the reaction mixture was
20 stirred at R.T. for 16 hr. The reaction mixture was concentrated, taken up in EtOAcC,
washed with 1M HCI and sat'd NaCl, then dried (Na,SO,), filtered and concentrated.
Subjection of the residue to flash chromatography {90:10 hexane/EtOAc) gave the
product (11.8 g, 80%). 'H NMR (CDCls, 400 MHz) § 7.32 (1H, m), 7.16 (2H, m), 6.99
(1H, m), 4.90 (iH, d, J = 9 Hz), 4.70 (1H, d, J = 9 Hz), 3.49 (3H, s), 3.31 (3H, s).

25

Step 3

S NH
Q%\ e
F N og3



the m xture was concentrated. To the residue were added H20 (20 m ) and
CH2Cl2 (30 m), and the whole was filtered. The organic |ayer of GU?NN
filtrate was dried 20 (Na2SO4), filtered and evaporated to give a so (72
ng, 75% . WMBIYHESY) 208 (MrH). Step 4 Reaction of the pr odu‘%’ﬁ“%‘f"‘@?%’ﬁ 3 (70
ng, 0.34 mol) with Preparation 11 (98 ny, 0.51 rrrml) by the procedure of
Exanple 2, Step 3 gave the product (90 ng@_ 629 . "H NWR (CDCI 3, 400 WHz) a
8.91 (2H, s) 7.90 (2H, m, 6.86 (1H m, 6.64 (1H 25 s), 4.42 (1H m,

2,21 5, 0, 238 (0l S0 B h& ELL i 1 G £

appropri %ﬁoﬁrwq!g%eﬁaagcﬁ erﬁﬁﬁi\/éé@tiﬁ'@di la@W\OOQCCf@ﬁBWndﬁwe SERUEH UREt He M |
M5 MrH) " 3) 2H), 7.90 (m 2H), "' 1f~6.87 (m 1 H),
6 52 (s aljoh&)e,dt@czc@i toR. T, H):dlfFed with §N k@tranmm@zh@d}w1MH2@{95 e aqgﬂ;}us

( s 2H) %g?/@dﬁg%br%hﬁo plﬁg g&@gdﬁtﬁn 911 wue@%ﬁ%l—r@n%&e sllyét(acﬁgre‘z’c) W_ﬁfaté 92
3.93 (M 244 col%&éd ( Pi)ub?éd}tonl}(f%e GEDbd‘}ﬁQmpltéTée 1%} Wé%(crﬂroﬁ‘%i&érapﬁg) (2:98 ﬂrl%BH)

(CD30D) 6 8.99 (s,
3.86 (m 595 Me@l—i)(CHECBBQz&m theHproduc8d1.6mg, 68F%). iHG\'YMR (Claskh;, 4003&3& }& 19C

Tl 3 P g, R Do 2

5H) 177(m 4H), 1.36 (m 6H).
T
i o©20_4

Step 4
To a stirred suspension of NaH (103 mg, 2.6 mmol, 60% dispersion) in THF (30
mil) under N, was added the product of Step 3 (500 mg, 2.6 mmol). After 1 hr, the

reaction mixture was cooled in an ice bath, and phenyl chloroformate (0.32 ml, 2.6

F

10

mmol) in THF (20 ml) was added dropwise. The reaction mixture was stirred for 16 hr,
15 during which time it attained R.T. The reaction mixture was diluted with EtOAc,
washed with sat'd NH,Cl solution, dried (Na;S0O,), filtered and concentrated.
Subjection of the residue to flash chromatography (CH,Cl;) afforded the product
(0.39 g, 48%). 'H NMR (CDCls, 400 MHz) § 7.65 (1H, s), 7.48 (2H, m), 7.38 - 7.20
(6H, m), 7.00 (1H, m), 2.9 (1H, b). MS (m/e) 315 (M+H)".
20

Step 5
H |

\SE,N\H,N\O

205

A mixture of the product of Step 4 (390 mg, 1.24 mmol), Preparation 1 (266 mg,
25 1.24 mmol) and Et;N (0.5 mi, 3.6 mmol) in THF (25 mi) was refluxed for 3 hr. The
reaction mixture was allowed to cool, diluted with EtOAc, washed with sat'd NH,CI
solution, dried (Na,S0Q,), filtered and concentrated, Subjection of the residue to flash
chromatography (2:98 MeCH/CH,Cl;) afforded the product (537 mg, 100%). "H NMR



F 19D (CDCI3) 5 8.92 (s, 2H), 7.91 (m 2H), F" o " 6.87 (m lH) 663(s

1H), 4.44 (m 1H), "'s, 3.90 (m 2H), 2.95 (m 5H), 2.28 (m 2?93582
(m 4H), 115§m 2H), 1.00 452 F 19E (m 2H). (CDCl3) 6892(3 I—% .9
(m 2H), WO®BBHS(m 1H), 6.77 (s, 1H), 4.78 (m 1H), F I PCII/léQl/{mvl H),
3.92 (m 1 H, 3.18 (m 390 01 H, 2.94 (s, 3H) 261(m 1H), 2.11 (s, F
3H), 1.82-1.57 (m 4H). 19F H I (CDCI3)_ 8.8.92 (s, 7.90 (m 2H), N9 O
~" 6.87 (m 1H), 6.74 (s, 1H, 4.78 (m 1&6 '452(m "1 H, 3.95(m 1H),

3.12 404 , 2.93 , 3H), 2.61 , 1.82-1.55
sy 1(@5:@:40?3»4)@ B G 16t BN BAGENE. Gor a6t PR BB M6 SIS (. b

| cDCl 3 , 0 =N) 6 . ,
80 Tin? ﬁéﬁ bi%%@?ﬁﬁ B3 .00 oy 1 5 B shdhs (s o
(s 3H) 2@,& , 1.79 F 1.57 (m 5H), 0.98 (m 2H), 0.78 (m 19H
H I 8892(5 2H), 7.90 (m 2H); Nn.~N N6.87 (m 1H), 6.64
(s 1H), 481(m 1IN), F N4.53 (m 1H), 4.06 (m 1H), 3.16 (m 418 1 H),

2.94 (s, SE@QQ.SO(m 1 H, 2.59 (s, F1H), 1.79 (m 2H), 1.57 (m 2H),

0

1.14 191 m 6H). H N (CD30D) 8904(s 7.90 (m 2H), N7 1(~ 7.08
(m 1H, 469 (m 1H, 4.40 (m NN ]
\O\IHHCJ

5 20-6

Reaction of the product of Step 5 with HCI by essentially the procedure of';
Example 6, Step 4 gave the product. "H NMR (CD3;0D, 400 MHz) 5 8.00 (1H, s), 7.58
—7.41(3H, m), 7.19 (1H, m), 4.42 (1H, m), 3.54 (2H, m), 3.20 (2H, m), 3.07 (3H, s),
10 2.15(2H, m), 2.01 (2H, m). MS (m/e) 335 (M+H)".

Step 7
Reaction of the product of Step 6 (20 mg, 0.05 mmol) with methyl isocyanate (1

drop) by essentially the procedure of Example15 followed by PTLC (10:20
MeOH/CH,Cl,) gave the product (7 mg, 36%). MS m/e 392 (M+H)".

15 Example 21

NN
F\gﬁ\gyg N
O 54

Reaction of 20-6 with acetyl chloride essentially the procedure of Example 4
gave the product. MS m/e 377 (M+H)".
20

Example 22
H

N, _N__N
Ly \O
S O _ g
oo
22



FN1H, 411 (m 1 H, 3.22 (m 1H, 2.95 (s, 418 3H), 272(m lH)
2.42 (t, 2H), 1.78 F162 (m 6H), 1.00 (t, 3H. 191 H I (CDA3)78 JﬁN

2H), 8.69 I—%‘N "~ (N17.91(d J=268H, 2H, 7.79 (s N
"~ Hz, 1 FB“O"?*ﬁ (m 1H, 6.87 (m 1H), 453 6.56 (s, "ﬁj”%”é%‘{m 1
H, 460(m 1 H, F3.87 (m 1H, 3.24 (m 1 H), 2.98 (m 19K 4H),
1.95-1.48 (m 4H). H 1 (CDCI3) 8 8.92 (s.g2H), 8.59 (m 1 H), N Y N-N- 1
7.90(m2H),780( 1H),762(d J:FJN"72HZ H, 7.36 (m 1 H),
6.87 (m 1 453 m
1H), g 16 (m 1%act@ng§£ vgpa m@tli@]_esg?fgéyt(q#fori by Eq"?:%%-‘rfﬁf EFﬁjnpq%BN |

(CDCI3) 8 8343 §3ye Fprcu ?P ‘(—ﬁmvﬂR E&%gi%%gy#ﬂz%qﬁaﬁ $1H1E. 7.3 8 (rmj 2b.

6.87 (m 1

5H), 1.86- 114—69n(m214(l1)-1 i BWEXarpig, £@0 (il m)l\BIQZ\I?]HSnﬁ) ZNSMSH 9, 20?9 0
JUN 2005 02/ 49648 PCT/ USQ / 49302 - 79- St ep.1 FO20-1 To an ice-cold
suspensi on(3bF, s}, r?e?@é?(‘?‘n’é‘t)h%%(ﬁl"bﬁ@nw%ﬁ'(f?)“ﬁéh(&ﬁﬂd?n chloride 5 (30.4 g, 89
mol) in Et20 (250 m) was added 1.8 M phenyllithium (49.3 nli, 89 nmol)
dropwi se under N2. After the addition was conplete, the r’eaction m xture was

stirred Example 23

CH3
@4 7y @
R s -NO
DY
F 23-1

10 To a solution of 2-bromo-5-nitrothiazole (0.784 g, 3.75 mmol} and 0.5 M 3,5-
difluorophenylizinc bromide in THF (5.0 ml, 12.5 mmol) was added Pd(PPh3)s (0.173 g,
0.15 mmol) under argon. The reaction mixture was stirred at R.T. for 30 min. then
poured into water (25 mi). The whoie was extracted with CH,Cl; (3x50 ml) dried
(NazS0,), filtered, and evaporated. The residue was subjected to PTLC (1:10

15 EtOAc/hexane) to give the product (0.49 g, 81%). 'H NMR (CDCl5) & 8.59 (s, 1H),
7.52 (m, 2H), 7.01 {m, 1H). MS m/e 243 (M+H)".

Step1

Step 2

F 23-2
20 |
To a solution of the product of Step 1 (0.300 g, 1.24 mmol) in MeOH (20 mt)

. was added nickel chloride hexahydrate (0.589 g, 2.48 mmol) and sodium borohydride
(0.187 g, 4.85 mmol) at 0 °C. The reaction mixture was stirred at R.T. for 10 min. and
quenched with water (10 mi). The mixture was filtered via celite. The celite was

25 washed with CH;Cl; (100 ml). The filtrate was extracted with CH,Cl, (3x50 mi), and
the combined organic layers were dried (NégSO‘t), filtered, and evaporated. The



at 0 Cfor 0.25 hr, then at RT. for 0.5 hr. The reaction m xture was cool ed
to -10 C and 3-fl uorobenzal dehyde (10 g, 81 mmml) was added droppf sigp 70 2;9
reaction mxture was stirred at R T. overnight, then sat'd NH4Cl was a

The aqueoudQ &y&648vas 10 extracted with Et20 (2x), and the corisiedsmor gani c
| ayers were dried (Na2SO4), filtered, and concentrated. Flash

chromat ogr aphy (hexane) of the residue affeorded the product (8.67 g, 70%
as a mxture of isoners. 'H NWR (CDCl 3, 4 VHz rrajor i soner) 6736(1H

S) 7' (1n asiye e Fapectetre e 117 %scgft%%«sﬁaaeh it Mo 9536 an
ice-cold s%‘gi 1N wg aa%d;t?g @42@‘4 eg1 s 8 1_676 77(rAmh) 3igh MROAH(20 )

was added onosucclnrm and t'he Teaction mxture
was 20 stmygg%@M+R)T for 16 hr. The reaction m xture was concentr at ed,
taken up in Et QAc, washed with 1M HCl and sat'd NaCl, then dried (Na2SO4),
filtered and concentrated. Subjection of the residue to flash

chr omat 0gr hy, (90: 10 hexane/ Et OAc) gave the product (11.8 g, 80% . 'H NWR
(CDCI3 40%‘1%%% 6 7.32 (1H m, 7.16 (2H m, 6.99 (1 H m, 4.90 (1 H d,
J 9 Hz), 470(1 H d, J =29 Hz), 3.49 ¢&H, s), 3.31 (3H s). 25 Step 3
NH2 F N20-3 2 0 JUN 2005 W 1 4964 QO /49302 -80- A mixture of the
product of Step 2 (11.5 g, @a 6.0 g, 79 mmol) and 48% HBr

) | m xture was allowed to
cool to RT., acidified withF6N HCI, and washedi) hszI 2. The aqueous

| ayer was brou\(‘,q\Btg to pH 9 by addition of agqueous NHAOH and the resultant
precipitate s agslivticn eldhe supfedtaf sren (hades 8(5!375@610& iNAYEPYS: ash

S PSR B 60 S STR P T Py S S 1)
(1 H m, reabfiof Aiktubd waStstiored at ATl ovefnidht@nd e2fpcfated. To a solution of the
10 residue in chloroform (5 ml) and was added Preparation 1 (0.122 g, 0.567 mmol) and
EtsN (0.16 ml, 1.13 mmol}. The reaction mixture was refluxed for 21 hr, aliowed to
cool and poured into water (25 mi). The whole was extracied with CHzCl; (3x50 ml),
dried (Na-S0,), filtered and evaporated (1:20 MeOH/CH,CI;) fo give the product
(0.087g, 51%) as a solid. "H NMR (CDCl3) § 7.78 (s, 1H), 7.43 (s, 1H), 7.36 (m, 2H),
15 6.78 (m, 1H), 4.4 (bs, 1H), 4.2 (bs, 1H), 3.82 (bs, 1H), 2.89 (s, 3H), 2.78 (m, b, 2H),
1.8 - 1.5 (m, 4H), 1.45 (s, 9H). MS m/e 453 (M+H)".

Step 4
Subjection of the product of Step 3 to the procedures of Example 3, Steps 2

20 and 3 gave the product. 'H NMR (CDCl3) 6 8.04 (s, 1H), 7.54 (s, 1H), 7.38 (m, 2H),
B.78 (m, 1H), 4.78 (m, 1H), 4.51 (m, 1H), 3.95 (m, 1H), 3.20 (m, 1H), 2.92 (m, 3H),
2.61 (m, 1H), 2.11 (s, 3H), 1.75 {m, 2H), 1.59 (m, 2H). MS m/e 395 (M+H)".

Use of the appropriate reagents and procedures afforded the following compounds:
25

STRUCTURE "H NMR MS (M+H)
CHa (CDCl3) & 7.52 (s, 1H), 7.40 (m,
©_< j’ 3H), 6.80 (m, 1H), 4.22 (m, 1H),
CHB 3.93 (m, 2H), 2.94 (s, 3H), 2.77 431
(m, 5H), 1.82 (m, 4H).




10 To a stirred suspension of NaH (103 nyg,
N2 was added the product of Step 3 (500 ng, 2.6 mol)
and phe
2.6 moi) in THE (20 M) was added Pd?rTé%w
15 during which tinme it attained
washed with sat'd NH4C

(30 m) under

1 hr, the

chl or of or mMte02(436482 m |

reaction m xture was stlrred for
R T. The reaction m xture was dil uted V\,iI34EtOAc,

reaction m xture was coo

16

2.6 mol, 60% di sp
led in an ice bath,

hr,

ersi on) in

THE

. After
2[] JUN 2005
14@302The

20
N O

E (25

solution, dried (Na2804) filtered and concentr at ed Subj ection of the
resi due t Hast—ehromatograph (CH2CH2) or gctT (039 )
489% . ' Hq (CDCI% @&ogmﬁ)y?? 6%{%355;70 1“? 2‘{40}J 7.T§8 - g7r
(6H, m, 7.0g (1 (1 H b P? OjStep 5 F
NO O 20-5 |A *rﬁ T@? u;qgt offSQt g, 1) 21 8mml ) 403
Preparatlé (266 ng, 25 mml()ﬂaﬂdl Etgﬂ\ls(@i-ﬁ) 2160(3’06 mol) inT
m) was ref IFuxed forv\g%% reactmpmmmuﬁa)v\hﬁom Eowed to cool,
di luted wij|th Et OAc, ed vmth sat| @i}\lm t, Sl utlon drled (Na2804),
filtered and concentrated.” Subj ectl glq 523
chromat ography (2: 98 yMe@id/ CH2Cl 2) g, 100%) .
NNRb)ZO ;UEle | Eﬁf;ﬁmg‘iﬁ%so @gi M-lzng4’ %49.25
H b), 7. S, . , 4
b), 2.88 (3HF s), 2.78 (2H &), 1. 63%&' fL”M%H 9157 MS (me) 43
(MrH) ' . Stlep 6 S O NHp4€!  NNN 5 20 é’e’é@ﬂmoth&fZ AdpridBluct of Step |
with HCl by essentially the procedurtSef.5 (Exd@blle 6. Step 4 gave the
pr oduct . ]H NI\/R (CD3CD A00 MHz) S |gAWCKLs A63)s, TH)SB.47(s(. 41 (3H m),
(LH m, H ;m,N% 54 (2H, M) 389 (h2bk) f‘ﬁBDerWH-(ﬁH, s), 10.2.
(2H, m, 2 335 I)v)g AH)S ];;e;@( Raacti gp of the prg
of Step 6 (20 05O th ey gﬁ)(zlg.‘cagop) by 4Ssent|i
t he procedquré& of Exanplng f@l | oned ,3?( woidaﬂ 1 80-1.60 (m,
23 5H), 0.99 (m, 2H) 0.80 (m, 2H).
(CDCl3) 8 7.73 (s, 1H), 7.46 (s,
CHa 1H), 7.38 {m, 2H), 6.80 (m, 1H),
Q_{ :r ~O 4.80 (m, 1H), 4.50 (m, 1H), 4.03
(m, 1H), 3.14 (m, tH), 2.91 (s, 423
3H), 2.82 (m, 1H), 2.58 (m, 1H),
1.95-1.62 {m, 2H), 1.57 (m, 2H),
1.16 (m, 6H).
CH3 (CDCI3) 8 7.49 (s, 1H), 7.45 (s,
g PO (R
.80 (m, ,4.50 (m, , 3.
YT | (m, 1H), 3.18 (m, 1H), 2.1 (s, 409
3H), 2.60 (m, 1H), 2.37 (g, 2H),
1.80-1.50 (m, 4H), 1.16 (t, 3H).

Example 24
CH3



MeOH CH2CI 2) gave the product (7 ng, 36%9. MS mle 392 (M+tH)'. 15 Exanple 21
NNNSON- \ O21 Reaction of 20-6 with acetyl chloride essenti az.ﬂ)dﬁmﬁ%?ﬁ
procedure of Exanple 4 gave the product. M5 mle 377 (MrH) +. 20 Exanple 2
NYNN S O NWO@249¢4822 2 0 JUN 2005 WD 02/ 49648 PCT/U SO 1 / 49G0/ES0+H 8342
Reaction of 20-6 with met hanesul fonyl chloride by the procedure of Exanple
3, Step 3 gave the product. 1H NWR (CDCI?B 400 I\/Hz) 57.52 (1H, s), 7.34 (1
H m, 7.22 (1H m, 7.21 (1H m, 6.97 (51 4.40 (1H, m, 3.92 (2H,
m, 2.91 (3H, s), 2.79 (3H, s), 2.75 (2 r@\l
(MH) ~. 5 Exanple 23 FHCH3 g NN\ *p*@ﬁ FO23 Step 1 F b:
<SJ#NO2 N F 23-1 10 To a sol uti #ono-5-nitrothiazole (0.784 g,
3.75 mol) and 0.5 M 3, 5- dlfluoropIhenIyI2| nc bromde in THE (5.0 m, 12.5
mmol ) was added Pd(PPh3)4 (0.173 g, 0. 15 mol ) under argon. The reactl on
m xture was stirred at R T. for 30 nFn. then muted into water (25 m). The
whol e was extracted with CH2ClI 2 (3x50 ml) dried NaZSQé% filtered, and
evapor at ed. Thé fiaski dhasge@ wittubPedifieeropbemtborqric agicis Q)A&?’ﬁeﬁ@ﬁﬁé 2to give

t?hglpz %du%wo‘ﬁoﬁ?o@%ﬂﬁwm d}!\/g 5 E“81)) t%iﬁérﬁeg(fi(Osml wlé{)[ér (7 mﬁ%n(jr@es%u%
carbonate (8.20 g, 25.2 mmol) was purged with Ny. PdCla{dppf).- CHy_Cig (0.94 g, 1.15

5 mmol) was added and the reaction mixture was refluxed for 2.5 hr. The reaction

83 (4H, M. MB nfe 413

mixture was allowed to cool then poured into water (100 ml}. The whole was

extracted with EtOAc (3x150 ml}, dried (Na,SO,), filtered and concenirated.

Subjectio'n of the residus to flash chromatography (gradient 1:5tc 1:1

acetone/hexane) gave the product (2.30 g, 48%). "H NMR (CDClis) & 8.29 (s, 2H), 6.84
10 (m, 2H), 6.62 (m, 1H), 4.18 (s, 2H). MS m/e 208 (M+H)".

Step 2

F 24-2
To a solution of the product of Step 1 (C.500 g, 2.42 mmol) in anhydrous
15 pyridine {6 ml) was added phenyl chloroformate (0.33 ml, 2.62 mmol) dropwise. The
reaction mixture was stirred for 16 hr, then evaporated. The residue was subjected to
PTLC (1:30 CH3aOH/CH,Cl,) to give the product (C.30 g, 38%). 'THNMR (CDCl;) & 8.84
(m, 3H), 7.42:(m, 2H), 7.26 (m, 3H), 7.06 (m, 2H), 6.89 (m, 1H). MS m/e 328

(M+HY".
20
Step 3
‘ H &H3
TR
F 24-3

To a solution of the product of Step 2 (0.145 g, 0.44 mmol) in chloroform (5 mi)
was added Preparation 1 (0.095 g, 0.44 mmo!) and EtsN (0.19 ml, 1.33 mmol). The



Step 2 F SJNH2 N F 23-2 20 To a solution of the product of Step 1 (0.300
g, 1.24 mol) in MeOH (20 mM) was added nickel chloride hexahydratpgggmfz@?
g, 2.48 mml) and sodi um borohydride (0.187 g, 4.95 nmol) at 0 C. The
reaction WHas stirred at RT. for 10 min. and quencHEF/ WXIHINEt er
(10 mM). The mxture was filtered via celite. The celite was 25 washed with
CH2CI 2 (100 m ). The filtrate was extract with CH2CI 2 (3x50 ml), and the
conbi ned organic layers were dried.(Na2S g,' filtered, and evaporated. .The 2
0 JUN 2005 WD 02/ 49648 PCT/ US01/ 49302 -83- residue was subj ected to PTLC
(1: 2 Et CACERSHemBYXiHER Wasdellged fdd bt glewegoocoo! aahpourgdipiR waise( 8y md).

7.30 (m 2

(i 5 Hewhahds geBreudf qBacia) ot 8R 4000 dorobliic Bléretbdre |
of Step 2 :ﬁﬁbcﬁ@%&o@ ﬁ?e‘/remmid)ewapoa@ﬂewdrmres:@.yé M@smmé’ct@drrbpﬂm(aeded
phenyl chloroformate (0.071 m, 0.566 nmol) slo A The reaction m xture

was Sti rre@Ha@HF@Fﬁzcb)/tq@Wgﬁheé}ﬁ@dléﬁiéﬁ(ﬂoét@d‘loo%)a}‘bblMﬁl(Gﬁ)Qﬁ)&&@"t(é 2H),

s ?”Ssnh“TEB':s%rt?f {7 O 230 R e Pl e e 2 21 Gt o

21 hr, allpweqnd &,CW” @D nfu"@ mnizpl)wans és(gﬁ)rms midg4ghpl-ennas

extract ed with 2 (3x50 dried filtered and evaporat ed
(1: 20 MeCHI CH2Cl 2) to give the product (0 087g, 51 %9 as a solid. "H NWR
(CDCl3) S t.78(s, 1H, 7.43 (s, 1 H, 7.36 (m 2H), is 6.78 (m 1 H), 4.4
(bs, 1H), bs, 1 H, 3.82 (bs, 1 H, 2.89 (s, 3H, 2.78 (m b, 2H), 1.8

1.5 (m 4H), Quiﬁ}écﬁ@n ofifle piMBuEH 6 3P X MrfictprodiegiRrds SURKEGbIOTD OftdpRes
product of Step 3°to the procedures of Exanple 3, Steps 2 20 and 3 gave the

pr oductt 1#nd\WBayeic: prodid, b4 NMR (GRCla)78 8171(@ 2Hy) 7.62 33 b( i), 2Hp2 (6. .248),
(m 15, &ei8{ TyLa P (ot 0, W03 ey 388 M), D1s 3a 200D .0 (Hand- 92

(m 3H),
2.60 (m, 1H), 2.08 (s, 3H), 1.82 (m, 2H), 1.60 (m, 2H). MS m/e 390 (M+H)".

Use of the appropriate reagents and procedures afforded the following

15 compounds.

STRUCTURE "H NMR MS (M+H)"
Ho (CDCl3) 6 8.74 (s, 2H), 7.42 (s,
/”n’”‘wr”\o b, 1H), 7.04 (m, 2H), 6.83 (m,
F N0 Nos:M ) 1H), 4.43 (m, TH), 3.95 (m, 2H), 426
O © 1297 (s, 3H), 2.80 (m, 5H), 1.88
F (m, 4H).
24A
e (CDCl3) & 8.73 (s, b, 2H), 7.59
™ @ (s, b, 1H), 7.03 (m, 2H), 6.83 (m,
FQ/L‘N ° Ny ~cnd 1H), 4.79 (m, 1H), 4.47 (m, 1H),
0 3.94 (m, 1H), 3.09 (m, 1H), 2.92 404
F (s, 3H), 2.59 (m, 1H), 2.35 (m,
2H), 1.82 (m, 2H), 1.61 (m, 2H),
248 1.15 (m, 3H).
Example 25

20
Step 1



2.61 (m 1H, 2.11 (s, 3H, 1.75 (m 2H), 1.59 (m 2H). M5 me 395 (M+H)".
Use of the appropriate reagents and procedures afforded the foll ow ng
conpounds: 25 STRUCTURE 1H NVR M5 MrH F H 9H3 (CDCI3) 5 7.52 (s, 2% m(NZU{]S
7.40 (m S/INYNO 3H), 6.80 (m 1H), 4.22 (m 1H), ~HN O N.S cH3 3.93 (m
2H), 2.94 POOUZBERIS 2 77 431 L F 23A 0-0 (m 5H), 1.82 (m ZMI/UPLEIUN 2005
WO 02/ 49648 PCT/ US01/ 49302 -84- cH3 (CDCI3) 3 7.51 (s, 1 H, 7.41 (m F s H
N" 3H, 6.80 (m 1H), 4.80 (m 1H, NJ OS?I_CH, 4.50 (m 1H), 3.95 (m 1H)),
3.15 423 Fo (m 1H), 2.91 (s, 3H), 2.60°(m 23B 1H), 2.32 (m 2H),
1.80-1.50 (m 6H,0.98 (t, 3H. cH3 (CDCIB)N(‘_%?.SZ (s, 1 H, 7.46.(e - NN 1
H, 7.40 (m 2H), 6.79 (m 1 H), sY 0 & 1 H, 450 (m 1H, 4. 15.
449 (m 1 H, 3.15(m 1 H, 2.89 g 3C %3 2.70 (m 1 H, 2.60 (m 1
H, 1.9-1.5 (m 12H). cH (CDClI3) S*7.62 (s, z , 7.47 (s, HF NN3 1 H,
7.40 (m 2H), 6.80 (m 1 H, N/ O N4.78 (m 1H), 4.50 (m 1H), 4.32 421 F
1H, 33.20(m 1 H, 2.91 (s, 23D3H),_2.62 (m 1H, 1.80-1.60 (m 5H, 0.99
E m glljl) 0. 208gmA &H){tl_t.il)re(cﬁ%" "-a)crl;brip%rgjagﬁme %7.8)9)48]’15452-1(3&@ %ESHES@%{B@EDPM;@I—B
m , 6. m . "x". ¢ : m : m 4.0 c'' c
(m 1H), eh.emeé @t 130)°C i Yainjess sied bgmp f@f@@ hp. é%e( the reaption rejstyrmhathy) |
23E 1. 95- 1. Ofed B R it WaedoddBntrdtld, artt the ABlduéhas subjected to Soxhlet

extraction {EtOAc). The residue obtained from the EtOAc extract was recrystallized
from EtOAc to give the product (3.81 g).

Step 2

10 25-2

A suspension of the product of Step 1 (200 mg, 1.54 mmol), 3-
fluorophenylboronic acid (260 mg, 1.86 mmol), and 2M K,COs3 (1.6 ml, 3.2 mmol) in
EtOH (3 mi) and toluene (10 ml) was purged with N,. Pd{PPhs)s (30 mg, 0.08 mmol)

15 was added, and the mixture was heated at 110 °C for 24 hr. The cooled reaction
mixture was concentrated and partitioned between water and EtOAc. The organic
fayer was washed with water, dried (Na>SO,), filtered and evaporated. Subjection of
the residue to PTLC (7:93 MeOH/CH,Cl3) gave the product (168 mg, 58%).

20 Step 3

Reaction of the product of Step 2 by essentially the procedure of Example 20,
Step 4 gave the product. 'H NMR (CDCl3, 400 MHz) § 8.75 (1H, b), 8.43 (1H, m), 7.95
25 (1H, m), 7.82 - 7.78 (2H, m), 7.52 — 7.18 (7H, m). MS m/e 310 (M+H)".

Step 4



FHOH3 (CDCI3) 3 7.49 (s, 1 H), 7.45 (s, ~NN1H, 7.40 (m 2H), 6.79 (m

1H), 0-41INJ NCH 4.80 (m 1H), 4.50 (m 1H), 3.95 409 F I>* 3 (m 20HUN 2005

3.18 (m 1 ,.2.91 (s, 23F 0 3H), 2.60 (m 1H), 2.37 (q, 2H), 1.80-1.50 m

4H , 1.16 “,tg?,?lr“%m Exanple 24 H CH3 F NNNONNCH3 IrO F 24 BCEUSpU49362 D JUN

ZO0B WO 02/49648 PCT/1SO /49302 -85- NNH2 F N F 24-1 A flask charged with

3, 5-di fl uorophenyl boronic acid (4.40 g, 27&.mol), 2-

am no-5-bronopyrimdine (4.00 g, 23 mol), toluene (40 M), water (7 m) and

cesium carbonate (8.20 g, 25.2 nmol) S ﬁ)urged wi th N2.

PdC12(dppf)2' CH2CI 2 (0.94 g, 1.15 5 n )T&was added and the reaction m xture
m

was refluxed for 2.5 hr. The reactifpnl m tﬁ@as al lowed to cool then
poured into water (100 nmi). The-wha aMad e with Et OAc (3x150 m),
dried (Na2SO4), filtered and c@ngentrated. Subj@ctio%égf the residue to
flash chromat ography (gradient I:5 to 1:1 acetone/ hex ‘? gave the product
(2.30 g, 48%9. '"HNWR (CDCI3) 8 8.29 (s, 2H), 6.84 io (m 2H), 6.62 (m
1H), 4.18 (s, 2H. M5 me 208 (MtH)'. Step 2 H NYNTr O NOF 24-2 To a
sol ution of theRwagtiosbf te Stozlucl of Gi&00 with Prd@amatioh )1 hyneasdnytthligube 15
pyridine (6 m) was added phenyl chloroformate (0,33 n, 2.62 nmol _

dr opwi se. Precedueaef Exampisetr ét%é QsEtViertF'édDTP@HéH@‘* MR (¢dAClv 488 r’\%\’flélﬁ 8fhe

resi dueg wag, Subj @Ciefhit Qny 7.80 (1H, m), 7.73 (2H, m), 7.4 (1H, m), 7.12 (1H, m), 4.41
(1H, m), 4.21 (2H, m), 2.99 (3H, s), 2.80 (2H, m), 1.79 — 1.60 (4H, m), 1.43 (9H, s).
MS m/e 430 (M+H)".

Step 5

10 Subjection of the product of Step 4 by the procedure of Example 20, Steps 6
and 7 gave the product. *H NMR (CDCl3, 400 MHz) 5 8.40 (1H, m), 8.20 (1H, b), 7.82
(1H, m), 7.50 (2H, m), 7.42 (1H, m), 7.15 (1H, m), 4.54 (1H, m), 4.44 (1H, m), 4.09
(2H, m), 2.98 (3H, s), 2.90 (2H, m), 2.79 (3H, s), 1.75— 1.64 (4H, m). MS m/e 387
(M+H)".

15

Use of the appropriate procedures afforded the following compounds:

Example 26
H

F | TN N\gN\O@ !
N Y
O 26
"H NMR (CDCls, 400 MHz) 5 8.6 (1H, b), 8.34 (1H, m), 7.80 (1H, m), 7.73 (2H, m),
20 7.44 (1H, m), 7.13 (1H, m), 4.76 (1H, m), 4.50 (1H, m), 3.89 (1H, m), 3.15 (1H, m),
2.99 (3H, s), 2.25 (1H, m), 2.08 (3H, s), 1.79 (2H, m), 1.63 (2H, m). MS m/e 372
(M+H)".

o)
25 27



PTLC (1:30 CH3OH/ CH2Cl 2) to give the product (0.30 g, 38%.1HNVR (CDCl 3) 8
8.84 (m 3H), 7.42 (m 2H), 7.26 (m 3H), 7.06 (m 2H), 6.89 (m 1 Pi)o erE?ﬂﬂS
me 328 (MtH)'. 20 Step 3 HCH3 F\ \ NNO NO~ O F 24-3 To a solut

of the prodfil2d?e+&tep 2 (0.145 g, 0.44 mmol) in chl or of or m RGI/EEY/49%as
added Preparation 1 (0.095 g, 0.44 mol) and Et3N (0.19 ml, 1.33 nmol). The
2 0 JUN 2005 WO 02/49648 PCT/US(O1149302 _-di6- reaction m xture was refluxed
for 3 hr, allowed to cool and poured into water (15 m). The whole was

extract ed t 3 ic.l r [e J
(Nezoow) . HINURLE AL 2005800 L8R AREaE AR YTy B Z s TS LT o
CH3OH CHZC'TZ)T b %X% hhqmr %ug@T((QHZQ@ 3, ozlpﬁ%s 2%:4\@?4 (rﬁip@l.zﬁz) @,854),73;.&(@
2H), s 7.70 (s, , (m 1 , 4.21
(n-r, 2H), 21902 {45, rr&HMS nﬂeﬂ®8((M+}-2)H) 1. 74 (m 2H) 1 63 (m 2H), 1.45 (s,
9H). M5 me 448 (MtH)'. Step 4 Subjection of the product of Step 3 to the
procedures of Exanple 10, Steps 3 10 and 4 gave the product. '"H NVR (CDCl 3)
58.71 (s, 2H, 7.62 (s, b, 1 H, 7.02 (m 2H), 6.84 (m 1 H, 478 (m 1
H, 4.43 (m 1 H, 3.90(m 1H, 3.18 (m 1 H, 2.92 (s, 3H, 2.60 (m
1H), 2.09 (s, 3H, 1.82 (m 2H), 1.60 (m 2H. Ms me 390 (MtH). Use of the
appropriate reagents and procedures afforded the followng is conpounds.
STRUCTURE 1H NVR M5 MtH. H I (CDCI3) 6 8.74 (s, 2H), 7.42 (s, ~x N " b,
1H, 7.04 (m 2H), 6.83 (m FI1 NOKN cH31H, 443 (m 1 H, 3.95 (m
2H), 426 2.97 (s, 3H, 2.80 (m 5H), 1.88 F (m 4H). 24A HO9H3 (CDCI3) 5
8.73 (s, b, 2H), 7.59 NYN-N (s, b, 1H), 7.03 (m 2H), 6.83 (m



FI%NOKNoOocCH1H, 479 (m 1H, 447 (m 1 H, 3.949 (m 1 H), 3.09
(m 1-H), 2.92 404 F (s, 3H, 2.59 (m 1 H), 2.35 (m 2H), 1.82 (gUJ:ﬂlﬂDZS
.61 (m 2H), 24B 1.15 m 3H). Exanple 25 HI1 N F I NN O NxN, 207 1"~ 8025
Step | 2 0 JUN 2005 WO 02/49648 PCT/USO /49302 -87- 1 NH2 N CI N' 25-1 A
m xture of 3, 6-dichloropyridazine (7. %Cﬂ) and NH3 (9 g) in EtOH (100 m) was
heated at 130 C in stainless steel bo for 16 hr. After the reaction

m xture had 5 cooled to RT., it was concentrated, and the residue was

subj ected to Soxhlet extraction (EtOAc). The resi due obtained fromthe

Et OAc extract was recrystallized fromEtQAc to give the product (3.81 g).
Step 2 ' NH2 FN JO-Z 10 25-2 A suspension of the product of Step 1 (200
my, 1.54 molClaings: f | uor ophenyl boronic acid (260 ng, 1.86 nmmol), and 2M
K2CO3 (1.6 m, 3 2 mml) in EtO—I (3 M) and toluene (10 M) was purged with
N2. Pd(PPh3)4 E g 5 was added, and the m xture was heated at
110 C for 124 hrAquﬁEUBB@P fofrgy m xture was concentrated and
partitioned between water and Et OAC. The organic |ayer was washed with
water, dried (Na2SO4), filtered and evaporated. Subjection of the residuer
to PTLC (7:93 MeOH CH2Cl 2) gave the prodq:qﬂt (ﬁ58 ng, 58% . 20 Step 3 H

zfﬁ/"‘\r“‘ﬂa

or a pharmaceutically acceptable salt of said compound, or where applicable,
a geometric or optical isomer or racemic mixture thereof,

wherein

=A-B = is =C(R*)-N= and -X=Y- is -N=C(R%),
or =A-B = Is -N-C(R%)-, and -X=Y- is -C(R4)=N-

AN
Zis HBO ?1 or HBQJI

H1 is H or -(Cy-Cqlalkyl;
Zis H, -(C-Co)alkyl, ~(Cs-Cr)cycloalkyl or (C1-Ce)aEkyl(Ca-C7)cycloalkyl

T‘)\N—w \ri>-(criz)o s~ NROR™)
'S H15




Z NxO FINNO1 1 25-3 Reaction of the product of Step 2 by essentially
t he procedure of Exanple 20, Step 4 gave the product. 1H NVR (CDQ B.JUMeM@,
MHz) 8 8.75 (1 H, b), 843 (1 H m, 7.9525 (1 H m, 7.82 - 7.78 (2H, m,
7.52 - 7.18 (7H, m. MS me 310 (MtH)'. Step 4 2 0 JUN 2005 WD 02/49648
PCT/USQO /49302 -88- HI ~ NX NF ~ ~ INNO NO O 25-4 Reaction of the

product of Step 3 with Preparation 1 by essentially the procedurée of
Exanpl e 20, Step 5 gave the product. 1H NMR (CDCI 3, 400 MHz) S 8.6 5 (1 H,

4.09 (2H m, 2.98,(3AM ), 2.90 (2Hss m279(3HFl33 1.75- 1.64 (4H, m.
MS me 387 (M+HH). F‘15 Use of the appropriate procedures afforded t he

foll owi ng conpounds: Exanple 26 HI NYN F NNONO 26 'H NWR (CDCl 3, 400
M—lz)886(1H b), 834(1H n') 7.80 (1 H m, 7.73 (2H, m), 20 7.44
(1H, m, 7.13 1H13 iﬁ , 4.50 (1H, m, 3.89 (1H, m, 3.15 (1H,
m, 2.99Q(i8H, -GR, EI’ZNRE 09 (3H, s), 1.79 (2H, m, 1.63 (2H m.

b), 8.36 (1 H M, 0(1LH m, M, 7.4 \ ), 7.12 (1 H,
m, 4.41 (1 H, 1 (2H m, H s), 2 i, 1.79 - 1.60
(4H, m, 1.43 4 Step 5io0 lon _Qf the
product of Step 4|by th&=mbcedure df @ 20T st eps 6 gave the
product. 1H NMR ( 400 MHz) S H m, 8.2 , 7182 (1 H,
m, 7.50 (2H, M), (1H ), ’j 4.54 (1 4 44(1H

M5 nie 37]2 1 or 2:
kis 0O,1or2
lis 0,1or2;

mis 0,1o0r2

R*, R%, R® and R’ may be the same or different, and are independently
selected from the group consisting of H, -OH, halogen, polyhaloallyl,
~(C+-Ce)alkyl, -(Ca-Cr)cycloalkyl, -(C1-Cg)atkyl(Cs-Cr)eycloatkyl, -CN,
NRR", NR™®R', -O(C1-Cs)alky), -O(C3-Cr)cycloalkyl, -O(Cy-
Ce)alkyl(Cs-C7) cycloalkyl, -S(Cs-Ce)alkyl, -S(Cy-C7)cycloalkyl and
-3(C+-Cq)alkyl(Cs-Cr)cycloalkyl;

R%is 1 to 3 substituents, which may be the same or different, and are
independently selectsd from the group consisting of H, halogen, -OH,
polyhaloalkyl, polyhaloalkoxy, -CN, -NO,, -(C+-Cg)alkyl, -(Cs-
Cr)cycloalkyt,-(C1-Ce)alkyl(Cs-Cr)eycloalkyl, NR™R', NR™®R', -O(C:-
Ce)alkyl, -O(Cs-Cr)cycloalkyl, -O(C1-Ca)alkyl(ca-c7)cycloalkyl and

-CONR™R™;

R%is -S0O(C1-Ceakkyl, ~SOx{(Cs-Cr)cycloalky!, -SO,(C1-Ca)alkyl{Ca-
Cr)eyeloalkyl, -SO,(C+-Cs)polyhaloalkyl, -SOz[hydroxy(C»-Cg)alkyl],
-S0,[amino(Cz-Cs)alkyl], -SO[alkoxy(Cz-Cs)alkyl],
-SO;[alkylamino(C,-Ce)alkyl],-SOz[dialkylamino{C.-Ce)alkyl],
-SOx(aryi), -SOz(heteroaryl), -SOz[aryl(C1-Cs) alkyl], -SONR™®R™,
-CO(C1-Co)alkyl, -CO{Ca-C;)cycloalkyl, -CO(C+-Ca)alkyl(Ca-
Creycloalkyl, CO(C1-Cg)polyhaloalkyl, -C(O)aryl, -C(O)heteroanyt,



(MtH) . Exanmple 27 HI MNNF -"N-NONs 251 " O027 2 0 JUN 2005 WO
02/ 49648 PCT/ US01/ 49302 -89- 'H NMR (CDCl 3, 400 MHz) S 8.47 (1H, 5 &1?@
(IH, m, 7.77 (2H, m, 7.47 (1H, m, 7.17 (1H m, 4.47 (1H m, 3.9 p?
m, 3.02 (3H, s), 2.83 (2H, mM, 2.82 (3H, s), 1.93 - 1.50 (4H, M. MS mMe
408 (MrH)+. 2 0 JUN 2005 -90 d ai ns: 2[,1 A conpound of Fornmula |I: Rl R2
~R~-NUN.R3 ZIX0-Y I1AIl or- a pharmaceu% caIIy acceptable salt of said

conmpound, or where a?pl“lncabl e, geomat ric or O&SI cal or racemc

mAi<}3ure|tsherl\l_e(c):E%(g¥¢n§ ~C(@)l\m 3R] apﬂalgai)e-rm&wbn H;XG?JNE C(RG)IS HO{)r
_(Gi - C5)al kyl : NGN}qﬁkyltl‘tlﬁL QTSQPW‘?‘ *f‘cs @5@95‘5‘8& @&@EYC""“‘%'
SRV R “@e@ﬁ%@k@?‘ld‘%@"“"“@ o Gliellisiiafts (CrORlMyndeRant Fr 1) 83

or -COOR'
Wis M oralkyl;

R is H, -{(Cs-Ce)alkyl, -(Ca-Cricycloalkyl, -(C4-Ce)alkyl(Ca-Cr)cycloalkyl, aryl,
heteroaryl, -SOz(C+-Cg)alkyl, -S0(C4-Cr)cycloalkyl,
-50,(C1-Cg)alkyi(C3-Cr)cycloalkyl, -SO2(C;-Ce)polyhaloalky!,
-SOs(aryl), -SOz(heteroaryl), -CO(C4-Cgalkyl, -CO(Ca-Cr)cycloalkyl,
-CO(C+-Ce)alkyl(Cs-Cr)cycloalkyl, -G{O)aryl, -C{(O)heteroaryl,
-CONH”H”or -COOR™%,

R"is (C-Ce)alkyl, (03-07)cycloalkyl (01 -Cs)alkyl(Cs-Cr)eycloalkyl,
-(C1-Ce)alkylaryl, -(C1-Ce)alkylheteroaryl, aryl or heteroaryl;

R'> and R'* may be the same or different and are independently H, -(C;-
Cs)alkyl, -(Ca-Cr)cycloalkyl, -(Ci-C)alkyl(Ca-Cr)cycloalkyl, -(Ci-
Cs)alkylaryl, aryl or heteroaryl; and,

R is one or two substituents, which may be the same or different, and are
indspendently H, -(Cs-Cs)alkyl, -{Cs-Cr)cycloalkyl, ~(C1-Cglalkyl(Cs-
Cr)eycloalkyl, aryl, heteroaryl, -CN, -CONR™R", -COOR', -OH,
-0(C1-Cglalkyl, -O{Cs-Cr)cycloalkyl, -O(C4-Cs)alkyl(Ca-Cr)cycloalkyl,
NR™R", -NR™R", or a -(Cs-Cs)alkyl group substituted by an aryl,
heteroaryl, hydroxy, alkoxy, -NR™R'", -NR'™R'%, -CONR"R", or ’
-COOR" group, provided that a chemically stable compound results
from substitution by R™. |

2. A compound as defined in Claim 1 wherein the heterocyclic group
attached to Z is



| Qs-s" I ~1 O0or ORLI3 INMis m R1I5 mR15 RQis -0OR19, or -NRL3R14; |

islor 2, kis 0O, 1or 2, 1is 0, 2o0or 2; mis O, 1 or 2; R4, A d
R7 may be the same or different, and are independently selected @f%#ﬁﬁ{ﬁg]

group consisting of H -OCH, hal ogen, polyhaloal kyl, -(Ct-C6)alkyl,
~-(C3-C7)cycloal kyl, -(C,-C6)al kyl (C3-Gh cycloal kyl, -CN, NR1IOR11l, NR13R14,
-Q(01-C6)al kyl, -Q(C3-C7)oycloal kyl, -QO(Cr7- Co6)al kyl (C3-C7) cycl oal kyl,

-S(C1-C6) al kyl, -S(C3-C7)cycl oal kyl and_ -S(CrC6)al kyl (C3-C7) cycl oal kyl ; R8
is 1 to 3 substituents, which may be tR® same or different, and are
i ndependently selected fromthe group ¢onsisting of H, hal ogen, -CH,

pol yhal oal kyl , pol yhal oal koxy, -CN, N -%Ct-C6) al kyl, -(C3-

C7) cycl oal kyl ;- (Ci -C6) al kyl (03-C7) cy@l oal'kyl, NRLOR11l, NR13R14, Q(Cl_
C6) ai kyl, -Q(C3-C7)cycl oal kyl, - - kyl (C3- C7) cycl oal kyl and

- CONR13R14; R9 is -S02(C1-Co)al kyl % -S02(C3-C7)cycl oal kyl ,

- SO2( G - Cs) ai kyi (C3- C7)cycl oal kyl , ~- SBS( Ct - C6) pol yhal oal kyl ,
- S2[ hydroxy(C2-C6) al kyl], -SO2[ am no(C2-Cp) gl kyl],

- SQ2[ al koxy( C2-
- SO2[ al ky! awd maé

| I Q
Kyl Blisli-RkRy ani Ya'kbky] 13 )=NS02(aryl),
-502( heteroaryl), - aryl mC6) al kyl )"’ - MR13R14, - fL- Co) al kyl
- CQ( C3- C7) cycl oal kyl - CO( CL-'Ce) al kyl (C3- C7)cycl oal kyl .
CO( g - C6) pol yhal oal kyl, -C(Oaryl, -C(Oheteroaryl, 2 0 JUN 2005 -92
- CONR13R14, -C(S)NR13R14, aryl, heteroaryl, -(CH2) CONRL3R14,
-C(=NCN) al kyl t hi o, -C(=NCN) NR13R14, -(C, -C5)al kyl, -(C3-C7)cycl oal kyl,
-(Cl-Ce)al kyl (C3-C7)cycl oal kyl, -(C,_-C6)al kylaryl, -(Cl-Ce)al kyl heteroaryl
or - COOR123. R10Aicormpalindas defined in Claim 2 wherein

R is hydrogen,

R? is hydrogen or (C1-Cs)alkyl,

R® and R® are hydrogen or halogen,

R%is 1 to 3 substituents, which may be the same or different, and are
independently selected from the group consisting of H, halogen, -O(C+-Cg)alkyl,
-OH, polyhaloalkyl and polyhaloalkoxy,

R? is -804(C1-Ca)alkyl, -S05(Ca-Cr)eycloalkyl, -S02(C1-Ce)alky!(Ca-
C-)cycloalkyt, -SOqaryl, -SOzheteroaryl, -SO.NR™R™, -CO(C1-Ca)alkyl, -CO(C3-
Cr)cycloalkyl, -CO{C+-Cg)alkyl(Ca-Cr)cycloalkyl, -C(O)aryl, -C(O)hsteroaryl, aryl,
heteroaryl,

R is H or «(C-Ce)alkyl,

R'"" is -80,(Cy-Cs)alkyl, Q is ~OR™ or -NR™R™:

R™ and R'* may be the same or different, and are independently H or -(C+-
Co)alkyl; -

the sum of j and k is 2 or 3; and,

the sum of 1 and m is 2 or 3.

4. A compound as defined in Claim 3 wherein

- R
RPis Ve .

}



R11 is H -(Cil-C6)al kyl, -(C3-C7)cycloal kyl, -(Cl-C6)al kyl (Cs-C7)cycl oal kyl,

aryl,- heteroaryl, -S02(Cl-Cg)alkyl, -S02(C3-C7)cycloalkyl, 20 JUN 2005
S02(C, - Ce) al kyl (C3-C7)cycl oal kyl, -S02(C, -C6)pol yhal oal kyl, -S2(aryl),
-502(heteroaryl), -CQ Cl-C6)al kyl, CO( C3- C7) cycl oal kyl ,

-GG, - Ce) al kyl (C3-C7) cycl oal kyl, ryI -C(O heteroaryl, - CO\IR13R14 or

' -000812; RI2 is (Cl Co6) al kyl , (C3 C?) cIoaIk |,

LB S0 A5l Rk A S, SRS o
! ndepgggjg %ﬁ@ E‘g@ﬁ ng%ﬁwl %@nga)ﬁ'@b@r ?()Ey?ilﬁﬂkyl C O)t (yloaryl :and,

R15 Lg( t@bam@umhetmeam,,aM| ch may be the same or different, and are
[ ndepen ntly H, (C Co) al -(Cs-C7)cycl oal kyl, -(C, -0C6)al kyl (CB-

C7) cycl oalhgsumefyanddeisce? Sél)é'yl -CN, -CONR13R14, -COOR13, -OH,

- C -06)al kyl, -Q(C3-C7)cycl oaI kyl, -OC, -Ce)al kyl (C3-C7) cycl oal kyl,

- NR1OR', _NRL3R 4, or a -(C -Ce)al kyl group substituted by an aryl,

het eroaryl, hydroxy, al koxy, -NRLIOR', NR13R14, -CO\WB R 4. or -COO?13
group, provided that a chemcally stable conpound results from substitution
by R15.. 2. A conpound as defined in Caim1l wherein the heterocyclic group

and o i's Sro IEcRPOlighd getiida T oalh Kot tombidl  Z Sy GG ma

wherein R is hydrogen, R2 is hydrogen or (G -C6)alkyl, R5 and R6 are

hydr ogen or hal ogen,
N
1Y
LT
\QIN O Hg
E _

or a pharmaceutically acceptable salt of said compound, or where
applicable, a geometric or optical isomer or racemic mixture thereof,

wherein R° is as shown in the table below!

HE’
CH
: R
" \[cl)/\cn-l3

o .CH
o \“/\/3




R8 is 1 to 3 substituents,

whi ch may be the sane or different,

and are

i ndependently selected fromthe group consisting of H, hal ogen,

CHl
or racemc mxture t er%of
R ~)r CH3 O ~ OCH3
CH,
0

-Q(C1-C6)al kyl, -0OH, polyhal oal kyl and pol yhal oal koxy, R9 is

- S02( C1- C6) al kyl, -S2(C3-C7)cycl oal kyl, -SOQ2(C1-C8)al kyl (C3- C7) cycH ?
-SQaryl, -SQ2heteroaryl, -S02NR13R14, -CQ(Cl-C8)al kyl, -CO C3-

-Cr) cycl oal kyl, - CQ(Cl- C6) al kyl (C3- C7) cg=l oal kyl , -C(O)aryl , -C(O heteroaryl,
aryl, heteroaryl, R10 is Hor -(Cl-C6)alkyl, R' is -SQ2(Cl-C6)alKyl, Qis

- OR3—o—NRERH4—RI3—anraRi4—ray—be-the—sare-or different, and are

i ndejpendently H or -(Cl- C6)al kyl ; ﬁe sumof j| and k is 2 or 3; and, the
sumjof | and is 2o0r 3. 4 Acorrpo as defiined in Caim3 wherein R3 Is
k k 2 0 JUN 2005 -94 R9 is -SQ2(Cl; al kyl , -{SQ2( C3- C7) cycl oal kyl

- SPar yl 06- scphet eroaryl , - yl, - cqlc3- C7) cycl oal kyl ,

- CQ(|C1- C6) al ky] (C3-C7) cycI oal kyl , C(O)ar yI -iIC(O heteroaryl, aryl, or

het eroaryl, and the sumof |j and Q is 2 or 3 The conpound as defined in
Claiml of thelformula HCH3 NYN-N N ONRs}| F or a pharmaceutically
acceptanlre sarf of sard conpound, Olomwhere appl i cable, a geometric or
optifgal isoner wherlein RO is as shown in the

t ablle bebDw

_ A
I
CH
o3
o Y\
o]
o e
I
CH,
o Y
O CH,
\n/\l<CH3
ol o] CHSHS
o RV
4
0K




OB 0 2 0 JUN 2005

-5 R OCYO OCH3S ODCH3 OCEO
YO O OH/CH3 0 TCH3 CH3 Ol
-96 P S:N, O YN~/ CH3 ONCH3 O 00 O H3C

-06-
RT
37X
oL o
0
0
CHg
0
00
0.
H;C
QP
CHs
0
N
—
. Ne
2
O
-8S0:CH,
oW

6.  The compound as defined in Claim 1 of the formula

~0'CH3 OF O OG

Clo CHs QJ 0O CH3 OKCH3 3 0 2 0 JUN 2005

20 JUN 2005



OPCH3 ON OQO -SOzCH3 OW6. The conpound as defined in Caim1l of the
formula 2 0 JUN 2005 -97 HO9H3 NNYN'F\ \ N O/ R F or a pharmaceptygaig v
acceptabl e salt of said conmpound, or where applicable, a geonetric or
optical isomer or racem c mxture thereof, wherein RO is as shown in the
table below R -SQ2CH3 OS5 CH3 OT 0g7zCH3 ou 0 CHs Ov O3 0 7. The
conpound as defined in Cdaiml of the Tormula H CH3 NYNY N Z NJ O oN Rs 20
JUN 1005 -98 or a pharnaceutically acceptabl alt of said conpound, or
where applicable, a geonetric or opticalyi soﬁé’fﬁ or racem c m xture thereof,

NN
Nf\”/ T 3
[ N\RQ

F ~.N O

F

or a pharmaceutically acceptable sali of said compound, or where applicable,

a geometric or optical isomer or racemic mixiure thereof,
wherein R? is as shown in the table below:

RB
-SO,CH;
0S
YCHS
oT 0
Y\CHS
ou )
CHa
ov
CHg

7. The compound as defined in Claim 1 of the formula
Hy

- C
H [
N N N
g N



wherein Z and RO are as shown in the table below Z R -SQ2Cfr13 ox F OY

CH3 F\ ~CH3 OZ O FCH3 OM CHa FOo0s8 F2 0 JUN2005 -99 z F 'yCH3

oCCO FFCH3 OOD0O FFCH3 CEECH3 FF OFF O FFyo OGEFE y

" YCHB 9 P o
- -08-

or a pharmaceutically acceptable salt of said compound, or where
applicable, a geometric or optical isomer or racemic mixture thereof,

wherein Z and R? are as shown in the table below:

Z R°
-S0,CHjs
0X
F
YCHS
o« | O 0
L
: Y\CHa
0Z ©/ 0
F
: CH,
OAA
CH,
F : 0
oBB Q/ \nA
L 0




/2 DJUN 2005 -100 W ~CH3 011 0C CH3 QJCH3 G 0 OKKO 4d ,S- CH
oLl / 00CF3 Owl" P'~S 00 CF3 ONNONWO CF3 \ ~CH3 000 0 CF3 2
0 JUN 2005 -101 CH3 OPPI / CH3 CF3 0 OOQ/ 0O CF3 UN ORR 20 JUN 2005

-9o-
Z ' R°

F CHy
oCC Q/ \g/

F

E

CH4

oDD @ \JJ(\

F

F CHj
OEE

, CH,
O

F

F
OFF ) WA

0

F

F .
0GG w

0
F
YCHS

CHH ' o

Cl




CF3 0 F-SO2CH3 1\ F-S@2CH3 1A (I CN-S2CH3 1B I / CH3 -SO2~+ CH3
1C ~+/ H3C.O2 0 JUN 2005 -102 - R -SORCH3 1D CF3 -SCH3 1E | @0 JON 2005
Use of a conpound of Claim1 for preparation of a nedicanent for treating
eating disorders, obesity and disorders related to obesity. 10. The use of
.Claim9 wherein said eating disorder ﬁghyperphagia 11. Use of a conpound
of Claim1l for preparation of a nedlca nt for treating disorders

associated \MThDhF\QIf\I 12 The-use of Cl aim-11 dedl sorders
assogci ated w tlh obeS|tyzére type Il diabetes, in lin resistance,
hy pgTT T pidem & on. 137 A pharm é conposi t}i on whi ch
comprises a tH ef fecti ve anount of ac Hb03|t|or conprising a
firgt cobpound npound being a congyund of claimjl, or a
pharfmaceut i cal alt of said conpound; a second cqgmpound, said
secqnd conpoun onist, a thryom netic agent, anjeating
behgvi or nodi fiyi n NPY
CH,
0JJ
o
O
OKK \‘-%l
0
Nar
Py CH;
OLL '
oMM X
N\
O
\frCH‘g
0
NN )
s
000 0O




ant agoni st; and a pharmaceutically acceptable carrier therefore. 2 0 JUN

2005 - -103 14. Use of a first compound, said first compound being a2 8atiidiehd

of claiml, and a second conpound, said second conpound being a (33

agonist, a thryom netic agent, an eating behavior nodifying agent or an NPY

. antagoni st, for preparation of a nedi_ gyent for treating an eating disorder.
15. A pharmaceutical conposition which conprises a therapeutically

effective anount of a conpositi-op-coRpsisi-nrg—a—FHrgt—eonpotnd, said first
conpound beinfg a conpod%d of jclaim 1, or a pharngceutically pcceptable salt
of Faidcompoynd; —a seeQnd-conpound, said second dppound bei pg an al dose
reduct ase i nh{bitor, yco@gen phosphoryl ase inhipitor, a sofbitol
dehydr dgf@Rase| i nhi bi insylin, netformn, a a thi-agol i di nedi one
such as troglitazone oY rezullin; a glitazone sudh as’'fosaglitazone or
pioplitazone; a sul fonglurea,| glipazide, glyburﬁhe, or chl orptopam de; and a
phafmaceutically accep aBle darrier therefor. 16. A process fopr making a
phafmaceut i call conmposition conprising conbining a conpound of Claiml and a
phafTraceuticaljry accCe ble ¢arrier.
0QQ \U/l
0
CF3
N
’d
Q/ .
CF3 O
F -SO,CH3
1 ©/
F
| “SO;CH,
1A
CN
~50:CH4
e
CHa
-S0.CH3
1C
0
H,C”
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-102-
z R’
-S0O.CHs
1D
CFa
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9. Use of a compound of Claim 1 for preparation of a medicament for

treating eating disorders, obesity and disorders related to obesity.

10.  The use of Claim 8 wherein said eating disorder is hyperphagia.

11.  Use of a compound of Claim 1 for preparation of a medicament for

treating disorders associated with obesity.

12.  The use of Claim 11 wherein said disorders associated with obesity are
type Il diabetes, insulin resistance, hyperlipidemia and hypertension.

13. A pharmaceutical composition which comprises a therapeutically

effective amount of a composition comprising

a first compound, said first compound being a compound of ¢laim 1, or

a pharmaceutically acceptabie salt of said compound;

a second compound, said second compound being a B3 agonist, a
thryomimetic agent, an eating behavior modifying agent or an NPY

antagonist; and

a pharmaceutically acceptable carrier therefore.



20 JUN 2008

-103-

14.  Use of a first compound, said first compound being a compound of
claim 1, and a second compound, said second compound being a §3 agonist,
a thryomimetic agent, an eating behavior modifying agent or an NPY
antagonist, for preparation of a medicament for treating an eating disorder.

15. A pharmaceutical composition which comprises a therapeutically Y

effective amount of a composition comprising

a first compound, said first compound being a compound of claim 1, or
a pharmaceutically acceptable salt of said compound;

a second compound, said second compound being an aldose
reductase inhibitor, a glycogen phosphorylase inhibitor, a sorbitol
dehydrogenase inhibitor, insulin, metformin, acarbose, a thiazolidinedione
such as troglitazone or rezulin; a glitazone such as rosaglitazone or

pioglitazone; a sulfonylurea, glipazide, glyburide, or chlorpropamide; and

a pharmaceutically acceptable carrier therefor.

16. A process for making a pharmaceutical composition comprising

combining a compound of Claim 1 and a pharmaceutically acceptable carrier.



