HETEROARYL UREA NEUROPEPTIDE Y Y5 RECEPTOR ANTAGONI STS 5 This invention
relates to heteroaryl urea neuropeptide Y Y5 receptor antagonists useful in
the treatment of eating disorders, pharnaceutical conposi tions containing

t he conpounds, and nethods of treatnent using the conmpounds. Neuropeptide Y
(NPY) is a 36 amno acid neuropeptide that is widely distributed in the
central and peripheral nervous systens. NPY is a nenber of the 10 pancreatic
pol ypeptide famly that al so i ncludes pep5r| de YY and pancreatic polypeptide
(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 (Cehlert, D., Proc. Soc. Exp.
Biol. Med., 218, 7, 1998; Mchel, M et al., Pharmacol. Rev., 50, 143,
'1998) . Central adni nistration of 15 NPY to ani mal s causes dr amatl cally ~:
increased fo \ y : 3
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Billington 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 96/16542). Additionally, it has been
reported that activation of the NPY Y5 receptor by administration of the Y5 — selective
agonist [D-Trp*?JNPY 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 to be selective

30 neuropeptide Y Y5 receptor antagoniets 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).



SUMMARY CF THE I NVENTION 5 This invention relates to conpounds of Fornmula I:
RRRR A" NN /NR3 Z1 XIY O a prodrug thereof, or a pharmaceutically
acceptabl e salt and/or hydrate of said conpound or of said prodrug, or .
where applicable, a geonetric or optical isoner or 1o racemc -mxture

t hereof, 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 -X2¥- is -C(R6)=N-, -S- or -0-, or
=A-B=1is =N-N= and -X=Y- is -S or -0-, or =A-B=is =C(R4)- and -X=Y- is

-S-N=, -N(RLO : ZA: R= i = 5¥%o I T = R 0)-;
~ZZis (R8 ;)oﬁﬁﬂéﬁnaé aﬁ‘g@cﬁcﬁl,s. P%%n?[?%ﬁ(%%g?kéﬁ ; d‘%cﬁlbses%,rcla&M :
- ( C1- Co) alskipbtitutddBre@/neyropeptidy IY v5 redeploGantagbpists3- C7) cycl oal kyl;  R3 is

1 S- ~ NR9, (CH2)0-6-N(R 5(Rt RI5 R4 m-3 CONRIORI3 RI5 MI/N */5 CS, O
Oor 15 INORI3 RI5 5 Qis -ORL3, or - NRL3RL4;

SUMMARY OF THE INVENTION

5 This invention relates to compounds of Formula |:
RT R?
l |
B N N

X “R3

B

I

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-, -S- 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"%)-;

N2
-y 8 N\

zis ol ] o LY

20 R'is H or-(Cq-Ce)alkyl;

R%is H, -(C1-Ce)alkyl, -(Cs-C7)cycloalkyt or -(C4-Ce)alkyl(C3-C7)cycloalkyl;
R%i

IS
s A A
N—R?, (CHo-—NR'IR"™
~ |
R15 R‘IS m

<



5jislor 2, kisO 1or 2, I is 0 1lor 2, misO 1or 2; R4, RS, R6

and R7 may be the sane or different, and are independently selected 10 from

the group consisting of H -OH hal ogen, polyhal oal kyl, -(Cl- C6)al kyl,

-(C3-C7)cycl oal kyl, -(C1-C6)al kyl (C3-C7)cycl oal kyl, -CN, NR1OR11l, NR13R14,

-Q(C1-C6) al kyl, -Q(C3-C7)cycloal kyl, -OC,-0C6)al kyl (C3- C7)cycol al kyl,

-S(Cl-C6) al kyl, -S(C3-C7)cycl oal kyl or -S(CLl-C6)al kyl (C3- C7)cycl oal kyl; is

R8 is 1 to 3 substituents, which may be -the sane or different, and are

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

pol yhal oal kyl , pol yhal oal koxy, -CN, -NO2, 6) al kyl , -(C3-

C7) cycl oal kyl , - (C1- C6) al kyl (C3- C7) cycl oabk RLOR11, NR13R14, -Q(C, 20

C6) al kyl, -Q(C3-C7)cycloal kyl, -Q(Cl-C6)al k) C7§%1%{$yl or -

"CONR13R34; R9 is -SQ2(C, -Co6)al kyl, -S02(C3-

-S2( Ci - C6) al kyl (C3- C7)cycl oal kyl, -SO2(C1~26) ol yhal oal kyl',

- SQ2[ hydroxy(C2-C6) al kyl ], -S02[ am no( C2- C8kal\kw ],

- S02[ al koxy(C2-C6)al kyl], 25 -S02[al kyl ani fd( C2- C6) al kyl];

SQ2[ di al kyl am no( C2- Cg) al kyl], -S02(aryl - S02( het er oar

-S02[ aryl (C - C6) al kyI ~ S02NRL3
-CQO(C3-C7)cycl o

C6) pol yhal oal kyl ,

aryl, heteroaryl,

Rl 3R14, al kyl thi o, CN) NR13R14,
-(Cr-Co)al kyl, -( ycl oal kyl al kyl (C3 s oal kyl ,
_(C1-08) al kyl aryl, LgCVnos)al kyl het er derViMor - COOR12R™ R10 s H or al kyl :
R'" is H -(Cl-0C6) aI‘?(yI -(C3-C7)cycl oal kyl, -(C1-C6)al kyl (C3-C7) cyci oal kyl,
aryl, heteroar yI - SOZ(Cl Co6) al kyl , - SOZ(CB- C7) cycl oal kyl ,

- S02( Cl1- C6) al k C3; ac l3ak., -502( Cl- C6) pol yhal oal kyl, -S02(aryl), 10
- S02( het er oar y% s (ﬁ gg@ﬂlﬂgl - CQ(C3- C7) cycl oal kyl ,

5 jis 1or2;
kis 0,1or2;
lis 0,1o0r2;

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-
Ce)alkyl, -(C3-C7)cycloalkyl, -(C4-Cg)alkyl(Ca-C7)cycloalkyl, -CN, NRR™,
NRR™, -O(C4-Cs)alkyl, -O(C3-C7)cycloalkyl, -O(C1-Cs)alkyl(Cs-
Cr)cycolalkyl, -S(C4-Cg)alkyl, -S(C3-Cr)cycloalkyl or -S(C+-Cg)alkyl(Cs-
Cy)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,, -(C4-Ce¢)alkyl, -(Cs-
C;)cycloalkyl,~(C1-Cg)alkyl(Ca-C-)cycloalkyl, NR'°R™, NR®*R™, -0(C-

20 Cs)alkyl, -O(Cs-Cr)cycloalkyl, -O(C4-Cg)alkyl(Ca-C7)cycloalkyl or -
CONR™R™;

R%is -S0,(C+-Ce)alkyl, -SO5(C3-C5)cycloalkyl, -SO2(C1-Ce)alkyl(Ca-
C;)cycloalkyl, -SO,(C4-Cg)polyhaloalkyl, -SO2[hydroxy(C2-Cs)alkyll,
-SO;[amino(C,-Cg)alkyl], -SOz[alkoxy(C2-Ce)alkyl],

25 -S0Og[alkylamino(C,-Cg)alkyl],-SO,[dialkylamino(C2-Cg)alkyl], -SO(aryi),
-SO4(heteroaryt), -SO4[aryl(C-Cs) alkyl], -SO2NR™R™, -CO(C;-Cg)alkyl,



-CQ(Cl-Co) al kyl (C3-C7)cycloal kyl, -C(Oaryl, -C(O heteroaryl, -CONR 3R14 or
-COOR12; R12 is (Ci1-Co)alkyl, (C3 C7) cycl oaI kyl , .
(C1-Co6) al kyl (C3-C7) cycl oal kyl, - (C1-C6)al kyl aryI , -(Cl- C6) al kyl het eroaryl ,
aryl or heteroaryl; 15 R13 and R14 may be the sanme or different and are

i ndependent|ly selected from H, -(Cl-C6)al kyl, -(C3-C7)cycl oal kyl,

-(C -C6) al kyl (C3-Cr)cycloal kyl, -(Cl- C6)alkylaryl, aryl or heteroaryl; and,
R15 is one or two substituents vvhich may be the sane or different and are

20 i ndependent | el d K Cl-
CB) al kylo(cs- C,)Zyiloéh@p‘é ;93{5 oyl + g@&y& a)('dkﬁc %‘& §ﬁ¥x'% ( oH,
- (C1- C6) al kyl C?)We?% t4oal kyl,
-CNXRloRll? -NélSRl?@%&;g/ﬁ%%ém&k@{c%ﬂ gro{Jp su st|r¥!ut ed Eoy:gn ary y
heteroaryl, hydroxyC(S)NBBR™ - MRl GRidroaniiR (C3HRIGONRIOREL 3e¢=4xicuoalkgm@om13
roup, provided that_a,c ahle, c dre | t o] tution
gy EQES IOTh\él i nventi 6= Q*C}s}\i)ﬂpg@ét es@b PRI ﬂanzéﬁthcéMqufaéWZoé{:ﬂ%@H@&é a:Jn: ng -
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DESCRI PTI ONOF THE | NVENTI ON The pr esent i nvention reI ates to conpounds of

Formula |: R Ris HBoraly:Rs zX IY 0 5 a prodrug thereof, or a
pharmaceutical ly accept abl e salt and/or hydrate of said conpound or of sai d

Drod g, of Whee aBpLIEShL e HEOREI KOt e RS i
-Q(R6) =N-, - N=C(R7) he%roa?ﬂ,-sog C1-Ce)alkyl, -SO4(C3-C7)cycloalkyl, |
-S0,(C4-Cg)alkyl(Cs-C7)cycloalkyl, -SO2(C4-Cg)polyhaloalkyl, -SOZ('aryI),
10 -SOy(heteroaryl), -CO(C4-Ce)alkyl, -CO(Cs-Cr)cycloalkyl,
-CO(C+-Ce)alkyl(C3-C7)cycloalkyl, -C(O)aryl, -C(O)heteroaryt,
-CONR™R™ or -COOR'%;

R™is (Cs-Cg)alkyl, (C3-Cr)cycloalkyl, (C1-Cg)alkyl(C3-Cr)cycloalkyl,
-(C+-Cs)alkylaryl, -(C1-Ceg)alkylheteroaryl, aryl or heteroaryl;
15
¥ and R™ may be the same or different and are independently selected from
H, -(C+-Cg)alkyl, -(C3-C7)cycloalkyi, -(C1-Cs)alkyl(C3-C+)cycloalkyl, -(C4-
Ce)alkylaryl, aryt or heteroaryl; and,
R'® is one or two substituents which may be the same or different and are
20 independently selected from H, -(C4-Cg)alkyl, -(C3-C7)cycloalkyl, -(Cs- "
Ce)alkyl(C3-C7)cycloalkyl, aryl, heteroaryl, -CN, -CONR™R™, -COOR", -
OH, -O(C+-Cg)alkyl, -O(C3-Cr)cycloalkyl, -O(C4-Cg)alkyl(C3-C7)cycloalkyl,
-NR™R™, -NR®R", or a -(C+-Cg)alkyl group substituted by an aryl,
heteroaryl, hydroxy, alkoxy, -NR'R", -NR"*R™, -CONR™R™, or -
25 COOR™ group, provided that a chefnically 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 or in

30 combination with other therapeutic agents.



=A-B=is =N-C(R5)= and -X=Y- is -N=C(R7)-, -C(R6)=N-, -S or -0-, or =A-B =
is =C(R4)-N= and -X=Y- is -C(R6)=N-, -S or -0-, or =A-B=is =N-N= and - X=Y-
i's -S.or -0 or 1s =A-B=is =C(R4)- and -X=Y- is -S-N=, -N(R10)-N=, or
=A-B=is -C(R4)= and -X=Y- is =N-S-, or =NNR7D)-; CT Zis RBor Re S Rl
is Hor -(C1l-C(3)alkyl; R is H -(Cl-Co6)alkyl, -(C3- C7)cyc|oa| kyl or

-(C1-C6) al kyl (C3-C7) cycl oal kyl; j SS I RO (CHz)o s-" N (Rl o)(R11 )
cs' 20 RBis R R15 mCONRIORI3 RI5 m-82"1 I | -NQpor ORI3 M M/s m
R15 15 Rs Qis -0OR13, or-NR13R14; Jlslor2 5kis 0, 1or 2; |lis

0, lor 2; n1|s 0, 1 or 2, R4, R5, R6 and R7 may be the sane or different, and
are indep onS|st|ng of H, -OH, halogen
pol yhal oal
- (C1- C6)a|ky|( , Q( C1- C6) al kyl

- O(C3- C7) eyl ogﬁiﬁé%%ﬁéﬂ%"aﬁeﬁ%%\l & )c?g%pgt%ﬁﬂlq S(C1-o8) al kyl
-S(C3-C7)cycl oal kyl or -S(Ci-C6)al kyl (C3-RrCE7) @&l oalkyl; 15 R6is | to 3
‘substituents, which nay be the sane or dlfferdnt and are

YT

/

5
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
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 -S- or -O-, or
15 =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"%)-;

N R
Zis RB,—:Q/ or RB--‘E>/lz

R'is H or-(Cs-Cg)alkyl;
2is H, -(C+-Cs)alkyl, -(C3-C7)cycloalkyl or -(C4-Cg)alkyl(Ca- Cy)cycloalkyl

T&N—Rg \@»«:Hz)o s NR)NR™)
R15 R15

20 IS




i ndependently selected fromthe group consisting of H £ hal ogen, -CH,
pol yhal oal kyl , pol yhal oal koxy, -CN, -NOX2, -(G -C6)al kyl, -(C3-

C7) cycl oal kyl , - (C1- C6) al kyl (C3-C7) cycl oal kyl, NR1OR11, NR13R14, -Q(G -
C6) al kyl, -Q(C3-C7)cycl oal kyl, -Q(Cl-C6)al kyl (C3-C7)cycl oal kyl or 20
CONR13R14 R9 is -SQ2(G -Co6)al kyl, -S2(C3-C7)cycl oal kyl,

- SO2( C1- C6) al kyl (C3- C7)cycl oal kyl, -S02(g1- C6) pol yhal oal kyl ,

- S02[ hydroxy(C2-C6) al kyl], -SQ2[ am no(C2-C6)al kyl],

- S02[ al koxy(C2-C6) al kyl' ], SO02[ al kyl am ng( C2- C6) al kyl ];
SQ2[ di al kyl am no(,C2- fkyl], -SO 25 -S02(

-S02[ aryl (C1-C6 | - SO2AR13 IC1- Cs) al k§I13

- CQ( C3- C7) cycl oal kYl , 406) al kyl{(C3-C bcl(:% kyl OR™

C6) pol yhal oal kyl , - CO) hetjer oar - 13R C( S) NR13R14,
aryl, heteroaryl, CONR13R14 - C(= al kylthio, -/- =NCN) NR' 3R14,

-(CL-Co) al kyl, -(C3{C7 £Mcl oal kyl, - (dj-Copal kyl (C3- G cycl®al kyl,
-(CLl-Co) al kyl aryl, R1(501- C6) al kyl heterBaryl or-COOR12; R10 is H or al kyl:
R11 is H -(Cil-C6)al kyl, -(C3-C7)cycloal kyl, -(Cl-C6)al kyl (C3-C7)cycl oal kyl,
aryl, 5 heteroaryl, -3502(Cl- g%gl kyl, -S02(C3-C7)cycl oal kyl
- S02( C1- C6) al kA isC3=-CRY e PENRIEY I, - S02( Cl- C6) pol yhal oal kyl , -S02(aryl),
- S02( het eroarﬂ%, - g%f%l Co6) al kyl, -CQ(C3-C7)cycl oal kyl

C3-

-CQ(Cl-Co) al k cycloal kyl, -C(Oaryl, -C(O heteroaryl, -CONRL3R14 or
-COOR12; 10 RIRigs 6 Cbr@6)al kyl, (C3-C7)cycl oal kyl ,
(C1l-Co) al kyl (C3-C7) cycl oal kyl, -(Cl-Co6)al kylaryl, -(Cl-C6)al kyl heteroaryl,

aryl or heteroh‘_ﬁyl - OR19rghd R14 may be the sane or different and are :

i ndependent |y @ﬂsec egd foom H -(Cl-C6)al kyl, -(C3-C7)cycloal kyl,
-(C1-C6)al kyl (C3-C7)tycl oal kyl, -(Cl- 15 C6)al kylaryl, aryl or heteroaryl;
and, R15 is onR*oR’tRfbasd RS maybatise sairehomdifferant; Ard saerindepeddently setected

i nd dent | | ected f - (Cl- | kyl , -(C3-C7 | |, -(Cl-
05 al kyl (G- 7y cy ot R OTabieonhistiap L PO Haloosmaal Graoa kG 56
OH, - Cl-06)al kyl, - (R). - g 11
NR10E T RR Taria, Col e Cpyeail, (SF Celaldl B A AR SO PRRERY.

NR™R™, -O(C4-Cs)alkyl, -O(C3-Cy)cycloalkyl, -O(C4-Cs)alkyl(Ca-
Cy)cycolalkyl, -S(C+-Cg)alkyl, -S(C3-C7)cycloalkyl or -S(C4-Cg)alkyl(Cs-

Cy)cycloalkyl;

15 R8is 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,, -(C4-Cs)alkyl, -(Cs-
Cr)cycloalkyl,-(C1-Cs)alkyl(C3-C7)cycloaltkyl, NR'™R', NR™®R™, -O(C;-
Cs)alkyl, -O(Cs-C7)cycloalkyl, -O(C+-Cg)alkyl(C3z-Cr)cycloalkyl or -

20 CONR™RY;

R%is -S05(C:-Ce)alkyl, -SO5(C3-Cr)cycloalkyl, -SO(C+-Ce)alkyl(Ca-
Cr)cycloalkyl, -SO»(C+-Cs)polyhaloalkyl, -SO,[hydroxy(C2-Cg)alkyl],
-S0O;[amino(C2-Ce)alkyl], -SO,[alkoxy(C,-Ce)alkyl],
-SO[alkylamino(C2-Ceg)alkyl],-SO,[dialkylamino(C2-Cs)alkyl], -SOx(aryl),

25 -SOz(heteroaryl), -SO[aryl(C4-Cg) alkyl], -SO.NR™R™, -CO(C4-Cg)alkyl,
-CO(Cs-Cr)cycloalkyl, -CO(C1-Cg)alkyl(Cs-C7)cycloalkyl, CO(C;-
Ce)polyhaloalkyl, -C(O)aryl, -C(O)heteroaryl, -CONR™R™, -
C(S)NR™R™, aryl, heteroaryl, -(CH,)CONR™R", -C(=NCN)alkylthio, -



het eroaryl, hydroxy, al koxy, -NRLOR', -NR 13R14, -CONR13R14, or- COOCR13
group, provided that a chemcally stable conpound resul.ts from substitution
by R15.. 25 Except where stated otherwi se, the follow ng definitions apply

t hroughout the present specification and clainms. Additionally, al

technical and scientific terns used herein have the sane nmeaning as is
commonl y understood by one of skill in the art to which this invention

bel ongs. These definitions apply regardl ess of whether a termis 30 used by

itself or in conbination with.other terns. nce the definitiaon of "alkyl"
applies to "al kyl " &$=NEININGS BROvt'f%"a)%"'t‘?%UQ??W ‘Fyh"épk'c&i}a’fwl xr. 8
Al kyl represents a i r_pre t ypat chaigrMBavi ng
t he designated nunb??fcs)lpg%g}F ‘or@ét@)ﬁﬁ'@.ﬁg er gbf t%%lg%@%?&g?ﬁggrrggn atohs is
not specified, 1 to 6 carbons are intended. Halo represents fluoro, chloro,

brono or iodo. FB°Ar Horakglts to a nono- or bicyclic ring system having one
or-two aromatic rings including, but not limted to, phenyl, naphthyl,

t et rahydronapht hyl, jndanyl, and gh i ke. he aryl group.can pe

unsubst it ut ed 6 SubkriGateaINCane ORIy e B o ARy, an

i ndependently sel ec _ISQ%\% F s C & [ 0, - hal oal kyl ,
hydr ox?/, al koxy, cg]rgg%éémcar Qé%szég!(ylhe@dggﬁsy%ggygﬁ'ykg[’yI‘, am no,

al ky: ani noband ?i al Ié&@g(lﬁa]n?@)aﬂql(l%t@f)owlw_alk{/l@f-%@&(@fCé}deakE}allmdntmgdryl),
singl e or benzofused_ar icrin consi n 0 er oat ons

i ndependent |y sel ect'%g?- %@H@ig&iﬂ&%ﬂé@ﬂigt FEIS’?E?'QS@YC?OQ%(': and - N=,
provided that the ri [ | iag e r atons.
The het eroaryl groupégggggﬁgd%%llz}ggﬁﬁfg%l%’ gﬁ@%ﬁﬁ?e(?)e\net?#%gle two, or

three substituents FEONRAREhor SCOBIREt ed from | ower al kyl, hal o, cyano,
nitro, 15 hal oal kyl, hydroxy, al koxy, carboxy, carboxam de, nercapto,

than gfce in tib. & FEetan AR deair Ao SRRV aEre CepBiC e o Befibre - ™
appearing nore thanégjqqgs) Ky12¥9l, LTleogalsiidtyrasrlicahadorf iigterddi@; definition

for that variable. N-oxi des can formon a tertiary nitrogen present in an
R substituent, or on in a heteroaryl ring substituent and are included in

th d k ian

that are drug fr oedh Sor e Afe BEMERTUEReioRAtR i EShdert LR R,

in vivo via some cheni-@-Ceyalihy$Ceirysyeralkyl, -(C1+-Cs)alkyl(Cs-Cr)cycloalkyl, -(C4-
15 Ce)alkylaryl, aryl or heteroaryl; and,

R'S is one or two substituents which may be the same or different and are
independently selected from H, -(C4-Csg)alkyl, -(C3-C7)cycloalkyl, -(C+-
Ce)alkyl(Cs-Cr)cycloalkyl, aryl, heteroaryl, -CN, -CONR™R™, -COOR"?, -

20 OH, -O(C+-Cg)alkyl, -O(Cs-C7)cycloalkyl, -O(C+-Cg)alkyl(C3-C7)cycloalkyl,
NR'°R', -NR™R™, or a -(C;-Cg)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™>.

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.



process (e.g., a prodrug on being brought to the physiological pH or through
enzynme 25 action is converted to the desired drug form. The term . k
"chem cally stable conpound"” is defined as a conpound that can be isolated,

characterized, and tested for biological activity. For conpounds of the

i nvention having at |east one asymmetrical carbon atom all isoners,

i ncluding diastereoners, enantioners andgrotational isoners are 30

contenpl ated as being part of this invention The invention includes d and |

isoners in b ure forma ure L.C .M xtures.

| somers can b kbe%?f&?@B{su%?ﬁa'gbgﬂ(/g ﬁgﬁﬁtﬁ'@ﬁ#g@gxaé n}éﬁa'w@'&ﬁ:ﬁeng
optical He§1§hhfé@%&xber BPEél%ln|9toﬁr§r VAREAS tHeNBuMBEEbF Bhmoprathnssemat at i ng
i soners of ound of Formula I. 9 Conpounds of Formula | can exist in

unsol vat epeecified, sbtclﬁtoeadbcbrmaalntendaddl ng hydrated forns. In general, the
sol vated for ,lvvith gha% ceuti aII accre?ot a sol vents such as wat er,
et hanol and t R&'9 [§RIESER % %rﬁ’t P '8%%01 vated forns for purposes
of this invenhiaiefersho GOHBABNET BitydiRs MY §yétemua¢nﬁgmr@mm@@mémlﬁry S
acceptabl e salts with organic and i nor?\anl c acids. nEI es of suitable

aci ds f oinchading,fartmmtilionitest fo, phyrdyloewat e tetsainydrenaphtbiic énsiaswi, ca,nchf@@tlmg

t | i f ' l.ei
et hanesdnPaVEraria i Sheiertyted i B Buusd VLG 8o B e SR eftose
ski |l ed ifidpapdanfly séletspirbm Biver BIGPRARS, dare) hitas; tHalsalk eh)fdrés%y'é]kb%?e
forms wth a sufficient anmount of theé desired acid to produce a salt in the

convent | 6adIOX}eeRTOOXam e f Meecapie sulfbyaryl.apinse a&@@%ﬁwréhd@war@@m ng the

salt  _ with a syj I il ute-agu ) Ut ' e .agueous
codi " hyar ot easd el uf oot PO RSkl S be Bt sdTpin it ufds e
free baseonsistingofli ftb@hétéﬂmtbﬁ@lmdéwﬁmmw\@!é@tbﬁ ﬁfcm mrlse gmmmhﬁtsmtmgcerr tain
physi cal &;o erties, 15 such as solubility in polar solvents, but the salts

are ot her.se-cdl YT aprovided that the inaspde NPt Rossess adideeniapygen @ndeiises
o ooy R P o SLED Uy oAU ERU N,
three substituents independently selected from lower alkyl, halo, cyano, nitro,
15 haloalkyl, hydroxy, alkoxy, carboxy, carboxamide, mercapto, sulfhydryl, amino,
alkylamino, dialkylamino.

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 included 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 to 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,
all isomers, including diastereomers, enantiomers and rotational 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 Formula 1.



NNR7 NR7T RERS5 NIl RaN NNRRs RS5 ReSNS | and R3is INR9
J(CH2)o ,NR'Rii CONRRo Rrs or | Q N kmmmb5 In particular, the preferred
group includes the above conpounds wherein R is hydrogen, R2 is hydrogen
or -(Cl-C6)al kyl, R4, R5, R6 and R7 are independently hydrogen or hal ogen,
R8 is 1-3 substitutents independently selected fromthe group consisting of
H, hal ogen, -Q(Cl-C6)al kyl, -CH, pol yhal_%a_l kyl and pol yhal oal koxy, R9 is
-S2( C1- C6) al kyl, -S02(C3-C7)cycl oal kyl, ©-SQ2( Cl1- C6) al kyl (C3-C7) cycl oal kyl ,
-SQaryl, 10 SQ2het eroaryl, -SCR2NRI3R 4, -CO&O‘ -§6) al k}/l , . .

- 00( C3- C7) cycl 6@MRPHNdS ey emuled)candistan- unspiiaied ahkypolvated &ras including
-C(O) het , I r:Qar, i ; ; !

- Sce( i QariEc R, 1P bepish e spigh foriy Wi phidceutEal fucotable, |

‘sel ect ed dolwentsisach ac@ltateR ethdyd! andhthediken afe gqaindieht tsth2 umsd@vatad fotmes sum
of I and mis 2 or 3. 15 Another aspect of this invention is a method of
‘treating far pHERASKE A ANiF iYEALOR| sease or condition nediated by NPY by

admi ni.stering i i oy 40 f
For rrulsa I, a p'?g Eﬁg’%ﬁ ﬁte&%f gg’?’f'—l lugar P@f ghatﬁchéﬁﬁaggW@mr”aﬁ%ﬁ%{ﬁﬁﬁggﬂﬁ'ﬂof sai d
conpound arganic aral thopgarde agidso Bxaenpleswilkuitableisciqs feofr sattddrmaticat atehe

receptor is t NPY-5 r.eceptor. not her ect . of this jnvention i di rect ed
to apnet HUG”%&%PF%&H fHgic pfh?né ace ?c, oitr , malonic, salicyl!c, malic, umar?c,

succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic acids
well known to those skilled in the art. The salts are prepared by contacting the free
10 base forms with a sufficient amount of the desired acid to produce a salt in the |
conventional manner. The free base forms may be regenerated by treating the salt
with a suitable dilute aqueous base solution, such as dilute aqueous sodium
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 1, the heterocyclic group
attached to Z is



5 conprising admnistering to a patient in need of such treatnent a
therapeutically effective anount of a conpound of Formula | or a prodrug
thereof, or a pharmaceutically acceptable salt of said conmpound or of said
prodrug. Another aspect of this invention is directed to a nmethod for
treating eating and netabolic disorders such as bulima and anorexia
conprising adm nistering to a io patient @:therapeutically ef fecti ve anount
of a conmpound of Formula I, a prodrug thereof, or a pharmaceutically
acceptabl e salt of said conmpound or of said grodrug. Anot her aspect of this
invention is directed to agfethod for treatR

adm nistering to a patjent ja erapequtall e
of Formula I, a prodr or a ph

salt 15

spect of thijs invention is '
fat a conpri sing
admnistering to a patikent |a therapeutically effective nouht a conpound -

of Fornula I, a prodrug’th@®®of, or a pharmaceutically acceptable salt of
sai d conmpound or of said prpodrug. 20 Anot her aspect of this invention is

directed to a nethod for tmeating type Il diabetes, conprising adm nistering
to a patient a therapeutical | yzeffective ggbunt \of conpound of Formula I,
a prodrug thereof, or alphaNyaceutically acc It of said conpound

a
or of said prodrug. Ion additjon to the "direc efl\Lect of the compounds of
this invention on the =25 subtype, th 2z

h

i seases and conditions
that will benefit fro el wei ght | oss such slignsulin resistance, inpaired
gl ucose tol erance, Type IIREiabetes, hypertensiﬁh, hyper | i pi dem a,

cardi ovascul ar di sease, gall stones, certain cancers, and sleep apnea The
conpounds of the invention nmay al so have utility in the treatnent of central
nervous system di sorders sgéh as sei zures, depression, anxiety, alcoholism
pai n; 30 netabolic disordets ch as hornone gbnornalities; bone diseases

such as osteoporosi R* i a, and Paget'$ disease; cardiovascul ar and
renal disorders such hypertensiton, cardiac n%az,ﬁ;ophy, vasopspasm and
nephropat hy; sexual a 12S reproductive di\sorder$; gastrointestinal

di sorders such as Crohn di sease; and Le\ﬁ‘r&t ory di seases such as ast hna.

This invention is also ditected to pharnmaceutical conpositions which
conprise s an anopunt of a conmpound of Formula I, a prodrug thereof, or a
phar maceutical |y ‘

S| ! I Q
and R%is N-R® (CHy)o.e-NR"R™ ‘ CONR'R™ or =N’
k m m m

5 In particular, the preferred group includes the above compounds wherein R’ is
hydrogen, R? is hydrogen or -(C4-Cg)alkyl, 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
-S0O,(C4-Ceg)alkyl, -SO2(Cs-C7)cycloalkyl, -SO2(C4-Cg)alkyl(Cs-Cy)cycloalkyl, -SOsaryl, -

10 SOzheteroaryl, -SO,NR™R™, -CO(C;-Ce)alkyl, -CO(C3-C7)cycloalkyl, -CO(C1-
Cs)alkyl(Cs-C7)cycloalkyl, -C(O)aryl, -C(O)heteroaryl, aryl or heteroaryl, R'® is H or
alkyl, R™ is -S05(C4-Cg)alkyl, Q is =OR™ or -NR™R™, R'® and R™ are independently
selected from H or
-(C4-Ce)alkyl, the sum of j and k is 2 or 3 and the sum of l and mis 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



acceptabl e salt of said conmpound or of said prodrug and a pharmaceutically
acceptable carrier therefor. This invention is also directed to

phar maceuti cal compositions for the treatnment of obesity which conprise an
obesity treating amount of a compound of Fornula, 1, a 10 prodrug thereof,
or a pharmaceutically acceptable salt of said conpound or of said prodrug
and a pharnaceutically acceptable carrie& t herefor. Conpounds of Fornula I
may be produced by processes known to th L6 skilled in the art and as shown
in the followi ng reaction schenes and in the is preparations and exanpl es
bel ow. - lBnoGutmEreecampsyNERf Fprmrule IFa-prRdrug thedeeik pr e ldmageuticaty-

2 %t "R, R Lo N RIED: of VB R BTl AP0 N

phenyl Chhﬁfmfe%ﬁébﬁ)ris)fheﬂfNPMS%&mNﬂ. chl orof ormate, or 4-nitrophenyl
chloroformate, or triphosgene, path A or triphosgene, or

N, N - di succi ni/Anetper pspectiof fhis dnvandionds dirggtec i aoirthed of reptin@EBeRtY pat h B

N2 R I ERib N adRhifstRing ¥ phifentth réda’or buln thiRefit atheApRLAESR) B H N
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 administering to 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 to a patient a therapeutically effective amount
of a compound of Formula I, a prodrug thereof, or a pharmaceutically acceptable salt

15  of said compound or of said prodrug.

Another 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 pharmaceutically
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 Il 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 hypei’tension, cardiac hypertrophy, vasopspasm and nephropathy; sexual and



2. acyl halide, A" Y sulfonyl halide, ZAXXY O NNR9 isocyanate R2. HN O NO
ZXX:Y ONRO s In Schene 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 amne derivative. Alternatively, an am no .
het eroaryl halide derivative is coupled to an aryl boronic acid derivative
to directly give an am no biaryl derivaty{ye. Treatnent of the biaryl am ne
with a reagent such as phenyl chlorofornmate, 4-nitrophenyl o chl orof ornate,

i ph NN - di . e foll d
by on i HreDisaYs AR SO R bR R S ST R P iR nden
pr ot ect edespiriiesy diseasss S@th ¥atasemaepath A). C eavage of the protecting
group provides ‘an amne that can be derivatized by treatnment with, for

exanpl e, acyl chlorides, -14- sulfonyl chlorides, and isocyanates.

der  va i ve whePF iERESh FE3lsd llded 17 BraltpR iRl ROl SR e coloBstn,
can bg usgflafreahhof cofpbing dfF dritulet,ef Qfddi'%lﬁlﬁéﬂé@ﬂ o phBnaceudicallyor R1
ABYN\ f heteroaryl. Conmpounds of Forrmula I ere XYisRLR R R RL |

~\ N N 1Naccentalle palmf saidicampewnd onof\saif prpdig amd a-pharmacgugedllype pr epar ed
by the mé%%%?q{g?éi&%‘rf}?%ér%f chenme 1. Schene 2 2 A B NH2 triphosgene H 2

depr ot ect "YNA" BY
This invention is also directed to pharmaceutical compositions for the treatment

of obesity which comprise an obesity treating amount of a compound of Formula, 1, 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.



ZIX'Y R Z~XYO-0ZLXYOO HNOOOj] HR2 QNH2 ABYNYN ~CL Z0 NQ
10 In Schenme 2, a biaryl amne derivative is treated wth tri phosgene and a
base  followed by treatnment w th 4-(nethyl am no)cycl ohexanone et hyl ene ket al
to give a urea derivative. Deprotection of the ketal, for exanple, by
treatment with a strong acid, gives a ketone derivative. The ketone can
then be derivatized by treatnment with, ,15 ONH2. -15- Scheme 3 R2 NH2 HN X
Z-COCl Z N k HH S--~" N NPG H2N N W—iz O N NH2 Z~tJ 4-nitrophenyl -
chloroformate 2 RZ NNNN::i G, ZAS ONRs Z~S O N sul fonyl halide,

i socyanate In Schene 3, an acid cBrlemesl i s condensed with

t hi osem carbazide to give an 5 N-acyl thiosemn carbagi dederivative.
Treatment of the N-acyl thiosem carbazide with a tr\\ﬁng acid results in the
formation of an am not hi adi azol e derivative. Theg Ixﬂﬁot hi adi azole is
converted to a substituted urea derivative as described earlier. Schene 4 S

| 1. NaH ZE=IE£|0J~ NH2 2. 4-nitrophenyl- HR “Suzuki coupling”
PG = protecting group ZBIOH),
NiCly*6H,0,
A B\W/ NO; "Suzuki coupling" A B\\l,Noz NaBH, A}’BYNHZ
E/"\X',Y Z-B(OH) T Z)I\X‘,Y or Z)\X"Y
2 H,, Pd/C

phenyl chloroformate,

or 4-nitropheny! chloroformate,
or triphosgene,

or N,N'-disuccinimidyl carbonate

pheny! chloroformate,

or 4-nitrophenyi chloroformate,
or triphosgene,
or N,N'-disuccinimidy!
carbonate .

. HN R2
4R O\J-PG HN
Q-Rg

B NN
2T ko '
zxY -
2
1. deprotect B H s
2. acyl halide, Af Y \Cp
sulfonyl halide, z’l\x”Y 0 N.e
isocyanate
R
N_N
/A,,\B\Y ) O
2% O N.co
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 biaryl derivative. Treatment of the
biaryl amine with a reagent such as phenyl chioroformate, 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,



Z,I,yOVE H2N NH2 .S-, N chloroformate (NrNyN Ove H+ ZL--/ 3. R2 Z S O ' ON PG
HN ' ON-PG acyl halide, 2 sulfonyl halide, 2 deprotect NH Ft isocyanate i
NHN y 10z SONHZSO0NRs In Schene 4 an al pha bronpo acetal is
condensed with thiourea to forma 5- substituted 2-am nothi azol e derivati ve.
The 2-am not hi azol e derivative is converted to a substituted urea
derivative as described in earlier schemps. 15 Schene 5 -16- " Negi shi
coupling” N1Cl 2. 6H201 phenyl chloroformate N _')-NO NaBH4 EJ' Sg NO2~NH2 R2

Z-Zn-Br Z N PG

RN et Be oot Del e dt. ARbhitieel] Fpud et g |

I I'n Sch%%sétute% éymla)n%elﬂérw@mewr@mdﬁ@w@nw@geﬁ @@@ﬁb@t&erdwmmra?m nc
hal i de under palladi um cata éSl s to give a 2-aryl-5-nitrothiazgle -

der i vat i \sebstituentcaniberuses B). dé’uathlatns Ve peefered m@ﬁwrww Ro isaryl or
substituted urea derivative as described in earljer Schenes. The conpounds
of Fornmula | exhibit selective neuropeptide Y Y5 F?ecept or antagoni zi ng
activity, which has been correlated with pham?&g’e“fn}cal activity for

heteroaryl. Compounds of Formula | where « XY is

1

/fj”\f Ayt et

'R1

N
\ N
.11;?_ f,! can be prepared by the methods outlined in Scheme 1.

Scheme 2
.B<_NH, triphosgene H R deprotect B ﬁ R?
X ATTY e T AT 0L
z X R? 2% 0 3 zxY O o
HN O “
Oy
5 .
H R
Q-NH, N /’?‘L—BYN\H/NQ
zxY O N-Q )

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..



treating eating disorders, such as obesity and hyperphagi a, and di abetes.
The conpounds of Fornula | display pharmacol ogical activity in test
procedures designed to denonstrate neuropeptide Y Y5 receptor antagoni st
activity. The conpounds are non-toxic at pharmaceutically therapeutic
doses. Following are descriptions of the test procedures. i CAMP Assay
HEK- 293 cel Il s expressing the Y5 receptor @ibtype were mai ntained in

Dul becco's nodi fied Eagles' nedia (G co-BRL) supplenented with 10% FCS
(ICN), 3 1 %penicillin-streptonycin 200 g/ m Geneticin(r) (G bcoBRL
#11811-031) under a humdified 596CIS£§¥ﬂB§§here Two days prior to assay,
cells were released fromT- 175 tissue culture flasks using cekd

di ssoci ation solution (1X; non-enzymatic [ Signa #C—591 ) ang seeded into
96-wel |, flat- bmttoﬁ1tissue culhgre pl at es at<a den3|[x Oyto 20, 000
cells per II)L f t er Z&55 oxiz hours, 't he cel3 ™ gonol ayers_ b-Rere

rinsed w t 2 batamced s %ol t4 on (FIBSS)' t hen'spt ei ncubated—W t h
approxi mat el y 150 pl/well of a say buf fer (HBSS suppl ement ed vinitiepdenyiv
MyCl 2, 10 nM HEPES, 0.2% BSA [HHJ) containing 1 nM chioroformate

3-isobutyl -1-nethyl xanthine ([IBMX] -17- Sigma #1-587) with -or without the
ant agoni st corrp nql;20f interest at 37C. After 20, rrRﬁutes the 1 nM | BMX- HH

assay buff gy st co nh8ENa has remN/ Iaced with assay
buf f er cont)!u i ngll- eI I s or 5 M,\p K- 2 ﬁ forskolin
(Si gma #F-%886) aﬁd s co jeons %of NPY ‘B esence or 5

absence of one concentratl on osog ﬁat@nt agoni st conpound of interest. At the
end of 10 minutes, the nmedia were renoved and the cell nonol ayers treated
with 75 | ethanol The tissue culture plates were agitated on a platform
shaker for 15 m es, _after, which theopl ates were transferred to a warm

bath in order t“é) SRl Jtan afid chiqrids s congsases Wilhihirpemicakazide 1agiMe @ess,
the cell heapfyfseRiicarbaanb Herivanrsl ddtnicht & thd ie%\ﬁ‘ﬂ'i’bééﬁ\é b&SE8Nvith

buffer. The unt In eac was quant| usin
[ 1251] - cAWFStEingsaﬂd aes(lts)inkihe forNERiorSMRa aminathihdiazde dlengatn\ce t'ﬁbe pr ot ocol

i ded b fact L th L
e it SRR S RN e I R L

EC50's (nM were calculated using a nonlinear (signoidal) regression
equation (G aphPad PrisnTM. 15 The KB of the antagoni st conpound was
estimated using the follow ng fornul a:Scheme 4

S 1. NaH

2
Br s NH, 2. 4-nitrophenyl- R
, )\/OMe HaN™ “NH; S’Q chloroformate L \)/N N
> )\/ \O B
OMe , H* Z 3. R? 4 © N-PG
HN
\O\!-PG
acyl halide,
2 sulfonyl halide, R2
deprotect R isocyanate H N
" O NH O N.RQ

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




KB =1[B} / (1- {[Al / [Al}) where [A] is the EC50 of the agonist (NPY) in

t he absence of antagonist, [A] is the EC50 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 perfornmed in 50 mM HEPES, pH 7.2, 2.5 nM CaCl2, 1
mM MyCa 2 and 0.1 % BSA containing 5-18 _pg of nenbrane proteln and 0.1 nM
125L-peptide YY in a total volume 25 of 200 pl. Non-specific binding was
determned in the presence of 1 pM NPY. Th reaction m xtures [

i ncubat eg-{or, 90 ni Megishi cLpingdm t enper at uﬁ\leﬁlf%ﬁ (5‘f| | tered thrglplf\%wgomae

M I1ipor @N‘f@bl aS.S_f_L.b.e.[__f_LLt er l\p/NaL;qa@ be‘e/ﬁ§.p:|\$r soa.ked._L.n_é,S/o
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and radioactivity € Reasured i“n a Packard TOpCOUI‘ﬁ scintillanN counter.
30 For #Hwhawnpounds of this invention, a range of neuropeptide \% tor

bi ndi ng activity of fromabout 0.3nMto about 1000nM was observed unds .
of this invention preferably have a bindi ng acticyinbhisel N the range of from

about 0.3nM t0gr218- about 500nM nDrEIeré‘ferabl Yulfdh@Imaadn ut 0 nMtho about

100nM ﬁ |ﬁnstN pref er ajabbbtecfro% tox@byambtelOn
aspect thig ﬁ@n ti O\ﬁS F
prodrug t%ere‘af Naghar maceu.tl call y acc Hbl e salt onSa

or of said prodrug and other conpounds as described bel ow. Accordl ngly,
anot her aspect of this invention is a nethod for treating obesity
conpri si ng ladv¢herse & arfphalw-2-nizeth@azoleaderivativeoacoupledsiofan atylznerpaiidel, sai d

first conpound bein mJJa drug. th or a -
phar rralé%{i%o P@QPPV%E@@E\E% QIVE4 2&&@113"03'8%8[)%‘38”\{ V& i éai d. prodrug;
and; b. nn%t@é%!@ﬁeﬂ@aﬁ\@%%@ﬁ OPNBALA fo aSUbEtiRREQ IfeS BBROAtIVE Pedaderbell3
agoni st gr om netic agent, an eating behavior nodifying agent, or an NPY
ant ago'ﬁleﬁtﬂl hgmes.he anounts of the first and second compounds result in a-
t herapeutic effect. 15 This invention is also directed to a pharnmaceuti cal
conbi nati on conposition

The compounds of Formula | exhibit selective neuropeptide Y Y5 receptor

R%5

antagonizing activity, which has been correlated with pharmaceutical activity 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. Following 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 ug/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 monolayers

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



conprising: a therapeutically effective anobunt of a conposition conprising a
first conpound, said first conpound being a Formula | conpound, a prodrug
thereof, or a pharmaceutically acceptable salt of said conmpound or of said
prodrug a second conpound, said second conpound being a 133 agonist, a 20
thyrom netic agent, an eating behavi or nodifying agent, or an NPY

ant agoni st; and/or optionally a pharnace91|cal carder, vehicle or diluent.
Anot her aspect of this invention is a kirt! conprising: a. an anount of a
Forrmula | conpound, a prodrug thereof, or a 25 pharnaceutlcally accept abl e
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where [A] is the ECsp of the agonist (NPY) in the absence of antagonist,
[A'] is the ECs 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 MgCl, 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 yM 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




as Axoki ne. Another aspect of this invention is a nethod treating diabetes
conprising admnistering to a patient 20 a. an amount of a first conpound,
said first conpound being a Forrmula | conpound, a prodrug thereof, or a
pharmaceutically acceptable salt of said conmpound or of said prodrug; and
b. an anobunt of a second conpound, said second conpound being an al dose
reductase inhibitor, a glycogen phosphorygase inhibitor, a sorbitol 25
dehydr ogenase |nh|b|tor |nsuI|n metform n, acarbose, a thiazolidinedione
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wherei n tfign a%ﬂb‘d?b%rm td ngutl{@{M and second conpounds result in a
therapeutl c effe This invention is also directed to a pharnaceuti cal

combi nati on coYpbanethenasi3t obthis nmeﬂjtonasthmbm@mnsc@fla gomppbeodiafe anmount
of a co SItIOI’l co a first comp said first dbeln
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salt qof %g* RitMg @hdqﬁhé:%csineéeﬁayasd@s@ﬁ@@@@eﬁﬂ&mound sai d second
conpound bel ng a aldose reductase -20- inhibitor, a glycogen phosghorylase

inhibitor, a sﬁcdmrdmgl)d@mman@@pasbofm liveotion is asuethod foetreating abesity
acarbose, a thi.azol,i di.nedi oge sucl ﬁs troglitazone, rezulin,  a glitazone

such as r%ﬁ@"?'?%%jﬁgﬂ'ﬁ 984818 P a sul fonyl uree, glipazide, glyburide,

or  chl orpropagni de; a@BHonHﬁ bpé‘ﬁiétko?nﬁowr%ﬁ#&'cé?fipo%%ﬂftb@ﬁg avedingllg |or
di luent. Another aspect of this inventionis a kit conprising: a. an anount

of a For merapounchreppiddlg Hepefdong Rhermaseuticallyaacqspiabiasalt ofeaid gompound
accept abl ec?alt ofO ai d _compound or of said prodrug and a pharnaceutically
accepltoablcér a’sﬂ’q BF Verf e or diluent in a first unit dosage form 10 b..

an amount of apn al dm@nfoadu@t@%@comlcbmwundasalwm duirapeled pemgea R,
inhibitor, a sorbitol dehydrogenase inhibitor, insulin, netformn acar bose,

a thiaz cﬂgmlﬁeaﬂm‘r@nymhc agent, ¢ eatinghehavies 1odifying &}ﬂqrttaQbﬂ'é l\éﬂhéh as
chi or pr op ioae e wRE R e aeEn ot 3 ot 88pot LfPLORIs St
di | uent |tnemm@nﬂfeunl t dosage form 15 and
15 This invention is also directed to a pharmaceutical combination composition
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 a B3 agonist, a

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

a pharmaceutlcal carrier, vehicle or diluent.

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 B3 agonist, a thyromimetic agent, an eating behavior
modifying agent, or an 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 result in a therapeutic effect.



c. nmeans for containing said first and second dosage fornms wherein the
anounts of the first and second conpounds result in a therapeutic effect.
The pharnaceuti cal conpositions containing the active ingredient may be in a
20 formsuitable for oral use, for exanple, as tablets, troches, |ozenges,
aqueous or oily suspensions, dispersible powders or granul es, enul sions,
hard or soft capsules, or syrups or elixirs. Conpositions intended for oral
use may be prepared according to any nretthod known to the art for the
manuf act ure of pharmaceutical conpositions and such conpositions nmay

contain one OpRERIRRAEEesHG! Rfchesl (thkOMsingR, OF iPlih\2eo iR tREr<@¥) in the

sweet eni ng agents, flavoring agents, coloring agent’'s and preserving agents
i n order abovprcowhiratismametivels, combigatiiregempositian andtcasneingtiepsitaigreons.
Tabl ets conta,%)n Ehe active ingredient in adm xture with non-toxic

phar mace A&SEHP§Y PEIQWe et abl e exci pi ents which are suitable for the

manuf act ure ofrHeABlIGkg diesitoreBi€ bRHRR bhtiIBYsileadaitsexanpl e, inert _
‘di luents, such as cal ci'um carbonate, sodium 30 carbonate, |actose, cal cium
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capsul es onrlecesaser (duehasd oNistat). Othedaaotedtis agentdingude bembesioragonists)

medi um for exanple peanut oil, liquid paraffin iq or olive oil. Aqueous
suspensi 6e8vewePIANdresierona L analnos theneof. wlurproticrid rapePtos agppistsand
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wetting &§ My be a naturally-occurring

Another aspect of this invention is a methad 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 glycogen phosphorylase inhibitor, a sorbitol
25  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 wherein the amounts of the first
and second compounds result 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



phosphati de, for exanple, lecithin, or condensation products of an al kyl ene
oxide with fatty acids, for exanple polyoxyethylene stearate, or

condensation products of ethylene oxide with long chain aliphatic alcohols,.’

for exanpl e, heptadecaet hyl ene- oxycetanol, or condensation products of
ethyl ene oxide with partial esters derived 20 fromfatty acids and a hexitol
such as pol yoxyet hyl ene sorbitol nonool-egge, or condensation products of

et hyl ene oxide with partial esters derived fromfatty acids and hexitol
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amounts of the first and second compounds result in a therapeutic effect.

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 admixture 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 talc. The tablets may be uncoated or they may be coated by



15 Syrups and elixirs may be fornulated with sweeteni ng agents, for exanple,
gl ycerol, propylene glycol, sorbitol or sucrose. Such formul ations nay al so
contain a denulcent, a preservative and flavoring and col oring agents. The
pharmaceutical conpositions may be in the formof a sterile injectable
aqueous or ol eagenous suspension. This suspension may be fornul at ed
according to 20 the known art using thpg?_suitable di spersing or wetting
agents and suspendi ng agents whi ch have Deen nentioned above. The sterile
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oi nt ment singrexdiémtds mized wmtithowateoor snspkemedmms, foe ezampbs peanuti ailg ligiid parafiiund
of the i nver]ti on are enployed. (For purposes of this application, topical
appli &t i PR i ncl ude nout hwashes and gargl es.) The conpounds for the

present i nventhglleG@NsRHeHABAY &rRERAhERCIDE rhateraNAsRimixRurk Witk sidipiard cal
use of suitable intranasal vehicles, or via transdefnmal routes, using those

forns of Suitabiritartee manuiagiare pbaquedus suspansians: hBgeh excipedtnaiey skill in
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present | fatgricidy) forsexample polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example, heptadecaethylene-
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 aqueous
suspensions may also contain 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 olil, 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.



selected in accordance with a variety of factors including type, species,
wei ght, sex 15 and nedi-cal condition of the patient; the severity of the '
condition to be treated; the route of adm nistration; the renal and hepatic .
function of the patient; and the particular conpound thereof enployed. A
physi cian or veterinarian of ordinary skill can readily determ ne and
prescribe the effective amount of the drm4g required to prevent, counter,
arrest or reverse the progress of -the condition. Optimal precision in
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adm ni st ef gdrtial ediers @@ﬂ@‘edjﬁéﬁ'ﬁfat@'fadﬁé)an@ INeRRoInHyeidebi o esaiviple, soBitaRDUNt
of active ingredient that may be combined with the carrier 5 materials to

produce §iangoteatesand condensation nradycféeqfélﬁ@isagl mqﬁml esternvéh ethdane @xidend
the Specrid wosRYefubine SabRaR hdhodPats T st a8 Sontoon & |

vari ety e{veb&si gnulﬂgwm.ﬁ@agbﬁtsage body wei ght, general health, sex,
diet, time of admnistration, route or admnistration, rate of excretion,

drugi5io corrbﬁwlﬁ%@ﬂ%ﬁwlt%@aé{éi)%fqrwlﬂiﬁd With speetenindagents<ies eXxarmie goi ng

t her apy. ‘ardlhﬁfd%rﬂ)gle(?\%pﬁg&ﬁmg ﬂohﬁ d?oéé SH%H; %ﬂoﬁg {nHiFaIEB’ lcloﬁﬁﬁlﬂ%

prepar at not e cons rue € Sscope
of the ddemubsantea preﬁddm;th@arvdaﬂae@imand icolopiagameyrgs.and anal ogous

structures ma)f geph%%%rcgﬂttlcgl %omr?cfs?’tlons 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 parenterally-
acceptable diluent or solvent, e.g.,as a solution in 1,3-butane diol. Among the
acceptable vehicles and solvents that may be employed are water, Ringer's solution

25 and isotonic sodium chioride solution. In addition, sterile fixed oils are conventionally
employed 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

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




skilled in the art. 15 In the preparations and exanples, the follow ng
abbrevi ati ons are used: room tenperature (R T.), phenyl (Ph),

-t - butyl oxycarbonyl (-Boc), methylam ne (MeNH2), sodium

triacet oxyborohydri de (NaBH(OAc)3), ethyl acetate (EtQAc), nethanol (MOH),
triethylamne (Et3N), ether (Et20, tetrahydrofuran (THF), :

di i sopropyl ethylamne (i Pr2NEt), 1,2 di hoxyet hane (DVE), ethanol (EtOH),
1,1 20 bis(diphenylphosphin0)ferroceneF? ppf) and preparative thin |ayer
chromat ography (PTLC), b (broad), broad singlet). Preparation 1 HN NWO
O 25 To a mi xForiepigal Mser@r@tam@m Jallips, prniuiong o $ospersinNeslo. and

2dded NaEPRRAYE rErRguR B mEpTettoler rAEIRE GRn Rt il
over ni ght apbltt%'ﬂoﬂ%H@@Habaﬁébtr&n)shétﬁﬁcl@déﬁ@b@ﬁ@ba@h@sw roRss Jext r act ed with

ether (700 m ). The organic |ayer was 30 washed with sat dried

(MgSO4), filt e'ﬁ'b@l commuodﬁd@mﬂw%mréaembngewﬁ f@n Mﬂm@@d inte Htganasaly

. 2.8 st s febibasery, sigple hpefal{Briget. Shyeltidep s aihe, ™

~~ QuN O Mdsb‘%rm@oﬂ'@aﬁséérmaﬂ%ﬂ[rﬁﬁétdheQWeﬂﬂ(anpwﬁtds@rbfbrﬁﬁé 10l irBeart.
nmmol ) and Et 3N (35 , 252 mol) in CH2CI 2 (300 m) was added benzyl

chl or of or frathe § mrﬁteregze thedonm of adiamisgermal delivesy isystesatthe dusaas ( 200 )

dded d d NaCl
(120" aqletRn b0t foudérhs RRinI AR Bt hPot iR imiodhtiho, 88 S D20
was addeddddbddClegirfied. edihgés@ﬁws 6he ﬁfééentanabnttdremamlyo@e\/@nv@ﬁedrwé for 4
hr. The reaction m xture was concentrated, acetone was added, and the

react ion RUPRasitervemplaying bases suel as sacoa huttes alycernated gelatis.
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 renal 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 milligrams 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.



di ssolved in MeOH (40 m) and Et20 was added. The resultant precipitate was
col l ected, washed with Et20, and dried to give the product as a solid (20.2

g, 85%. 15 Msnie 249 (MtH , free base). Preparation 3 1 HNN~ i i- F3C'

Step 1 :Z~- OONON N DD 20 F3C An N2-purged m xture of Preparation 2
(1.03 g, 3.68 mol ), 2-brono-3- trifluoronethylpyridine (1.60 g, 7.08 mol),
Pd(OAc)2 (48 ng, 0.21 mmol), 1, 3-bis- (digphenyl phosphi no) propane (0.82 g,
0.20 nmml ), and sodiumt-butoxide (1.42 g, 14.8 nmmol,) in toluene (10m)
was heated at I i ' : :

and 111 tered t ArNaglrdquihing AR FASh! CHlnB tEUt MInER fal ePauihhictRe
CH2Cl 2/ watig s, sirgld ddilg dosgaor thel e daiipsosagbedaybt admainisterbd Gh dividemd doses
(MgS™M), filtered and concentrated. The residue was subjected to flash

chr omat ogrAdpwg: threg aafAktimedgty.2 to 1: 99 MeOH CH2CI 2) to give the product

1008 o°0% 7 MR Shbuntotacilelharedferififh fiaf) o8 SR easert of Step

H2 at nesphmaterialsfiberoduee gimgle tibeageafonmywill vsarg dependind) ugnn thiel Hosttreated
through Celite and the volatiles were evaporated to give the product (0.67
g, 94% . 9dihe pasicylarmpde of pgmiRistraliPNowi ng conpounds wer e made usi ng

essential ly the A BRASRIEE hodtlet Mhatite GRS Bost Vel 109 ARG idHidlisr
patient will depend upon a variety of factors including the age, body weight, generali
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 [imit 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 examples, the following abbreviations are used: room
temperature (R.T.), phenyl (Ph), -t-butyloxycarbonyl (-Boc), methylamine (MeNH),
sodium triacetoxyborohydride (NaBH(OAc)z), ethyl acetate (EtOAc), methanol
(MeOR), triethylamine (Et3N), ether (Et,0), tetrahydrofuran (THF),
diisopropylethylamine (iProNEt), 1,2 dimethoxyethane (DME), ethano! (EtOH), 1,1'-

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

Preparation 1
|

HN
Oy

25
To a mixture of N-t-butoxycarbonyi-4-piperidone (10g, 50 mmol) and aqueous
methylamine (40% w/w, 10 ml) 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 m)
was added and the whole was extracted with ether (700 ml). The organic layer was

30 washed with sat'd NaCl, dried (MgSOQ,), filtered, and concentrated to give the product



Preparation 4 1 HNNN CF3 15 "H NMR (CDCI 3, 400 MHz) 6 8.24 (1 H, m,
6.8 (1 H s), 6.7 (1 H d), 43 (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 1 HNNt 20 'H
NVR( CDCI 3, 400MHz) 38. 16(1H, m),7.43(1H M, 6.64(1Hd,J=8.6 Hz), 6.56 (1 H,

m, 4.24 (2H, m, 2.90 (2H, M, 2.63 (1 H m, 2.47 (3H, s), 2.39 (1 H b),
2.00 (2H, m, 141(1H m. M5 nfe 192_pkkH)'. -27- Preparation 6 HN NYN

N M5 me 221 (M+tH)' Preparat|0n7 1 HN'NN 5 F Step 1 ~ ONONN UF An

H E‘éﬁ%ﬁ;jr%x 8 Bsfosss sa SHRMR Pt o mHed 3t b gar Roa e @t ol 255 o4
0. 29yl ) dze.se 3m,§wt1>@df>(mm neshighesy s 46 (48, mye! 49 no),

SOdI umt - but’ox

Preparation 2

]
Doy,

To a stirred solution of Preparation 1 (21.0 g, 83.7 mmol) and EtsN (35 ml,
252 mmol) in CH2Cl, (300 ml) was added benzyl chloroformate (18 ml, 126 mmq,l)
dropwise. After 5 hr, sat'd NH,CI (200 ml) was added, and the organic layer was
washed with H>O (150 ml) and sat'd NaCl (150 ml), dried (MgSO), 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 MeOH (40 ml) and Et,0 was added. The resultant precipitate was

collected, washed with Et,O, and dried to give the product as a solid (20.2 g, 85%).
15 MS m/e 249 (M+H", free base).

Preparation 3

Step 1

hig
1
20 FaC

An No-purged mixture of Preparation 2 (1.03 g, 3.68 mmol), 2-bromo-3-
trifluoromethylpyridine (1.60 g, 7.08 mmol), Pd(OAc), (48 mg, 0.21 mmol), 1,3-bis-
(diphenylphosphino)propane (0.82 g, 0.20 mmol), and sodium-t-butoxide (1.42 g, 14.8
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



(22.2 mol, 2.13 g) and toluene (40 m) was heated at 100 C for 3 hr. The
reaction mxture was allowed to cool then filtered through celite, and the
filter pad was washed w th EtOAc. The conbined filtrate and washi ngs were
washed with said NaHCO3, 15 water and said NaCl, then dried (MgSOH4),
filtered and concentrated. The residue was subjected to flash

chromat ography (gradient; CH2CI2 to 0.5: 296Q 5 MeOH CH2Cli) to give the
product (0.69 g, 289%. NB m e 344 (M-H)™ < Step 2 A mxture of the product of
Step 1 (0.69 g, 2.0 nmol) and 10% Pd/ C (80 in 20 EtOH (20 rrt%]qa

stirred L@\HE@lle@téroﬁnQ tbamgamnéaye;ms vashe WV'ES&WSNﬁCII tctrreéuMg ough

celite a th | ati | rate |eI C 100% as
ol i d. - itauet prpcante S pRe 3gaybas Slletal GRSt ihalrdont "l
4.2 (2H, @adre@t eH.2H toM: 99:M§O(-lld‘3'H2m2 to2915e(tﬁ$é4préauct21a5(§t$o%) Mg n4/e(2H
m. -28- Th of | |,owi ng conpounds were pr epared using the appropriate
starting 38t @d+R)’s and essential | y the sane procedure. Preparation 8 H't N
N5 1H NI\/R(CDCIS 400 MHz) 8 8.2 (1H, m, 7.35 (1H, m, 7.15 (1H m, 4.25 °
(2H { 82'5(2H m, 2.65 (3H s), 2.6 (1 H m, 2.5 (3H s), 2.0 (2H,

, (%gﬂ'— 1.4 (21-1, m. Preparation 9 1 HNO NN | 10 1H NWR
(CDCI 3 400 M‘R)mﬁuﬁe 89tr(e|1_pﬁddu&t of Step/1 (1L.0Blg, .75 mrkdl) (RBtOMwad sirréd whth
b), 3.74 (2H, 2.74 (3H, s), 1.70 (44 m. MsS me 192
(MHH) m%@qr H Ddﬁ% gbmq}q;r ard:]z atmosphars. After one day, the catalyst was removed

by filtration through Celite and the volatiles were evaporated to give the product
(0.67 g, 94%). MS m/e 260 (M+H)".

Q

10

The following compounds were made using essentially the same procedure

and the appropriate starting materiais:

Preparation 4
|

HN
T
&

CF3

15
"H NMR (CDCls, 400 MHz) 5 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) & 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)".




Step 1l HO NL.,CO0O Nk O A mxture of (3S)-(-)-3-acetam dopyrrolidine
(3.04 g, 23.7 mol), anhydrous CH2ClI2 (50 m), di-tert-butyl dicarbonate
(5.17 g, 23.7 mol) and Et3N (0.66 m, 4.74 20 nmol) was stirred for 40
mn., then partitioned between CH2ClI 2 (200 m) and H2O. The organic |ayer
was dried (Na2SO4), filtered and concentr at ed to give the product (5.17 g,
96% . 1HNWMR (CDCI3) 3 6.10 - 5.90 (d, b, 2:], 4.41 (m | H, 3.57 (s, b, |
H, 3.3 (m b., 2H), 3.18 (m b., 1 H) 2. 10(m 1 H, 1.96 (s, 3H, 1.92
(s, b., 1 H, 1.44 (s, 9H. -29- Ste o NNi.CN ko 5 To a solution of the
product of Step 1 (5.01 g, 21.9 mol r f ous THE (100 m) was added
NaH (95% 0.665 g, 26.3 nmol) and CITBl (4.1 mM, 66 mol). The reaction.
m xture was stirred at R T. for 16HRN dditional NaH (60% in mneral oil,
0.263 g, 6.58 nmol) and CH31 (4.1 m}@ss mol-) were added. The reactlon-
m xture was stirred for an additiona N#“' guenched with CH3OH (-5 m ) and
poured into HOio (100 m ). The whol e wagy racted with CH2CI 2 (3x200 m)
and the conbined organic |layers were dried (Na2SO4), filtered and
evaporated. Subjection of the resiM8anteo231 @dhH)thr omat ography (1:1 then 2:1
Et OAc/ hexane, then 2:98 CH3OH CH2Cl 2) gave the product (5.15 g, 97%."' HNMR
(CDCI3) (m xture of rotanmers) 6 5.10 (s, b., G3 H), 4.40 (s, b., G3 H,
3.60-3.00 (m b., 4H), 2.89 (s) & 2. 83ehd&htiofHBCO, 3H), 2.14 (s) & 15 2.09
(s) (CH3N, 3H), 2.10-2. 80 (m b., 2H), 6I 42 (d, 9H). MS nle 243 (M+H) +.
Step 3. A mxture of the product of te 2 (2.00 g, 8.26 nmmol), CH3CH (50
m) and ag. 5N NaOH (6.7 m) was re for 2.5 days. The reaction
m xture was allowed to cool 20 then NQto H20 (50 ml). The whol e was
extracted with CH2CI 2 (5x50 m ), and thef%hrrg\ned organi c | ayers were dried
(Na2SO4), filtered and evaporated to give t fproduct (1.40 g, 85%.' HNWR
(CDCI3) 6 3.00 (m 6H), 2.43 (s, 3H, 2.04 (m 1H), 1.71 (m 1H),
1.45 (d, §£§£—NB me 201 (M+Hr. 25 Preparation 11 1

I
Q\/OINU\J .

|
ZNE

An N2-purged mixture of Preparation 2 (0.94 g, 11 mmol), 2-chloro-5-

10  fluoropyridine (0.94 g, 7.2 mmol; Synthesis, 1989, 905 - 908), Pd(OAc). (64 mg,
0.29 mmol), (di-t-butylphosphino)biphenyl (0.16 mmol 49 mg), sodium-t-butoxide
(22.2 mmol, 2.13 g) and toluene (40 mi) 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 NaHCO3,

15 water and sat'd NaCl, then dried (MgSOQ,), filtered and concentrated. The residue was
subjected to flash chromatography (gradient; CH2Cl; to 0.5:99.5 MeOH/CH,Cl») to
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 to 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).




HN ~Os H3 Step 1 NCH3 OHO -30- To a stirred solution of 4-piperidone
hydrate hydrochl oride (40.00 g, 0.260 nol) in THE (320 m) was added
CH3S2Cl (31.0 m, 0.402 nol) and 15% ag. NaOH (156 nl) such that the
reaction tenperature was nmai ntai 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 wasogal |l ected and the- aqueous |ayer
was extracted with THE (2x250 m ). The conbi ned organic | ayers were dried

(Na2SO4). Aft il Lrati egi Mt h hexane
to give i he proioif BmolRs St TR RS Ra T Rl 3 5o (1 ™15
= 6. 00 Hzmatdals 2n8eskentidk)the sand®pfdcedlires 5.6 Hz, 4H). 10 Step 2 A nmixture
of the product of Step 1 (40.00 g, 0.226 nol), CH3CN (240 m), and 40% .
CH3NH2 (20.4 m, 0.263 nol) was stirlged at RT. for 1 hr. The m xture was
slowy added to a -10 C sol ution of (60.00 g, 0.283 nol) in
CH3CN (120 m). 15 After the additiop was conplete, the reaction was allowed :
to attain RT.. After 16 hr the reaaeti m xture was evaporated to a small
vol unme, and 1IN agq. NaOH (282 m) was\@ged. The resulting solution was
extracted with CH2CI 2 (3x500 m ), then>wi | uene. The conbi ned organic
| ayers were dried (Na2SO™4), filtered and e rated to give the product
(29.00 g, 63% as a solid. 1HNWR (CDCI3) 3 3.66 (m 2H), 2.84 (m 20 2H),

2.76 (5, 3H), ™ wrer(cnma,,zm MIEZ()$ 8. BP(I)lH iln)96 3(51(1I-2Hh) 7118%1nm) 4p5 (BB, e

193 (M+H) + Preparation SOH2 ep 1
m), 2.85'(2H, m), 265(3H s) 26(1H m), 25(3H s), 20(2H m), 1.9 (1H, b), 1.4
(2H, m).. ’

Preparation 9
i

HN\G

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)".

Preparation 10

Hr!l,,, C/N Jgo 7L )

15
Step 1

ol
0 @)
A mixture of (3S)-(-)-3-acetamidopyrrolidine (3.04 g, 23.7 mmol), anhydrous
CH2Cl2 (50 ml), di-fert-butyl dicarbonate (5.17 g, 23.7 mmol) and Et;N (0.66 m!, 4.74
20 mmol) was stirred for 40 min., then partitioned between CH,Cl, (200 mi) and H,O. The
organic layer was dried (Na;SOy), filtered and concentrated to give the product (5.17
g, 96%). '"HNMR (CDCl3) § 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).



O-ON%H2 60 A mxture of 4-piperidone ethylene ketal (0.64 m, 5.0 mmuol)
and sulfamde (0.53 g, 5.5 mol) in DVE (20 m) was refluxed for 16 hr. The
m xture was -31- concentrated to ca. 3 m, dissolved in EtOQAc (175 m),
washed with sat'd NH4CI (2x25 m), water (2x25 ml), and brine (25 m). The
organic portion was dried, filtered, and evaporated to give the product
(0.58 g, 52%9. M5 (ES) me 223 (MtH)*. Step 2 0 ~0OSOH2 5 A m xture of the
product of Step 1 (560 ng, 2.52 mol) ar@® pyridinium 4- tol uenesul fonate
(190 ng, 0.756 mmol ) in acetone (25 m) and water (0.5 m) was refluxed for
64 hr. The m xture was evaporated to dryness and the residue was

partitioned between CH2ClI 2 (75 ml) and aq. NaHCO3 (2x20 m ). The agueous

| ayer Jogteg2extracted with CH2Cl 2 and Et OAc sequentially. The EtOAc | ayer
‘was evaporated to-give the product (140 . 1H NMR (CDBOD 400 MHz) S 3.47

(1 H t, J=6.4Hz), 3.15 (3H, nj\[r'\g 6.4 Hz), 1.81 (3H,
m. Step 3 A mxture of the product mi?i 02%5135 nmg, 0.757 mmol), 40%
‘aqueous 15 nethylamne (0.3 m, 2.@ NaBH(OAc)3 (375 ng, 1.77
mmol) in 1,2- dichloroethane (5 nml) was stlrred at RT. for 19 hr. The

m xture was partitioned between 3N NaOH (5 nl) and Et QAc (3x50 ml). The
or ganic Iayer TeRS 61068 oF tad Eﬁbddc,‘i)oﬁ @pﬁmsoqr%@ .9 mRshePtin CHPyaEDUS TR

aqueous er was evaporated to dryness and e residue was suspended in

Et OAc. TNéC)J/@ 0ypeas ﬁdded/ai‘iam (P9%r 8c6Gg, 28 minol)randeCrb! ¢hidelnbP anmal)t dhei ve
a0t ner, ReLSlRgE i Ve Al R T by OB M M srBLER S 2L
ketal (4.¢6863g, 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 CH3OH (~5 ml) and poured into Hzo
10 (100 ml). The whole was extracted with CH2Cl; (3x200 ml) and the combined organic
layers were dried (Na,S0,), filtered and evaporated. Subjection of the residue to flash
chromatography (1:1 then 2:1 EtOAc/hexane, then 2:98 CH3OH/CH,Cl,) gave the
product (5.15 g, 97%). "THNMR (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), CH30H (50 ml) and aq.

5N NaOH (6.7 ml) was refluxed for 2.5 days. The reaction mixture was allowed to cool
20  then poured into H,O (50 mi). The whole was extracted with CH,Cl, (5x50 ml), and the
' combined organic layers were dried (Na>SOy,), filtered and evaporated to give the
product (1.40 g, 85%). "HNMR (CDCl3) & 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":s:CH3
00
Step 1

O,
U- tCHs

N

oo



25 30 mmol ) and 40% aq. nmethylamne (6.0 m) in 1,2-dichloroethane (75 nml),
was added NaBH(OAc)3 (9.6 g, 45 nmmmol) in portlons The reaction m xture was
vigorously stirred for 16 hr, then 1 N NaOH (75 nm) was added. The organic .
| ayer was washed with said -32 NaCl, dried (MgSO™4), filtered, and
evaporated to give an oil (4.60 g, 90°/c) that was used vvithout further
purification. "H NWVR (CDCl 3, 400 MHz) 5397 (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, m. 5 Exanple |
HI NyN fON

3, 5-di fl uoroph T@n@l gPrggn%Dé% 8}:%?%795%0%8%%’ 8%[2 QH@E%HGX@W@ 8f 0.260 mol)

br onp- 5- ni M40 iewas. el CIH%S(‘DQOI J31. Bdﬁﬂm})ﬂ@ﬂrﬁ@ﬁéﬁhaﬁ(% 240 NpOB. 486
mol ), potassi umtphos phate (5.06 g, 23.9 mml% and 1, 2-di net hox&let hane (40
m) was mMgasuel tha H\eséaa@m tﬂﬁ@pea@ttﬂ;@ veas ghaigtained Hebveen b oh - Fi ATtRTethas

al l oned t f r t f

oncont r (fiPrivas orh S, 8" BUEof o GimdiBn R fot 3 S BRnslerad e 2
and the ofeparaten/ mymﬁelwame/\aﬁbenﬁcv\latybr weaercolledidd aad ‘the-Nagleoudr il@gbr was
(MgS04), filtered _and concentrated. Flash chromatography of the residue

(1 99 Et GXEBRtSdaWER THFgéR)@SDh@I)pJ&Gu@@mpmeﬂeoggam@d@yewsv%eedagq* (Na=B)-
Tep g C'ig%'%n‘r?néﬂ ‘the dogte ﬁgé%dgé)%x lePRHS wlnedt BRnIdGAR Bivd 1ffe [ﬁFBM?
3 days. Th@e.00efcto0%s) B §bkd. IBENR (€DEL)-838:59 fif 9ugb. oc)emztﬂﬂ)armsg e, 3H),
vol atiles were evapor at ed to give the product (1 1 ng, 83%.
2.59 (t, J = 5.6 Hz, 4H).
10
Step 2
A mixture of the product of Step 1 (40.00 g, 0.226 mol), CH3CN (240 ml), and
40% CH3NH; (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 CH3zCN (120 ml).
15 After the addition was complete, the reaction was allowed to attain R.T.. After 16 hr
the reaction mixture was evaporated to a small volume, and 1N aq. NaOH (282 ml)
was added. The resulting solution was extracted with CHxCly (3x500 ml), then with
toluene. The combined organic layers were dried (Na;S0O,), filtered and evaporated to
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), 1.96 (m, 2H), 1.45 (m, 2H). MS m/e 193

(M+H)"
)
Preparation 12
|
HN
\G\L o NH2
o” o)
25 Step 1
3
O
N;S\:NHz
oo

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



M5 me 207 (MtH)~. Step 3 A m xture of the product of Step 2 (145 ny, 0.70
mml ), triphosgene (70 ng, 5 0.24 mmol ), and iPr2NEt (0.61 ml, 3.5 mmol) in
toluene (5 mM) was heated at 110 C for 2 hr. The reaction m xture was
allowed to cool and Preparation 5 (140 ng, 0.73 nmol) was added. After 16
hr, the reaction m xture was concentrated, and partitioned between CH2Cl 2
(40 nl) and H2O (20 m ). The organic |aygq-was dried (MgSO4), filtered and
evapor at ed. The resi due was subjected to PTLC (5:95 MeOH/ CH2CI 2) to to give

oy o, demireio B i iR TR o s W st ball i) i)

6.70 (1 H'nl)dwaﬂer:(2§2§ mikZand tﬁnrﬁs?(ZSlrrﬁ‘) Tthe, or@aﬁldpdmoﬂv&slﬂﬁed Gilteded, tarld S)
454(1Hn)44(, : r? 80 - 1.73 (4H,
nm. M5 (néwaposated(tongiye thewogmh@ g, 5@° M&(E&) m/ Q2B (MW)N\ c Sl 2
Step NOZ I~ NC S 2-1 20 Reaction of 5-chl or ot hi ophene- 2- boronic acid

W th 2-chloro-5-nitropyridine by essentially the procedure of Exanple 1,
Step 1 gaSteptdhe product. MS me 241 (MtH)'. Step 2 i ~NHZ I\N'l C S 2-2

25 o
ﬁj- -NH;

5 | &0

A mixture of the product of Step 1 (560 mg, 2.52 mmol) and pyridinium 4-
toluenesulfonate (190 mg, 0.756 mmol) in acetone (25 ml) and water (0.5 ml) wa‘é
refluxed for 64 hr. The mixture was evaporated to dryness and the residue was
partitioned between CH,Cl, (75 ml) and aq. NaHCO3; (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 (CD3OD, 400 MHz) § 3.47 (1H, t, J = 6.4 Hz),
3.15 (3H, m), 2.54 (1H, t, J = 6.4 Hz), 1.81 (3H, m).

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

15 methylamine (0.3 ml, 2.4 mmol), and NaBH(OAc); (375 mg, 1.77 mmol) in 1,2-
dichloroethane (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 194 (M+H)".

Preparation 13

| _
ks

O

To a stirred mixture of 1,4-cyclohexanedione monoethylene ketal (4.68 g,
25 30 mmol) and 40% aq. methylamine (6.0 ml) in 1,2-dichloroethane (75 ml), was added .
NaBH(OAc); (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



-34- To an ice-cold suspension of the product of Step 1 (400 ng, 1.66 mol)
and NiCl2.6H20 (790 ng, 3.3 mmol) in MeOH (20 nl) was added NaBH4 (252 nm, ‘
6.67 mmol) in portions. After 20 mn., H20 (10 m) and CH2CI2 (20 M) were .
added, and the whole was filtered through celite. The organic | ayer was
dried (Na2SO4), filtered and 5 concentrated to give a solid (286 ng, 82%.
"H NMR (CDCI 3, 400-MHz) 8 8.02 (1 H, d,_3>.

J=2.9Hz),7.38(1H,d, J=8.4Hz), 7. 12(1H, dd, J=3. 8, 0. 4Hz), 6. 98(1H,dd,J= 8.7, 2.7

ool ut  on e ot Sred b Bl B B SBAGERES. o

: " ) 0
0 b4 mmlr%ge dih}(&ﬁ?ﬁﬁtr{é ptirikic¥@sn AdRIRY d’)bGOH V\Z@'@)@QMHZFJFB(BIQW@H Q)nqt@; (1160 o,

e reaction m xture was al warmto R T. After 1 hr,
Pr epar at im)) 246 @H,), 1.0128Hmo), ). 8w dded .88 @21Hhm)r 40t (26h mij. xt ure was
stirred for 2 hr. The reaction m xture was poured into HO (20 m) and
extracted wwth CH2Cl 2. The organic |layer was dried (MgSO4), filtered and
evaporated. The residue was 15 subjected to PTLC (5:95 MeCOH CH2ClI 2) to give
the product (84 nmg, 82%. 'H NVR (CDCI 3, 400 MHiz) 5 8.32 (1 H d, J = 2.6
Hz), 816 (1 H m, 8.03 (1 H dd, Jifnfe-1 Hz), 7.46 (1 H d, J =8.6

Hz), 7.19 (1 H dd, J =4.0, 0.6 H), H s), 6.86 (1 H, dd J =
8.7, 2.7 Hz), 6.85 (1 H, dd, J = 4.0, eele) 6.65 (1 H d, J=28.1H),
6.60 (1 H m, 4.45 (1H, m), 4.3 87(2H rr) 284(3H s), 1.74
-1.66 (4H, m. 20 Exanple 3F Fo~N F3 SteplHI ~ NN
~NI ONO | O F 3-1

F i

Step 1
/IN02
F N
F 1-1

An N»-purged mixture of 3,5-difluorophenylboronic acid (7.76 g, 24 mmol), 2-
10 bromo-5-nitropyridine (2.46 g, 12 mmol), Pd(dppf)Cl,*CH2Cl; (0.40 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 allowed to cool,
filtered through celite, and the filtrate was concentrated. The residue was partitioned
between sat'd Na,CO3 and EtOAc, and the organic layer was washed with water and
15 sat’d NaCl, dried (MgS0O,), filtered and concentrated. 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 H; atmosphere for 3 days. The reaction mixture was filtered



25 -35- A mixture of the product from Exanple 1, Step 2 (1-2) (500 ny, 2.43
mml ), triphosgene (240 ng, 0.81 mmol) and i Pr2NEt (2.1 m, 12 mot) in
toluene (15 M) was heated at reflux for 2 hr. The reaction m xture was
allowed to cool to RT. and Preparation 1 (880 ng, 4.1 nmmol) was added. The
reaction m xture was stirred for 24 5 hr, diluted wth CH2C 2, and washed
with said NaHCO3, H2O, and sat'd Nad . e organic |layer was dried
(Na2SO4), filtered and concentrated. F[aSh chromatography of the residue
(gradi ent; CH2ClI 2 to 1.5:98. 5 MeOH CH2Cl 2 ave . t he product 60%
H NNR (taﬁevgfy celitg ang the volatiles vserﬁfvaﬁpsa?tegtw“@ﬁ%emp ugt @% 9”83%
“@gggbm(gﬁ-ﬁ)me(mll—b 6.74 (s, 1 H, 40(m1H) 420
(2 10 2.78 (m 2H), 1.67 - 1.55 (m 4H), 1.45 (s, 9H.
I\/B rrle 447 (MH)+. Step 2 H1 NN QCH | .2HCI F 3-2 To a solution of the
product @teSBep 1, 3-1, (510 np, 1.14 mmol) in THE (15 m) was added 2N HC

O e et SRl bR S R 5 8 B, isbphddoo g, "=
CD3 , 1

(7 0 ) J2‘%1 r%?qscﬁg qqio‘%%rﬁxs@@) éﬂm Nk {ﬁnﬂ)%l)'"ﬁ to%:@%‘ne @ rﬁﬁ A e51azte<2 %t@t 102C 3H)1 3

(t, 2H) & 20Hr. (Fﬂme @ictioR nﬂxth(rerwaszalipweﬁ t@?cc(ohanﬁl—ﬁ?repﬁf‘atrdr‘& W0 (mgHG)?S 20

St T t t f { 2 (0.19 , 80 i Cl 2 m..).

adSEd R, W3 S, AT 1R 57 iy it R uStie YT Comestiete astipatiigned so

Th ; th
r esi duee\%gs su Fg@? m”@r’@%’%:@%ﬂk@ﬂe&ﬁ%’% %? gpg,%gﬁ {eﬁngﬁét e( 70
nmy, 87% filtdred ad_evafinthted. A0 2Sidveryas3sigbjsoteditd, PT).C (8:966MeOH/CiClog i@ ( 1H,

(s, 18y, Sheane prpdigt (13Biangusn iy’ R DG dpRbyi) s st (R, S 228 P, 0
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
JTQ
B ¥ 0 N IN\
al S ~Z 5
Step 1
2~ NO,
< |
| YN
a’® 2-1
20 Reaction of 5-chlorothiophene-2-boronic acid with 2-chloro-5-nitropyridine by

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

Step 2

25



Example 4 Hi NN NI OONY F 4 To a solution of the amne 3-2 (51 ng,
0.12 mmol ) in CH2C 2 (2 mM) was added Et3N (0.1 m, 0.7 nmol) and

cycl opropyl carbonyl chloride (0.02 m, 0.2 mml). The reaction nixture was .
stirred at RT. for 40 min. then subjected directly to PTLC (5:95

MeOH CH2CI 2) to give the product (49 ng, 99%9. 'H NVR (CDClI 3, 400 MHz) 3
8.50 (1H, m, 8.16 (1H, m, 7.65 (1H, PB4-7.49 (2H, nm), 6.82 (1H m, 6.57
(1H, b), 4.75 (1H m, 4.56 (1H m, 4.32 (1H b), 3.21 (1H, , 2.93 (3H,

s), 2.66 (1H, ﬂ% nacg%o(é%stpe%on ofhe(Fd uggmf étlgﬁjgm?e s &) 4da

(MrH) +. Using the appropriate reagents ‘an epar ow hg
Exanpl es MﬁIl@GI—QOeﬁ&Oedgb& 3ansmh) maMbgDH (20 BﬁmasaddedMﬁH‘; FRUTHUREB H NVR

VB MEH o roiohe S . 10 G0 plian o Sata vid dicll pfotfel ™
7 45 ;(3t 68 (Qle \gagg%rea tﬁgﬁ‘@?" cejhté;)l_"ghe? S%aé'ﬁf\ay%r:jgas @'%}3()‘?@23@{_}0 ﬁlf@red“arﬂﬂ (m t

2H) (m&)céﬁtr&té}’td g:ve.b seli?l (QSBng,'LBE% & BIMRNEBCY3,(400 MH) 6 &0281 Hmd 1

?)s’ e §2280, H&)O*‘bdsé-(§4 dz),w%(ﬁg Ral) 56280045876 ('t o552

(CD’Q 55 5B B 1) 68ty = 3§, Oars B PN g 51 ' 14 “1H>
7.94 (m 2H), 768(d J
Step 3

To an ice-cold solution of the product of Step 2 (50 mg, 0.24 mmol) and

10  pyridine .(0.06 mi, 0.7 mmol) in THF (5 ml) was added N,N’-disuccinimidyl 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 mmol) was added and the reaction mixture was stirred for
2 hr. The reaction mixture was poured into H>O (20 ml) and extracted with CH,Cl..
The organic layer was dried (MgSQ.), filtered and evaporated. The residue was

15 subjected to PTLC (5:95 MeOH/CHCl;) to give the product (84 mg, 82%). H NMR
(CDCl3, 400 MHz) 6 8.32 (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, J = 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

Example 3 )
NN
F \/Nl g \Q“:s(
0o
F 3
Step 1
H |
@ NWN\O
N o] N\n,o)l/

25



1 " N" =8.8Hz, 1L H), 7.44 (t, 2H), 7.38 (m 1 H), 417 J~i 6.59 (s, 1H)),
4.86 (m 2H), 4.54 (m 1H), 1C 2.93 (m 2H), 2.89 (s, 3H), 2.45 (q, 2H),
1.76 (m 2H), 1.64 (m 2H 1.19 (t, 3H. NN (CDCI3) 8 8.50 (d, J = 2.7 Hz,
1 H, 8.10 | X(m 1 H, 7.91(d, J = 7.3Hz, 2H), 7.65 (d, J = 8.6 Hz, 1 H),
7.43 (t, 2H), 7.37 (m 1 H), 325 663(5 1 H) 4.24 (m 1 H), 2.94-2.90
(m -37- 1D5H), 2. 28(s 3H), 2.05 (m. g@ .82-1.64 (m 4H). H | (CDCl 3)
58.51 (d, J = 2.7 Hz, 8.32 (d, "3 = 1.8 H, 8.11 (m 2H),
7.93 (d, J = c 2 m
e Ve (m A XtUée?&'ff'fésp@?ggt%&%%@%pfﬁﬁéﬁafiﬁ? ?éé‘f}?@ 43 fyrien,
2.94- (s, tﬁﬂhgs@éhé@aldﬁa 80.g1ninndd) anw:mrgmltgm&nﬁ ﬁjmh‘ibl)ﬂwtelu%n% H&.mi H) ,
8.19 NY N ( ) Em 7.95 (d "'N 2H), 69(dJ

8.4 Hz, was H)aateli aoeﬂuafor%tar tl'%hﬁ reﬁqﬂon ANIXIre VG5 @lhqwamo cqolsg R/ ang) |

e, 17 ipardign 1 Pnide,PHmouiaS fade, 1R redcpn g et to B )

6 80 (Sm Hf H)lute@ v4|£h CHgC@")and‘Wé@ie(dﬂvntBHhtd&&-lC@%SHz(()”hnéH)atdNa@ the 3H)
1.83-1.70 (m 4H). G (CDa 3

(d, 1 H) orgask l@yﬁ;rwaﬁ)ined (Bea236H), iﬁpreégnq@cgnceruratem %lﬁshqu)romgtqgjaphy oi_H)
6.65 (m t% résn%ug?(géﬁentycﬁzﬁg to™ '5|)98§1\2§ébl(-17&H§Cl|£9 gaf}e five HBdu%W%Ozm%,l
60%). '"H NMR (CDCl3) § 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), 6.74 (s, 1H), 4.40 (m, 1H), 4.20 (m, 2H), 2.90 (s, 3H)
10 2.78 (m, 2H), 1.67 - 1.55 (m, 4H), 1.45 (s, 9H). MS m/e 447 (M+H)". '

.y
TEC
N
.2HCI
F 3-2

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 mi). After 6 hr, the volatiles were evaporated and the residue
15 was washed with ether (3x10 ml) to give the product (480 mg, 100%). 'H NMR
(CD3;0D) 6 9.28 (s, 1H), 8.69 (d, J = 8.8 Hz, 1H), 8.29 (d, J = 8.6 Hz, 1H), 7.60 (d, J =
5.8 Hz, 2H), 7.30 (t, 1H), 4.49 (m, 1H), 3.52 (d, 2H), 3.18 (, 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 CHxCl, (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/CH2Cl;) to give the product (70 mg, 87%). 1H NMR (CDCls, 400
25 MHz) §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)".



F(m 5H), 1.83-1.67 (m 4H).

H, 7.64 1f (m 1 H), 7.48
H, 6.58 (m 1 H), 6.53 (s,

IHH N (CDCI3) 3 8.51 (m 1 H),
(m 2H), 7.19 (m 1 H), 6.80 F | "
1 H, 4.54 430 (m 1H), 4.13 (m

8.14 (m 1

"s) (m 1

2H), 3.13.(m
1

2H), 2.94 F (s, 3H), 1.82 (m 4H). 11 (CDCI3) 3 8.32 (d, J = 2.2 Hz, 1 H),
8.08 "" (m 1H), 7.50 (d, J =8.7Hz, 1 H, 7.23(d, " " o0J=4.1H, 1
H, 6.88 (d, J = 4.0 Hz, 1 H), 6.58 ¢86-1H), 4.40 (m 1H), 4.32 (m 2H), 451
ci 2A 2.90 (s, 3H), 2.78 (m 2H), 1.68-1.50 (m 4H 1.46 (s, 9H). H (CDC13) 5
8.39 (d, J =2.4 H, 1 H, 807 1 Nxsimplédm 1 H), 7.52 (d, J = 8.8 Hz, 1 H),
7.26 (m " "'s 1 H, 6.90 (d, J 540 1 H, 6.60 (s, 1 H, 429 s o

4.42 (m 1H), 3.92 (m 2H),
4H. H1 (CDCI3) 5 8.38 (s,
Hz, 1 H, 7.27 (m 1 H), 6
4.45 (m 443 1 H), 3.92 (
(t, 3H). -38- H8 8.58 (s,
(m 1H), 7.43 (t, 2H) o
(m 1 H), 389 o

2.94 (sH3H), cl 2B 2.80 (m 5H),
1

1.84-1.79 (m
f* (d J = 8.8

. mY1 , .52 e-N
" e~ N 3B H, 1 H, 6.55 (bs, 1 H),
, 2.94 (m 7H), 1.84-1.76 | 2C (m 4H), 1.37
by 1 H, 810 (m 1 H, MNN7,95 (m 2H, 7.70

B NNs' 7.39 (m 1H),4657(s b, 1 H, 4.42
4H). H N (Che@ssolgtian ggtr(esammq_ﬁ 2 (@% é(q)ﬁél_r')ng)ol yin @é‘n&;lz lZ_Dml) was added( "
EtaN (0.1 mi, 0.7 mmol) and cyclopropylcarbonyl chloride (0.02 mi, 0.2 mmol) The
reaction mixture was stirred at R.T. for 40 min. then subjected 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)"

Hfil FF
N T
Nz

1A

(CDCls) § 8.52 (d, J = 2.5 Hz, 1H), 8.43
(m, 1H), 8.17 (m, 1H), 7.94 (m, 2H), 7.86
(m, 1H), 7.69 (d, J = 8.6 Hz, 1H), 7.45 (t,
2H), 7.39 (t, 1H), 7.01 (m, 1H), 6.60 (s,
1H), 4.47 (m, 1H), 3.68 (d, b, 2H), 3.04 (t,
2H), 2.98 (s, 3H), 1.87 (m, 2H), 1.78 (m,
2H).

456

Ho
TY ()
N 0 lN‘
s
FF

(CDCl3) & 8.57 (d, J = 2.5 Hz, 1H), 8.30
(m, 1H), 8.18 (m, 1H), 7.93 (d, 2H), 7.70
(d, 1H), 7.43 (t, 2H), 7.39 (m, 1H), 6.82 (s,
1H), 6.77 (m, 1H), 6.58 (s, 1H), 4.59 (m,
1H), 4.48 (m, 2H), 3.01 (m, 2H), 2.96 (s,
3H), 1.83 (m, 2H), 1.70 (m, 2H).

456

1B
N
~
T
@/EJ (e} U\EN
N =
1C

2H), 8.14 (m, 1H), 7.94 (m, 2H), 7.68 (d, J
= 8.8 Hz, 1H), 7.44 (t, 2H), 7.38 (m, 1H),
6.59 (s, 1H), 4.86 (m, 2H), 4.54 (m, 1H),
2.93 (m, 2H), 2.89 (s, 3H), 2.45 (q, 2H),
1.76 (m, 2H), 1.64 (m, 2H), 1.19 (t, 3H).

(CDCl3) 5 8.50 (d, J = 2.6 Hz, 1H), 8.17 (s,

417

R
JE0
5 © N

(CDCl5) 8 8.50 (d, J = 2.7 Hz, 1H), 8.10
(m, 1H), 7.91 (d, J = 7.3Hz, 2H), 7.65 (d,

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

J = 8.6 Hz, 1H), 7.43 (t, 2H), 7.37 (m, 1H),

325

L]



| if (m 2H), 7.70 (d, J = 8.8 Hz, 1 H), 7.46 (t, o0 so 2H), 7.39 (m 1 H),
6.64 (s, b, 1 H, 4.47 (m 403 1 H), 3.93 (m 2H), 2.96 (m 7H), 1.80 (m
3B 4H, 1.37 t, 3H. H(CDCI3) 8 8.52 (d, J = 2.6 Hz, 1 H), 8.10 P I NIf Nt
(m 1 H, 7.93 (m 2H), 7.68 (d, J = 8.8 Hz, --" "s, 1 H), 7.49- 7.35 (m
3H), 6.58 (s, 1 H), 4.46 417 | o o (m 1 H), 3.95 (m 2H), 3.18 (m 1 H),
3.03 3C2.85 (m 5H), 1.76 (m 4H), 1.33 (d, 6H). H1 (CDCI3) 8 8.55 (d, J
=2 4H, 1LH, 810 X(m 1 H, 7.987(m 2H), 7.68 (d, J = 8.8 Hz, PN " s
1 H, 7.46-7.36 (m 3H), 6.64 (s, "1 H, 4.44 417 | o"(_m 1 H, 391(m
2H), 2[93-2.82 (mlD7H) 3D 1. 5H;,27 8((5) 3161)2.08 (@6 261), 1.38) 1.6 N (CD3CD) 8
9.20 (d, J = 2.4 8.5 m(m 1H), 8.25 (d, J = 9.2 12, 1H)A,b7.58
m  HNF ZH), / 49 (m 1 ( 4 I -- -4 0
(2H), 3l 00 ( \ Bﬂhjﬁ% J m 4H. 3E H
(CDC13) 8_8. ’(d J[_Ni 8% 6 d i | J =8.8 H,
3 S f? L, é‘“@m? ( mﬁ?%a%} g
3.93 2.93 (m 7 9
9.21 Ed, J = 2. 415( 1 H, 5$H)m<4©rﬁn ﬂ ); 3&?7'2(!5n 9=4—Qsz Hz, 1H), 7.59
(m F e=N_"'s'ue 2H), 7 28 (hHL 24B9 (m, ) m811n1-|)4H)3 85 (m 453 2H),
2.95 (m 7H) 1§1hll(m 6H) , 1-Q7DClg,)8F85|HXdJ 2.2 Hz, 1H), 8.19.
X @ (m, 1H), 8.15 (m, 1H), 7.95 (d, J = 8.4 Hz,
N 9 “i | 2H), 7.69 (d, J = 8.4 Hz, 1H), 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 (CDCls) 6 8.51 (m, 1H), 8.17 (m, 1H), 7.66
NN
Y *O (d, 1H), 7.50 (m, 2H), 7.38 (t, 1H), 6.80
F SN O N | (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).
F
1G
Ho (CDCls) § 8.53 (m, 1H), 8.18 (m, 1H), 8.04
Y j:/\. (d, 1H), 7.66 (d, 1H), 7.50 (m, 2H), 7.26
F ST © "y (m, 1H), 6.80 (m, 1H), 6.65 (m, 1H), 6.53 442
e (s, 1H), 4.50 (m, 1H), 4.29 (m, 2H), 2.91
F (m, 5H), 1.83-1.67 (m, 4H).
1H
ol (CDCl3) § 8.51 (m, 1H), 8.14 (m, 1H), 7.64
A0 *(j (m, 1H), 7.48 (m, 2H), 7.19 (m, 1H), 6.80
F N © NN | (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 X
Hol (CDCls) 5 8.32 (d, J = 2.2 Hz, 1H), 8.08
Y (m, 1H), 7.50 (d, J = 8.7 Hz, 1H), 7.23 (d
@Q ° GWO\K J=4.1Hz, 1H), 6.88 (d, J = 4.0 Hz, 1H),
s 0 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,
2A 4H), 1.46 (s, OH).
Ho (CDCl3) § 8.39 (d, J = 2.4 Hz, 1H), 8.07
Y C: (m, 1H), 7.52 (d, J = 8.8 Hz, 1H), 7.26 (m,
S0 N-s®® | 1H), 6.90 (d, J = 4.0 Hz 1H), 6.60 (s, 1H), 429
)5 O 14.42 (m, 1H), 3.92 (m, 2H), 2.94 (s, 3H),
c 0B 2.80 (m, 5H), 1.84-1.79 (m, 4H).
o (CDCl3) 6 8.38 (s, 1H), 8.08 (m, 1H), 7.52
Y X *G (d, J = 8.8 Hz, 1H), 7.27 (m, 1H), 6.90 (d,
~" v © NsO | J=3.8 Hz, 1H), 6.55 (bs, 1H), 4.45 (m, 443
)-s S 1H), 3.92 (m, 2H), 2.94 (m, 7H), 1.84-1.76
c oc (m, 4H), 1.37 (t, 3H).



3G H (CDCI3) 6 8.52 (d, J
8.8 Hz,
(m 453
1.78 (m 4H),

"L~
1H),

7.78
439

(t, 3

7.2H

4. 43
4H)
1H),
(m 1
(s, F|3
1H,

4.44 (m 1H
(m 4H).

1 H, 7.49 (m F"N

1H),
1.33 (d,
(m 1H),
3.91
31 H |

_Iﬂ { e

2.4 Hz,

3.93 (m 2H),
3H 6H).
7.78 (m 1 H),
: (m 2H,
(CDCIS) 8 8.59 (

m 1H),
6.57 (s,
2H), 2.95
2.4 Hz,

'"''s:
3.18

-I-I/-\

1H),

1H,

(s,

7.63 (d, J

4. 47
3H),

807 F 1
6.53 (s,

}_.\

TI

(m
_|)

\II

akazhm 4H)

\%fm’

OLb

1I-
,11 1?})0'7
% %’ Bl

1H), 393(m 2H 296(m 7H), 1.80 (m,
4H), 1.37 {t, 3H).

(CDCl3) 6 8.52 (d, J = 2.6 Hz, 1H), 8.10
(m, 1H), 7.93 (m, 2H), 7.68 (d, J = 8.8 Hz,
1H), 7.49- 7.35 (m, 3H), 6.58 (s, 1H), 4.46
(m, 1H), 3.95 (m, 2H), 3.18 (m, 1H), 3.03-
2.85 (m, 5H), 1.76 (m, 4H), 1.33 (d, 6H).

417

(CDCl3) 6 8.55 (d, J = 2.4 Hz, 1H), 8.10
(m, 1H), 7.93 (m, 2H), 7.68 (d, J = 8.8 Hz,
1H), 7.46-7.36 (m, 3H), 6.64 (s, 1H), 4.44
(m, 1H), 3.91 (m, 2H), 2.93-2.82 (m, 7H),
1.86-1.76 (m, 6H), 1.06 (¢, 3H).

417

(CD;0OD) § 9.20 (d, J = 2.4 Hz, 1H), 8.53
(m, 1H), 8.25 (d, J = 9.2 Hz, 1H), 7.58 (m,
2H), 7.29 (m, 1H), 4.30 (m, 1H), 3.86 (m,
2H), 3.00 (m, 5H), 2.50 (m, 1H), 1.95-1.78
(m, 4H), 1.05 (m, 4H).

451

(CDCl5) 6 8.52 (d, J = 2.4 Hz, 1H), 8.12
(m, 1H), 7.63 (d, J = 8.8 Hz, 1H), 7.49 (m,
2H), 6.80 (m, 1H), 6.59 (s, 1H), 4.45 (m,
1H), 3.93 (m, 2H), 2.93 (m, 7H), 1.79 (m,
4H), 1.36 (t, 3H).

439

(CD;0OD) 6 9.21 (d, J = 2.4 Hz, 1H), 8.55
(m, 1H), 8.25 (d, J = 9.2 Hz, 1H), 7.59 (m,
2H), 7.28 (m, 1H), 4.30 (m, 1H), 3.85 (m,
2H), 2.95 (m, 7H), 1.81 (m, 6H), 1.07 (¢,
3H).

453

(CDCl3) § 8.52 (d, J = 2.4 Hz, 1H), 8.13
(m, 1H), 7.63 (d, J = 8.8 Hz, 1H), 7.49 (m,
2H), 6.81 (m, 1H), 6.57 (s, 1H), 4.47 (m,
1H), 3.93 (m, 2H), 3.18 (m, 1H), 2.99 (m,
2H), 2.95 (s, 3H), 1.78 (m, 4H), 1.33 (d,
BH).

453




NyN 8.25 (m 1 H), 7.71 (m 3H), 7.41 (m 1 H, "4.29 (m 1 H, 3.85 (m

2H), 3.01 (s, 3H), 407 2.87 (m 5H), 1.94-1.76 (m .4H. F 3N H" (CDC 3)

5852 (d J=25H, 1H, 812 1( (m 1H, 7.71 (m 3H, 7.38 (m 1 H),
2.96

7.07 "1 "S (m 1H), 6.47 (m 1H), 4.43 (s, 1H), 3.92 433 o (d, 2H),
(m 5H), 2.28 (m 1 H, 1.81 F(m 4H), 1.17 (m 2H), 1.00 (m 2H). 30
(CDCI3) 8 8.51 (d, J = 2.6 325313 1" (m 1H), 7.93 (d, J = 7.3 Hz,
2H), 7.68 (d, 1" "o‘~J: 7.45 (1, 2H), 7.38 (m 1H), 411
6.61 (S—L1-H 4.4 (mﬁl!—!,L, Qﬂ{m QI—I\ AA-2.91 (s 279 (m—2H)
1.76-1. 55 (m 4;1}4)#q s, JHCDGL)s 3.60¢03y =24 lga. THd). 8302 513 Hz, 2H),
8.55 (d, FO = 2@, 1 K)M,8H)A7.78y(mL ), 77 Bem(dH)J7.28 *| " 8.6 Hz
1H), 7.4 “NZH) © ',s{.fg] érﬂ)n 2Hy, ®53((s, 1H),H). 4467 9 H)orB .ot H), 4.82 (m|1
H, 452 4.56 (m 1H),03.6 (frm2HI)FQ96C‘(51§H§rB79FﬂMEA—%2&4 s, 35 2.85
(m 1H),F190145(m 14H) (rnfiQy)( CDCI'3) 6°8.68 (m 2H) 8.55 (m 1H),
8.12 N~ ’\NlHB; 7.78 (m] ‘)64(dJ 8.6 Hz, Nojl"lH), 7. 47
(m 2Ky 7737 6. 827 85 Sb(m TH, 4. 59
(m FI1H. g]mg H, 3. Dﬁ%g dzu_%e 4"&1 0 85 (m 1M,
1.90-1. 45 O |3)§“é 8 1jdg(m|1
. 7,62 e o H (M g gH 65 446

(m, 1H) 9 (d J—112Hz 2H) 2.94

(m, 7H), 1.80 (m, 4H), 1.37 (t, 3H).

(CDCl3) & 8.60 (s, 1H), 8.06 (m, 1H), 7.77

(d, J = 7.2 Hz, 1H), 7.68 (m, 1H), 7.07 (m,

1H), 7.01 (m, 1H), 6.66 (s, 1H), 4.43 (s, 451

1H), 3.90 (d, 2H), 2.91 (m, 5H), 2.60 (m,

1H), 1.78 (m, 4H), 1.15 (m, 2H), 1.00 (m,

2H).

H ,5 (CDCl3) & 8.61 (s, 1H), 8.06 (m, 1H), 7.78
F Y Y \O (d, J = 6.8 Hz, 1H), 7.71 (m, 1H), 7.07 (m,
N © Ns o~ | 1H), 7.01 (m, 1H), 6.64 (s, 1H), 4.44 (m, 453
0 1H), 3.91 (d, J = 12.4 Hz, 2H), 2.93 (s,
F
3L

3H), 2.86 (m, 4H), 1.82 (m, 6H), 1.06 (,
3H).

! (CD3OD) § 9.20 (m, 1H), 8.55 (m, 1H),
o ‘C 8.25 (m, 1H), 7.71 (m, 3H), 7.41 (m, 1H),
N-sz 14.29 (m, 1H), 3.85 (m, 2H), 3.01 (s, 3H), 407

0 2.87 (m, 5H), 1.94-1.76 (m, 4H).

3N A
Ho (CDCl3) § 8.52 (d, J = 2.5 Hz, 1H), 8.12
X ]:/\. A (m, 1H), 7.71 (m, 3H), 7.38 (m, 1H), 7.07
N © Nosz (m, 1H), 6.47 (m, 1H), 4.43 (s, 1H), 3.92 433
0° (d, 2H), 2.6 (m, 5H), 2.28 (m, 1H), 1.81
F (m, 4H), 1.17 (m, 2H), 1.00 (m, 2H).
30

o (CDCl3) 6 8.51 (d, J = 2.6 Hz, 1H), 8.13
X *O (m, 1H), 7.93 (d, J = 7.3 Hz, 2H), 7.68 (d,
o © ero\‘< 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).
oL (CDCl3) 6 8.69 (d, J = 5.3 Hz, 2H), 8.55 (d,
Y ‘GY@ J =27 Hz, 1H), 8.14 (m, 1H), 7.62 (d, J =
F N © Ny~ | 8.6 Hz, 1H), 7.47 (m, 2H), 7.28 (m, 2H),
o 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).




FN " 2H), 6.80 (m 2H), 4.75 (m 1H), 4.50 (m 1 1H), 3.90 (m 1H), 3.18
(m 1H), 2.90 (s, F 3H), 2.59 (m 1 H), 2.11 (s, 3H), 1.80-1.56 4D (m
4H). H1 (CDCI3) 58.50 (d, J =2.0 Hz, 1 H, 813 N("~(m 1H, 7.62 (d,
J=88H, 1H, 7.46 (m FI i N "02H), 6.78 (m 2H, 4.76 (m 1H),
4.51 (m 1H), 3.92 (m 1H), 3.11 (m 1H), 2.90 (s, 403 F 3H), 2.59 (m |H,
2.35 (q, 2H), 1.76-1.54 4Em 4H,1.15 (m 3H). HI (CD3OD) 8 9.26 (d, J =
2.4 Hz, 1 H, 859 NN (m 1H), 8.2940d, J = 8.8 Hz, 1H, 7.60 (m F 10
1"y(- 2 "1 H) 4.10 (m 1H), 3.21
(m 1H; g 9-1.62 4F ({m
6H,.é [%J%;‘?N\/N‘A(m
1H), 7| s, 6.78
(m , ( 1H}361812 417 1 H)
2.9 1 : AP ( Q(alzw 5415(9rﬁn4 1.13 (m
6H).. | H IF (CDCI3) 3 8.50 (d, JH#,CQBZ(ht,ﬂ-iD,BI) 2 @nltH), 296 B,F (m 1 H), 7,66
Etd%eJ(: 6.4 Hz, ME), 7.49 (m 3Hﬁézgssw1}mn%gﬁ5(m,ﬁq)w, 36.H)49 (28’8617H »
) m L ZH), 4 IFZ (m lH) (GD 8. . )& 5135 - 2. m
W, 1 89 L. 69 N;‘IW‘ H L (o g.ﬁ%( ?‘%ég ,m@vg g, 1 H agd 13
P-NND 6 = , , {nF ("9 2H), 6.80
(m 2H), §/ (Tﬁé’ 'Pl)%z" kg §;é§4§8( 1), 3.42 ()
419 F 1 1 p, S 204

? 3H. 3 0 (m H) PBH) 2.59(?n,1H),2( 11 (s, 3H) 1.80-1.56

Ho) (CDCl3) & 8.50 (d, J = 2.0 Hz, 1H), 8.13
X @ (m, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.46 (m,
F o © Ny | 2H), 6.78 (m, 2H), 4.76 (m, 1H), 4.51 (m,
0 1H), 3.92 (m, 1H), 3.11 (m, 1H), 2.90 (s, 403
F 3H), 2.59 (m, 1H), 2.35 (q, 2H), 1.76-1.54
(m, 4H), 1.15 (m, 3H).
(CD;0D) § 9.26 (d, J = 2.4 Hz, 1H), 8.59

4E
A
A *O (m, 1H), 8.29 (d, J = 8.8 Hz, 1H), 7.60 (m,
F@/CJ ° Ny™ | 2H), 7.32 (m, 1H), 4.70 (m, 1H), 4.39 (m,
(o]
F

1H), 4.10 (m, 1H), 3.21 (m, 1H), 2.98 (s, 417
3H), 2.71 (m, 1H), 2.42 (m, 2H), 1.79-1.62

4 (m, 6H), 0.99 (m, 3H).
Nl (CDCl5)  8.50 (d, J = 2.4 Hz, 1H), 8.15
Y C (m, 1H), 7.61 (d, J = 8.4 Hz, 1H), 7.47 (m,
F SN © Nm/k 2H), 6.87 (s, 1H), 6.78 (m, 1H), 4.76 (m,
0 1H), 4.50 (m, 1H), 4.05 (m, 1H), 3.11 (m, 417
F 1H), 2.90 (s, 3H), 2.80 (m, 1H), 2.59 (m,

1H), 1.82-1.54 (m, 4H), 1.13 (m, 6H).
Hol (CDCl3) 8 8.50 (d, J = 2.4 Hz, 1H), 8.14
T @ Fe | (m, 1H), 7.66 (d, J = 6.4 Hz, 1H), 7.49 (m,
F N © Nm*-; 2H), 6.81 (m, 1H), 6.49 (s, 1H), 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).

4H
o (CDCl3) 5 8.50 (d, J = 2.0 Hz, 1H), 8.13
Y O (m, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.46 (m,
F N © Ny o7 | 2H), 6.80 (m, 2H), 4.70 (m, 1H), 4.52 (m,
0 1H), 4.10 (q, 2H), 3.94 (m, 1H), 3.42 (s, 419
F 3H), 3.10 (m, 1H), 2.90 (s, 3H), 2.64 (m,
1H), 1.79-1.57 (m, 4H).
(CDCl3) 8 8.50 (d, J = 2.4 Hz, 1H), 8.12

4
RoA
i T G _| (m, 1H), 7.64 (d, J = 8.8 Hz, 1H), 7.47 (m,
N B/\fF 2H), 6.80 (m, 1H), 6.67 (s, 1H), 4.79 (m,
F

1H), 4.56 (m, 1H), 3.86 (m, 1H), 3.24 (m, 457
3H), 2.96 (s, 3H), 2.67 (m, 1H), 1.85-1.59
(m, 4H).




41 1 H, 1.79-1.57 (m 4H). H(CDCI3) 3 8.50 (d, J = 2.4 Hz, 1 H), 8.12 W~
(m 1H) 7.64 (d, J =8.8 Hz, 1H), 7.47 (m F Q-"-~N NI(~cF 2H), 6.80 (m
1H, 6.67 (s, 1 H, 479 (m 1H, 45 (m 1H, 3.86 (m 1H, 3.24 (m

457 F3H) 2.96 (s, 3H), 2.67 (m 1H), 1.85-1.59 4J m 4H). -41- (CDCI3) S
8.50 (d, J =2.4Hz, 1 H, 815 HYN~ s (m 1H), 7.63 (d, J = 8

7.46 (m INo ~NrD 3H), 7.30 (d, 1% _7.03 (m 1H), 6.80 (m 2H), 4.59
(m 3H), 3.06 (m 2H), 2.93 (s, 457 , 1.81-1.64 (m 4H). 4K H N
6B 1 2h] (DG ‘éﬁsﬁ@i‘a&?’@? EE o (n 1n
3.77 (m 2HFP ¥ 9 -N%E\g (P 1)1 H)183 @, 3 58.8 e, T, 7.48 (M N(cogs) 2 ’
8.50 (d: 74 Yz, 8. BH), T(301(d, hH)LF)03 (M 6tH), 6,80(m, 8.0 Hz, 1H),
7.45 (m | NN~ 2HR, G.QQH)rm.ngom,?JH)%@@ ml2H), 2.8378, (nrjg 2457 3. 20
(m ai. 290 (s, 3H), 2.84 (BHY4GI-F.6Hm, 4HyO (m 4 , 1.11(m 6H. 4M
N (CDCI3) S 8.504kd, J = 2.4 |Hz,” 1 H), 8. . ( , 762(d, J =88
2 (m 10 o ‘%%m;w PT84, J 2 D50 (m 1k
2 35-2. a3 anNi(f A L 2 o8- 148V (1K) 8 ﬁf’%&% 3=228 e,
i o~ ), 6.80 ’
1H.8 0 1H), 3.77 (m. 2H 292-283(m 11H), 418
F i 1.68 (m, 4H).
o) (CDCl3) § 8.50 (d, J = 2.4 Hz, 1H), 8.14
Y O N | (m, 1H),7.61(d, J = 8.0 Hz, 1H), 7.45 (m,
F N, © NyrN~ | 2H), 6.80 (m, 2H), 4.40 (m, 1H), 3.72 (m,
0 2H), 3.20 (m, 4H), 2.90 (s, 3H), 2.84 (m, 446
F " 2H), 1.70 {(m, 4H), 1.11(m, 6H).
o (CDCl3) 5 8.50 (d, J = 2.4 Hz, 1H), 8.15
Y ‘O (m, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.45 (m,
F N © ”“/D 2H), 6.79 (m, 2H), 4.76 (m, 1H), 4.50 (m,
0 1H), 3.78 (m, 1H), 3.26 (m, 1H), 3.04 (m, 429
F 1H), 2.90 (s, 3H), 2.60 (m, 1H), 2.35-2.13
4N (m, 4H), 1.99-1.42 (m, 6H).
HoL (CDCl3) 6 8.50 (d, J = 2.8 Hz, 1H), 8.15
D \O (m, 1H), 7.64 (d, J = 8.8 Hz, 1H), 7.49 (m,
F N° © Nfo 2H), 6.80 (m, 1H), 6.54 (s, 1H), 4.80 (m,
0 1H), 4.54 (m, 1H), 4.06 (m, 1H), 3.13 (m, 443
F 1H), 2.90 (m, 4H), 2.61 (m, 1H), 1.82-1.55
40 (m, 12H).
wol (CDCl3) 5 8.50 (d, J = 2.8 Hz, 1H), 8.15
| Y X OYO (m, 1H), 7.63 (d, J = 8.8 Hz, 1H), 7.46 (m,
F N7 © N 2H), 6.79 (m, 2H), 4.74 (m, 1H), 4.52 (m,
0 1H), 4.00 (m, 1H), 3.11 (m, 1H), 2.91 (s, 457
F 4 3H), 2.52 (m, 2H), 1.79-1.24 (m, 14H).
Ho (CDCl3) 8 8.50 (m, 1H), 8.15 (m, 1H), 7.64
P ST B YT | (@, =88 iz, 1H), 748 (m, 3H), 7.33-
N L 7.19 (m, 2H), 6.80 (m, 1H), 6.50 (s, 1H),
! 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).
Hol (CDCl3) § 8.50 (m, 1H), 8.15 (m, 1H), 7.83
] Y \CYQ (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,
O 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).




NI 2H, 6.80 (m 1 H),
, 454 (m 1 H, 406 (m 1H, 3.13 (m 443 F
1H), 1.82-1.55 40 (m 12H). (CDCI3) S 8.50 (d,
An(m 1H, 7.63 (d, J =8.8 H, 1 H), 7.46
, 474 (m 1H, 4.52 (m 1 H, 400 (m 1
57 F3Fm2_2.52 (m 2H), 1.79- 1 24 (m 14H). 4P
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) (dH)d =2.8Biz 8 én(m,l
N—l),?QI—IIm TH3,17.661(d1J H)8.4H (m 1
. A9), (7350 ImtPH)46.88 (1 :37@ S50l H)

)ﬂha@ r%61 ,4.8M0(m, 4 53(80 nékH), 1.
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m 1H), 4.82 {m. 1H) . 3 60Ck) 0850 | fﬁs’i 4,Hzfit* 14im 297 (s
‘88 (M”13 ,m%%(mmm)mud =8. Hz,1H) (m,
F N © N X | 2H), 7.35 (d, 1H), 6.99 (d, 1H), 6.80 (m
O B 1 1H), 6.60 (s, 1H), 4.80 (m, 1H), 4.60 (m, 535
F 1H), 3.80 (m, 1H), 3.21 (m, 2H), 2.94 (s, 537
4T 3H), 1.77 (m, 4H).

T (CDCl3) 5 8.51 (m, 1H), 8.10 (m, 1H), 7.62
Y X \O (d, J = 8.4 Hz, 1H), 7.47 (m, 2H), 7.33 (m,
N O N 2H), 7.25 (m, 1H), 6.84 (s, 1H), 6.77 (m,

O C | 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,
4U 1H), 1.83-1.67 (m, 4H).
i (CDCls) 6 8.50 (d, J = 2.4 Hz, 1H), 8.13
- 2] g“(}& (m, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.46 (m,
J 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
4V 2H), 2.04-1.54 (m, 19H).

H oo ~o (CDCl3) 6 8.52 (m, 1H), 8.15 (m, 1H), 7.63
z Nw”*@ (@(0\ (d, J = 8.8 Hz, 1H), 7.48 (m, 2H), 6.80 (m,
o AN 0" | 1H), 6.69 (s, 1H), 6.63 (m, 2H), 4.82 (m,
1H), 4.56 (m, 1H), 3.86 (m, 10H), 3.15 (m, 541
AW 1H), 2.94 (m, 4H), 1.76 (m, 4H).

Ho | (CDCl3) & 8.51 (m, 2H), 8.15 (m, 1H), 7.92
LT E O (m. 3H), 7.65 (m, 2H), 7.50 (m, 4H), 6.80 )
x (m, 1H), 6.51 (s, 1H), 4.92 (m, 1H), 4.60
F (m, 1H), 3.98 (m, 1H), 3.21 (m, 1H), 2.97 501
4x (m, 4H), 1.88-1.50 (m, 4H).

oL (CDCl3) & 8.57 (d, J = 2.8 Hz, 1H), 8.11
FA wr*Cz (m, 1H), 7.80 (m, 1H), 7.74 (m, 1H), 7.08
>N © qu°7< (m, 1H), 7.01 (m, 1H), 6.50 (s, 1H), 4.44 447
: o (m, 1H), 4.22 (m, 2H),2.92 (s, 3H), 2.81
F (m, 2H), 1.71-1.57 (m, 4H), 1.47 (s, 9H).
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Hol . | (CDsOD) & 9.30 (d, J = 2.4 Hz, 1H), 9.09
E AT Y U >3 | (s, 1H), 8.97 (d, J = 5.6 Hz, 1H), 8.74 (d, J
° Ny | =8.4 Hz, 1H), 8.65 (m, 1H), 8.19 (m, 2H), 452
0 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),
47 3.38 (m, 1H), 3.04 (s, 4H), 2.00-1.65 (m,
4H).
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(CD30D) § 8.29 (d, J = 2.0 Hz, 1H), 8.60
(m, 1H), 8.19 (d, J = 9.2 Hz, 1H), 7.61 (m,
1H), 7.45 (m, 2H), 4.70 (m, 1H), 4.41 (m,
1H), 4.18 (m, 1H), 3.21 (m, 1H), 2.93 (s,
4H), 2.69 (m, 1H), 1.77 (m, 4H), 1.14-1.09
(m, 6H).
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(CDCl3) 6 8.57 (s, 1H), 8.08 (m, 1H), 7.76
(d, J = 6.8 Hz, 1H), 7.68 (m, 1H), 7.10 (m,
1H), 7.02 (m, 1H), 6.80 (s, 1H), 4.75 (d,
1H), 4.51 (m, 1H), 3.88 (d, 1H), 3.16 (t,
1H), 2.90 (s, 3H), 2.59 (t, 1H), 2.11 (s,
3H), 1.80-1.56 (m, 4H).

389

4
H |
SORAS
N I
F
4EE

(CDCls) & 8.56 (s, 1H), 8.08 (d, J = 8.8 Hz,
1H), 7.77 (d, J = 7.2 Hz, 1H), 7.68 (m,
1H), 7.08 (m, 1H), 7.01 (m, 1H), 6.72 (s,
1H), 4.77 (d, 1H), 4.51 (m, 1H), 3.94 (d,
1H), 3.11 (, 1H), 2.90 (s, 3H), 2.60 (t, 1H),
2.34 (q, 2H), 1.80-1.54 (m, 4H), 1.15 (t,
3H).

403

(CDCl5) & 8.89 (s, 1H), 8.62 (s, 1H), 8.12
(m, 1H), 8.07 (s, 1H), 7.80 (d, J = 6.4 Hz,
1H), 7.70 (m, 1H), 7.11 (m, 1H), 7.01 (m,
1H), 6.64 (bs, 1H), 4.80-4.20 (m, 3H),
3.35-2.80 (m, 5H), 1.86-1.69 (m, 4H).

459

Example 5

H




N " =8.4 Hz, 1H), 8.65 (m 1H), 8.19 (m 2H), 452 7.62 (m 1H), 7.45 (
2H), 4.80 (m 1H), F4.50 (m 1 H, 3.76 (m 1 H, 446 (m 1H), 4Z 3.38
(m 1 H, 3.04 (s, 4H, 2.00-1.65 (m 4H. -43- HN (CDCI3) 5 8.57 (m '1
H, 8.10 (m 1 H, 7.79 F X (d,J=7.6Hz,1H),7.71(m1H),7.08(m i " 1 H,
7.01 (m 1 H), 6.52 (s, 1 H, 475 (m 415 1 H), 4.56 (m 1 H), 4.33 (m
H, 3.2 (m F1H, 2.91 (s, 3H), 2.6644m 1 H), 1.82-1.62 4AA Lm 5H,O.
m 2H, 0. 78 (m 2H).HI(CDCI3)5857(d J: .8 Hz, 1 H), 8:09 F | "if
(m 1 H, 7.78 (d = 8. y----lH) 7.07 (m 1
H, 7.01 (m 1 H .6 H, 453 (m 1H, 3.94
(m F1H, 3.13 1 H, 4BB 2.33 (t, 2H),
1.78-1.54 (m 6H), 0.9 Ct*@j, J=2.0H, 1H), 8.6
HNI FN(m 1H, 8. 61(m " 1H), 7.45 (m
2H), 4.70 (m 1H), 4.4 3.21 (m 1 H), 2.93 (s, 4
F 4H), 2.69 (m 1 CC(n§ 6H. H N (CDCI3) 5 8.
(s, 1 Hg8 P8 (m =6.8H, 1 H, 7.68 (m 1
H, 7.1 01 . H, 4.75 (d, 389 1H), 4.51
(m 1H), 3.88 (d, 3H, 2.59 (t, 1 H, 2.11
(s, 4DD 3H), 1.8 . % .56 (s, 1 H, 8.08 (d, J =
8.8 Hz, HO™ 'N
5-1
5 A solution of 2-hydroxy-5-nitropyridine (11.2 g, 79.9 mmol) in conc. HCI (57 ml)

was warmed to 50 °C and KCIO; (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. 'HNMR (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
CIﬁNOz
15 CI”oN 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%).
THNMR (DMSO-dg) 8 9.19 (d, J = 2.4 Hz, 1H), 8.97 (d, J = 2.4 Hz, 1H).
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F"" 1 H, 7.77 (d, J =7.2 Hz, 1 H, 7.68 (m 1 H, 7.08 (m 1 H, 7.01 (m
1H, 6.72 (s, 403 01 H, 4.77 (d, 1 H, 451 (m 1 H, 3.94 (d, F1 H,
3.11 (t, 1H), 2.90 (s, 3H, 2.60 (t, 1H), 4EE 2.34 (q, 2H), 1.80-1.54 (m
4H), 1.15 (t, 3H). H(CDCI3) 58.89 (s, 1 H, 862 (s, 1 H, 812 F N (m
1 H, 807 (s, 1 H, 7.80 (d, J =6.4 H, 1H, 7.70 (m 1H), 7.11 (m 1H),
7.01 (m 459 1H), 6.64 (bs, 1H), 4.80-420 (m 3H), F 4FF 3.35-2.80 (m
5H), 1.86-1.69 (m 4H). Exanple 5 -44- HCH3 G , NIr NONCH3 O F 5
Step 1 G NO2 HO N 5-1 SASO|U'[IO(9 of ZﬁdroxySnltropyrldlne(112g,

79.9 mol) in conc. HO (57 m) was Wgrigd %0 50 C and KCI OB (3.4 g, 27.7
mmol) in water (50 m) was added gdrQpwi,.se at such a rate that the
tenperature was kept below 60 C. [ ng the addition the product began to
‘separate. After TLC nonitoring indiyated conplete consunption of starting
material the m xture was cooled to B C and thg:product was i 0 isolated by
vacuum filtration. The solid was washed w t and dried at 50 C under

vacuum to gi veA flask phargeetwithn 3- ﬂy@roml%oal%aﬁw &1 B3R -G ostolsthes 8. 68
(d. 3 = Dbl orsth G: 40, 77l efyfEne dydbt aifutiliehér (e dng Step 2
potassium phosphate (4.95 g, 23.3 mmol) was purged with N,o. PdCly(dppf)2-CH2Cl2
5 (0.26 g, 0.32 mmol) was added. The reaction mixture was heated at 80°C under N,
for 2 hr, allowed to cool, and filtered through celite. The filtrate was extracted with
EtOAc (60 m!) was then washed with saturated sodium carbonate (40ml), water :
(40ml), t;rine (30 ml), dried (Na;SO,), filtered and concentrated. The residue was
subjected to flash chromatography (1:5 CH,Clz/hexane) to give the product (1.96g,
10 100%). "HNMR (CDCl3) 6 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
NG I NH,
>N
F 5-4
15 To an ice-cold solution of the product of Step 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, 29.5 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 filtrate was dried

20 (MgSOy), filtered and concentrated to give the product (2.3 g). "HNMR (CDCls) &
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).

Chr N
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Step 5



To phosphoryl chloride (10.5 g, 68.7 mml) was added successively, wth
cooling at 5 C, quinoline (4.4 g, 34.1 mmol) and the product of Step 1 (12.0
g, 68.7 mmol). The resuttant nmixture was heated for 2 hr at 120 C under. N2. .
After the reaction was conplete as indicated by TLC nonitoring, the ‘
reaction mxture was 20 allowed to cool to 100 C, and water (26 m) was
added. The solution was then cooled in an ice bath and the product was

i sol ated by vacuumfiltration. The soli- -ffvas washed with water and dried at
40 C under vacuumto give the product (1 2.5g, 94% . 'HNWR (DVMBO-d5) 6 9.19
(d, J =2.4 H, 1 H, 897 (d, J=2.4Hz, 1 25 Step 3 -45- C Not NF

H)

t:hi Apgl)ﬁﬁ‘ét "5%0%?8@‘9%M@%‘g‘rﬂﬁ’e@u"#@ﬁ%é’ﬂ%gﬁhc Grio 25D BiapByASt net (15
Pd)C1 g?dp&?@é%—@%ﬁg @ (%&@%&8%8@% T% g a%gﬁsz “%ﬁwg \(?tré‘g\%’g% Ithﬁr e ‘
was heat edactiorBtturedeas Sfrreé dor 26 hr th&ri dammﬂateni mowd cuoanithd rdsﬂcﬁ:eeWthr ough
S5t Bt bbbt B4PeaBEn S g bl e ot s2 i 2300 "

2504 sthpe flash
((:El?omat 2)gr aphﬁseg%@%z'gﬁgfﬁgﬁgge t%gégls\c/i:aé%t%l he fd(}?ﬁ Thé Séél&ge g\%lsoooa/()s
1HN|VR1( Ebmbﬁr)ad&o@oae dildtediwith ZH4,CGHz (5QLmit) Neénc?ﬂmggggg thh satd HJaHzCOg;L(IE? mi)7. 62
N'E 54 paiah{icace Nap <GP tlomherdronBispyeuias siicd s SOpassreg arsl o
miol ) AnGvabatftd. ?hwﬁsgrﬁfegﬁégmée@% toftath &r?@(ﬁgaggﬂy) (2ig8 MEOH (100 )

was adde Ium boro 1.11 g, 29.5 ions. The resulting
m xt upe \ms3csfﬂlcrm2@12)ab gwesmeq)famucscs&ﬁ mg, Sﬂ\%)el’H(NMR) (GBSI:p8deth ) tlﬁs4
whol e was concentrat ed was treat tOA (100

(0 o ed H bR oBaes i 2z s THineee (and HorT &3 (b 210y 2B (mf THLE 68
concent r i 8datq @ V) ROPIRIYEY, 482 3s BH), BB SR 8)7081.57 (m, 4H), 1.45 (s,

9H).
15 Stepb
Ci R r!J
TrQ
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,O and dried to give the product (85 mg) as a solid. "HNMR (CD;OD)
88.92 (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, 0.096 mmol) and EtsN (0.2 ml) in

CH,Cl2 (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,Cl>) to give the product (31mg, 80%). '"HNMR (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,



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). Step 5C NNONO NO F 5-5 -46- To a solution of the
product of Step 4 (500 ng, 2.25 mml) in anhydrous pyridine (6 m) was added
phenyl chloroformate (390 ng, 2.49 nmol) dropw se. The reaction m xture was
stirred for 16 hr then evaporated in vacuo. The residue was 5 taken up in
chloroform (10 m), and Et3N (1 m) andtPreparation 14722 ng, 3.37 mmol)
was added. The nixture was heated at 65 C for 3 hr. The residue was allowed

wator (380nty7s Gt HE 45T, iy S FmoRgunr BT RE H 28075, Sl sy ihm
filtered.an O_V%pcg’aﬁ@d) ,ﬁ'hﬁ-iy &4 dve M(Muﬂab ect ed to fl ash chr omat ogr aphy

(2:98 10 2Cl 2) to give the product (530 ng, 51 %9. "HNW (CDCl3) 3
’841(dJ:24H21 H, 8.28 (d, J = 2.4 Hz, 7.50 (m 1 H), 7.42

m 2 4. S,
:(BH), > 50’ ( %%O‘c s ‘?p'g’%’”%% rﬁé@%" z?g‘Jd( Sdecé{%res ?ﬁcé'ie@ dhD folfepgthgl >
O NHsHClcompdunes6 The product of Step 5 (90 ng, 0.194 rrm)l) was treated
with 4N HCI'/1,4- dioxane (4 ml) for 16 hr. The reaction m xture was

concentrated and the residue was 20 triturated with Et20 and dried to gl ve

o0 oo [ .l

éhgongc J ~ 2-_' ..,_C LR.,, ’bUI’lI ;: ﬁI\IIVI'(q\IbIUJUI;JﬂENN% tﬂél;u rdu_ 2 n[,\/'rs?_(’\,d{'){:l:iw 45
(m 1 H, 3. thb 16 ((CHIGh) 2844 (dJ S8 Ho, 1. B4 [m aH).  Step

7 25 Tola sol ufd gn & 2 odydd. bF St djz. 6 )4Z (moltdhE 4ol ) an%IAI%tSN

(0.2 M) i N “s7 | (m, 2H), 7.10 (m, 1H), 6.65 (s, 1H), 4.43

Y (m, 1H), 3.92 (m, 2H), 2.93 (s, 3H), 2.78
Fooe (m, 5H), 1.81 (m, 4H).

(CDCl3) & 8.44 (d, J = 2.4 Hz, 1H), 8.25

H |
N Nwr”@ (d, J = 2.4 Hz, 1H), 7.50 (m, 1H), 7.41
SO NeNssl(m, 2H), 7.10 (m, 1H), 6.61 (s, TH), 4.4 455
0 (m, 1H), 3.93 (m, 2H), 2.93 (m, 7H),
F 1.81 (m, 4H), 1.36 (t, 3H).

N Ho ) (CDCl3) & 8.44 (d, J = 2.0 Hz, 1H), 8.24
0 ]:) o (d, J = 2.4 Hz, 1H), 7.50 (m, 1H), 7.41
N © N8~ | (m, 2H), 7.10 (m, 1H), 6.67 (s, 1H), 4.44 469
0 (m, 1H), 3.93 (m, 2H), 2.90 (m, 7TH),
F 1.81 (m, 6H), 1.06 (t, 3H).

o o (CDCl5) 5 8.43 (d, J = 2.4 Hz, 1H), 8.26
X *O 1 (d, J = 2.4 Hz, 1H), 7.51 (m, 1H), 7.43
N O Nsos 1 (m, 2H), 7.10 (m, TH), 6.60 (s, 1H), 4.46
0 (m, 1H), 3.96 (m, 2H), 3.19 (m, 1H), 469
F 3.01 (m, 2H), 2.93 (s, 3H), 1.79 (m, 4H),
1.34 (d, 6H).
(CDCl3) § 8.43 (d, J = 2.4 Hz, 1H), 8.26

5D
o Rt
4 ‘n’\(/\u A | J=24Hz, 1H),7.51 (m, 1H), 7.43
[;R\/NT © sl (m, 2H), 7.10 (m, 1H), 6.64 (s, 1H), 4.43
(o]
F

(m, 1H), 3.92 (m, 2H), 2.93 (m, 5H), 467
2.27 (m, 1H), 1.81 (m, 4H), 1.16 (m,
2H), 1.00 (m, 2H).

(CDCl3) & 8.44 (d, J = 2.0 Hz, 1H), 8.26

5E
H |
° 3 N‘n’”(/\ (d, J = 2.4 Hz, 1H), 7.48 (m, 1H), 7.40
N © NS | (m, 2H), 7.10 (m, 1H), 6.92 (s, 1H), 4.76 419
O
F

(m, 1H), 4.50 (m, 1H), 3.94 (m, 1H),
3.12 (t, 1H), 2.90 (s, 3H), 2.60 (m, 1H),
2.36 (g, 2H), 1.80-1.55 (m, 4H), 1.15 (¢,
3H).




CH2Cl2 (2 M) was slowy added acetic anhydride (112 ng,
reaction
separated by PTLC (1:20 C}BCPVCHZCIZ) to give the product (31 ny,

"HNMR (CDCl 3) 8.8.44 (d, J =

(m 1 H,

4.50(m
(s,

3H),

i

7.

1H),
1.8

1.10

xture was stirred at RT. for 2 hr. The concentrat

2.4 Hz,
42 (m 2H), (m lH)
3.92 (m 1H) 17 (t,
1-1.60 (m 4H). MS nie 405

1 H, 8.27 (d, J
6.92 (s, -47- 1H),

1H), 2.90 (s, 3H),

§ MrH) +.

10
3.

5 conpounds:

2.4 Hz,
4.75 (m 1H),
©2.60 (m 1H),

Use of the appropriate

mmol ). The

ed resi due was
809 .- :
1 H, 7.50

2.11

TRUCTURE 1H

reagents_and procedures afforded the follow ng
NVR MS

MrH +
iz,

B a HI (

;HI’| N°/<11 H N ((JDCD$J|3)5584¢BA(dd 2.4H2, #HHB.26 |
‘rﬂ @ .%Hi& a‘zmgrlﬂ%iH)H)gSOJ(rgn’er 4(;06 §
. 113%)6.8 me

I(CDCI 3) 6 8044 (dlEmJ 1:)21 " f%ﬁ 1'% RE
'r-’

1 H, 7.41 b
)6 b 2'%&89-% n% '7101 1gz
m.

3) 6 8.44
erZH)rm 7m “6

d), 8.24 (d} J
b5 (s, 1H),
5H), 48181 (M

(d, J = 2.
) 61 (s, 1H),
, 1.36 (t,
o" 0 (d, J
67 (s, 1H)

7.50 (m 1. H, 7
3,93 (m 2KEDPC:)998(48 (d7H)= 2/ Kiz81H),r8.2BH)

e

AN
m 2H), 3.1

[@a)

(fM2HAHY 107 01 e . 28 )s, BHPA 1S,
(H) AHHB2 50(r3; A1), A6 &) 118, 93
3.13 (t, 1H), 2.91 (s, 3H), 2.60 (m, 1H),
2.33 (g, 2H), 1.81-1.55 (m, 6H), 0.97 (t,
3H).

(m

8 8. 43 (A =12.% Kz, MM 7.50Hm, 8HRE7.4W.(d, J

, 1.06 (t,|
2.4 He

1H433%. 46
s, 3H), 1.79

t (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
(m, 1H), 3.75 (m, 2H), 2.90-2.80 (m,
11H), 1.67 (m, 4H).

434

Cl

(CDCls)  8.43 (d, J = 2.4 Hz, 1H), 8.30
(d, J = 2.4 Hz, 1H), 7.50 (m, 1H), 7.43
(m, 2H), 7.08 (m, 1H), 6.69 (s, 1H), 4.41
(m, 1H), 3.75 (m, 2H), 3.20 (g, 4H), 2.90
(s, 3H), 2.85 (m, 2H), 1.69 (m, 4H), 1.27
(t, 6H).

462

(CDCls) 5 8.43 (d, J = 2.0 Hz, 1H), 8.27
(d, J = 2.4 Hz, 1H), 7.49 (m, 1H), 7.40
(m, 2H), 7.09 (m, 1H), 6.87 (s, 1H), 4.80
(m, 1H), 4.51 (m, 1H), 4.05 (m, 1H),
3.14 (m, 1H), 2.90 (s, 3H), 2.80 (m, 1H),
2.59 (m, 1H), 1.82-1.56 (m, 4H), 1.13
(m, 6H).

433

Cl

(CDCl3) 6 8.40 (d, J = 2.0 Hz, 1H), 8.32
(d, J = 2.4 Hz, 1H), 7.29 (m, 2H), 6.85
(m, 1H), 6.49 (m, 1H), 4.42 (m, 1H),
4.23 (m, 2H), 2.93 (s, 3H), 2.81 (m, 2H),
1.70-1.57 (m, 4H), 1.45 (m, 9H).

481

(CDCls) § 8.44 (d, J = 2.0 Hz, 1H), 8.24
(d, J = 2.0 Hz, 1H), 7.27 (m, 2H), 6.84
(m, 1H), 6.73 (s, 1H), 4.41 (m, 1H), 3.92
(m, 2H), 2.93 (s, 3H), 2.78 (m, 5H), 1.81
(m, 4H).

459




5D 1.34 d, 6H). HI (CDCI3) 5 8.43 (d, J = 2.4 Hz, 1 H), 8.26 "x? A(d, J =
2.4 H, 1 H, 7.50(m 1 H), 7.43" "(m 2H), 7.10 (m 1 H), 6.64 (s, 1 H),
4.43100 (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. H| (CDCI3) 5 8.44 (d, J = 2.0 Hz, 1
H, 8.26 a "lIf" (d, J =2.4H, 1H, 7.48 (m 1H, 7.401"y (m 2H),

7.10 (m 1H), 6.92 (s, 1 H, 4.76 419 -49¢m 1 H), 450m1|—|),3.94(m1
H, F3.12 (t, 1H, 2.90 (s, 3H) 260(m 1H) 5F236(q, 2H) 1.80-1.55

4 ,-‘I—Iﬁ’ ) —48- T-H, 8
c(:lm NlH)Né U o9 , 1 H 7 ! 2 (_m (m 1H§, 2.853
(s, 1H), f(ﬁi 4 3. 12 m 1H),
2.90 (s, 3 2. 4 (m H)oo 5G% 'Th 2H|, O. (m
2

H. - |H IfCDa 3) 5843(d J7H=)2&11 8*13’7*) NN A (d, J =
78 (

2.4
Hz, 1 H), 750 (m 1 H, 7.40 <N INo(m 2H) 710(m 1H,|6. s, 1
iy, 478 433 (m M. 4. 50 (m| ). 3.6 (m AH . F 3 13(1 16 2.91 (b,
3. 240 (m 13§23 (o aDCI5) 5842 (B5) érﬁow,mg@zzau, 3H). H
(CDal 3) 4 e, J(dl—t); 203%, AT -Ge4 HE 1 H), 7.48
(m 11 F o NW\N‘ 1 65-9 §m4115'1)m P3ds| 1 tB7 4.39
335 0 (mUD" 575 (m &, ), 2.88 (m, 4H),1185

F (m 6H 107 (t, 3H)

(CDCls) 6 8.43 (d, J = 2.4 Hz, 1H), 8.27

(d, J = 2.4 Hz, 1H), 7.27 (m, 2H), 6.84
s (m, 1H), 6.58 (s, 1H), 4.45 (m, 1H), 3.94 | 487
6° | (m, 2H). 3.19 (m, 1H), 3.00 (m, 2H),

2.95 (s, 3H), 1.75 (m, 4H), 1.35 (d, 6H).

(CDCls) & 8.44 (d, J = 2.0 Hz, 1H), 8.27
(d, J = 2.4 Hz, 1H), 7.27 (m, 2H), 6.84

s (m, 1H), 6.60 (s, 1H), 4.41 (m, 1H), 3.92 485
6° (m, 2H), 2.95 (m, 5H), 2.28 (m, 1H),
1.81 (m, 4H), 1.17 (m, 2H), 1.00 (m,
2H).
Example 6
H GHs
SEhe
F- x-N O N CH3
I
F 6
5 Stepi
2 ol
F N
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 mi), and 2M aq.
Na,CO3 (40 mi) was purged with Ny 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



F11 H, 1.67 (m 4H. 51 HI (CDC3) 38.43 (d, J =2.4 Hz, 1 H, 830 a
NkN-= (d, J = 2.4 Hz, 1 H, 750 (m 1 H), 7.43 NO NxN, ~ (m 2H), 7.08 (m
1H), 6.69 (s, 1H), 4.41 462 o (m 1 H), 3.75 (m 2H), 3.20 (g, 4H), 2.90 F
(s, 3H, 2.85 (m 2H), 1.69 (m 4H), 1.27 5J (t, 6H. HI (CDC3) 6 8.43
(d, J = 2.0 Hz, 1 H, 8.27 c! N I\Iol\l%\l\ d, J = 2.4 Hz, 1H),7.49(m 1H), 7. 40
(m 2H), 7.09 (m 1 H, 6.87 (s, 1 H), ® 433 o (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. 5GebotiodtMixtute Was foureblifto ddid WGGDCCIBD rbl).8T hﬂ@w(hd),le Was exti@dcked withH) |

ﬁf’?m N, g a1 s e 553 4 e sk fe resique Baps (o,

8 4 4 ( d. l%ﬁﬂégggbtﬂggsﬂ céglmlﬂé% rrfrﬂétp@kﬁcf)hylﬁ"ﬁ%égéto%@he@%)% ;ﬁ%’@ (t(\%ﬁﬁc > 8q "
F N °, NN @od g) 69%!)1) H &MB (COCH) #8.25404d {24 2 HH).7. &2(@9} =6.9) K«ﬁnHZH)

2.93 (s, Fg g CDClI 3) 8 8.43_(m
T hy, 8. 2 O (my 2R, 6761, 3517658 @y b, o, B, (o5 5.1, 270, M e 2071 |
(M+H)".
Siep 2

10
To a solution of the product of Step 1 (0.300 g, 1.45 mmol) in anhydrous
pyridine (5 ml) was added phenyl chloroformate (0.20 ml, 1.60 mmol) 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 (CDCIl3) 8 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
CH3

3 \G
F. x-N O Nm,o\]<
F 6-3
To a solution of the product of Step 2 (0.200 g, 0.613 mmol) in chloroform (10
20 ml) was added Preparation 1 (HCI salt) (0.230 g, 0.919 mmol) and Et3N (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. "MNMR (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)+.
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IISII

2.0 Hz,

81 (m 4H),
CH3 F6 5 Step 1 F/
5-di f | uor ophenyl boroni c

4.45 (m 1H) 394(

2H), 2.95 (m 473 8:0 7H), 1.81 (m 4H),

3H. F5N ci HN(CDCOI3) 6 8.42 (d, J = 2.0 Hz, |

1 H, 7.27(m 2H); 6.84 "JCF " "'s'ue'
1H), 3.94 487 o(m 2H), 2.95 (s, 3H),
, 1.07 (t, 3H. 50 ci HN (CDC3) S 8.43 (d,

2.4 Hz, 1 H, 7.27 (m 2H), 6.845F-" (
3.94 487 (m 2H),‘3.19-(m 1H), 3.

0
%3.1.35 (d, 6H. 5P HI (CDCI3) 8 8.
= (d, J =2.4H, 1 H, 7.27 (m 2

(m 1H),

J =

1 H, 441 (m 1 H, 3.92 485y @r&q 2H). 2.95 (m

1.17 (m 2H),
N

1N KF

d (6.6 41.

6-4

(d
6.84 F ~"

H18.28 if (d, J
6.52 (s, 1H),

e
2.88 (m 4H), 1.85 F (m
J = 2.4 Hz,

m 1 H, 6.58
(m 2H), F 2.95 (s, 3H),
44 2.0 Hz, 1 H,

1 H, 827 N
(s, 1 H), 4.45

s (m 1H,
5H), 2.28 (m 1

0Q- N 2H). Exanple 6 HCH3 NNF
gg N@H-lﬂﬂ bottom fl ask charged

A mixture of the product of Step 3 (0.205 g, 0.460 mmol) and 4N HCI/1,4-
dioxane (5 ml) was stirred at R.T. for 1 hr, then evaporated to give the product (0.137
g, 100%) as a solid. MS m/e 347 (M+H)™.

Step 5

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 ml) was slowly added acetyl chloride (7.0 pl, 0.1 mmol).

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.
HNMR (CDCl3) 6 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

(M+H)™.

STRUCTURE

"H NMR

MS (M+H)"

H |
Z N N
gCN( \for \C\\J\
B6A

'"H NMR (DMSO-d6) & 8.44 (1H,
s), 8.11 (1H, m), 7.88 (1H, m),
7.55 (2H, m), 7.45 (2H, m), 7.35
(1H, m), 4.39 (1H, m), 3.20 (2H,
m), 2.97 (3H, s), 2.49 (3H, s),
2.40 (2H, m), 2.13 (2H, m), 1.76
(2H, m).

325

|
N
G CHs

(CDCl3) 6 8.40 (d, J = 2.0 Hz,
1H), 8.14 (d, J = 8.8 Hz, 1H),
7.84 (dd, J=8.8, 2.4 Hz, 1H), 7.29
(s, TH), 7.07 (m, 2H), 6.80 (m
1H), 4.44 (m, 1H), 3.93 (m, 2H),
2.96 (s, 3H), 2.81 (s, 3H), 2.80
(m, 2H), 1.84 (m, 4H)

425

H GHs

N__N
/n\n’\[:/\!
F XN O N
OO ™
F

(CDCl3) 5 8.39 (d, J = 2.4 Hz,
1H), 8.15 (d, J = 8.8 Hz, 1H),
7.83 (dd, J=8.8, 2.4 Hz, 1H), 7.30
(s, 1H), 7.06 (m, 2H), 6.79 (m

1H), 4.79 (m, 1H), 4.51 (m, 1H),

403
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e 447 (MrH) +.

Example 7
CH3

N\O‘JWC H3

o)

H

N

“

F!\I\N O
~

H GHs

NN
Br/@Nr I \O\J\H/O\K g

O

7

Step 1

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

To a solution of the crude product was added Preparation 1 (6.19 g, 28.9
mmol), EtsN (12.0 ml, 86.7 mmol) and CHCl; (100 ml). The reaction mixture was
refluxed for 24 hr, allowed to cool and poured into cold H>O (=200 ml). The whole
was extracted with CH;Cl, (3x200 mi), dried (Na,S0Oy), filtered 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 (CDCl3) 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)".



-51- Step 4. CH3 N NNONHHC F 6-4 A mxture of the product of Step 3
(0.205 g, 0.460 nmmol) and 4N HCI/ 1, 4- dioxane (5 mM) was stirred at R T. for
T hr, then evaporated to give the product (0.137 s g, 100% as a solid. M
me 347 (MtH)". Step 5 To a solution of the product of Step 4 (0.042 g, 0.11
mol ) and JPr2NEt (0.057 m, 0.33 mml) in CH2CI 2 (2.0 mM) was slowy added
acetyl chloride (7.01, 0.2 mmol). o0 :I'g?_reaction m xture was stirred at
R T. for 16 hr, then concentrated.. Subjection of the residue to PTLC (1:10
MeOH CH2CI 2) gave the product (0.030 g, 78% as a solid. 1HNWR (CDCI3) 8
8.39 (m 1H), 8.15 (m 1H), 7.83 (dd, J =8.8,2.4 Hz, 1H), 7.28 (s, 1 H),
7.06 (m 2H).-6.79 (m 1H, 478 (m 1H, 451 (m 1H, 3.92 (m 1H),
3.18 (m . 2.91 (s, 3H), 2.62 (m 1H), 2.12 (s, 3H, 1.78 (m 2H), 1.60
(m 2H). M5s me 389 15 (MH STRUCTUREH1HI NVR M5 MtH 'H NVR (DWVSO- d6) 5
8.44 (1H, H1 s), 811 (1 H m, 7 '(‘%' , , NN~ 7.55 (2H, nm), 7.45 (2H,
m, 7.35" (1 H m, 4.39 (FH 200 (24, N2> 1, 2.97 (3H, s), 2.49
(3H, s), 6A 2.40 (2H m, 2.1 H m, 1.76 (2 H» (CDCI3) 5 8.40 (d, J =
2.0 Hz, Nr 1 H, 8.14 (d, J 8.8 Hz, 1 H, No IZ-A. S; CH3 7.84 (dd,
J=8.8, 2.4 Hz, 1H), 7.29 0-0 (s, 1 H, 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, 2.80 (m

21-1) . 51.84 m a4dek charged with 3-fluorophenyl boronic acid (0.537 g, 3.87 mmol), the
product of Step 1 (7-1), (0.800 g, 1.94 mmol), Cs,CO3 (0.695 g, 2.13 mmol), toluene
(30 ml) and H,O (1 ml) was purged with N». PdClx(dppf)2-CH2Cl; (0.317 g, 0.387
mmol) was adde'd“, 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 CH,Cl, (3x100ml)

10 and dried (NaS0Og4). The concentrated residue was subjected to PTLC (1:2

acetone/hexane) to 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, SH). MS m/e
429 (M+H)".

15

Step 3
H  CHj

NN
F >N O NH-HCI
, 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 CH3COCI and Et;N gave the product. "H NMR (CDCl5) § 8.42 (d, 1H), 8.13

25 (m, 1H), 7.87 (m, 1H), 7.45 - 7.20 (m, 4H), 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)".



HcH3 (CDCI3) 58.39 (d, J =2.4H, N&N"1H, 815 (d, J =28.8 Hz, 1H),
FN~7.83 (dd, J=8.8, 2.4 Hz, 1 H, 7.30 403 o (s, 1 H, 7.06 (m 2H,,
6.79 (m F 1H 4.79 (m 1H 4.51 m 1H -52- 65 3.94 (d, b, 1H, 3.13 (m
1H), 2.91 (s, 3H, 2.61 (m 1 H, 2.37 (q, J =7.6 Hz, 2H), 1.78 (m 2H),
1.60 (m 2H), 1.16 (t, J =7.6 Hz, 3H (CDCI3) 6 8.40 (d, J =2.0 Hz, CH3
1H, 815 (d, J =8.8Hz, 1 H, NxN7.§,$(dd J=8. 8, 24Hz, 1H, 7.27 F
NoN(s, 1 H, 706 (m 2H, 6.79 (m gl1H, 48 (m 1H, 451 (m 1H),
417 39 d (m 1H) 2.33
(1) 9= &Pyt pBsEiue, e BB ines el fogirdy L8 &7 %
CH3'NNFNONI 075Step 1l HCH3 NNBr NO-ON'"if o0--,<0 71To
a solution of 2-am n0-5-b[QIIQp_)LLI_dI ne (500 g, 28 9 muol) in anh\ldLQ_us

pyri di ne[(50 nl PTRUCHIAED phenyl chl or of or aNMR(4. 0 m . 31.MSiMrth) dr opwi se
u

under i ¢ argon. The Egact ion MiXODE,L;Nes.31 (J,red, Bors @2 hr|, then po
into Et OAc (200 g

1H), 7.83 (m, 1H), 7.28 (s, 1H),
F @ 7.13 (m, 2H), 7.01 (m, 1H), 4.41—/-
T K . 1H), 4.23 (s, b, 2H), 291 (s,
F 3H), 2.80 (m, 2H), 1.75-1.50 (m
A 4H), 1.46 (s, 9H)
ol (CDCl3) & 8.39 (s, 1H), 8.15 (d,
C\ 1H), 7.85 (d, 1H), 7.32 (s, b, 1H),
NN © N-s:CM3 | 7.14 (m, 2H), 7.03 (m, 1H), 4.43
e % 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)
(CDCl3) § 8.39 (s, 1H), 8.14 (d,
l 1H), 7.84 (d, 1H), 7.26 (s, 1H),

] |
aad 7.14 (m, 2H), 7.00 (m, 1H), 4.78

F N0 Ny 1 (d, b, 1H), 4.51 (m, 1H), 3.91 (d, 389
. O |b, 1H), 3.18 (m, 1H), 2.91 (s,

7C 3H), 2.62 (m, 1H), 2.12 (s, 3H),
1.78 (m, 2H), 1.61 (m, 2H)
(CDCls) 8 8.39 (s, 1H), 8.15 (d,
| 1H), 7.85 (m, 1H), 7.27 (s, 1H),
ANt 7.14 (m, 2H), 7.02 (m, 1H), 4.81
F N O Om/\ (d, b, 1H), 4.51 (m, 1H), 3.95 (d,
5 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) 1
(CDCl3) & 8.39 (s, 1H), 8.14 (dd, "
ANy 1H), 7.85 (m, 1H), 7.26 (s, 1H),
F SN O O‘m/\/ 7.12 (m, 2H), 7.02 (m, 1H), 4.81
g (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)
Lo (CDCls) § 8.42 (d, 1H), 8.13 (d,
ANy 1H), 7.87 (dd, 1H), 7.45-7.20 (m,
N O f/\' cHy | 4H), 7.06 (m, 1H), 4.45 (m, 1H),
3.93 (m, 2H), 3.05 (s, 3H), 2.81
(s, 3H), 2.80 (m, 2H), 1.83 (m,
4H)
Ho G (CDCls) & 8.41 (d, 1H), 8.13 (d,
N 1H), 7.86 (dd, 1H), 7.45-7.20 (m, 285
F XN 0 Ny™S | 4H), 7.05 (m, 1H), 4.81 (m, 1H),
0 4.52 (m, 1H), 3.95 (m, 1H), 3.13

447

425

403

407




The resultant precipitate was collected, washed with EtQAc, and dried in
vacuo. To a solution of the crude product was added Preparation 1 (6.19 g,
28.9 'mmol), Et3N (12.0 nl, 867 mml) and CHCI 3 (100 nml). The reaction

m xture was refluxed for 24 hr, allowed to cool and poured into cold H2O
(-200 m). The whole is was extracted wwth CH2Cl 2 (3x200 m ), dried
(Na2SO™4), filtered and evaporated. The -rasi due was subjected to flash
chromat ography (1:4 then 1:2 Et QAc/ hexane) to give the product as a solid

(7.20 g, 6O%~— HNMER(TDCI3) 5 8 gé;gngﬂ—@s% %69 T H, —7.68_(M 1
k i

H, 7.22 (s, 1 H, 432 (m 1 H )( 3H), 2.74;(m
2H), 1.58 (m 4H), 1.41 (s, 9 -te 2HI |1 Nrr
NH)F N O N)E (Q77 H)Q A f|£Q(l( r‘ha.rl'_i)gc ('F.‘ gHgﬂﬁ. EDIQA_D\II boro |1E) aci-d- (_b537
g, 3.87 mml), the product of Step 1 (7-1), (O. 800 g, 1.94 mol), CsZCOB
(0.695 g, 2.13 mol ), toluene (30 m) and H20 (1 m) was purged wi th N2.
Pdd 2(dppf)2CH2Cl 2 (0.317 g, 0.387 nwzoadded and the reaction

m xture was refluxed for 1.5 hr, allo ol t hen poured into cold
water (100 m ). The whol e was extract edAMtdm3CHZCI 2 (3x100m) 10 and dried
(Na2SO4). ‘The concentrated residue r\ect d to PTLC (1:2

acet one/ hexane) to give the product [(Ol38 g 499PAde a film 'H NVR (CDCl 3)
6 8.41 (d, 1 H, 815 (d, 1 8 ddy 1 7.42-7.20 (m 4H), 7.05 (m
1 H, 442 (m 1 H, 4.33 (s, &~2H), 292(s 3H), 2.82 (m 2H), 1.78-1.50
(m 4H), 1.46 (m 9H). Ms me 429 (MtH)' 15Step3lé—<CHBNF"NONHHCI
7-3 Reaction of the product of Step 2 by the nmethod Bf Exanple 6, Step 4
gave the 20 product. M5 me 329 (MrH)'. Step 4

Steg 1

Reaction of 6-2 with Preparation 10 using the procedure of Example 6, Step 3,

10 gave the product. "HNMR (CDCl3) § 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), 1.97 (m, iH), 1.45 (s, 9H). MS m/e 433

(M+H)",
15 Step?2
| Ho GH3
e H e
.
F 8-2

The product of Step 1 was treated with HC! by the procedure of Example 6,
Step 4, to give the product. "H NMR (CDs0OD) 6 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
20 (m, 1H). MS m/e 333 (M+H)".



Usi ng essentially the sane procedure as Exanple 4, reaction of the product
of Step 3 with CH3000l and Et 3N gave the product. "H NMR (CDCI3) 5 8.42 (d,
1H), 8.13 25 (m 1 H, 7.87 (m 1 H, 7.45 - 7.20 (m 4H, 7.05 (m 1 H),
4.78 (m 1 H, 451 (m 1H, 3.92(m 1H, 3.18(m 1 H, 2.91 (s, 3H),
2.63 (m 1 H, 2.12 (s, 3H, 1.78 (m 2H), 1.60 (m 2H). Ms nmle 371 (MtH)'
-54- Using appropriate procedures, the f-&dd-ow ng Exanpl es were prepared.
STRUCTURE 1H NV\R M6 MWH H CH3 (CDC13) 8 8.37 (s, 1H), 8.15 (d, NN 1 H),
7.83 (m kL 728(s 1H, FNo'CNo 7.13 (m 2H), 7.01 (m 1 H), 4.41-
447 o (nré‘a‘%) 4.22 (s, b, 2H), 2.91 (s, F 3H), 2.80 (m 2H), 1.75-1.50
(m 7A 4H), 14Jt§lr(gsthe£;biobledu(ecmzam81683,ﬂeps& the lyrod@cthBag dynthBisizRG 185 %
7.85 (d, 1H, 7.32 (s, 1 FNT :N.H37.14(m2 7.03 ( 1 H,
o 23 U1 Fyield g amali S NMREDSE) 836 i il 522 T 7589 (T 156 tary
2.78 (m 4 ( 9 i 7.84
Ca 11y, Ahopbedm PRy 654 i) 218 3ty .5 86 Gy 0 a,ézwwm

b, 1H)5 415{5 3&5(%)1&4 3397 (sd3|-38290l sF3H§) 21215 (ﬁh 13 ”IZI)‘@.(J}Z P smsmeSW
262(m 3H), 1.78 (m 2H), 1 (m (CDCI3) 8 8.39 (s,

1 H, $|'\;P(*h*HI1H) 7.85 (m 1 H), 727(s 1H) NIN 7.14 (m 2H),
7.02(m 1H), 4.81 FNoN(d, b, 1 H, 451 (m 1H, 3.95 (d,

Example 9
ST
¥o- >s<
oo
10 F 9

A mixture of Example 6B (0.030 g, 0.071 mmol), 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 CH,Cl, (3x20 ml), dried (Na,SOy), filtered and concentrated.
Subjection of the residue to PTLC (1:20 CH3;0H/CH,Cl;) gave the product (0.0194 mg,
15 62%)as a solid. 'H NMR (CDCl3) § 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 Example 10

H |
N._N_N
F@/ENI( 7cla/ \O\onrcm
F
: ]/NHZ

10
Step 1



ob, 1H, 33.14 (m 1 H, 2.91 (s, 403 F 7D 3H), 2.62 (m 1H), 2.37 (q,
2H), 1.77 (m 2H), 1.61 (m 2H), 1.16 t, 3HH I (CDCI3) 8 8.39 (s, 1 H),
8.14 (dd, NN1H), 7.85(m 1H), 7.26 (s, 1 H, F,O0~N7.12 (m 2H),
702 (m 1 H, 480 (m 1H, 4.5.(m 1H, 3.97 (d b, 417 1H), 3.14
(m 1H), 2.91 (s, 3H), 7E 2.61 (m 1 H), 2.33 (t, 2H), 1.90- 1.50 m6H, 0. 98
t,3HH 1| (CDCI3) 6 8.42 (d, 1 H), 8.13 (& NN1 H), 7.87 (dd, 1 H),
7.45-7.20 (m F No ~N.s, CH3 4H), 706(m 1H), 4.45 (m 1H), 407 6'0 3.93
m 2H), 3.05 0 (r H 9H3
Ecmgg 8 8. 41A@askH2‘1’iljged8W'i@2(?§i“fnon\§)Dio YFP(Z%@}O%Z%SO %%%20 (m r

g%@roéggr?%éﬂ?orﬂ_ﬁ g (g‘)éﬁil%(i‘»ﬁ 5Jm|'ﬂ)o 3@5%@ (45@%11§Watér A miBaP (m 1

0
3. H, 1.75
2H) , cehnﬁﬂ canorite, 8241@ 453 n3hb)l w:‘aeanxqzﬂgedam%h dSHB PACIMdpp)HRZHIS(RES N
F

g, 1.15 mmol) was added and the mixture was refluxed 2 hr, allowed to cool, then

oI O

5 poured into cold water (100 ml). The whole was extracted with CH,Clz (3x200 ml),
dried (Na,S0;), and filtered. The concentrated residue was subjected to flash coiumn
chromatography (1:4 then 1:2 acetone/hexane) to give the product (4.42 g, 93%).
"HNMR (CDCI3) 6 8.42 (d, J = 1.6 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)".

10

Step 2

F 10-2

To a solution of the product of Step 1 (2.00 g, 8.65 mmol) in anhydrous pyridine

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
ml), followed by Preparation 1 (3.10 g, 14.5 mmol) and Et3N (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,;SO,), filtered 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)".



Step 1 HCH3 O NN, "NAO- F NO(LJ F 81 Reaction of 6-2 with
Preparation 10 using the procedure of Exanple 6, Step 3, 1io0 gave t he
product. 'HNMR (CDCI3) 3 8.38 (d, J =2.0 Hz, 1 H, 8.13 (d, J 8.8 Hz, 1
, 7.82 (dd, J=8.8, 2.4 Hz, 1 H, 7.36 (s, 1 H, 7.06 (m 2H), 6 78 (m 1
H, 504 (m 1 H, 3.70-3.10 (m 4H), 2.98 (s, 3H, 2210 (m 1 H), 1.97 (m
1H), 1.45 (s, 9H. MS nme 433 (MtH)'.-36-Step 2 HCH3 NN ,*i HO F ON
F 8-2 The product of Step 1 was treat ed with HCl by the procedure of
Exanpl e %tﬁﬁép 4, to glve the product. '"H NVR (CD3OD) 3 8.63 (m 2H), 7.85
1

(d, 713(m1H) 482(m1H) 4.80-4.40 (m 4H),
3.22(s 243(m 1H) 2.32 . M5 me 333 (MrH)'. -56- Step
3 Using the procedure of Exanpl e 3/ product was synt hesi zed in
56% yleldasasolld 3 thtlH) 8.22 (d, 1 H), 7.90
(m 1 H, 7.26 (s, 1 : 706 : 683(m 1 , 515 (m 1 H, 3.67
(m 1 H, 3.52 (m 1 , 3.35 51H) 3.25 (m 1H), 3.07 (s, 3H), 2.90
(s, 3H, 225(m 1H) 208(mF1H) MS me 411 (Midz)', Exanple 9 H CH3

NuN I N, -ON, |

The product of Step 2 (2.50 g, 5.59 mmol) was treated with 4M HCI/1,4-dioxane
5 (30 ml) by the procedure of Example 6, Step 4 to afford the product. 'H NMR (CD30D)
5 9.19 (s, b, 1H), 8.79 (s, b, 1H), 7.66 (m, 2H), 7.03 (m, 1H), 4.42 - 3.49 (m, SH) 316
(m, 2H),-3.04 (s, 3H), 2.20-1.95 (m, 4H). MS m/e 348 (M+H)".

Step 4
10 To a mixture of the product of Step 3 (2.15 g, 5.59 mmol), and EtsN (3.9 ml,

28.0 mmot) in CH,Cl, (60 ml) was added acetic anhydride (0.58 ml, 6.15 mmol). The
reaction mixture was stirred for 16 hr, then poured into water (100 mi). The whole was
extracted with CH,Cl; (3x200 mi), dried (NaxSOy), filtered, and evaporated. The
residue was subjected to flash chromatography (gradient 1:100 — 5:95 MeOH/CHCl;)

15 to give the product (1.71 g, 78%). '"H NMR (CDCl3) § 9.44 (d, J = 1.2 Hz, 1H), 8.55 (d,
J =1.6 Hz, 1H), 7.51 (m, 2H), 7.23 (s, 1H), 6.84 (m, 1H), 4.79 (m, 1H), 4.53 (m, 1H),
3.91 (m, 1H), 3.20 (m, 1H), 2.94 (s, 3H), 2.63 (m, 1H), 2.12 (s, 3H), 1.86-1.55 (m, 4H).
MS m/e 390 (M+H)".

20 Use of the appropriate procedures afforded the following compounds:
STRUCTURE 'H NMR MS (M+H)"
(CDCl3) 6 9.44 (bs, 1H), 8.55 (bs, 404

H | :

NRA 1H), 7.52 (m, 2H), 7.22 (s, 1H),
: \NB’ T Gm/\ 6.85 (m, 1H), 4.79 (m, 1H), 4.53
® i (m, 1H), 3.91 (m, 1H), 3.20 (m,
i 1H), 2.94 (s, 3H), 2.63 (m, 1H),
2.37 (m, 2H), 1.86-1.55 (m, 4H),

1.16 (m, 3H).
(CDCl3) 5 9.45 (bs, 1H), 8.56 418

H o
’NINWN\O (bs, 1H), 7.52 (m, 2H), 7.19 (s,
F > O Ny ™ | 1H), 6.85 (m, 1H), 4.81 (m, 1H),
O
F

4.53 (m, 1H), 3.98 (m, 1H), 3.15
(m, 1H), 2.94 (s, 3H), 2.62 (m,




10 F9 A mxture of Exanple 6B (0.030 g,
nCPBA (57-80%
H20 (10 m).

filtered

1H),
1H),

7.49 (dd, J=8.s8,
3.95 (d_h

0.032 g) was stir
The
and concentr at ed.
(s, 1 H, 8.46 (d,
2.0 Hz, 1H)
2H) 107 (s,

0.071 mol ),

red at RT. for 1.5 hr,

whol e was extracted with CH2Cl 2 (3x20 m),
Subj ection of the residue to PTLC (1:20
CH3OH CH2Cl 2) gave the product (0.0194 ng,
(CDC13) 6 9.81

is 62% as a soli
5% , 1 H, 8.37 (d,

7.04°Cm 2H),

83 (m

J

(M+H) " .

F 10-1 -
nol ), 3
water (5(m
PdC12(dp
refl uxed
whol e wa
The conc
then 1:2
8.42 (d,

1 H, 4.

b0 Exanple 108 H 1 N N-N
b7- A fl ask charged W th

9
I ’wmﬁi%dw 2*@5»‘433t 8 1. &61@E
B DMS Brpdidhopyrazi ne (4

6.86 (m 1H),

CH2Cl2 (5 m) and
then poured into

dried (Na2SO4),

d. '"H NWR

J -- 9.2 Hz,

4.39 (s,

Step 1 N NH2

00 g. 23.0

5 dlfluorqphenylboronlc

e R

—+

al'lowed to
exér acted with CH2Cl 2 (
ntrated remaue was subjie

acet one/ he e) to give

acinCI{)® 4459bs34+H, 8158l bs 1
tle H 8725@ @m 37 mé)

3«?%3 gj a%1£§e3§a§schr

(mf !zﬂ)ao g9,-93%

ol uegd (150

purged with

m Xture was

br (100 ).

and filter

Jmat ogr aphy

J=1.6 He, 805(d
75 (s, 2H). Hl\/Blrﬂe 208 (N

@Um@%

Gl )16 ©.4%(d, U5 1-27Ha2 (|
), 8.5B0(dStep 12 Hzl THWN T
7.51 (m, 2H), 7.21 (s, 1H), 6.84
(m, 1H), 4.83 (m, 1H), 4.54 (m
1H), 4.05 (m, 1H), 3.16 (m, 1H),
2.94 (s, 3H), 2.84 (m, 1H), 2.62
(m, 1H), 1.82 (m, 2H), 1.58 (m,
2H), 1.14 (m, 6H)

H |
N._N_N
T

F

(CDCl3) 5 9.45 (d, J = 1.2 Hz,
1H), 8.56 (d, J = 1.2 Hz, 1H),
7.51 (m, 2H), 7.22 (s, 1H), 6.84
(m, 1H), 4.77 (m, 1H), 4.56 (m,
1H), 4.38 (m, 1H), 3.22 (m, 1H),
2.94 (s, 3H), 2.67 (m, 1H), 1.90-
1.55 (m, 5H), 1.00 (m, 2H), 0.78
(m, 2H)

416

H |
N_N_N
F : B/ Tor O -
Q/[N \g/\o
F

(CDCl3) 89.43 (d, d = 1.6 Hz,
1H), 8.55 (d, J = 1.6 Hz, 1H),
7.51 (m, 2H), 7.28 (s, 1H), 6.84
(m, 1H), 4.76 (m, 1H), 4.56 (m
1H), 4.11 (q, 2H), 4.02 (m, 1H),
3.43 (s, 3H), 3.17 (m, 1H), 2.93
(s, 3H), 2.68 (m, 1H), 1.95-1.57
(m, 4H)

420

H |
N._N_N
Weasele

(0]
F

10G

(CDCl3) 6 9.45 (d, J = 1.6 Hz,
H), 8.55 (d, J = 1.2 Hz, 1H),
7.51 (m, 2H), 7.24 (s, 1H), 6.84
(m, 1H), 4.82 (m, 1H), 4.53 (m,
1H), 4.03 (m, 1H), 3.15 (m, 1H),
2.93 (s, 3H), 2.61 (m, 1H), 2.49
(m, 1H), 1.95-1.20 (m, 14 H)

458

b,
441
N

m),
N2.

The
ad.

1: 4
3) S
(m

L
@INO
F N 0 N

N
F

(CDCl3) 6 9.44 (d, J = 1.6 Hz,
1H), 8.55 (d, J = 1.6 Hz, 1H),
7.51 (m, 2H), 7.23 (s, 1H), 6.84
(m, 1H), 4.82 (m, 1H), 4.53 (m
1H), 4.00 (m, 1H), 3.15 (m, 1H),
2.93 (s, 3H), 2.61 (m, 1H), 2.23
(m, 2H), 2.14 (m, 1H), 1.90-1.50

432

(m, 4H), 0.98 (m, 6H)




NITON'Tr O O F 10-2 To a solution of the product of Step 1 (2.00 g,
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9. 65 mmol)

dropwi se under argon
concentrated. To the residue was added chloroform (50 m),

Preparation 1 (3.10 g,
reaction m xture was refluxed for 4 hr,
The whol e was extracted with CHZCI2 (3x200 m) and dried (Na2SO4),

wat er .
filtered

(acet one/ |hexane) gave the product

concentrate
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1.6 Hz,
6.85 (m

(m 4H,
NH. HCI F

HCl / 1, 4- d{'—UAaIIC
1H NMVR ( CDBOD)

t he product
2H), 7.03
2.20-1.95
of Step 3
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digt i

25 1F47 (s,

ro

d and_%¥ Tyﬁ
LA
1H) Y4.43 (m 1H),

10-3 The prQHuct of Step

i n anhydrous pyridine
The reaction m xture

pe

to fl ag
%&é
|.

9H) . NB nie 4

duc

14.5 mmol ) and Et3N (4.0 m,

{ §9-44g he:
H"@h?oﬁ'ﬂaéfﬁ gl h?25
g.5.8%(ml, 180% 851(m
iZm, 1HY) 4.06 Gd, (i), ?QPJ(m? 1
mMH)2B)a3 &, 3%1)( 2.613H),, 1% 82
l@zé FQH) & 1 :ﬁi@ﬁ]) &al

1s (40 M) was added phenyl

en allowed to coo

ﬁ*hce1
, 4(53DC

was stirred for 16 hr, then
fol |l oned by
28.9 mol ). The

and poured i

quu6?6mas
one/ hexane)
3) 8 9.45 (c
/7 (s, 1 H,
(m 2H), 1.¢
*NTN-N N (
treated\Mtk

|y
J

(m 1H, 4

ed r

[
o

“““I”Bg
ce¥|c anhydri

16 hr,
with CH2Cl 2
due was sum

12) 15 to glve

O —by—the

3 9. 1¢
.42 - 3.49 (m]

0.
t hen pourec
3x200 m),

7ob

t he produc

.%ggcﬁ
48 (M+H)7 49 Q’tne Ha, 71@&1(5

and (€1 3N) (38@ (mn,, 1H)281 97 tmol )
584)ni3,976(na 51 ind. 18 (MhéH)r e

lZ@:B(BV&H)eIZ €208, mH),.2.30e Whol e was

ted to fl ag t
i agwwwg%ﬂ*

b
)3,

e

qrd, 2ty ( NBZSOED, (b 1 4H er erh

), (91 Rghent
1IH N

DL"

04
&@%re

(0

. P56 (1
(s 3H)

of the brodL

in CH2Cl 2 (50

Acti on m xt ur

and evapor at
1:100 - 5:9
DCl 3) 5 9.44

J=1.21
6.84 (m

1 1 l)l
1 H, 4.
F

55—

@rlrlrw

Ty e
O

557

6.83 (m, 1H), 4.55 (m, 3H) 2.93
(m, 3H), 284 (m, 2H), 1.90-1.50
(m, 4H), 1.29 (s, 9H)

(CDCl3) § 9.44 (d, J = 1.6 Hz,
1H), 8.55 (d, J = 1.6 Hz, 1H),
7.49 (m, 2H), 7.45 (m, 1H), 7.31
(m, 1H), 7.28 (s, 1H), 7.05 (m
1H), 6.84 (m, 1H), 4.62 (M, 3H),
3.08 (m, 2H), 2.97 (s. 3H), 1.90-
1.60 (m, 4H)

458

(CDCl3) 8 9.44 (d, J = 1.6 Hz,
1H), 8.55 (d, J = 1.6 Hz, 1H),
7.52 (m, 2H), 7.42 (m, 5H), 7.26
(s, 1H), 6.85 (m, 1H), 4.90 (bs,
1H), 4.78 (m, 1H), 3.90 (bs, 1H),
3.15 (m, b, 1H), 2.97 (s, 3H),
2.87 (bs, 1H), 2.90-1.50 (m, b,
4H)

452

-

(CDCl3) 8 9.45 (d, J = 1.6 Hz,
1H), 8.55 (d, J = 1.2 Hz, 1H),
7.51 (m, 2H), 7.22 (s, 1H), 6.85
(m, 1H), 4.82 (b, 1H), 4.58 (m,
1H), 4.07 (b, 1H), 3.17 (m, 1H),
2.94 (s, 3H), 2.75 (m, 1H), 2.61
(m, 1H), 1.90-1.50 (m, 5H), 1.38
(m, 3H), 1.12 (m, 3H), 0.92 (m,
3H)

446

2d.
:

7—53—(s—1—H
$ 40 A3 ’

nto

to
I, J
3
D
aM
d

=

Ict

e

(d,




3.9 (m 1H), 3.20 (m 1H), 2.94 (s, 3H, 2.63 (m 1H), 2.12 (s, 3H),
1.86-1.55 (m 4H. M5 me 390 (MtH)'. 20 Use of the appropriate procedures
afforded the foll owi ng conpounds: STRUCTURE 'H NVMR M5 MWH H I (CDCI3) 5
9.44 (bs, -1H), 8.55 (bs, 404 NYN N 1H), 7.52 (m 2H), 7.22 (s, 1H, FJ o N
6.85 (m 1 H, 479 (m 1 H, 453 I " 0(m 1H), 3.92 (m 1H, 3.20 (m 1
, 2.94 (s, 3H, 2.63 (m 1 H, F 10A2.37 (m 2H), 1.86-1.55 (m 4H),
1.16 (m 3H). HI (CDCI3) 3 9.45 (bs, 1-Bil- 8.56 418 N'NyN(bs, 1 H), 7.52
(m 2H), 7.19 (s, F,g NJ LI"o1H, 6.85 (m 1 H, 481 (m 1H,

1H), 3798 TH), 3.15 F m | 5 =5,
Enmw zr)l), 1.83- ('r'nse (ip 16H), Oglswb&ﬁ%sgéﬁ'aﬁ {MHz, >

5
3B

8”?”

H :
8.56 (bs,| 444 " wb? 52 (m7 }%Zé % '6. 1
, 4.82 (b m ? , m
ZDI-D, 2.62((‘E N%o%g ‘m@o 15894 ?éﬁ'i:l - (d, 5)1. Hz,(
418 H | [1H),8%56(d, J=1.2 HO 3(' 7(n511fﬂ)m3 m’rHél(s, 1 H), 6.84
FN" (m|1H),F 4.83 (m 1H), 4. 54 @n@Z (0 3H)) 2.6 @8 . 2134, B.16 (m 1H), F
2.94 (s, 3H), 2.84 (101 H), 2.62| (MORH)MR.16Hm, 2H 210 .48)| 1.58 (m  2H),
114 (m BH) (m, 6H) _
(CDCl3) 6 9.44 (s, 1H), 8.55 (s, - 446
1H), 7.51 (m, 2H), 7.28 (s, 1H),
\©/[ ]/ \Omj\/ 6.83 (m, 1H), 4.92 (b, 1H), 4.55
(m, TH), 415(b 1H), 3.17 (m,
1H), 2.92 (s, 3H), 2.62,(m, 1H),
2.54 (m, 1H), 1.90-1.40 (m, 8H),
0.87 (m, 6H)
(CDCl3) § 9.42 (d, J = 1.6 Hz, 453

oonl .| 1H), 8.68 (bs, 2H),8.55(d, J =
7Y \@ 2y | 1.6 Hz, 1H), 7.76 (m, 1H), 7.51
F ST © N{&j (m, 2H), 7.38 (m, 1H), 7.28 (s,
0 1H), 6.83 (m, 1H), 4.90 (bs, 1H),
F 4.80 (m, 1H), 3.85 (bs, 1H), 3.25
(bs, 1H), 2.97 (s, 3H), 2.90 (bs,
1H), 2.00-1.50 (m, b, 4H)
H CHs "HNMR (CDCl3) & 9.44 (d, 1H), 434

]«qu 2 NJ(* 8.62 (bs., 1H), 8.55 (d, 1H), 7.51
© (m, 2H), 6.84 (m, 1H), 5.06 (m,
F
10R

1H), 3.70-3.10 (m, 4H), 3.01 (s,
3H), 2.12 (m, 1H), 1.98 (m, 1H),
1.47 (s, 9H).

CH3 (CDCl3) § 9.42 (s, 1H), 8.58 (s
1H), 7.52 (m, 2H), 7.24 (s, 1H),
; [ T I [:NSO 6.85 (m, 1H). 5.16 (m, 1H), 3.67
(m, 1H), 3.51 (m, 1H), 3.37 (m,
1H), 3.25 (m, 1H), 3.09 (s, 3H),
2.89 (s, 3H), 2.26 (m, 1H), 2.10
(m, 1H)
qoCe (CDCl3) § 9.42 (s, 1H), 8.56 (m, 376
N’\r wrN/// O | 1H), 7.50 (m, 2H), 7.32 (d, 1H),
i X | 6.84 (m, 1H) 5.11 (m. 1H), 3.82-
3.28 (m, 4H), 3.01 (d, 3H), 2.32-
F 1.90 (m, 5H)
10T
' 3;3 (CDCl3) 6 9.42 (s, 1H), 8.56 (m, 390
NNy Y o 1H), 7.50 (m, 2H), 7.27 (d, 1H),
F XN © C”JL 6.84 (m, 1H), 5.11 (m, 1H), 4.87-
3.25 (m, 4H), 3.02 (d, 3H), 2.40-
F 1.90 (m, 4H), 1.15 (m, 3H)
10U

412




(CDCI3) 8 9.45 (d, J = 1.2 Hz, 416 H 1H),8.56(d,J=1.2Hz, 1H), N-"1("~ 7.51
(m 2H), 7.22 (s, 1H), 6.84 FNO "jrz (m 1 H), 4.77 (m 1 H, 4.56 (m 0 1
H, 4.38 (m 1H, 3.22(m 1H, F2094(s, 3H, 2.67 (m 1H, 1.90 10E .
1.55 (m 5H), 1.00 (m 2H), 0.78 m 2H) (CDCI3) 5 9.43 (d, J = 1.6 Hz, 420
HI 1H),8.55(d, J=1.6Hz, 1H), rN\xN 7.51 (m 2H), 7.28 (s, 1H), 6.84 N O N
‘o' (m 1H, 476 (m 1 H, 45 (m pgrlH), 411(q, 2H), 4.02 (m 1

H, F3.43 (s, 3H), 3.17 (m 1H, 2.93 1CF (s, , 2,68 (m 1H, 1.95-1.57
m4H H | HEDe-3)—5—9-45 (=i tz—458 V. NT A 57 (U gdg= 12
H, 1H,[F"JoNHRS5(m 2H), [ é‘% ¢ Sg?g t?(n H§§4484

(m 1H),|4.53 (& 71 I%4 08 (m| Ay 5B(Ms 10G 2.93 (s, 3H),
2.61 (m LH N(rﬁ' 1@, -95-16.89 (M, 1H). b )§@04L (d, J = 1.6

Hz, 432 H I 8.55 (d, J/= 1.|63.BR(ml 4H), 3r0r3|\N/8 .BB5m| 2H), 7.23 (s,
1H), 6.84] F #l" ~N (m 1H), 4.82 (m1H), Iﬂ)Bo-4s;EB(r(m2H)=1o14 1H), 4.00 (rn,
1H), 3.15/(m 1H), #0@.93 (s, 3H)|. (2.6 (m 1H, 2.23 10H (m 2H), 2.14

(m 1 H), 9071507 (T 7 098 (NCECL,) 6 9.4 (s, TH), 8.56 fs- 426

|
,N]/ \"’N\O 1H), 7.52 (m, 2H), 7.25 (s, 1H),
S 0 S,CHQ 6.85 (m, 1H), 4.43 (m, 1H), 3.94
(b, 2H), 2.98 (s, 3H), 2.81 (m
5H), 1.84 (m, 4H)

(CDCl3) 6 9.42 (s, 1H), 8.58 (s, 408’
]’ 1H), 7.71 (m, 2H), 7.42 (m, 1H),
0“3 7.19 (s, 1H), 7.10 (m, 1H), 4.42
| (m, 1H), 3.92 (m, 2H), 2.97 (s,
3H), 2.80 (s, 5H), 1.83 (m, 4H).

G oH (CDCl3) § 9.42 (d, J = 1.6 Hz, 372
Yy \Cl 1H), 8.57 (s, 1H), 7.72 (m, 2H),
>N © Ny 7.42 (m, 1H), 7.24 (s, 1H), 7.08
o (m, 1H), 4.79 (m, 1H), 4.53 (m
1H), 3.91 (m, 1H), 3.19 (m, 1H),
2.93 (s, 3H), 2.62 (m, 1H), 2.12
(s, 3H), 1.90-1.50 (M, 4H)

(CDCl3) 6 9.44 (d, J = 1.6 Hz, 386
1H), 8.57 (d, J = 1.6 Hz, 1H),

TR
Mo Ny M 7.71 (m, 2H), 7.46 (m, 1H), 7.25
N I (o] N
N ™~ | (s, 1H), 7.10 (m, 1H), 4.90 (b,
0
F

1H), 4.53 (m, 1H), 3.95 (b, 1H),
3.14 (m, 1H), 2.93 (s, 3H), 2.61
(m, 1H), 2.37 (q, 2H), 1.90-1.50
(m, 4H), 1.16 (t, 3H)

(CDCls) 6 9.44 (d, J = 1.6 Hz, 400
1H), 8.58 (d, J = 1.2 Hz, 1H),

H |
N._N N
T Y 7.71 (m, 2H), 7.43 (m, 1H), 7.19
Q/LN]/ © O‘n)\ (s, 1H), 7.11 (m, 1H), 4.93 (b,
~ 0
F

1H), 4.58 (m, 1H), 4.08 (b, 1H),
3.18 (m, 1H), 2.94 (s, 3H), 2.82
(m, 1H), 2.63 (m, 1H), 1.90-1.50
(m, 4H), 1.14 (m, 6H)

(CDCl3) 6 9.45 (s, 1H), 8.59 (s, 398

|
N._N__N
=YY 1H), 7.72 (m, 2H), 7.45 (m, 1H),
@/E‘NT ° O“A 7.20 (s, 1H), 7.11 (m, 1H), 4.78
o]
F

(m, 1H), 4.58 (m, 1H), 4.37 (b,
| 1H), 3.24 (m, 1H), 2.95 (s, 3H),
10BB 2.88 (m, 1H), 1.90-1.50 (m, 5H),




-60- (CDCI3) 8 9.44 (s, 1 H, 855 (s, | 446 NY NNL H, 7.51 (m 2H), 7.25
(s, 1H, FNONG6.84 (m 1H, 48 (m 1H, 453 ol (m 1 H, 4.05
(m 1'H, 3.17 (m 1H), 2.93 (s, 3H), 2.61 (m 1H), F 101 2.28 (q, 2H),
1.90-1.50 (m 4H, 1.04 m 9H (CDCI3) 8 9.42 (d, J = 1.6 Hz, 430 1 H)
8.53 (d, J =1.6 Hz, 1 H, NN7.49 (m 2H, 7.32 (s, 1H), 6.83 FNo N(m
1 H, 482 (m 1H, 4.57 (m ol,38§(m1l—|) 3.18 (m 1H), 2.93 (s,
3H), 262(m 1H), 2.30 FIN(m 2H 5150(m 4H) 1.03 (m 1H),
0.57 (m Q.17 (m—— 2H) NY NN (CDCI3) 6 45 (s H) 55 (s, 432 J

o2&

(

1f 1 H, [ 51 (m_2H), 7.24 (s, 198 fmppH), Qi7§’-(”?r%H)1l—h“4 55 (m_ 3H).
2.93 i m 3H), 2.84 (m 2H), 1.90DCIH® 9RA8((ah J4H) 6 Hz29 (5, 9HSA0K H |
(CDCI 3) 8/9.44 (d, Jn 1.6 Hz 458 1H\WVA72HY, 8.5 @IH3=1HGHz, 1H) 7.49 (m

4
2M), 7,45 (m A ];éfl (m 1 H)79 m2$H T2 (T O () F 1Y e b
(m 1 H, H)o .08 @g 19), 45 010m4H)
(CDCI 3) 8 d J= 1 45¢ﬂ4411517% 5 ggrblﬁr’z 1H

3.21(t, 1H), 2.94 (s, 3H), 2.63-.-

10CC 1H), 2.12 (s, 3H), 1.90-1.50 (m.
4H) o
(CDCly) & 9.47 (d, J = 1.6 Hz, 404

B H), 8.71 (m, 1H), 7.78 (m, 1H),

P LT Y @ 7.27 (s, 1H), 7.15 (m, 1H), 7.07

S © Ny | (m, 1H), 4.81 (b, 1H), 4.57 (m,
, 0 1H), 3.95 (b, 1H), 3.15 (t, 1H),

P 2.93 (s, 3H), 2.63 (t, 1H), 2.37 (q,
10DD 2H), 1.90-1.50 (m, 4H), 1.16 (t,
3H)

(CDCl3) § 9.48 (d, J = 1.6 Hz, 418

H |
£ /N N\IrN 1
& H), 8.72 (m, 1H), 7.78 (m, 1H),
©/ENT 0 Urk 7.23 (s, 1H), 7.15 (m, 1H), 7.07
0
F

(m, 1H), 4.82 (b, 1H), 4.55 (m
1H), 4.04 (b, 1H), 3.17 (b, 1H),

10EE 2.94 (s, 3H), 2.82 (m, 1H), 2.62
(b, 1H), 1.90-1.50 (m, 4H), 1.15
(m, 6H)
(CDCl3) 8 9.48 (d, J = 1.6 Hz, 416

N IL ;2)(711-(;)” H)(778(m 18—!)
F e Y 1 7.15 (m, 1H), 7.07

\Nlr © O{A (m, 1H),478 (b 1H), 4.55 (m,

O 1H), 4.35 (b, 1H), 3.15 (b, 1H),

F 294( 3H), 2.65 (b, 1H), 1.90-
10FF 1.50 (m, 5H), 0.98 (m, 2H), 0.77
(m, 2H)
(CDCl3) 6 9.48 (d, J = 1.2 Hz, 444
1H), 8.70 (m, 1H), 7.78 (m, 1H)

H
N_N_N 8. , 7. , ,
I \J ¥ OW/D 7.31 (s, 1H), 7.15 (m, 1H), 7.07
o (m, 1H), 4.81 (b, 1H), 4.55 (m,
F

1H), 4.09 (b, 1H), 3.15 (b, 1H),
10GG 2.93 (s, 3H), 2.87 (m, 1H), 2.63
(b, 1H), 1.90-1.50 (m, 12H).
(CDCl3) 6 9.43 (d, J = 1.2 Hz, 388
1H), 8.57 (d, J = 1.2 Hz, 1H),

H |
:NB’NWNC 7.97 (d,J = 1.6 Hz, 1H), 7.83 (m,
N O SNy L H), 7.40 (m, 2H), 7.22 (s, TH),
®]
Cl

4.78 (m, 1H), 453 (m, 1H), 3.90

(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)




42 (m 5H), 7.26 FN " (s, 1 H, 6.85 (m

) I, -N1I 7.52 (m 2H), 7. 1 H,
490 (bs, 01H, 4.78 (m 1H, 3.90 (bs, 1 H, F3.15 (m b, 1 H, 2.97
(s, 3H, 10M2.87 (bs, 1 H, 2.90-1.50 (m b, 4H) (CDCI3) 8 9.45 (d, J =
1.6 Hz, 446 1H),8.55(d,J=1.2Hz, 1H), NN N 7.51 (m 2H), 7.22 (s, 1H), 6.85
FNJ o N (m 1H), 4.82 (b, 1H), 4.58 (m | 0 1H),4.07(b,1H),3.17(m1H), F
2.94 (s, 3H), 2.75 (m 1H), 2.61 10N (m64H), 1.90-1.50 (m 5H), 1.38 (m
3H), 1.12 (m 3H), 0.92 (m 3H -61- (CDCIS) 6 9.44 (d, J = 1.2 Hz, 430 F H
i1 H), .bb(S lH) 75T (m 2HeDciN 332JQS16]HQ 6.85 (mp2lH), 4. 78
FN " (m FE?Z ,(rn 1 H, 3 )(g’r}—) 163} 71,4)m 1H, 3.08 (m| 1
H, F 2|92 (s 3 (m 1H) 73@1 ;466(m 2H) ,
2.10-1,48 - m GHIH 9| 4: 446 N NIfN 1 |H),
7.51 (m |2HE Y. 2 gﬁ @ﬁé : 123 ,4“95&4( 4. 55
(m 1H), 4. 15( , H),3 17(m 1 1H).9b @ém.éh} ), 3D 76, (Hrl) 1|H, lop 2.54 (m
1H), 1.90-1.40 (m 0. 87 m 581 16abCr B), 5.98.(8230),2.84= 1.6 Hz, 453 H i
1H), 8.68 (bs, 2H), 1@1!55 (d, J = | (b, 1H), 2.37 (g, 2H), 1.90-1.50— -

(m, 4H), 1.16 (t, 3H)

(CDCl)89.42 (d, J =16 Hz, 416

N 1H), 8.56 (d, J = 2.0 Hz, 1H),
7

.95 (m, 1H), 7.81 (m, 1H), 7.39
(m, 2H), 7.21 (s, 1H), 4.81 (b,
1H), 4.55 (m, 1H), 4.05 (b, 1H),
¢ 3.17 (b, 1H), 2.92 (s, 3H), 2.81
(m, 1H), 2.61 (b, 1H), 1.78 (m
2H), 1.59 (m, 2H), 1.12 (m, 6H)
(CDCl3) 8 9.44 (d,J = 1.2 Hz, 414
Wl 1H), 8.57 (d, J = 1.2 Hz, 1H),

N N N
=YY 7.97 (m, 1H), 7.82 (m, 1H), 7.39
@i\wj’ © O},A (m, 2H), 7.22 (s, 1H), 4.78 (m,

0 1H), 4.55 (m, 1H), 4.35 (m, 1H),
c 3.23 (m, 1H), 2.94 (s, 3H), 2.86
10KK (m, 1H), 1.90-1.50 (m, 5H), 0.99
(m, 2H), 0.78 (m, 2H)
Ho (CDCl3) 8 9.46 (s, 1H), 8.64 (s, 458
‘T ] 1H), 8.24 (s, 1H), 8.14 (d, 1H),
N-so~ 7.63 (m, 2H), 7.20 (s, 1H), 4.48
(m, 1H), 3.97 (b, 2H), 2.98 (m
CF3 7H), 1.81 (m, 4H), 1.37 (t, 3H)

Hol (CDCl3) 8 9.46 (s, 1H), 8.64 (s, 484
:D"gQ A 1H), 8.24 (s, 1H), 8.14 (d, 1H),
'S 7.61 (m, 2H), 7.21 (s, 1H), 4.45
(m, 1H), 3.93 (b, 2H), 2.98 (m,
CFs 5H), 2.28 (m, 1H), 1.82 (m, 4H),
10MM 1.19 (m, 2H), 0.99 (m, 2H)
| (CDCl3) 5 9.48 (s, 1H), 8.63 (s

(
H

N_N_N 1H), 8.24 (s, 1H), 8.17 (d, 1H),
IO,

422

7.63 (m, 2H), 7.24 (s, 1H), 4.79
T (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)
Wl (CDCls) 8 9.47 (s, 1H), 8.63 (s, 436
Ty 0 1H), 8.24 (s, 1H), 8.17 (d, 1H),
Y | 7.63(m, 2H), 7.21 (s, 1H), 4.83
o (b, 1H), 4.55 (m, 1H), 3.98 (b,
CFs 1H), 3.18 (t, 1H), 2.94 (s, 3H),
1000 2.63 (t, 1H), 2.38 (g, 2H), 1.90-

CF5




e

Hz, 1 H, 7.76 (m 1 H, 751 FN " (m 2H), 7.38 (m 1H)),
H, 6.83 (m 1 H, 4.90 (bs, 1 H, F 4.80 (m 1 H, 3.85 (bs,
, 00 (bs, 1 H), 2.97 (s, 3H), 2.90 (bs, 1 H), 2.00-1.50 (m b,
HCH3 0 IHNVR (CDCI3) 8 9.44 (d, 1 H), 434 NvNN.'/CN-KO- 8.62 (bs.,

. 1H), 7.51 N(m 2H), 6.84 (m 1 H, 506 (m 1 H, 3.70-3.10
4H), 3.01 (s, F 3H), 2.12 (m 1H), %598(m 1H), 1 OR 1-47 (s, 9H).
(CDOI3) 6 9.42 (s, 1 H), 858(s 41 NxN/~01H) 7.52 (m 2H), 7.24
1 = :

1

3. 25 /m

Vo

NSO~ R AP~
w3V 5333

|-|),L3 37 (m 1 H) m. 4 &
(m I H, 2.10, (m 1HH9H3( 13)6%46 &21%5@3 .
H, 7, 50 (m )t H) P8 :24d soHG. 845((eh 1HMH) 5. 1 (m 1H)|
- 3.2 H?ﬁ%oﬁ&a%m Z@ém,lZHQ 18P (SHHLEB3 H [CH3 (CDCI 3) B
(s, %6 (m 390 -1 (B, PR, @ 38 m, THH04.08b2H) , | 7.

N O 6.84 m H), 5.11 (m °1 H), 73@ 25”@}712 (d, 3H), 2.40%
1.90 (m ¥H),Cf.15 (m 3H) 10U - 62 é—ihﬂﬁ( %439@&
404 10PP

1.50 (m., 4H), 1. 14(m 6H)
(CDCl3) 6 9.48 (s, 1H), 8.63 (s, - 448
1H), 8.24 (s, 1H), 8.15 (d, 1H),

H |
N__N N
\Nll’ w \C‘qm//_\ 7.62 (m, 2H), 7.22 (s, 1H), 4.79
m (b, 1H), 4.58 (m, 1H), 4.37 (b,
CF,

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) 5 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,

H |
/ND’NVN‘(/\ Ny |J=8.0Hz, 1H), 7.78 (4, J = 7.6
N © NS Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H),
(o]
CFy

10QQ

7.60 (t, 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 RN
F 2
T e
N s
o giNe!
5 F 11

Step 1

iI O

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 (CDCl3) 6 9.18 (d, J = 1.2 Hz, 1H), 8.26 -
10 (d,J=1.2Hz 1H), 7.11 (s, 1H), 4.42 (m, 1H), 3.93 (m, 2H), 2.95 (s, 3H), 2.79 (m
5H), 1.81 (m, 4H). MS m/e 394 (M+H)".



Nd "X'Y/,,~ 1H, 7.51 (m 2H), 2.27 (s, 1L H, F" " 6.83 (m 1 H, 509
(m 1 H), 3.90- 1 3.30 (m 4H), 3.03 (d, 3H), 2.65 F (m 1 H, 2.30-1.90
(m 2H), 1.14 10V m6HH | (CDCI3) 8 9.44 (s, 1 H), 8.56 {s - 426 Nl H),
7.52 (m 2H), 7.25 (s, 1 H, 06.85 (m 1H), 4.43 (m 1H), 3.94 (b, 2H),
2.98 (s, 3H), 2.81 (m F5H, 1.84 (m 4H low HI (CDCI3) 6 9.42 (s, 1
H, 8.58 (s, 408 NNIfN~ 1H), 7.71 (m 2Hy, 7.42 (m 1H), N osoH3 7.19 (s,
1 H, 7.10 (m 1 H), 4.42 (m 1 H), 3.92°(m 2H), 2.97 (s, F 3H), 2.80 (s,
5H), 1.83 (m 4H). lox H(CDCI3) 6 9.42 (d, J = 1.6 Hz, 372 N1 I[f~ "' 1H),
8.57 (s, 1H), 7.72 (m 2H), N 7.42 (m 1H), 7.24 (s, 1H, 7.08 (m 1 H),
4.79 (m 4 4.53 (m F 1H), 3.91 (m 1H), 3.19 (m 1H), 10Y 2.93 (s,
3H), 2.62 1H) 2.12 (s, 3H), 1.90-1.50 (M 4H) (CDCI3) 8 9.44 (d, J =
1.6 Hz, 386 "V\'ﬂalskhﬂwar@e@%lthm ﬂ(GOQOdSO‘ZE nirh'blg NSXdlﬂQorEpﬁanmoréer acld 46
(m 1 H, 7.25 (s H, 7 H& ,01H),453( 1H),
3.95 (b, (114944 gF0281mnrrmH tmlalyeneﬂ@m'é vateH|Q BZnB@ndlmn(rmcaImnatz 9708(2q

2H) , ]5 900 ]25 mmol was purged \Mth N?' f’%(g%p&(ﬂﬂ% Q(S]Oﬂl; g, 010?9 Hﬁhoﬁ%as
added and the reaction mixture was refluxed for 3 hr, allowed tQ cool, and filtered.
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) & 9.46 (s, 1H), 8.62 (s, 415

H |
iNFNENQ L. | 1H), 829 (s, 1H), 8.20 (m, 1H),
N s | 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) 8 9.43 (s, 1H), 8.59 (s, 404

T 1H), 7.80 (s, 1H), 7.75 (d, 1H),
CHS 7.37 (t, 1H) 7.25 (d, 1H), 7.16 (s,
| 11B

1H), 4.50 (m, 1H), 3.95 (b, 2H), .*

2.97 (s, 3H), 2.82 (m, 5H), 2.44

(s, 3H), 1.84 (m, 4H)

(CDCl3) 5 9.42 (d, J = 1.6 Hz, 420
]’ o 1H), 8.59 (s, 1H), 7.52 (m, 2H),

s 1739 (t, 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)

(CDCl3) § 9.47 (s, 1H), 8.64 (s, 458

11
j N o 1H), 8.24 (s, 1H), 8.14 (d, 1H),

* | 7.63 (m, 2H), 7.26 (s, 1H), 4.49
(bs, 1H), 3.94 (b, 2H), 2.98 (s,

3H), 2.81 (bs, 5H), 1.85 (bs, 4H)




7.43 (m 1H),

H1 1H), 8.58 (d, J = 1.2 Hz, 1H, \ N 'if " " 7.71 (m 2H),
7.19 (s, 1 H, 7.11 (m 1 H), 4.93 (b, 1H), 4.58 (m 1H), 4.08 (b, 1H, F
3.18 (m 1H), 2.94 (s, 3H), 2.82 1 OAMA (m 1 H), 2.63 (m 1 H), 1.90-1.50
(m 4H), 1.14 (m 6H HI (CDCI3) 6 9.45 (s, 1 H), 8.59 (s, 398 " NfN 1H),
7.72 (m 2H), 7.45 (m 1H, N " 7.20 (s, 1 H, 7.11 (m 1 H, 4.78 (m 1
H), 4.58 (m 1 H), 4.37 (b, F 1H), 3.24¢m 1H), 2.95 (s, 3H), 1 OBB 2.88
(m 1 H, 1.90-1.50 (m 5H), -63- 0.99 m 2H), 0.78 m 2H(CDCI3) 6 9.48 (d,
J=1.6 , 7,21
(s, 1H), 715 N o R 1), 7,07 |(RP [%f’% % 1(S . H,
3.93 (b, F3]’21Tf(t H .. 2. 41 )5 7SS, 171)63.5¢ (o, h’dbo 1H), 2.12 (s,
3H) 1.90- Ao ¢ CTE) S biatm @H)I7491s61H), 4484 11 H, 8 71 (m
1 H, 7.7!3( H) NN 1PN 7. 27 (6, 1H), BIGO (Pn 1BH, R.91K8,, 7.07 N m
1H), 4.81i(b, clH), 4.57 (m 1 H), P@&‘b%mISFHD,,‘IS/Jlﬁl@H H, F 2.93 (s,
3H), 2.63|(t, 1H), 218% (g, 10DD 2H) 50 (m 4H), 1.16 (t, 3H|H |
(CDCOI3) SU 48 (d, J = 1.6 Fz, 418 NW IF), 8.72 (m 1IA), 7.78 (m 1F),
Example 12
R@ﬁ U/
5 12
Step 1
M NO;
S

12-1

Reaction of 3-fluorophenylboronic acid with 2-bromo-5-nitrothiophene by
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
Ny~ NHz

12-2

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 (CDCls, 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, J = 2 Hz),
3.87 (2H, b).



ICN7.23 (s, 1H), 7.15 (m 1H), 7.07 (m 1 H), 4.82 (b, 1 H, 4.55 (m F

1 H, 4.04 (b, 1 H, 3.17 (b, 1 H, 10EE 2.94 (s, 3H), 2.82 (m 1H), 2.62
(b, 1H), 1.90-1.50 (m 4H), 1.15 m6H (CDCI3) 8 9.48 (d, ,1 = 1.6 Hz, 416
HI 1 H, 871 (m 1H, 7.78 (m 1 H), NITNrN731(s 1 H, 7.15 (m
1H), 7.07 NL " (m 1H), 4.78 (b, 1H), 4.55 (m 1 H), 4.35 (b, 1 H), 3.15
(b, 1 H, F 294 (s, 3H, 2.65 (b, 1H 6%90 10FF 1.50 (m 5H), 0.98 (m
2H, 0.77 m2HHI (CDA 3) 8948(d 39812 Hz, 444 NN N 1H). 8.70 (m
1H), 7.78 (m 1H, " 0 'ONp 7.31 (s, 1 H, 7.15(m 1 H), 7.07 90 (m 1
H, 4.81 B8tep3 H), 4.55 (m 1H), 4.09 (b, 1H), 3.15 (b, 1H), F 1 OGG 2.93
(s, 3H), 2.87 (m 1 H, 2.63 (b, 1H), 1.90-1.50 (m 12H. (CDCI3) S 9.43 (d
J=1.2 Hz, 388 HNHN 1H), 8. 57(eJH1. RHz1H) , o 7.97 (d, J = 1.6 Hz, 1
H, 7.83(m N " 01H, 7.40 (sh 2H] 7[22 (s H, 4.78 (m 1H), 4.53
1H), 3.90 a (m 1H), 3. H),

1B, 2.9 HH 3H), 2.62 (m 1
(2 12 (s, 3H), 1.79 (m 2H), (i? 2H-64-%\gc§|63? gHga.43 (d,(J = 1.6 He,
402 H1 H), 8.57 (d, J = 1.6 HZ, 1 H), 2-

Reaction of the product of Step 2 with N,N'-disuccinimidy! car-bonate and
5 Preparation 1 by the procedure of Exampie 2, Step 3 gave the product. H NMR
(CDCl3, 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 (2H, m), 1.60
(4H, m) 1'.47 (9H, s). MS m/e 434 (M+H)".

Step 4

g
O
S O NH.HCI

10 12-4

Reaction of the product of Step 3 with HCI by essentially the procedure of
Example 6, Step 4 gave the product. "H NMR (CDsOD, 400 MHz) & 7.36 — 7.24 (4H,
m), 6.90 (1H, m), 6.73 (1H, m), 4.37 (1H, m), 3.50 (2H, m), 3.13 (2H, m), 2.96 (3H, s),
15 2.09-1.91(4H, m).

Step 5
Reaction of the product of Step 4 with methanesulfony! chioride by essentially

the procedure of Example 3, Step 3 gave the product. *H NMR (CDCls, 400 MHz) &
7.45(1H, s), 7.29 (3H, m), 7.05 (1H, d, d =4 Hz), 6.88 (1H, m), 6.54 (1H, d, J = 4 HZz),

20 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
m/e 412 (M+H)".

Use of the appropriate reagents and procedures afforded the following

compounds.



7.97 (m 1H), 7.85 (m 1H), 7.40 N (m 2H), 7.23 (s, 1 H, 4.81 (m 1 H),

4.55 (m 1 H, 3.97 (b, 1 H, ci 3.15 (b, 1 H, 2.93 (s, 3H, 2.64 1011

(b, 1H), 2.37 (g, 2H), 1.90-1.54- m4H 1.16 t,3H (CDCI3) 8 9.42 (d, J = 1

Hz, 416 Hi IH), 8.56 (d, J =2.0 Hz, IH, 7.95(m 1 H, 7.81 (m 1 H),

7.39 N(m 2H), 7.21 (s, 1 H, 4.81 (b, 01 H, 455 (m 1 H), 4.05 (b, 1

H, ci 3.17 (b, 1 H, 2.92 (s, 3H), 28§9 1033 (m 1 H), 2.61 (b, 1 H),

1.78 (m 2H1.59 m2H 1.12 (m 6H) (CDC13) 6 9.44 (d, J = 1.2 H, 414 H11
, 8.57 ,@d——d——1-’> e 1 H)- 797 {1+ H—7-82—Fm—t—H—% 39

KID ~ (m 7S§ﬁUQTURm} Am(m 11-1),1&“5:‘3&1\% 1H) AM§ RARE D ci

3.23 (m H, 1.90-1.50 (m %

m 2H) .64 (s, N' Nx

8.2 7. H, 4.

1H) '

(CDC H) ,

1H

(m

12B
N 484
JT QO
S 0 N.-CF3
O"
F
12C
H (CDCls) 6746(1H,s),7.28 376

M N\an@ (3H, m), 7.03 (1H, s), 6.86 (1H,
S 0 Ny | m), 6.51 (1H s), 4.74 (1H, m),

6 |4.53(1H, m), 3.85 (1H, m), 3.14

(1H, m), 2.86 (3H, s), 2.58 (1H,

12D m), 2.10 (3H, s), 1.78 (2H, m),
1.58 (2H, m)
0 (CDCl) §7.63 (1H. s), 7.29 402

B NTN‘O (3H, m), 7.03 (1H, d, J = 4 Hz),
s 0 Nm/A 6.87 (1H, m), 6.49 (1H, d, J = 4
& | Hz), 4.70 (1H, m), 4.52 (1H, m),

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).

Hol \_ | (CDCl3) 8 8.66 (2H, m), 7.75 (1H, 439
Y \G “y)| d. J=7.6 Hz), 7.56 (1H, s), 7.38
S N (1 m), 7.28 (3H, m), 7.07 (1H,
=4 Hz), 6.87 (1H, m), 6.49
,d, J =4 Hz), 4.87 (1H, m),

7 (1H, m), 3.78 (1H, m), 3.17
(1H, m), 2.88 (3H. s), 2.84 (1H,
m), 1.81 — 1.56 (4H, m).

Hol (CDCl3) 6 7.68 (s, 1H), 7.03 (m, 394
. J @ 3H), 6.61 (m, 1H), 6.50 (m, 1H),
© Nyv© o | 4.75 (m, 1H), 4.50 (m, 1H), 3.89
0 (m, 1H), 3.15 (m, 1H), 2.87 (s,
3H), 2.59 (m, 1H), 2.10 (s, 3H),




10MM 1.19 (m 2H), 0.99 m 2HH | (CDCI3) S 9.48 (s, 1 H), 8.63 (s, 422 NYN
N 1H), 8.24 (s, 1H), 8.17 (d, 1H, o N7.63 (m 2H), 7.24 (s, 1 H, 4.79 "
o(b, 1 H, 457 (m 1H, 3.92 (b, cF3 1H), 3.12 (t, 1H), 2.95 (s, 3H),
10NN 2.63 (t, 1 Hy, 2.13 (s, 3H), 1.90 m 2H), 1.82 (m 2HH N (CDCI3) 8 .
9.47 (s, 1 H), 8.63 (s, 436 if 1H),8.24(s,1H),8.17(d,1H, N- N 7.63 (m
2H), 7.21 (s, 1 H, 4.83 (b, 1 H, 4.55#-1 H), 3.98 (b, cF3 1 H), 3.18
(t, 1 H, 2.94 (s, 3H) 1000 2.63-(t, 1 H), 2.38 g, 2H), 1.90 -65- 11.50 m
AH), 1.16[T, 3F) T (G¥&3) b 9.47 '(1575](hl),2]-8) 0% Gn, 259 NN~- 1H), 8.24|(s,

1H), B.15/td—iH—7 bzl(m ZH), da , 1 Hg 4. :)8
(1mH),1 T?é) ' ! o%’n 4 9,“1.% f%t é&ff écégﬁ 45”(2, " E{j?‘;s.(gé
(s, 448 NYN 24 (5. 0wy, & H)4 1Jr8 537 m 2H), 7,22
H, 2
7

(s, 1H, 4.79 H, 4.58°(m A 1Hh33€r9 (\, 1)13 873(522 E), 195
(s, 3H) : o H, 2.90-13 289 mH)1H aa@q}qod@g (m 2H) 8 (m
= 1.2 Hz, A8%Hz M), 1875 (m(BH), BB, 8.63 (d, J *
(m, 2H), 1.15 (t, J = 7.6 Hz, 3H).
N | (CDCl3) 8 7.33 (s, 1H), 7.03 (m, 422
. L7 O 3H), 6.63 (m, 1H), 6.50 (m, 1H),
© Ny | 4.78 (m, 1H), 4.52 (m, 1H), 3.95
0 (m, 1H), 3.11 (m, 1H), 2.87 (s,
F 3H), 2.58 (m, 1H), 2.33 (m, 2H),
1.4-1.8 (m, 6H), 0.97 (t, J= 7.6
Hz, 3H).
N (CDCls) 5 7.27 (s, 1H), 7.04 (m, 422
- L j:,\w 3H), 6.63 (m, 1H), 6.50 (m, 1H),
° Nm)\ 4.79 (m, 1H), 4.54 (m, 1H), 4.02
0 (m, 1H), 3.13 (m, 1H), 2.88 (s,

F 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
c ) g 3H), 6.63 (m, 1H), 6.49 (m, 1H),
>0 G{A 4.74 (m, 1H), 4.54 (m, 1H), 4.32

0 (m, 1H), 3.18 (m, 1H), 2.87 (s,

F 3H), 2.63 (m, 1H), 1.5-1.9 (m
5H), 0.97 (m, 2H), 0.78 (m, 2H).
(CDCl3) 6 7.26 (s, 1H), 7.04 (m, 424
. Y ‘,:/\ 3H), 6.63 (m, 1H), 6.50 (m, 1H),

0 Ny o7 | 4.73 (m, 1H), 4.54 (m, 1H), 4.11
. ° (m, 2H), 3.97 (m, 1H), 3.43 (s, ‘
F 1oL 3H), 3.10 (m, 1H), 2.88 (s, 3H),
2.64 (m, 1H), 1.77 (m, 2H), 1.60
(m, 2H).
N (CDCl3) & 7.22 (m, 1H), 7.04 (m, 458
. LY ‘O o 3H), 6.64 (m, 1H), 6.52 (m, 1H),
© N-§: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).

Ho | (CDCl3) 6 7.23 (m, 1H), 7.04 (m, 458
. Y o 3H), 6.63 (m, 1H), 6.52 (m, 1H),
© N.g-0 447 (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).




=
~oCcz

H H, 824 (s, 1 H, 815 (d, Z 9 if J8.0H7.1 7.78 = J7.6
.67 (d (d, J =8.4Hz, 1 H, 7.60 (t, J =28.0 Hz, 1H),
H, 7.29 (s, 1 H, 4.90 (bs, 1 ORR1 H, 4.62 (m 1 H),

: : 3 (bs, 1 H, 2.99 (s, 3H, 2.90 (bs, 1 H, 1.90-1.50
4H) Exanple 1 HI NN NONS CH3 OO05F 11 Step HI N NN Br\N1
N.$ CH3 0 O 11-1 Reaction of 2-am np45-bronopyrazi ne and Preparation 11
t he procedure of Exanple 10, Step 2 gave the product.' HNVR (CDCl 3) - 8
.18 (d, J = 1.2 Hz, 1H), 8.26 iodyg, 53l.2 Hz, 1 H), 7.11 (s, 1 H), 4.42

1 H, 393 (m 2H), 2.95 (s, 3%—% : m 5H), 1.81 (m 4H. Ms nle
(MtH)'. -66- Step 2. A flask,chargdéd with 11-1 (0.090 g, 0.23 mmol),

- di f I uor ophenyl boroni ¢ aci d Ni .b’ﬁlgN ~8.28 mml ), toluene (10 nl), water
.3 m) and cesium carbonate_(0+6€82 @, (5 .25 Mol ) was purged with N2.
C12(dppf)2CH2CI 2 (0.015 9 nmol ) ways%dded and the reaction m xture
was refluxed for 3 hr, allowsd’to cool, and filteredy The concentrated
filtrate was subjected to PTLC (1:1 acetone/ hexane) to give the product
(0.046 Gtept7% . '"H NVR (CDCI3) 6 9.47 (d, J =1.6 Hz, 1 H, 872 (m 1 H),
7.78 (m 1 H, 7.22 (s, 1 H, 7.15(§mH1 H, 7.06 (m 1 H, 4.48 (m 1 H),

3.95 (m 2H), 2.98 (s, F N_NWNH2
H s
13-1

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

BEZ

.39
. 83 .2

0 W
O
(7]

1
7
b, 1
3
1

~NW—~NOOT O W
(G2 SN
o -

was allowed to warm to R.T. After 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)".

N
N \YNHz
F\©/L )
13-2

To a solution of the product of Step 1 (500 mg, 2.34 mmol,) in toluene (10 ml)

Step 2

‘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)".

0

Step 3

NN NG N
ﬁLS \[Or\O\l\[rO\K

13-3



io 3H, 2.83 (m 5H), 1.86 (m 4H). MS me 426 (MtH)'. Use of the
appropriate boronic acid and essentially the sane procedure af forded the
fol |l owi ng .conpounds: STRUCTURE 1H NV\R M5 MtH N N N (CDCI 3) 6 9.46 (s, 1 H),

8.62 (s,

415 1f 1 H) 1 H), 820 (m 1N o0s,0"" 7.6 99 (m , 1 H), 7.60

(m , 1H ), 7.2 22 (m 1H), 4.44 (m 1H), 3.95(m ON 2H), 2.98 (s, 3H),

2.81 (m

5H) 11A183m 4H) . NHNI-(7(2DCI3)6943(S 1 H), 8.59 (s,

404 If1H, 71).6NoNsH37377(t(t 1H 7.25 (d, 1 H),

5H), 2.44 115 @Ef ‘gﬁgfﬂ"ﬁ;&"oﬁﬁvgﬁé%p%:@ﬁgcgg %@ﬁ%{:’dﬁ“ C%C“gﬁé 5,

J 1H), 8. 596Sedlﬂ)t3l\7((52(ﬂm 21 mmd) olDviNg lﬁéHS rﬂtrﬁﬁhémyl Chlcb-d))forﬁzalé (62 mg, CH)Z@

7.16 (s,

6.97 0-0

4.48

3H), 110”?“9&'_')"??? rgﬁﬁt'or‘rln”‘@ﬁuﬁerﬁ"’a&r%“”ﬁdl for é%@tﬁ‘ﬁnda @P@fa‘{sé” 1?)551)”‘9 8& (s,

458 N N
7.26 (s,

I:}\I\? @cﬁie?fl ahd: ﬂlé 5%@'(&%1 ﬂrﬁxt&%_x«%s E‘) 6§5‘ o@n@g?’ ?ﬁféigz(’i‘é) ) hwas

5H), 15 85afbed aftithe MQUT@WaSI-WESThecd GRE! B NSCH 42x) ( sat'daCIBdhed ((NEQSI(Z{J)
NlrllOlI—?’[e 7.98 (s, 1 7.84

10

15

20

red and évapora ed. The re(SIdue |\;vi)as subjected to PTLC (5:95 MeOH/CH2Clo) 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 436 (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.

TG
S 0 NH.HCI
13-4

MS m/e 336 (M+H)*

Step 5
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_
[

S O N
Nl
F\Q/\ © 14

Reaction of the product of Example 13, Step 4 (13-4) with acetyl chioride by
essentially the procedure of Example 4 gave the product. "H NMR (CDCl3, 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),



NO s;o0oH37.40 (m 2H), 7.19 (s, 1 H), 4.42 (m 1H, 3.90 (m 2H, 2.97
(s, ci 11E3H), 2.81 (m 5H), 1.84 (m 4H) . Exanple 12 HI NN S O-ONs
\ co,12 Step 11 \ N2 _ S 12-1 Reaction of 3-fluorophenyl boronic acid
W th 2-brono-5-nitrothi ophene by is essentially the procedure of Exanple 1,
Step 1 gave the product. 1H NVR (CDCI 3, 400 MHz) 87.91 (1H, m, 7.42 (2H,

m, 7.32 (1H m, 7.25 (1H, m, 7.14 (1H3m. Step 2 NH2 12-2 15 Reaction
of the product of Step 1 with N Cl2. 6H20 and NaBH4 by essentially the

v ‘z’éed‘érzﬁﬁ ‘% oS b (Pt o), 0GR e B R iy, R G5 iRy e 12
(1 H d, z ggq} e 87 (2H b). Step 3 HI NN O Nw 1 0 12-3 Reaction of

t he produc tep’2 with N, N -disuccinimdyl carbonate and 5 Preparation
1 by the procedure of Exanple 2, Step 3 gave the product. 1H NVR (CDCl 3,

400 MHz) 3 7.25 (3H, m), 7.06 (1 H, 051 H d J=4H), 6.8 (1H
m, 6.50 (1H d J =4 Hz), 444(39_94&—4xm 22 (2H, ™, 286(3H, s),
2.79 (2H, m, 1.6:0 (4H m 147 9H, s). M5 nfe 434 (MtH)'. Step 4

) )’N‘n’N\G
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
mixture 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>SOs.),
filtered and evaporated. The residue was subjected to PTLC (10:90 MeOH/CH,Cl,) to
give the product (9 mg, 31%). "H NMR (CDCl;, 400 MHz) & 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 393 (M+H)".
15 ‘
Example 16

0l
D G
Tr\
O

Reaction of 12-4 with methyl isocyanate by essentially the same procedure
gave the product. 'H NMR (CDCl3, 400 MHz) & 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
F. /' \g Q
N NOH



HI Nr N_ SONHHCO 10, 12-4 Reaction of the product of Step 3 W|th
HCl by essentially the procedure of Exanple 6, Step 4 gave the product. 1H
NVR (CD30D, 400 MHz) 8 7.36 - 7.24 (4H, m, 6.90 (1H, m, 6.73 (1 H m),
4.37 (1 H m, 350 (2H m, 3.13 (2H, m, 2.96 (3H, s), is 2.09 - 1.91
(4H, m. Step 5 Reaction of the product of Step 4 wth nethanesul f onyl
chloride by essentially the procedure of4 Exanple 3, Step 3 gave the
product 1H NVR (CDCI 3, 400 MHz) S 7.45 (1 H, s), 7.29 (3H m, 7.05 (1 H,

4%688(1H m, 6.54 (1 H d, J =4H), 20 4.40 (1 H m, 3.86
(2H n') (3H, s), 2.74 (3H, s), 2.68 (2H, mM, 1.76 (4H m. M5 nle 412
(MtH) +. Use of the appropriate reagentds and procedures afforded the

foll owi ng conpounds. -69- STRUCT, MHHTt \ Ny\N430 _ SO0 NS
F12A HI 444 | ~NN_ S©ON A/ 12B H1 484 \ Nf _ SO N
CF3 \ / OS0 F N S

F 17-1

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, then
partitioned between CH,Cl; (100 ml) and 1N NaOH (25 ml). The organic layer was
washed with sat. NH,Cl (25 ml) and sat'd NaCl (25 mi), dried (MgSO.), fitered and
10 concentrated. The residue was dissolved in THF (20 ml) to which 5N HCI (5 ml) 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 (MgSQ,), filtered and concentrated. Subjection of the residue to PTLC (3:2
EtOAc/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 (MgSO;,), filtered and

20 concentrated. The residue was subjected to PTLC (3:97 MeOH/CH,Cl,) 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), 1.90 (3H, m), 1.70 (2H, m).~ MS m/e 375 (M+H)".



12C H1 (CDCI3) 5 7.46 (1 H s), 7.28 376 \ -T( (3H, m, 7.03 (1 H s),
6.86 (1 H SoN-m, 6.51 (1 H s), 474 (1 H mM, \ / 0453 (1H m,
3.85 (1 H m, 3.14 12D (1 H n), 2.86 (3H, s), 2.58 (1 H, m, 2.10 (3H,
s), 1.78 (2H, m), 1.58 (2H, m) H I (CDCI3) 8 7.63 (1 H, s), 7.29 402 \ ~(
(3H M, 7.03 (1 H d, J=4H), S06.87 (1 H m, 6.49 (1 H d, J=4 o
Hz), 4.70 (1 H, m, 452 (1 H m, 12E 430 (1 H m, 3.15 (1 H n), 2.85
(3H, s), 2.61 (1 H m, 1.72 (3H - m, 1.58 (2H, ), 0.95 (2H,. n, 0.74
(2H m. (CDOI3) 3 8.66 (2H n), 7.75-(1H 433 NNo NI d, J = 7.6 H),
7.56 (1H, s), 7.38 o N(1 H m, 7.28 D%y 2 7.07 (1H, 0~-

d, J=4Hz),6.87(1H, ) ,6.49 12F (1 H d, J = 4 Hz), 4.87 (1 H, ), 4.57 (1 H,

7

m, 3.78 (L H, m, 3.17 (1H m), 2.88 (3H s), 2.84 (1H m 1.81-1.56 (4H,
m. HN (CDCI3) S 7.68 (s, 1 H), 7.03 394 SS X 3H), 6.61 (m 1H), 6.50
(M 1M, " 4.75 (m 1H, 4.50 (mZL W@@F(m 1 H, 3.15 (m 1 H,

2.87 (s, 3H 2.59 m1H, 2.10 Sy 700 12G 4. ZBHm 2H), 1.58 (m 2H). H
(CDCI3) S 7.46 (s, 1 H), 7.04 408 1\ NN g% )

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) 5 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
SN
T
{\@ﬁ\N 0O Nog
o ie)
10 F 19

Step 1
oy
Cl/l\\N 19-1
15'_"" Toa su.spension'of 2-amino-5-nitropyrimidine (2.70 g, 19.3 mmol) and LiCI (20

g) in 4M HCI (85 ml) 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 allowed to warm to R.T.
and stirred for 1.5 hr. The reaction mixture was cooled in an ice-bath, CH,Cl, (50 ml)
was added and aqueous layer was brought to pH 9 by addition of sat'd Na,COj. The

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



Fs ~N11®» 3H), 6.62 (m 1H), 6.50 (m 1H, o0 4.77 (m 1 H, 4. m 1 H),
394 (m 1 H, 3.09 (m 1H, 2.87 (s, 12H3H), 2.59 (m 1 H), 2.36 (q, J
= 7.6 Hz, 2H), 1.75 (m 2H), 1.5L m 2H 1.15 t,J=7.6Hz,3' H. Hf (CDCl 3)
S7.33 (s, 1 H, .7.03(m 422 F N3H), 6.63 (m 1H), 6.50 (m 1H), | s
4.78 (m 1 H, 452 (m 1 H, 3.95 (m 1H, 3.11 (m 1 H, 2.87 (s, F 121
3H), 2.58 (m 1 H, 2.33 (m 2H), 1.4-18(m 6H, 0.97 (t, J = 7.6 He,
3H). H(CDCI3) 8 7.27 (s, 1 H), 7.04 (m 422 SS NxN 3H), 6.63 (m 1 H),
6.50 (m 1. H, " 479 (m 1H, 454 (m 1H, 402 (m 1H, 3.13 (m 1
H, 2.88 &€LE 123 3H), 2.82 (m 1H), 2.58 (m 1H), 1.75 (m 2H), 1.56 (m
2H), 1.14 m 6H). H (CDCI3) S 7.44 (b, NOZ.05 (m 420 SS NxNo 3H), 6.63
(m 1H), 6.49 (m 1H, N-4.74 (m [ 4.54 (m 1H), 4.32 (m 1 H),
3.18 (m 1 H), 2.87 (s, F 3H), 2F NF), 1.5-1.9 (m 12K 5H), 0.97
2H), 0.78 (m 2H. H (CDCI3) 6 7.2 L 1H, 704(m 424 N F xr ‘o 3H),
6.63 (m 1H), 6.50 (m 1H), I"If~d 4.73 ( E% 454(m 1 H, 4.11
(m 2H), 3.97 (m 1H), 3.43 (s, F 12L 3H), 3.1018% 1H), 2.88 (s, 3H), 2.64
(m 1H), 1.77 (m 2H), 1.60

To an No-purged mixture of the product of Step 1 (230 m'g, 1.44 mmol), 3,5-

5 difluorophenylboronic acid (655 mg, 2.08 mmol), CsCO3 (502 mg, 1.54 mmol), H0
(0.05 ml), and toluene (3 ml) was added Pd(dppf)Clz*CH,Cl> (82 mg, 0.10 mmol). The
reabctionl mixture was heated at 110 °C for 1.5 hr, then allowed to cool. EtOAc (20 ml)
and H20 (20 ml) was added, and the organic layer was dried (MgSO,), filtered and
evaporated. Flash chromatography of the residue (1:99 EtOAc/hexanes) gave the

10 product (110 mg, 32%). '"H NMR (CDCl3, 400 MHz) 8 9.54 (2H, s), 8.08 (2H, m), 7.03

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

NiCl2*6H.0 (240 mg, 1.01 mmol) in MeOH (4 ml) was added NaBH; (57 mg, 1.51
mmol). The reaction mixture was stirred for 10 min., then HO (2 ml) was added and
the mixture was concentrated. To the residue were added H,0 (20 ml) and CHxCl»
(30 ml), and the whole was filtered. The organic layer of the filtrate was dried

20 (NayS0q,), 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 mmol) 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 s),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)".



" N.
3-fl uor

(
1.
4 (
1

HIl (CDCI3) 6 7.22 (m

0 (m 12M6H), 1.06 (t, 3
458 F' S NxN~ 3H), 6.63 (m

0
m 1H, L= 445 (m 1 H, 3.
8 =
(
1 H, 2.96 (m 2H), 2.90 (s, F 12N

m
H, 3.94 (m 2H), 3.
.74 (m 4H), 1.33 (d, J =
0-5'0 13 SteplOHFNNV\NHZ

1H, 7.

52 (m 1 H),
19 (m
7.2 Hgy 6H). -71- Exanple 13

00 ml

t hi osemoclgg?f)%il?@g%% aggr%onaﬁ pﬁ#&ﬂdff%%a#%ﬁdeedr%% Pﬂ%W'W% éﬂ]‘?%un

warmto R T. After stlrrlng over ni ght,

458 FNXN"‘OSH) 664(m 1
2H), 2.90 F (s, 3H), 2.84
3H. H(CDA3) 6 7.23 (m 1

6.

1 " s'=0

NNyNN _ SO

|~ S 13-1 To an ice-cold solution of

was added
s allowed to

the pyridine was evaporated, the

resi due
with wal
(MtH) " .
Step 1

was_tak wat ar and—the B eci-pi-tate—was—colleeted \
ter, Qsér @IIu IPdT;‘)UI\IPThP nrnr‘qn W'Rn 85 g, 32% ﬁl lg 1
Step 2 NIy N)b NH2 S {CDCE358 97 ¢s.2pI7u80 oM, 8H)t he pr oduct of
(500 m“g r@n ) i n| 6@7UenelH16.58 Js, 1H), 4.43 (m, 1H),
N © g \,< 4.22 (m, 2H), 2.95 (s, 3H), 2.82 (m_2H), 448
0 1.78-1.52 (m, 4H), 1.47 (s, 9H). °
F
19A
ol (CDCl3) 8 8.92 (s, 2H), 7.90 (m, 2H),
A N‘@’ I \Ej 6.86 (m, 1H), 6.52 (s, 1H), 4.46 (m, 1H),
F T © Ns~ 13.93 (m, 2H), 2.95 (m, 7H), 1.81 (m 440
0 4H), 1.36 (t, 3H).
r
| 198
Ho) (CD;0D) 8 8.99 (s, 2H), 7.91 (m, 2H),
Nﬁ"n’j;\n 7.04 (m, 1H)428m1H)386
F N © Ns 7 | 2H), 2.95 (m, 7H), 1.84 (m, 6H), 1.07 (t, 454
o 3H).
I |
19C
Ho (CDCly) 8 8.92 (s, 2H), 7.90 (m, 2H),
NA,I i ]:\ 1 6.86 (m, 1H), 6.49 (s, 1H), 4.48 (m, 1H),
F N © N-so~ |3.96 (m, 2H), 3.21 (m, 1H), 2.95 (m 454
0 5H), 1.77 (m, 4H), 1.36 (m, 6H).
F
19D
HoL (CDCl3) 8 8.92 (s, 2H), 7.91 (m, 2H),
er g ‘O A | 6:87 (m, 1H), 6.63 (s, 1H), 4.44 (m, 1H),
F noo O 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).
19E
Hol (CDCl3) 5 8.92 (s, 2H), 7.90 (m, 2H),
er b j:/\ 6.87 (m, 1H), 6.77 (s, 1H), 4.78 (m, 1H),
F N> O 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
Bl (CDCly) § 8.92 (s, 2H), 7.90 (m, 2H),
i Nj’ N O 6.87 (m, 1H), 6.74 (s, 1H), 4.78 (m, 1H),
N O Ny | 4.52 (m, 1H), 3.95 (m, 1H), 3.12 (m 404
O | 1H),2.93 (s, 3H), 2.61 (m, 1H), 2.38 (m
F . 2H), 1.82-1.55 (m, 4H), 1.35 (t, 3H).




was added nethanesulfonic acid (0.34 g, 3.5 mmol) dropwi se. The reaction

m xture was refluxed for 4 hr, cooled, and the precipitate was col |l ected,
washed with ether, and dried. The solid was then taken up in water, the
solution was basified wwth amonia to pH 8, and the precipitate was

coll ected, washed with water, and dried to give the product (206 ng, 46%.
MS me 196 (MH)'. zo Step 3 H NINYNxN,g S ONO- F\ / O13-3 -72- To a
solution of the product of Step 2 (50 ng,” 0.26 nmol) in CH2Ch (5 m) was

added Et 3N /n 1 m1 Q. FLJ:rrn'\I\ f-ol-l-owed—bv—4 rntrnnhnnu ehl-oreformate—{52

ey at-e—{52
ng, O.26 t] on M 4 )i 931 (v 2B £8P (1. 1R, t heh Prepar at i on
1 (55 ng, o 26 N’ ')mi d| 6a&7d(rheH),c@bi(ent . 480 énwas)st i rred

overni ght.F (1 m 5 addetnatid) th 66 i tlit)e3vi@s(mvashed wi ¢h61 N
NaOH ( 3x)), Nil, dried PNa25§4), 2 9B bt gHgdz saqnevidpon ated. [The resi due

was subj ect ed- to PTLC (5:95 h/EO"/]@‘}Z@-‘LISM?OQB\( tjp,g gmgok wet (48 ng, 42%9%.
1H NWVR (|CDCI 3, 4001\4;14) S 11.33 741(1 H m, 716

(1 H m—450(% 1Lt n —A4—23— Skt (2H—b)y— 175
4H, m,| 1.46 (9 589 \SS?H 379 Z% f| t he produgt
éf St?p 3 'th( éll b @%? p?*dée%lﬁf'és’%w Iﬁx%hﬁl”e"%"?’ Step 2 : ga\ljee
t he product —|4I5(§ (m3it), 4B86rime 1563 (IMkFA)* 15 StehH!B

React i on| of pr oduct of St ep| 4H)i 2.84rtst BENER 80f(onylIH)cBISSK (sde| by
essentially he procedure of Exahpl €73, (nstap),3.gaywe, PHE pléduct. 1H NWR
(CDCl 3, 400 MHz) 8 19I (m, 6H).
ql (CD3OD) 6 9.04 (s, 2H), 7.90 (m, 2H), |
ij’ i O 7.08 (m, 1H), 4.69 (m, 1H), 4.40 (m, ‘
F SN © N1 1H), 4.11 (m, 1H), 3.22 (m, 1H), 2.95 (s, 418
0 3H), 2.72 (m, 1H), 2.42 (, 2H), 1.78-
F . 1.62 (m, 6H), 1.00 (t, 3H).
1

J
Ho « | (CDCls) 8 8.92 (s, 2H), 8.69 (s, 2H),
Nﬁ’ i UN 7.91(d,J=6.8 Hz, 2H),7.79 (s, J=7.6
F o © Ny | Hz, 1H), 7.40 (m, 1H), 6.87 (m, 1H), 453
0 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).
Ho) (CDCl3) § 8.92 (s, 2H), 8.59 (m, 1H),
N“ﬂ/‘wr CYQ 7.90 (m, 2H), 7.80 (m, 1H), 7.62 (d, J =
F o © N 7.2 Hz, 1H), 7.36 (m, 1H), 6.87 (m, 1H), 453
0 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).

o A (CDCl3) 6 8.94 (s, 2H), 8.90 (s, 1H), ,
g s | 8.07 (s, 1H), 7.90 (m, 2H), 6.87 (m, 1H),
F\@/k:lr 0 UHH%N 6.59 (s, 1H), 4.80-4.20 (m, 3H), 3.30- 459

(@]

2.80 (m, 5H), 1.86-1.69 (m, 4H).

F
19M

Example 20
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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 (3H, s), 20 2.81 (3H, s), 2.80 (2H, m, 1.90 (4H, m. M5 nie 414
(MtH)' . Exanple 14 HN, NYNN\N N 1 S OO0 14 25 Reaction of the product of
Exanple 13, Step 4 (13-4) with acetyl chloride by essentially the procedure
of Exanple 4 gave the product. 1H NWR (CDCl 3, 400 M) S 11.00 (1 H, b),
7.65 (2H, m, 7.50(1 H m, 7.17 (1 H, , 4.80 (1 H m, 4.55 (1 H, :
-73- 3.94 (1H m, 3.20 (1H, m, 3.09 (3 93) 2.63 (1H, m, 2.13 (3H, s),
1.70 (4H, m. I\/Srrie378(|\/HrH) Exanmple 15 N NN _ N S xO0 -ONy-N 5 " /
0 15 To aBtére-cold sol ution of the product of Exanple 13, Step 4 (13-4) (25
nmg, 0.074 mmol) in DVF (5 m) was_added nethyl isocyanate (1 drop). The
reaction mxture was allowed to wa ~, stirred for days t hen
diluted with CH2Cl 2 ‘and to washed wi wat er AN NaCH, and sat'd NaCl. The
organic layer was dried (Na2SO4), filtered ar? evapor at ed. The resi due was
subjected to PTLC (10:90 MeOH CH2CI 2) to i ve t he product (9 ng 31% . 1H
NMR (CDCi .3, 400 MHz) 8 10.80 (1H, b% 7.64 (2 n, m, 7.19 (1
H m), 4.48 (1THamice-opldeugpeqsion of gneth met@yl)trlghwlwwm@ﬁlumzshsmcteZH

375 % AR 9 AT S EATYS S b e d o L0

ga\ég E Qe BrsisE untibr NYRAFHEPE S addibiBn Mizs c@mﬁle‘ié thé rHacﬁdn mixtd@ waklstifled
at 0 °C for 0.25 hr, then at R.T. for 0.5 hr. The reaction mixture was cooled to —10 °C
‘and 3-fluorobenzaldehyde (10 g, 81 mmol) was added dropwise. The reaction mixture
was stirred at R.T. overnight, then sat'd NH4Cl was added. The aqueous layer was

10 extracted with Et;0 (2x), and the combined organic layers were dried (NaxS0O.),

filtered, and concentrated. Flash chromatography (hexane) of the residue afforded
the product (8.67 g, 70%) as a mixture of isomers. '"H NMR (CDCls, 400 MHz, major
isomer) 6 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 Step2
Br

F\©/‘\(OM6
OMe 20_2

To an ice-cold solution of the product of Step 1 (8.67, 57 mmol) in MeOH (200
rﬁl) 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 EtOAc,
washed with 1M HCI and sat'd NaCl, then dried (Na;S0O,), filtered and concentrated.
Subjection of the residue to flash chromatography (90:10 hexane/EtOAc) gave the
product (11.8 g, 80%). 'H NMR (CDCl3, 400 MHz) & 7.32 (1H, m), 7.16 (2H, m), 6.99
(1H, m), 4.90 (1H, d, J = 9 Hz), 4.70 (1H, d, J = 9 Hz), 3.49 (3H, s), 3.31 (3H, s).
25

Step 3

S NH
(O
F N 203



200d, J =4 Hz), 6.87 (1 H m, 6.50 (1 H d, J =4Hz) 456(1 H nm, 4.44
(1 H m, 403 (2H m, 2.87 (2H, n), 2.86 (3H, s), 2.80 (3H, s), 2.04 -
1.54 (4H, m). MS nme 392 (MtH)' Example 17 H I NOFI -N I ONOH 25 F 17
-74- Step 1 HI NTr NFI1 e -NI OOF 17-1 To a solution of the product
of Exanple 1, Step 2 (1-2) (250 ng, 1.21 nmol) in 5 toluene (8 m) was

added i Pr2NEt (1.1 m, 6.0 mmol) and trigghosgene (145 ng, 0.49 mol). The
reaction m xture was heated to 110 C for 4 hr, cooled, and Preparation 13
(250 my, 1.474 rwqg! Bt t DS tER3CHI108 ”h?étwm?n S’(h%h' & ofpr7glé hr,
then partitione %)retmeg%q%@gu& (10@ n§ ag % ' ?@I e organl C
| ayer vvammwaaheoha%tHiBrs@H nM—W@B s(nz*&drdtﬂw)n‘tnmajhr\laﬁwe(rescmﬂr) mixiuieewas

M3 o rﬁflé%ﬁkﬁ%@%”@sﬁfﬁ TRE00 HaaN Hiek encsnesied SRREHZaer (15 JHURCHG
2
was cool Rl Qvaas%ﬂoﬁgljgﬁnt n@;l 'th%ﬁ!az‘i&lﬁgntd? Ridedas hﬂ@@ﬂ?ﬂ}dét@b?%%@&%ﬁd’@@%:t% Cl

(100 m) "dnd wat e organic layer was I'tered
and CS)nCeﬁabrc&ﬂledtedSLﬁu’thecﬁmﬂobmwetdhmd psaadmmte cbo ﬂiﬂCCbﬁjrﬁaio@rmw {eS@tegn gave

t he pr oduct (130 2 To a sol ut n of the
pr oduct E(gr&ﬂﬁ;ga\/@ ﬂme ARGHGL (16 EB P10, 5T MR AGDCladiRtiizodk: (0. 57

?’eai’if’oﬁ‘?% &%?Mﬁd‘ié’? TP, BN At ST 2 Bt woon’ ceG 2 (75

m) and water (50 m). The organlc | ayer was dried (MgSO4), filtered and 20

concentr 8teggd4 The residue was subjected to PTLC (3:97 MeOH CH2Cl1 2) to give

the product (52 ng, 83%. 'H NI\/R( Y([,Z\h 400 M—|z) 8 8.69 (1H, m, 8.00 (1H,
I

m, 7.80 (1 H m, 7.55 (4H, @6 .40 (1 H m, 3.457(1 H,
20-4

m, 2.91 (3H, s), 2.50
To a stirred suspension of NaH (103 mg, 2.6 mmol, 60% dispersion) in THF (30
ml) 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

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,SQO,), 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

F 0 N O
m/ ﬂ/ 20-5

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 ml, 3.6 mmol) in THF (25 ml) was refluxed for 3 hr. The
reaction mixture was allowed to cool, diluted with EtOAc, washed with sat'd NH4ClI
solution, dried (Na,SO,), filtered and concentrated. Subjection of the residue to flash
chromatography (2:98 MeOH/CH,Cl,) afforded the product (537 mg, 100%). "H NMR



(1H, m, 2.30 (1H, m, 1.90 (3H, m, 1.70 (2H, m. M5 me 375 (M:H) . -75-

Exanple 18 HI N Tr N "Nl ONS, 2 | 0 F 18 Reaction of the amne 1-2,
N, N - di succi ni mi dyl carbonate, and Preparation 12 5 by essentially the
procedure of Exanple 2, Step 3 gave the product. 1H NVR (DVSO, 400 MHz) 8
8.76 (1 H s), 866 (1 H s), 7.96 (2H m, 7.73 (2H, d), 7.21 (1 H m,
6.77 (2H, s), 4.09 (1H, m, 3.55 (2H, mMg412.85 (3H, s), 2.61 (2H, m, 1.76
(2H, m, 1.64 (2H, nm. MS nie 426 (MH) . Exanple 19 H 1 NNN N O NSi

2> ani no- 5- (FEpgRe MERIRO T2 15 57 1813 Finsly- 20651 £ 58 (1B B9 48 (s
m) at -10,.G w85 3ddp g%g@a@m (2H8Mmi 1”@@'(11H'H1 Pyt Qps 5) Rhs (m/e) 435

suspensi on S stl rre tenperature for hr, then al ovved
warmto R {M+H¥nd stirred for 1.5 hr. The reaction mxture was cool ed |n an
ice-bath, CH2CI2 (50 m) was added and aqueous | ayer was brought to pH 9 by
addition of sat'd Na2CC3. The 20 whole was filtered and the filtrate was
extracted O cH2Cl 2. The or ganic layer was dried (MgSO™4), filtered and
evaporated to give a solid (1.05 g, 4%+ 'H NWR (CDCl 3, 400 MH#z) 3 9.39

(s). -76- Step 2 N N
\O\IHHCI

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 (CDs0D, 400 MHz) & 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 (10:90
MeOH/CH,Cl,) gave the product (7 mg, 36%). MS m/e 392 (M+H)".

15 Example 21
H |
NONL N

0

@)

21

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

Example 22
H |

N N_UN
LYY ‘O
S 0 -5~

oo
22



NNO2 F NI F 19-2 To an N2-purged m xture of the product of Step 1 (230 ny,
1.44 mmol ), 3,5- 5 difiuorophenyl boronic acid (655 ng, 2.08 mml), CsCO3
(502 ng, 1.54 mmol), HO (0.05 m), and toluene (3 m) was added
Pd(dppf)Cl 2CH2CI 2 (82 ng, 0.10 nmol). The reaction m xture was heated at
110 C for 1.5 hr, then allowed to cool. EtOAc (20 M) and H20 (20 m) was
added, and the organic |ayer was dried (BgSO), filtered and evapor at ed.

Fl ash chromat ography of the residue (1:99 Et OAc/ hexanes) gave the i o product

(10 "5 5 R bH £ vy MetngbEd it S ohdbioyhe dloflide e ellmdiels
product OfSte%t?g ad(ﬁégrd&ctmkﬂﬁlmmtbcapdlool‘ﬂw%?667H8@ (§R48),mB4 {119 ImimDLR in

MeOH (4 m) ded NaBH4 (57 ng, 1.51 mmol). Tereactlon m xt ure was
stirred forH,10), man (14 he, 620 (1B, m)) 4WAs(1ad de)l 3aBid (2!t hen).ni2 .1 Bk, wag- 79

concentra To 2 9 and CH2Cl12 (30 m), and
t he whol e 337333)# 7%2?5‘ %ﬁﬁ’b@dﬁﬁﬂgﬁ ‘ﬁﬁ(aﬁ mf)l ltrate was dried 20
(Na2SO4), filtered and evaporated to give a solid (72 ng, 75%. M5 (me) 208
(MtH)' . Step 4 Reaction of the product of Step 3 (70 ng, 0.34 mmol) with

Preparation 11 (98 ng, 0.51 nmol) byExameplpi2icedure of Exanple 2, Step 3

gave the product (90 ng, 62% . 'H NWR ( CQQI 3, 400 MHz) 6 8.91 (2H, s), 7.90
(2H, m, 6.86 (1 H, , 6.64 &1 H, 25 42(1H n, 391(2H, m, 2.95
(3H, s), 2.80 (5H, rr) 1.81 ( 26 (MtH )'. -77- Use of the
appr opr| ate procedures afford heN IQ)Wl nds STRUCTURE 1H NMR M5

MrH) " (CDCI3) 3 8.92 (s, 2HF 7.90 (m 2H), "-O N-JyN-O 6.87 (m 1H) 6. 52

(s, 1H), 4.43 (m 1H),
F
S]/NO
D~
F 231

Step1

10 To a solution of 2-bromo-5-nitrothiazole (0.784 g, 3.75 mmol) and 0.5 M 3,5-
difluorophenylzinc 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 ml). The whole was extracted with CH,Cl; (3x50 ml) dried
(Na;S0,), filtered, and evaporated. The residue was subjected to PTLC (1:10

15 EtOAc/hexane) to give the product (0.49 g, 81%). "H NMR (CDCI;) & 8.59 (s, 1H),
7.52 (m, 2H), 7.01 (m, 1H). MS m/e 243 (M+H)".

Step 2

F 23-2
20 |
To a solution of the product of Step 1 (0.300 g, 1.24 mmol) in MeOH (20 ml)

_ was added nickel chloride hexahydrate (0.589 g, 2.48 mmol) and sodium borohydride
(0.187 g, 4.95 mmol) at 0 °C. The reaction mixture was stirred at R.T. for 10 min. and
guenched with water (10 ml). The mixture was filtered via celite. The celite was

25 washed with CHCl, (100 ml). The filtrate was extracted with CH,Cl, (3x50 ml), and

the combined organic layers were dried (Né2804), filtered, and evaporated. The



N "4.22 (m 2H), 2.95 (s, 3H), 2.82 (n .2H), 448 o0 1.78-1.52 (m 4H)
7 (s, 9H. F 19A H1I (CDCI3) 6 8.92 (s, 2H), 7.90 (m 2H), " 7NW O 6.86
1H), 6.52 (s, 1H), 446 (m 1H, FN-0 " 5 3.93 (m 2H), 2.95 (m 7H),
81 (m 440 | 0 4H), 1.36 (t, 3H. F . 19B (CD30OD) 8 8.99 (s, 2H), 7.91
m 2H, NYNr 7.04 (m 1 H, 428 (m 1H), 3.86 (m FNs'" 2H), 2.95 (m
H, 1.84 (m 6H), 1. 07 (t, 454 00 3H).g319C H 1 (CDCAI3) 5 8.92 (s, 2H),
90 (m 2H), N "*1f'0 6.86 (m 1H), 6.49 (s, 1H), 4.48 (m 1H), F N "-s,
96

2 (7 s e 10T Sl o e it
1925, A9, IEOR 4 0 3 AT, 00 o 2 s

8.92 (s, e 218 @O+ 2H), "'' if 6.87 (m 1H), 6.77 (s, 1H), 4.78 (m
1H, 0 4.52 (m 1 H, 3.92 (m 1 H, 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

s Step3
CH3
@w QTOK
23-3

To a solution of the product of Step 2 (0.080 g, 0.377 mmol) in anhydrous,

\
4
m

F
1.
(

1.
(

7
7.
3.
6

pyridine'(3.0 mi) was added phenyl chioroformate (0.071 ml, 0.566 mmol) slowly. The
reaction mixture was stirred at R.T. overnight and evaporated. 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, allowed to
cool and poured into water (25 ml). The whole was extracted with CH2Cl; (3x50 ml),
dried (Na,S0y,), filtered and evaporated (1:20 MeOH/CH,Cl,) to give the product
(0.087g, 51%) as a solid. '"H NMR (CDCl3) 6 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) & 8.04 (s, 1H), 7.54 (s, 1H), 7.38 (m, 2H),
6.78 (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)]
H CHs (CDCls) 8 7.52 (s, 1H), 7.40 (m,
%}_< ], 3H), 6.80 (m, 1H), 4.22 (m, 1H),
cm 3.93 (m, 2H), 2.94 (s, 3H), 2.77 431
(m, 5H), 1.82 (m, 4H).




H (CDCI3) 5 8.92 (s,

4.78 (m 1H, F " NO 4.52 (m 1H), 3.95(m 1H, 3.12 (m 404 1 H), :
2.93 (s, 3H), 2.61 (m 1 H, 2.38 (m F 2H), 1.82-1.55 (m 4H), 1.35 (t, |
3H). 19G-78- H I (CDCI3) 8 8.92 (s, 2H), 7.90 (m 2H), N | 6.87 (m 1 H),
6.64 (s, 1 H, 480 (m 1 H, F\ \" "~455(m' 14.06 (m 1H, 3.16 (m
416 1~ 1 H), 2.93 (s, 3H), 2.62 (m 1-B}- 1.79 F 1.57 (m 5H), 0.98 (m
2H), 0.78 (m 19H 2H) _ (CDCI3) 6 8.92 (s 2H) 7.90 (m 2H) 1"~
6.87 (m T—H, 664 (s TH), 4.81 1H)47b H), 4.06}(m
1H), 3.16 (Fm 418 W S H), 2.94 (s 59 (s, F 1]H),
1.79 (m 5&“{?@ 1.14 %@‘ g%”@ r§ @4)3904(5, IH) |
7.90 (m NT cim Fﬁ ( ) (m423 " 1 H),
4.11 (m 322(m 1W2 95 (™ 891 Hp 2 1H), 2.42 (t,
2H) , 1.78F162 m?_?%l) 100(t BH),.2.329M, A 18@613603yn8 8.92 (s, |2H),
8.69 (s, N 7.91°7d, J = 6.8 HZ6H2H)98'(t’891)(s J=7.6 FN " Hz, |1 H,
Z|j4op(g]8% (I:) ?H§37Tm 1(H) 1;16%3 ; ﬁ? ) 6. 5%@&%&%7%9&1;1 isH%’ 4.4EDC (m 1
: : m m y ar@ (mi 9 (I m :
(€a3) 8 @ifj%ﬁ fjﬁmj@ 0 (m, 1H), 4.50 (m, 1H), 415 | .o
(m, 1H). 3.15 (m, 1H), 2.89 (s,
23C 3H), 2.70 (m, 1H), 2.60 (m, 1H),
1.9-1.5 (m, 12H).
ony (CDCl3) § 7.62 (s, 1H), 7.47 (s,
]/H \O 1H), 7.40 (m, 2H), 6.80 (m, 1H),
{>—< 4.78 (m, 1H), 4.50 (m, 1H), 4.32
ﬁ (m, 1H), 3.20 (m, 1H), 2.91 (s, 421
23D 3H), 2.62 (m, 1H), 1.80-1.60 (m,
5H), 0.99 (m, 2H), 0.80 (m, 2H).
(CDCl3) 6 7.73 (s, 1H), 7.46 (s,
% 1H), 7.38 (m, 2H), 6.80 (m, 1H),
jTr 4.80 (m, 1H), 4.50 (m, 1 )403
(m, 1H),314(m 1H), 2.91 (s, 423
3H), 2.82 (m, 1H), 2.59 (m 1H),
23E 1.95-1.62 (m, 2H), 1.57 (m, 2H),
1.16 (m, 6H).
CH3 (CDCI3) 8 7.49 (s, 1H), 7.45 (s,
a¥ag G b e %
. m, , 4. m, , 0.
Tr/\CHB (m, 1H), 3.18 (m, 1H), 2.91 (s, 409
3H), 2.60 (m, 1H), 2.37 (q, 2H),
1.80-1.50 (m, 4H), 1.16 (t, 3H). ;1

2H), 7.90 (m

2H), N7 if 6.87 (m 1H),

6.74 (s,

Example 24
CH;3

1,



7.90 (m 2H), 7.80 (m 1 H), 7.62 (d, J =FN " 7.2 Hz, 1H), 7.36 (m 1H),
6.87 (m 1H), 453 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 1 H), 1.84-1.72 m 4H). H
(CbCI3) 8 8.94 (s, 2H), 8.90 (s, 1 H, " "If" s"-""" 8.07 (s, 1H), 7.90
(m 2H), 6.87 (m 1H), F" NG6.59 (s, 1 H), 4.80-4.20 (m 3H), 3.30- 459
2.80 (m 5H), 1.86-1.69 (m 4H). F 19M Exgople 20 NNNSON'if N, 0 20
-79- Step 1 F O20-1 To an ice-cold suspension of
(et hoxynet hyl ) t ri phenyl phosphoni um chl o dgH%(BOA g, 89 mmol) in Et20
(250 M) was added 1.8 M phenyl lithium 4% 3 89 Mol ) dropw se under
N2. After the addition was conpl etetheMeacti on mixture was stirred at O
Cfor 0.25 hr, then at RT. for O. b/ﬁ The reaction m xture was cooled to
-10 C and 3-fluorobenzal dehyde (103, 81 mmol) was added dropw se. The
reaction mixture was stirred at R T overni gh£4-1then said NH4Cl was added.

hyere nors orl sl REabe A i EShho b Rt A s b R e, 27 0ae
chromat OgéﬁW?-@F@%@B?ﬁmﬁmé he oo%%ur%nﬁﬁ %]@!@ﬁle hbenwrw&%gmg?) gﬁd? agam?r‘i/o y

as a mxture of 1soners MHz, ‘maj of iso
, 7.32 Mrbblnaw) 8.20 9.723.2 rhimad), Wés Puﬂg'ed“lﬂbth N @@ngidppf )P H26198. 949 Hf . 15m)
> 17 ( ! Hmn%jol) was a%ided e?nd ﬂ’%e reaétior‘l mx>)<ture was reﬁ’uxedB{or 2.5 hr. The reaction
mixture was allowed to cool then poured into water (100 ml). The whole was
extracted with EtOAc {3x150 ml), dried (Na,SOy), filtered and concentrated.
Subjectio.n of the residue to flash chromatography (gradient 1:5 to 1:1
acetone/hexane) gave the product (2.30 g, 48%). 'H NMR (CDCls) & 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 (0.500 g, 2.42 mmol) in anhydrous
15 pyridine (6 ml) was added phenyi 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 CH3OH/CH,ClI,) to give the product (0.30 g, 38%). "HNMR (CDCl3) & 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+H)+.
20
Step 3
CH3
N
- \E G
‘n’
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 mmol) and EtzN (0.19 ml, 1.33 mmol). The



e 1 Ow 20-2 To an ice-cold solution of the product of Step 1 (8.67, 57
mwol) in MOH (200 nl) was added N-bronosuccinimde (10.14 g, 57 nmol), and

the reaction m xture was 20 stirred at R T. for 16 hr. The reaction m xture

was concentrated, taken up in EtOAc, washed with 1 MHCI and sat'd Nad,
‘then dried (Na2SO4), filtered and concentrated. Subjection of the residue
to flash chr omat ography (90: 10 hexane/ Et c_) gave the product (11.8 g,
80% . 'H NMR (CDCI'3, 400 MHz) 5 7..32 (1 H, , 7.16 (2H, m, 6.99 (1 H m,

5 ‘gozﬁslsl4 éepadc@o% S g 49360 dot B0 %m%agm Eaysticonoiot vedr it ééﬁ’f?’
(11.5 ?Wpas %)HL%%@%&QE@)%% (359, &Ptne 8Hchb ‘f’rfe(‘f %rﬁ@laief? wekg

stlrred at he reaction ' m xture was coo
R T., aci dried eéNayﬁ(Dh) Ghelddl anchadapastes] The e CHRZEMZS Fitgeatpado WS LT ayéBlO was

brought to pH 9 addi ti on_ of aqueous NH4 the resultant precipitate 5
nas goue@rE@Hga% {6 Givecther peoHs deq)ﬁgciw%at@ngapf@méﬁat@é’e iy

(2:98 g r 1

S0 W) &7Ciss ?@W by 2088, ol 4ty e @ 25 X

(2H, b). St7(rd, BHY, 1I\v«o(rﬁ 2H20t.83 (A0 21, A4St (s geu MiSspeagidenivei{)NaH (103 mg,
2.6 mmol, 60%dispersion) in THE (30 m) under N2 was added the product of
Step 3 (500 ng, 2.6 nmmol). After 1 hr, the reaction nmixture was cooled in
an ice ba%tg gnd phenyl chloroformate (0.32 m, 2.6 mol) in THE (20 m)
was added—cﬁ'pcrpwl se. The reaction mxture was stirred for 16 hr, 1s during

which time it 8ubjictied dRtfe pidutct eaBtémB tarite praceuaseslof Etxeﬁhpw 10, Ste@Ac3
washed with sat'd NHACI solution dried (Na2SO4), filtered and concentrated.
Subj edfi oANG gave thedraduct: onNMRKCcQﬁb Bokit EorH) &HaAs2)b. dH)of @adm.iH),

Product g g4 (m, 1H), 4.78 (m, 1H), 4.43 (m, 1H), 3.90 (M, 1H), 3.18 (m, 1H), 2.92 (s, 3H),
2.60 (m, 1H), 2.09 (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 " THNMR MS (M+H)"
I (CDCl3) 6 8.74 (s, 2H), 7.42 (s,
'NYNTN*G b, 1H), 7.04 (m, 2H), 6.83 (M
F © N;szg“B 1H), 4.43 (m, 1H), 3.95 (m, 2H), 426
2.97 (s, 3H), 2.80 (m, 5H), 1.88
F (m, 4H).
24A
L 4o (CDCl3) 6 8.73 (s, b, 2H), 7.59
ITrnr\O (s, b, TH), 7.03 (m, 2H), 6.83 (m,
F XN O j(\CH3 1H), 4.79 (m, 1H), 4.47 (m, 1H),
394(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),
24B 1.15 (m, 3H).
Example 25
g
ERCT
F NN O NTN\
20 © 25

Step 1



(0.39 g, 48%. "H NWR (CDClI 3, 400 MHz) S 7.65 (1H, s), 7.48 (2H, m,
7.38-7.20 (6H, m, 7.00 (1 H mM, 2.9 (1H, b). Ms (me) 315 (MtH)'. 20 Step
5\ SYNkxNF NO QW0 O20-5 A mxture of the product of Step 4 (390 ny,
1.24 mmol ), Preparation 1 (266.ng, 25 1.24 mmol) and Et3N (0.5 m, 3.6
mmol) in THE (25 m) was refluxed for 3 hr. The reaction m xture was
allowed to cool, diluted with EtOAc, gs/-:‘d with sat'd NH4ClI  sol ution,
dried (Na2SO4), filtered and concentrate Subj ection of the residue to
flash chromatography (2:98 MeOH CH2CI 2) afforded the product (537 ng,

100% . 1H NMR -81- (CDCl 3, 400 M) f{%ﬁiﬂ 61 H b), 7.51 (1 H s), 7.29
(3H, mM, 6.96 (1 H mM, 4.39 (1 H, r421g2H b), 2.88 (3H, s), 2.78
(2H, m, 1.63 (4H, m, 1.45 (9H, s)Cl (me$54B5 (MrH). Step 6 NN NS O
-ONH. HCl 20-6 Reaction of the product of Step 5 wlth HCl by essentially the
procedure of Exanple 6, Step 4 gave the product. 'H NVR (CO30D, 400 WMHz) S

8.00 (1 H s),Amikflireof &, @-&!lch@rbpmdaz_fné- 63g féndTTNHglég ?lr( &t(DH ITDO ) vdas( 2H,
m, 3.20 (2H, m, me) 335

(MrH) srmted aRéé@t"iCow(%mnteﬁ)é Sﬁfﬁ%dlmb @S@r ‘sﬁ ép é\ﬂemfﬁf@a‘ﬁonm!m@ §vaﬂn th

ey "BPETRLR Lol et e, Al eble b A8 SARE 15 S s 1 o
392 ( '\/H")extraltﬁoEKEﬂDA@?]ZIhéJrééuﬂtheloBtdﬂwed frof) e Rkt etracfwadrdrryétuhizaget yl

chl ori de essentiall rocedur e of Exarrpl e 4
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 mmo!), and 2M K,;CO3 (1.6 ml, 3.2 mmol) in
EtOH (3 ml) and toluene (10 ml) was purged with N,. Pd(PPhj3)s (80 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
layer was washed with water, dried (Na,SO,), filtered and evaporated. Subjection of
the residue to PTLC (7:93 MeOH/CH2Cl,) gave the product (168 mg, 58%).

20 Step3

Reaction of the product of Step 2 by essentially the procedure of Example 20,
Step 4 gave the product. 'H NMR (CDCl;, 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



gave the product. Ms me 377 (MtH)+. 20 Exanple 22 NYNxNO S ON 0"0 22
-82- Reaction of 20-6 with nethanesul fonyl chloride by the procedure of
Exanple 3,._Step 3 gave the product. "H NWR (CDClI 3, 400 MHz) 5 7.52 (1H, 's),
7.34 (1H, m, 7.22 (1H m, 7.21 (1H mM, 6.97 (1H mM, 4.40 (1H m, 3.92
(2H, m, 2.91 (3H, s), 279 (3H, s), 2.75 (2H, m, 1.83 (4H, M. M5 ne 413
(MH)'. 5 Exanple 23 FHCH3 / SNNNgg-HNI OCH3 F O 23 Step 1 :D-:i
NO2 23-1 10 To a solution of 2-brono-5-nitrothiazole (0.784 g, 3.75 mol)
and 0.5 M 3,5- difluorophenyl zinc brom'Hde‘in THE (5.0 m, 12.5 mol) was
added Pd(PPh3)4 (0.173 g, 0.15 nmmug wnder gon. The reaction m xture was
stirred at RT. for 30 min. then edlinfo ter (25 m). The whol e was
extracted with CH2Cl 2 (3x50 fi (Q\laZ TrC?' tered, and evapor at ed.
The resi due was subjected to (1:10 i s EtOQAc/ hex _)1 to give the product
(0.49 g, 81%. "HNWR (CDCI3) 6 8.59 (s, 1 H, 7.52 2H), 7.01 (m 1H).
M5 mfe 243 (MtH)'. Step 2 F g N2 N F 23-2

Reaction of the product of Step 3 with Preparation 1 by essentially the
procedure of Example 20, Step 5 gave the product. "H NMR (CDC]:,;, 400 MHz) 8 8.6
5 (1H, b), 8.36 (1H, m), 7.80 (1H, m), 7.73 (2H, m), 7.44 (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 (CDCls, 400 MHz) & 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

]
Oy
N Y
O 26
'H NMR (CDCls, 400 MHz) & 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), 2.09 (3H, s), 1.79 (2H, m), 1.63 (2H, m). MS m/e 372
(M+H)".

Example 27

o)
25 27



20 To a solution of the product of Step 1 (0.300 g, 1.24 mmol) in MeOH (20
m ) was added ni ckel chloride hexahydrate (0.589 g, 2.48 mmol) and sodi um
borohydride (0.187 g, 4.95 nmmol) at 0 C. The reaction nmixture was stirred
at RT. for 10 min. and quenched with water (10 nml). The m xture was
filtered via celite. The celite was 25 washed with CH2Cl 2 (100 ml). The
filtrate was extracted with CH2Cl 2 (3x50ggl.), and the conbi ned organic

| ayers were dried (Na2SO4), filtered, and evaporated. The -83- residue was

subj ect edqt, QP ;2 tQ.gi h 0 v41123%) .
R (coor 3) NI EP oG I SE R Bp2r R 0% . 78 1o e s 5 s
me 213 (Mﬁ"})gH mouepy7 Bk, HQW(ZHYM%’\B 0243M. s @3 2N fn) @%@(@HT@ ),.93
solution of t pr'oduct of Step 2 0. 37 i n “anhydr ous

pyridi ne 3. 50(145* masMSdai@Iﬂr@&éﬁyH)chl orof or mat e (0 071 m, 0.566 nmol)
slowy. The reaction mxture was stirred at R T. overni ght and evapor at ed.
To a solution of the io residue in chloroform (5 m) and was added
Preparation 1 (0.122 g, 0.567 mmol) and Et3N (0.16 m, 1.13 mmol). The
reaction m xture was refluxed for 21 hr, allowed to cool and poured into
water (25 m ). The whole was extracted with CH2CI 2 (3x50 m ), dried
(Na2SO™4), filtered and evaporated (1:20 MeOH CH2CI 2) to give the product
(0.087g, 51% as a solid. 1H NWR (CDCI3) 8 7.78 (s, 1 H, 7-43 (s, 1 H,
7.36 (m 2H), 15 6.78 (m 1 H), 4.4 (bs, 1 H, 4.2 (bs, 1 H, 3.82 (bs, 1
H, 2.89 (s, 3H, 2.78 (m b, 2H), 1.8 - 1.5 (m 4H), 1.45 (s, 9H. Ms nle
453 (MrH)'. Step 4 Subjection of the product of Step 3 to the procedures of
Exanple 3, Steps 2 20 and 3 gave the product. 1H NVR (CDCI3) 8 8.04 (s, 1
H, 7.54 (s, 1 H, 7.38 (m 2H, 6.78 (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 1 H, 2.11 (s, 3H, 1.75
(m 2H), 1.59 (m 2H). Ms me 395 (MtH)'. Use of the appropriate reagents
and procedures afforded the foll ow ng conpounds:



25 STRUCTURE 1H NMR MBS M\H F H CH3 (CDCI3) 8 7.52 (s, 1 H), 7.40 (m i s .-
N3H, 6.80 (m 1 H, 422 (m 1H, No Ns;cH3 3.93 (m 2H), 2.94 (s, 3H),
2.77 431 F 0"b 23A (m 5H), 1.82 (m 4H). -84- H (CDCI3) 5 7. 51 (s, 1 H),
7.41 (m FNNI13H), 6.80 (m 1 H), 4.80 (m 1 H, N NCH3 4.50 (m 1H),

3.95 (m 1H), 3.15 423 F (m 1H), 2.91 (gg.3H), 2.60 (m { 23Bc 1 H), 2.32

(m 2H),

7.46, EST-
(m 1H),

1.80-1.50 (m 16H,0.98 (t, 3H). CH3 (CDCI3) S 7.52 (s, 1H)

HNL1H, 7.40 (m 2H), 6.79 (m 1 H, N~ 0 4.80 (m 1 H, 4.50
TASLCLAIMED: 1) 3.15 (m 1H), 2.89 (s, 230 3H), 2.70 (m 1H),

2.60 (m 1H), 1.9-1.5 (m 12H). cH3 (CDCI3) 8 7.62 (s, 1 H), 7.47 (s, HF N

N1H)S,

7.40 (m 2H), 6.80 (m 1 H), 0~41INsY O N~ 4.78 (m 1H), 4.50 (m

1H), 4.32 421 1pHomBed@® 6MForkdts,l: 2. 91 (s, ¢ 23D 3H), 2.62 (m 1H),
1.80-1.60 (m 5H), 0.99 (m 2H), 0.80 (m 2H. (CDCA3) 5 7.73 (s, 1

7.46 (s,

, 4.5
ol 3ty

10

15

20

H) ,
FHCH3 1 H, 7.38(m 2H), 680 (m 1 H, sNWIH3/ 4.80 (m
(m 1 H, 403NI N cH3 (m 1H, 3.14 (m 1H), 2.91 (s, 423
2.82 (m 1H), 2.59 (m 1H),

1
F

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

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-, -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 -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"%)-;

N2
Zis RS—:Q/ or RB——‘EV

S
R'is H or-(Cs-Cs)alkyl;
2is H, -(C4-Cs)alkyl, -(C3-C-)cycloalkyl or -(C4-Cs)alkyl(C3-C7)cycloalkyl;

é;l f
\\/QN—-RQ w(cHz)@s——N(Rw)(Rﬂ)’
R1s Ré m '



23E 1.95-1.62 (m 2H), 1.57 (m 2H), 1.16 (m 6H). H9H3 (CDCI3) 8 7.49 (s,
1 H, 7.45 (s, SINO N1H), 7.40 (m 2H), 6.79 (m 1H), NN cH 4.80 (m
1H, 4.50 (m 1H), 3.95 409 F 3 (m 1H), 3.18 (m 1H), 2.91 (s, 23F 0 3H),
2.60 (m 1H), 2.37 (g, 2H, 1.80-1.50 m 4H, 1.16 t, 3H. Exanple 24 H
CH3 F NNNXO NONWCH3 p O F 24 5 Step 1 -85- INNH2 FN F 24-1 A flask
charged with 3,5-difl uorophenyl boronic agiftd (4.40 g, 27.9 mol ), 2-

am no- 5-bronmopyrimdine (4.00 g, 23 nmol), toluene (40 m), water (7 nl) and
cesium carbonate (8.20 g, 25.2 nmmol) was purgeqd with N2. PdCl2(dppf)2
CH2Cl 2 (0.94 g, 1.15 5 nmol) was added apd th gaction m xture was refluxed
for 2.5 hr. The reaction mxture was alTo cool then poured into water
(100 mM). The whole was extracted with Et @ﬂlFff’Rﬁri ed (Na2s»4),
filtered and concentrated. Subjection of the regi due to flash

chromat ography (gradient 1:5 to 1:1 acetone/ hexdhe) gave the product (2.30
g, 48%. 'HNWR (CDCI3) 5 8.29 (s, 2H), 6.84" : Y Tm 2H), 6.62 (m 1H), 4.18
(s, 2H. Msme 208 (MtH)'. Step 2 H NYNWO F N O i

Qis -OR™, or -NR"™R™:

5 jis 1or2;
kis 0,1or2;
lis 0,1o0r2;

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, -(C+-
Cs)alkyl, -(C3-C7)cycloalkyl, -(C1-Ce)alkyl(C3-Cr)cycloalkyl, -CN, NR'°R™,
NR'RY, -O(C1-Cg)alkyl, -O(C3-C)cycloalkyl, -O(C1-Ce)alkyl(Ca-
Cy)cycolalkyl, -S(C+-Cs)alkyl, -S(C3-C7)cycloalkyl or -S(C1-Cg)alkyl(Ca-
C7)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, -NO3, -(C4-Cg)alkyl, -(C3-
C7)cycioalkyl,-(C1-Cs)alkyl(C3-C7)cyc_loalkyl, NR'"R™, NR™R™, -O(C;-
20 Ce)alkyl, -O(C3-C7)cycloalkyl, -O(C4-Ce)alkyl(C3-C7)cycloalkyl or -
CONR"R™;

R%is -S0O,(C4-Cs)alkyl, -SO,(Cs-Cr)cycloalkyl, -SO4(C4-Cs)alkyl(Cs-
Cr)cycloalkyl, -SO,(C+-Cs)polyhaloalkyl, -SO,[hydroxy(C,-Ceg)alkyi],
-SOz[amino(C,-Ce)alkyl], -SO;[alkoxy(C2-Cg)alkyl],

25 -S0,[alkylamino(C,-Cg)alkyl],-SO,[dialkylamino(C.-Cg)alkyl], -SO(aryl),
-SOz(heteroaryl), -SO.faryl(C1-Cs) alkyll, -SO.NR™R™, -CO(C;-Cg)alkyl,



F 24-2 To a solution of the product of Step 1 (0.500 g, 2.42 mol) in
anhydrous 15 pyridine (6 m) was added phenyl chloroformate (0.33 m, 2.62
nmol ) dropwi se. The reaction mxture was stirred for 16 hr, then
evaporated. The residue was subjected to PTLC (1:30 CH3OH CHZCI 2) to gl ve
the product (0.30 g, 38%.1HNWR (CDCI3) S 884 (m 3H), 7.42 (m 2H), 7.26
(m 3H, 7,06 (m 2H, 6.89 (m 1 H. MSme 328 (MtH)'. 20 Step 3 H OH3
N’/NKN F,1: NONO~i O F 24-3 To agolution of the product of Step 2
(0.145 g, 0.44 mol) in chloroform (5 mM) was added Preparation 1 (0.095 g,

0.44 I d Et3 . c’@gﬁ
refl ugg([:l) 120?”3 hr, 8#@8\)\&2255%’081‘(0@1 an 1)p)s):ﬁ)rg]ﬁ/l(i.c% T\Agasg’za CE@)rrﬁ lJreT\rllvgswhol e
\(NaI\IZZE)&; ac]'E efltWI tgjeﬁjﬂﬁmlcﬂékw E@g@)a_mle-@memmﬂam,g@j}ouﬂt Brs V\g_rrﬁc ((erll gg
iltered an orate e re S ed.to
CH3OH CH2CI 2) to &(SéN'RhB ey et %f@amds-(é"?%g@&ﬁ R {\ﬁ%w%ﬁ%lﬁgy!t@%— 71 (s,
(21 2,62 (s %@NWE* G e ﬁ&%*ﬁy%i@ Py 457
9H) .s M5 me 448 (Mﬁ?ﬁycloaﬂyﬂp(@ra&mmww}dﬂ-(ﬁﬁ Cehakyihotbtetindbr SCOR?f 0 t he ‘
procedures of Exanple 10, Steps 3 i0 and 4 gave the product. 1H NWVR (CDCl 3)
6 8.71 (s, 2 7.62 (s, b, 1H, 7.02 (m 2H, 6.84 (m 1 H, 4.78 (m 1

H, 4.43 (m R Herdbm 1 H, 3.18 (m L1 H), 2.92 (s, 3H. 2.60 (m
1H, 2.09 (s, 3H, 1.82 (m 2H, 1.60 (m 2H. M5 me 390 (MtH)'. Use of the

STRUCTURE THTME T 1orr o BOf CRREP Y M EREs kB, G0y SRR
1H), 7.04 (m 2H) heter88ry(,rBO2(C+-Cg)alkyl, -SO(C3-Cy)cycloalkyl, |
_ -S0,(C1-Ce)alkyl(C3-C7)cycloalkyl, -SO2(C1-Cg)polyhaloalkyl, -SOZZary!),
10 -S0O,(heteroaryl), -CO(C1-Cg)alkyl, -CO(C3-C)cycloalkyl,
-CO(C+-Ce)alkyl(C3-C-)cycloalkyl, -C(O)aryl, -C(O)heteroaryl,
-CONR™R™ or -COOR™;

R™is (C-Cealkyl, (C3-C7)cycloalkyl, (C1-C)alkyl(C3-C7)cycloalkyl,
-(C4-Cs)alkylaryl, -(C1-Cg)a|kylheteroaryl, aryl or heteroaryl,
15 |
3 and R™ may be the same or different and are independently selected from
H, -(C4-Cs)alkyl, -(C3-C7)cycloalkyl, -(C1-Cs)alkyl(C3-C7)cycloalkyl, -(C1-
Cs)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, -(C4-Cg)alkyl, ~(C3-Cr)cycloalkyl, -(Cs-
Ce)alkyl(Cs-C7)cycloalkyl, aryl, heteroaryl, -CN, -CONR™R™, -COOR", -
OH, -O(C+-Cg)alkyl, -O(C3-C7)cycloalkyl, -O(C+-Cg)alkyl(Cs-C7)cycloalkyl,
-NR'R" -NR™R™, or a -(C;-Cs)alky! 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">.



|l NOc N5.oH3 1 H, 4.43 (m 1 H), 3.95 (m 2H), 426 1& 2.97 (s, 3H),
2.80 (m 5H), 1.88 F (m 4H. 24AHC H3 (CDCI3) 8 8.73 (s, b, 2H), 7.59
N. N\xN (s, b, 1 H, 7.03 (m 2H), 6.83 (m F NoO'"cH1H, 479 (m 1H),
4.47 (m 1 H, 03.94 (m 1H, 3.09(m 1H, 2.92 404 F (s, 3H), 2.59 (m
1H, 2235 (m 2H), 1.82 (m 2H), 1.61 (m 2H), 24B 1.15 m 3H). Exanple 25
HON-~N~ Fell-~20 025 Step 1 -87- G N' N NH2 25-1 A mxture of

3, 6-dichloropyridazine (7.5 g) and NH33¢9 g) in EtOH (100 m) was heated at
130 Cin stainless steel bonb for 16 hr. After the reaction mxture had 5

cooled to RT., it was concentrated, and the residue was subjected to

Soxhl et extracti on (EtOAc). The residue obtained fromthe Et OAc extract was
recrystallized fromEtQAc to give the product (3.81 g). Step 2 NH2 F N 10
25-2 A suspension of the product of Step 1 (200 ny, 1.54 mol), 3-

f1 uor ophenyl tpor onifccanpdufi@ @@ dajined.iB€laiml )Jwhereth 2M K2CO8 (1.6 m, 3.2
mol) in EtOH (3 m) and toluene (10 m) was purged wth N2. Pd(PPh3)4 (90

ng, 0.08 mmolR is hydrogen,
R?is hydrogen or (C1-Ce)alky|,
R* RS, 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 -S02(C4-Ce)alkyl, -SO4(C3-C7)cycloalkyl, -SO5(C1-Cg)alkyl(Cs-
E C;)cycloalkyl, -SOzaryl, -SOzheteroaryl, -SO.NRR™, -CO(C4-Cg)alkyl, -CO(Cs-
5 Cy)cycloalkyl, -CO(C+-Cs)alkyl(Cs-C7)cycloalkyl, -C(O)aryl, -C(O)heteroaryl, aryl,
heteroaryl,
| R is H or -(C4-Ce)alkyl,
R"is -S0,(C+-Celalkyl, Q is ~OR™ or -NRRY; |
R™ and R may be the same or dnﬁerent and are mdependently se{ected from
H or «(C4-Cg)alkyl;
the sum of jand k is 2 or 3; and,
| the sum of land mis 2 or 3.

4 3. A compound as defined in Claim 2 wherein

f | g JN,R9
f R®is b .

R is -802(C+-Ce)alkyl, -SO2(C3-C7)cycloalkyl, -SO.aryl, -SOsheteroaryl, -
CO(C1-C6)a|kyl -CO(Cs-Cr)cycloalkyl, -CO(C4-Cg)alkyl(Cs-Cr)cycloalkyl, -C(O)aryl, -
C(O)heteroaryl, aryl, or heteroaryl, and
the sumofjand kis 2 or 3.



15 was added, and the m xture was heated at 110 C for 24 hr. The cool ed
reaction mxture was concentrated and partitioned between water and Et OAc.
The organic |ayer was washed with water, -dried (Na2SO4), filtered and
evapor at ed. Subjection of the residue to PTLC (7:93 MeOH CH2Cl 2) gave the
product (168 ng, 58% . 20 Step 3 H NO FINNOI 25-3 Reaction of the
product of Step 2 by essentially the procedure of Exanple 20, Step 4 gave
the product. "H NVR (CDCI 3, 400 MHz) 48 75 (1 H b), 843 (1 H m, 7.95
25 (1 H m, 7.82 - 7.78 (2H, m, 7.5 7.18 (7H, m. M5 me 310 (MtH)'

Step 4 -88- H1 Nif NF N OLNO- O 25-4 Reaction of the product of Step 3
with Preparation 1 by essentially the procedure of Exanple 20, Step 5 gave
t he product. 1H NMR (CDCI 3, 400 MHz) S 8.6 5 (11-1, b), 8.36 (1H m, 7.80
(1H, n), 7.7%.(2HThg compound Bg, defnednnﬁa(mmof@efarmma (1 H nm, 4.21 (2H,
n’),299(3H s), 2.80 (2H m, 1.79 - 1.60 (4H, m, 1.43 (9H, s). M5 me
430 (MrH)'. Step 5 to Subjection of the product of Step 4 by the procedure
of Exanpl e 20, Steps 6 and 7 gave the p odu&Hg 1H NWMR (CDCI 3, 400 MHz) S
8.40 (1 H m, 8.20 (1 H b), 7.82 n)N75(2Hn)742(1Hn)
7.15 (1 H m, 4.54 (1 H m, : 2H, m, 2.98 (3H, s),
2.90 (2H, m, 2.79 (3H 39 : me 387 (MtH )'. 15 Use
of the appropri ate procedu t he f ol | ow-ng g8npounds: Exanple 26
H I

~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

racemic mixture thereof,

' wherein R® is as shown in the table below:

Example R°
1 ‘ N




NEN F INNONY- 0 26 1H NVR (CDCI 3, 400 MHz) b 8.6 (1 H b), 8.34 (1 H,
m, 7.80 (1 H m, 7.73 (2H, m, 20 7.44 (1H, m, 7.13 (1H m, 4.76 (1H,
m, 4.50 (1H, n), 3.89 (1H, m, 3.15 (1H m, 2.99 (3H, s), 2.25 (1H, m,
2.09 (3H, s), 1.79 (2H mM, 1.63 (2H M. MS me 372 (MtH)'. Exanple 27 H
I NxNFNNONS| 25 1 O 27 -89- "H NMR (CDClI 3, 400 MHz) S 8.47 (1 H,
m, 7.86 (1 H, , .77 (2H, m, 7.47 (1"H” "™, 7.17 (1H m, 4.47 (1H m,
3.97 (2H, m, 3.02 (3H s), 2.83 (2H m, 2.82 ( ), 1.93 -1.50 (4H, m.
‘M5 me 40 (EM’dﬁ)pIe9 - WHAT IS CLAIMBDE: 1. A conpound|of Formulal: 5 R R2
B~-N" /N, R3 Y—O-a prodrug_thereof, or a phar paceutically acceptabl e
salt and/ar hyérate of said io cor of said pfodrug, or where
applicabl g, a geonetiric or optical li soner or racem ¢ m xture thereof,
wherein =A-B=is =¢(R4)-C(R5) = and -X=Y- is -C(R6)-N—, -N=C(R7)-, -N=N- or
S, or 15|=A-B=is INC(R5)= and -X=Y- is -N=C(R7)-, [-C(R6)=N-, -S- or -0-,
or =A-B 515 /&(RE4)-NF and -YY— NG - EHS) =N, =S or -0-, or =A-B=is
=N-N= and |- X=Y- is -|S- or -0-, = =18 =C(R4)- amnd -X=Y- is -S- N=
-N(R10) - Ng, or l i
1H N
l ~
= F
11 _N
s
3E ) A
/S\q
-,
3F @)
\
~ \/CH3
3G \\//O
v V\CH3
3H
S"_cH
-~ \( 3
CH,
A
O




=A-B=is -C(R4)= and -X=Y- is =N-S-, or =N-NN(R))-; Zis R8 ; or RB 20 S
R is Hor-(Cl-C6)alkyl; R2is H -(Cl-C6)alkyl, -(C3-C7)cycloal kyl or
-(Cl-Co)al kyl (C3-C7)cycloalkyl; j SS | NR9, (CH2)0.6-N(Rlo)(R11)R3 is R14
R~ m-91 CONRIOR1I3 RIS R I / I I OORla NO MRLI5 MRI5 M Qis -0OR13,
or -NR 73R14; s j is lor 2; kis O, 1or 2, 1is 0, 1or 2; ms Qlor2
R4, R5, R6 and R7 may be the same or diffé&@nt, and are independently

sel ected 10 fromthe group consisting of H -OH hal ogen, polyhal oal kyl,

- (A - 06) al lelamplé G3- C7) cycl oal kyl R?( Cl- C6) al kyI (CB- C7) cycl oal kyl, -CN,

NR' OR11, m19:8..—4 O-C—-C6)atky—6E3-CAH—eyetoatkyl, - C, - C6) aI kyl ( C3-
C )cycol alikyl ,"~ S(C}- C6) al kyl, -S(C3 ycl oal kyl on -S(CLl-C6)al kyl (C3-
C7)cycloalikyl; 15 R is 1 to 3 subst'tue| ts, which nmay be the sane or
different, and are |i ndependentl ed fromthe group consisting of H,
hal ogen, -{OH, polyhal oal kyl, pol yhal oal koxy, -CN, -NO2, -(C -GC6)alkyl,
-(C3- C7)aycl oal kyl ,|- (C1-C6)al kyl @C3-C7)cycl oal kyl, NR OR', NR13R14, -Q(C
20 C6)al kyl, -O(C3- (7) cycl oal kyI - C1- C6) aI kyI (C3- €7) cycl oal kyl or -

lala's Vil a-s) |

CONR 3R14, RO——s CrE\D.L @} at r\yT ; W= u:}by\.,l ky| ,
“S(Cl - c8) al P (3 TRy

O

aE N ok,
: 0
4F \\W/~\V/CH3

O
4G CH,
CH,
O
4H \\H/CF3
O
4 | \ﬂ/\ ~CHj
0]
O
4J \H/\CF3
O
4K s




C7) cycl oal kyl , -SO2(C1- C6) pol yhal oal kyl, -SQ2[ hydr oxy( C2- C6) al kyl ],
- SQ2[ am no( C2- C6) al kyl ],

al k |

C6) pol yhal
aryl,

het er oar yl ,

S2[dialk lamno C C6 al k |
SQz[ aryl (C1-C6) al kyl],
- CQ( C3- C7) cycl oal kyl

oal kyl , -

- S02[ al koxy(C2- C6) al kyl ],
S02(aryl),
-SOZNR R, -CQ(C1-C8)al kyl,

- CO( C1- Co) al kyl (C3-C7) cyci oal k
C(Oaryl, -C(O heteroa®¥t, -CONR

- (CH2) CONR13R14, - C(=NCN) al kyl t hi o, -

-(C1-Co) a
-(Cl-Co) a

4

—1C3
L Camp

R’
aryl, he
SQ2( C1- C6
- S02( het el
-CQo(Ci-C6
- COOR12;

is H

(C14Ep) al
eroaryl,

al kyl (C3-
roaryl), -
al kyl (C3-
R12 is (C1

-C/7)cycloal kyl, g{Cl-Co)al kyl (C3

[<yl , -(C3-C7) cycq‘iI gal kyl, -(Cl-C6)

- SO2( C1- C6) alkyl N_- S02( C3- C7) cycl
C7) cycl oal ky:\,rf SCRHg1- C6) pol yhal
CO( C1- C6) al kylg - CQ(C3- C7) cycl oal
C7) cycloal kyl, -C(O aryl, -C(O) he
- 6)al kyl, (C3-C7)cycloal kyl,

(C1-Co) al
aryl or hg
i ndepende
-(Cl1-Co) a
R15 i s on¢
20 i ndepe
Co6) al kyl (

Kyl (&t C7)
2t eroaryl ;
tly sel ec
kyl (C3- C7
2 or two s
ndently se
-Ch)cycl

cycloal kyl, - (CLECEB) al kyl aryl, -
15 R13 and R14 may be the sane
ted from - (N1- | kyl, -(C3-
cycl oal kyl , (Cl\-%)f‘s-%al kyl aryl ,

ubsti tuents, ich may be the san
ected fromH, -(Cl-C6)alkyl, -(G
alkyl, aryl, heteroaryl, -CN, -

-92-

yl,
3R14, -

22;

oal kyl ,
oal kyl ,
kyl,

t eroaryl,

aryl or

R13R14,

- C1- Co6) al kyB¥N -

-NR DR",
het er oar yl

group, pr(
by RL5. -¢

1NR 3R14,

, hydr oxy
pvi ded t ha

93-

C3- C7) cycl oal kyl , [-Q( Cl- Ce) al kyl (
pr a - (Cl-C6) al_ kyl—group substitu
al koxy,; -NRLOR', -NR13R14, - CON
[ a chemcally gtable conmpound re

R13R14,

40

O

4P

The compound as defined in Claim 1 of the formula

F X
L

-S02(aryl),

25 -S2[ al k am no C2-C6
13 14 SQZ(heteroaryl),

Cq( C1-

C( S) NR13R14,
C(=NCN) NR13R14,

5 C7)cycl oal kyl

R10 is H or al kyl;
al kyl (C3- C7) cyci oal kyl

10

- CONR13R14 or

(C1- C6) al_ kyl het eroaryl,
or different and are
C7) cycl oal kyl ,

het er oaryl ;
e or different,
3- C7) cycl oal kyl
- COOR13,, -
C3- C7) cycl oal kyl , -
ted by an aryl,

or
sults from substitution

and,

and are
-(Cl1-

OH,

25 COCR 13



2. A conpound as defined in Claim1l wherein Rl is hydrogen, R2 is hydrogen
or (C -Co)alkyl, R4, R5, R6 and R7 are hydrogen or halogen, R8is 1 to 3 .
substituents, which may be the sane or different, and are independently’
selected fromthe group consisting of H, halogen, -O(C, -C6)al kyl, -OH,

pol yhal oal kyl and pol yhal oal koxy, R9 is -S02(C, - C6)al kyl

- S02(C3-C7) cycl oal kyl, -S02(Ci-Cg)al kyl (€88 C7)cycl oal kyl, -SQaryl,

-S02het eroaryl, -S02NR13R14, -COC,-C6)al kyl, -CQ(C3- C7)cycloal kyl,

- (G, - Co) @'&Mbﬁ@rh@'é@fy et Q@Hé‘ﬁnace@c@llgl bepta@(l@)sbﬂt&ﬁw M‘drat@fc)f'satd
heteroaryl, R10 is Hor -(C -C6)alk 1is -S02(Cl-Co)alkyl, Qis -OR13
or - NRL3RL4OTROZNE @M'%@%@QJQTQV%%F@@W'CEDH & genmetisdranicaingep@i@snt | y
selected from H | kyl; the sumof j and k is 2 or 3; and, the
sum of Ian&acrﬁrg'ciﬁ'?m&gtagpe)ﬂ?corrpound as defined in Claim2 wherein J RO IN
R3is k ROis -S02(C,-C6)al kyl, -S02(C3-C7)cycl oal kyl, -SQaryl,

- S02het er oayngrein FEGEG i lyihe B 807) cycl oal kyl

-CO(C, -Co) al kyl (C3-C7)cycloal kyl, -C(Oaryl, - C(Oheteroaryl, aryl, or
heteroaryl.—and the sumof | and k is 2 or 3 -94- 4 The corrpound as
defined in Example ¢f the formula HRGH3 NU N Il NJR FONSs F a prodrug
thereof, or a pharmpceutically acgepjcglpj € salt and/or| hydrate of said
3J ) A
- \/CH3
3K \\S//
7 \q
sL \\S//O
v \/\CH3
Az N
S
O
4AA \H/A
O
O
4CC : CH,
\W/kcm
)




conpound or of said prodrug,
i somer - or

racem ¢ m xture thereof,

or where applicable,

a geonetric or optical

wherein RO is as shown in the table

below. Exanple R 1\ /N3 -SQ2CH3 -95- Exanple R4 0 1G N CH3 1H 11 N
SJ3E00 ".5 3Fr00~SCH3 3GO /O/S~CH3 3HOO/S~--CH3 \CH3 4B/
NI O -96- Exanple R4C N O 4D -Y CH3 O 4E fCH3
: -99-
Example R
4DD \ﬂ/CH3
O
O
4FF s/\\N
Yw
O
6. The compound as defined in Claim 1 of the formula

N_ N
X
| T\C
= O N._g
N R

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

racemic mixture thereof,

10 wherein R® is as shown in the table below:

Example R
3N -SO.CH;
30

N\ %

/S\ﬂ




0O 4F \pM /CH3 0 4GCH3 CH3 O4H"Y CF3 O 41\ cOCH3 O 4J CF3 0 4K O
-97- Exanple R4L CH3 NCH3 O4M/CH3 N\/CH3 O 4N O 40 O 4P YO O5.
The conpound as defined in Claim1 of the formula HCH3 FNy ONRs F

- 100 -

7. The compound as defined in Claim 1 of the formula

Cl ﬂ ﬁHs
\
| \[or \G\l —
/ -
N “R®

F

5  aprodrug 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

racemic mixture thereof,

wherein R® is as shown in the table below:

Example R®
5 \H/CHs
O
5A SO.CH3
5B ) S
S CHs
5C A\ //O
~ \/\CH3
> e
~ \( 3
CH,
5E ) S




-98- a prodrug thereof, or a pharmaceutically acceptable salt and/or hydrate
of said conpound or of said prodrug, or where applicable, a geonetric or
optical isomer or racemc mxture thereof, wherein RO is as shown in the
table below. Exanple R 31 -SO2CH3 3J 0 0 /S\/CH3 3KOS 3L OO CH3 4z
N 4AA O 4BB CH3 O4CC CH3 CH3 0 -99- Exanple R4DD\ /CH3 O 4EE ~CH3 O
AFF SAN O 6. The conpound as defined in'@lami1 of the formula H CH3 N\/N

Example R’
O
= N
O
O
51 (l3H3
N.
Yen
O
5J (CH3
N._-CHs;
O
5K CH,
CHj
O
8. The compound as defined in Claifn 2 of the formula

Cl N N
X
F = O N< g
R

Z



O NRO aN s F a prodrug thereof, or a pharnmaceutically acceptable salt

and/ or hydrate of said conpound or of said prodrug, or where applicable, ‘a
geonetric or optical isomer or racemc mxture thereof, io wherein RO is as
shown in the table below. Exanple R 3N SO2CH3 30 O\ /0 S -100- 7. The
conpound as defined in Claim1l of the fornaéa HCH3 C NUNNON RO -- F5
a prodrug thereof, or a pharnaceuticall y'é éptable salt and/or hydrate of
said conpound or of said prodrug, or where applicable, a geonetric or
optical i senerodarg thesesfoc ambarmeaeettieallycfcceptaieisalt RAd/ar ygdratoohsdid t he

I I . EX I R - B - D
toatc)) \e ' ge gwégg-npcgac@nporeof saidl5 p%ésr,ué? orSV%er%ng%II%:abFe, a%e%%gtr%_g’r o;?t%a?%omg_gr >

racemic mixture thereof,

wherein R® is as shown in the table below:

Example R

5M -SO,CH;
5N Y

S~ -CHs
50 \\S//O

- \/\CH3

° S _cH

e \( 3

CH,
5Q X A
~ \q
5
9. The compound as defined in Claim 1 of the formula



5 0 ~O /5~ - -101 Example 5F CH3 0 560 5HCH3 051 CH3 ~y NCH3 O
5J /CH3 \ /NCH3 O5K CH3 '"CH3 0O 8. The conpound as defined in Caim?2
of the formula 5 HCH3 C M /NFNOORY F -102- a prodrug thereof, or
a pharmaceutically acceptable salt and/or hydrate of said conpound or of
said prodrug, or where applicable, a geonetric or optical isonmer or racemc
m xture thereof, wherein RO is as shown_imgt_he table below. Exanple R 5M
- SO2CH3 ‘ :

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

racemic mixture thereof,

wherein R® is as shown in the table below:

Example ) R®
6 \H/CHB
O
6B |, -SO,CH3
6C Y\CHs
O
6D \n/\/CH3
0

10. The compound as defined in Claim 1 of the formula

H ?H:*
N

N
_

g
AR R

10  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

racemic mixture thereof,

wherein Z and R® are as shown in the table below:

Example Z R’

7 F CH,
104 b




S5NOO/S\/C-13 5000 CH3 5P0OO0OCH3 CH3 5Q00S 5 9. The conpound
as defined in Cdaiml of the formrula HCH3 NNF NONRY F -103- a
prodrug thereof, or a pharnaceutically acceptable salt and/or hydrate of:
said conpound or of said prodrug, or where applicable, a geonetric or
optical isomer or racemc mxture thereof, wherein RO is as shown in the
table below. Exanple R 6 CH3 O GB-SQ%SHS 6C CH3 0 6D\I~ /CH3 O 5
10. The conmpound as defined in Claim1l of fe formila HCH3 NN 0

Example Z R®
7B Fﬁ SO,CH,
- |
7C F\CE YCHS -

O
F
7D F | \ﬂ/\CH3
O
F
L i
F
7F F\©/ —SOQCH;;
TOr o
0O




Z NO NR9 10 a prodrug thereof, or a pharmaceutically acceptable salt

and/ or hydrate of said conpound or of said prodrug, or where applicable, a
geonetric or optical isomer or racemc mxture thereof, wherein Z and RO
are as shown in the table below Example Z R 7 "Y CH3 14- 0 -104- Exanple
z 7 BR1 ~-SQZCH3 F 7C F ): X\ /CH3 FO 7DFI CH30 FT7EF\ ™ /CH3
1/ FO77F F -S02CH3 7G F | CH3 O -105- The conpound as defined in Caiml
of the formula HCH3 NNyN FN O -ON RO F a prodrug thereof, or a
pharmaceutical |y acceptable salt andigy. hydrate of said conpound or of said
prodrug, or where applicable, a geonetric or optical isoner or racemc

m xture thereof, wherein RO is as shown in the table bel ow

11.  The compound as defined in Claim 1 of the formula
Nf\/!r \”/ \O
X O N.
- N R®
F

| 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

' racemic mixture thereof,

wherein R® is as shown in the table below:

Example R®
19 -S0O.CH3




Exanple R 19 -SO2CH3 1 -106- Exanple R19A OCH3 Il ~3H3 0 19B 3 S/\CH
0 11\ 19C~S~iCH3 d 'o 19D CH3 SCH3 O OWES 00 19F\( /CH3 O 19G
CH3 0 19HO 191 CH3 CH3 0 191 CH3 0. -107- Exanple R 19K N 0 19L / |

-106 -
Example R”
19A O CHs4
» e
O CH;
19B \//S\\/\CH3
O
/7 N\
190" CH,

/7 \

19E \S/A

/7 \\

19F YCH3

0
19G Y\CHa
0
19H \H/A
0
191 CHs
CH,
0O

19J WCH:B




O 19M S*"N 0 12. The conpound as defined in Claim1l of the formula H CH3
NYFNOM "NNRs NF a prodrug thereof, or a pharmaceutically acceptable
salt and/or hydrate of said conmpound or of said prodrug, or where
applicable, a geonetric or optical isoner or racemc mxture thereof,
wherein R9 is as shown in the table below;_ Example R 24\ /CH3 24A
-S2CH3 -108- Exanple R 24B '-~CCH3 o 13. The conpound as defined in Claim

1 of the formula HCH3 NY /NENO( CRa praodrug f hereof, or a
phar rraceutlEzeamp\eaccept able salt ard/ or hydr ate of said corrpound or of said
pr odr ug, e appliTabi e, —a geonegyic or optical|isoner or racenic
m xture thereo wherein R9 is as skowny)in the table|lbelow. Exanple R 25\
/NH, CH ~(| 3 0 26 "lY CH3 l
X
O
19L
O
19M. \‘;/_:\\-/N
O

12. The compound as defined in Claim 1 of the formula
CHs
=
T T
F. x N N\Rg

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

racemic mixture thereof,

wherein R® is as shown in the table below:

Example R’
0

24A -SO,CH3




O 27 -S2CH3 10 14. The conpound as defined in Claiml1l of the fornula H
CH3 I N\ /N QO N RO 109- a prodrug thereof, or a pharmaceutically acceptable
salt and/or hydrate of said conmpound or of said prodrug, or where
applicable, a geonetric or optical isoner or racemc mxture thereof,
wherein Z and RO are as shown in the ta1bdl§ bel ow. Exanple Z R 12 -SQZCH3
12A' F -SO2CH3 F 12B F ~S"CH 3 0 OF CF\ ~SCF3 / OOF 12D F CH3
/ O 12EF O 12F F Il \~ N -O-118- Example Z R 12GF 1 \ /CH3 O

Example

R
24B ‘ Y\CH;;
O

13.  The compound as defined in Claim 1 of the formula

=
: e
. \N/ \Rg

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

racemic mixture thereof,

wherein R® is as shown in the table below:

Example R®
NH_
25 \n/ CH,
o)
26 \H/CHa
‘ o)
27 -SO,CH;3

10
14. The compound as defined in Claim 1 of the formula



F12ZHFCH3 O F 121 F~\ "CH3 O F12J FCH3 CH3 F O12KF O F 12L F
\ CoCH3 O FF 12M~ ~S~iCH3 OOF -111- Exanple Z R 12N F CH3 / 'S\
CH3 OOF 16 FH ~y NCH3 O 15. The conpound as defined in Claim1l of
the formula H CH3 NN lul N '

- 109 -

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

racemic mixture thereof,

wherein Z and R® are as shown in the table below:

Example z R®
12 F\©/ ~SO,CH;
12A° F\©/ -S0,CH;

F
12B F NaN
F
12C F __CF,
| @
F
12D F WCH3
\@/ O
\
O
12F F N
A
O




SOz N RO 5 a prodrug thereof, or a pharmaceutically acceptable salt
and/or hydrate of said conpound or of said prodrug, or where applicable, a
geonetric or optical isonmer or racemc mxture thereof, ro wherein Z and R9
are as shown in the table below Exanmple Z R 20 H~YNCH3 O\ ' 21 F CH3
/ o 22 F\, -SOZCH3 |i \\ 1 -112- 16. The conpound as defined in Caimi of
the formula HCH3 S Nu Ol NI RO 5 a prodrug thereof, or a
pharmaceutically acceptable salt and/or ‘hVH}ate of said compound or of said
pr odrug, o[pdxhe.:.a_a.[; } } i i mc

mi xture ther®@Mplghdrein Z 4nd RO are as shown in the table bel ow Exanpl e
Z R 23 F|CH31@&G F 43AK_- R \[fCHS

o)

ae:

12H F

o,
O

121 . Y\/CH3
\@/ O
F
12J F. CHs
\©/ chm
i 0
12K F \”/&
; O
F
120 F Y —CH,
0
\©/ T
F
12M F. ~a~_-CHa
T @
F




23B F\ ~

,CH3 O F23CFFO 23DF O F -118-

23F f CH3 O F 17. A pharmaceuti cal

effective amount of a
acceptabl e carrier therefor.

zR 23E

FCH 1,

conmposi tion which conprises an
conpound as defined in Claiml1l and a pharnmaceuti caI |y

18. Use of a conpound of Claiml
preparation of a nedicanment for treating eating and netabolic disorders.
The use of Claim 18 wherein said eating-tliterder
use of Claim 18 wherein said netabolic disorder is obesity.

is

for

21. Us

CH3 F Q

19.

hyper phagi a. 20. The

e of a

der s

conposj tion

d

conpound [0 E,@n%lgl] for prgpar ation of a nedicanergR® for treating di sorders
associ at ed th obesita- The se—of—Cam234—
associ at ed vxﬂlQN ol: | 1 di abetes, insylin resistance,
hyperli pildem a and -114- 23. A pharsaceuti cal i
whi ch conprises a t ef fective anoydt ofHs conposition
conprising a first first conmpour@ OEI ng a conpound of claim
1, a prodrug there or B pharmaceutically acceptable salt of sai
conmpound jor of said prodrug;
16 F H
NJ
Yo
O
15.  The compound as defined in Claim 1 of the formula

10

CH,
N
\

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

racemic mixture thereof,

wherein Z and R® are as shown in the table below:

Example z R®
20 F H
N<
o Ny en
0
o I
22 F\@/ -SOzCH3




s a second conpound, said second conpound being a R3 agonist, a thryom netic
agent, an eating behavi or nodifying agent or an NPY antagoni st; and a
pharmaceutically acceptable carrier therefor. 24. Use of a first conpound,
said first conpound being a conpound 10 1 of claiml1, and a second
conpound, said second conpound being a R 2_agoni st, a thryom netic agent, an
eati ng behavi or nodifying agent or an N ant agoni st, for preparation of a
medi canent for treating an eating di_sor der_. pha maceut i cal

conposi tion whilBh cdimgreaseround redgHBee irbﬁiawn 1 96”@‘ é'&‘t”?a/e amount of a
conposition conprising a first conpound, said first conpound being a
conpound of claim1, a prodrug thereof, or a phar maceutical |y acceptable

salt of said conpound or of said prodr Hecond compound, said second
conpound being an al dose reductase, in b| tN) gl ycogen phosphoryl ase

i nhibitor, a sorbitol dehydrogena nh| tor insulin, metformn,

acar bose, a thiazolidi nedi one & I |@ rezul in;, a 115-
glitazone such as rosaglitazone oerl ogI itazon ‘R?I fonyTurea, glipazide,

gl yburide, or chlorpropam de; and a pharnmaceutically acceptable carrier
therefor. s 26. A pharmaceutical conposition made. by conbi ni ng the conpound

of O ai md payiiu@tHeiesiret ayitiaraldcputicalydakbeabtasalt @ndidrénelrate. of Zaid A
process for nmaking a pharmaceutical conposjtion conprising conpining a
conpound diorapeing ar off@ic PEHHEGeeRYh PeadPRlicablea 5t 38 naeltiggriaptical isomer or

racemic mixture thereof,

wherein Z and R® are as shown in the table below:

Example Z R®
23 F \[rCH3
O

23A F -SO,CH3

23B F

\H/\/CHa

<

23C F

K

23D F

<
%
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Example z R®
23E F CHs
CH,
@)
F
23F F \H/\CH3
0]
F

17. A pharmaceutical composition which comprises an effective amount of a

compound as defined in Claim 1 and a pharmaceutically acceptable carrier therefor.

18.  Use of a compound of Claim 1 for preparation of a medicament
for treating eating and metabolic disorders.

19. The use of Claim 18 wherein said eating disorder is

hyperphagia.
20. The use of Claim 18 wherein said metabolic disorder is obesity.

21.  Use of a compound of Claim 1 for preparation of a medicament
- for treating disorders associated with obesity.
‘ 22. The use of Claim 21 wherein said disorders associated with
obesity are type Il diabetes, insulin resistance, hyperlipidemia and
hypertension.
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23. A pharmaceutical composition which comprises a therapeutically

effective amount of a composition comprising

a first compound, said first compound being a compound of claim 1, a prodrug

thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug;

a second compound, said second compound being a 3 agonist, a thryomimetic

agent, an eating behavior modifying agent or an NPY antagonist; and

a pharmaceutically acceptable carrier therefor.

\ .
[ , 24. Use of a first compound, said first compound being a compound
of claim 1, and a second compound, said second compound being a B;

| agonist, a thryomimetic agent, an eating behavior modifying agent or an NPY

| antagonist, for preparation of a medicament for treating an eating disorder.

25. A pharmaceutical composition which comprises a therapeutically

effective amount of a composition comprising

a first compound, said first compound being a compound of claim 1, 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
inhibitor, a glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor,

insulin, metformin, acarbose, a thiazolidinedione such as troglitazone or rezulin; a
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glitazone such as rosaglitazone or piogiitazone; a sulfonylurea, glipazide, glyburide, or

chlorpropamide; and

a pharmaceutically acceptable carrier therefor.

26. A pharmaceutical composition made by combining the compound of

Claim 1 and a pharmaceutically acceptable carrier therefor.

27. A process for making a pharmaceutical composition comprising

combining a compound of Claim 1 and a pharmaceutically acceptable carrier.



