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METHOD FOR | -1 M DAZJ 4, 5- c] PYRI DI NES AND ANALOGS

THERECF CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
wa@p@iogass on clains priority to U S. Provi si oneET/US2006/037317

Application Serial No. 60/720171, filed on Septenber

23, 2005, and U.S. Provisional Application Serial No.

60/ 743505, filed on March 16, 2006, both of which are

i ncorporated herein by reference. BACKGROUND Cert ai n

CONRORIOD HHWY ¢ HOREM A 20Rds- P YR DIRES UNBSA N ATWTES THEREOF

response nodifiers (IRVb), rendering themuseful in
the treatnent of a variety of disorders. However,

e o RS RRA 530 SEMAERHERS rune

r es pTDHlS ap thtwmdluﬁﬁs 1§i{brﬁ§/ tEC YLD Prdiasibihad Ilba&ﬁdnSSe@ﬂal No.
mechan hus, there is a need met hods

6%%011% ﬁkeﬁeaﬁﬁp@ebﬁb% AR 17} éh@hPr@&&w@ah@Bp iogtipmAsial No.
6d/t74 3. o%gl g%ﬁi}g@ ?60% " GP Mlﬁl'hréré 1nc?1rgorated herem by reference.

nes an anal ogs t
pharnaceutlcally acceptable salts thereof, can be

prepared by a nethod co oviding a compound
of the Fornmula IV: ﬁ%ﬁﬁ@g@% t he conpound of
For nubgaih VoMb@LHld@ Bav"en‘t‘)e'éﬁ fndt b Be Q& AR rE§onse modifiers

provide a |/1-imdazo[ 4, 5-c]pyridine or anal og’thereof
(IBMSDJrrend%mmgmlheam psefullio theatrantaentet emarlctalotf disardeesnt Bewvever, there
t th

bt hanit A SAGE LT ShmBaf R A re PRI © modulate he

imrhifheRES e, Fbyﬁﬂldﬂéﬁbﬁi bﬂ@y&olﬁﬁé’bf@@ﬁitﬂ@% drivglice @hech@isms. Thus, there
phar rraceutl caaﬁé accepta Ie salts thereof, can be
H

15@1@9 dfadanghods fos making speh $MBRYNGS-c onpound

of the Forrrul a Vi II
SUMMARY

It has now been found that certain 1H-imidazo[4,5-c]pyridines and analogs thereof,
or pharmaceutically acceptable salts thereof, can be prepared by a method comprising:

providing a compound of the Formula IV:

N™ X 2
| T
N O
RB
IV;
and reacting the compound of Formula I'V with an amine of the formula RjNH; to

provide a 1 H-imidazo[4,5-c]pyridine or analog thereof of the Formula I:

N
| \>_R2



VIl and reacting the conpound of Forrmula VIII with an
am ne of the fornula RINH2 to provide a |

WO 200763063 4, 5- c] pyri di ne or anal og thereof of PE&EUS2006/037317
Formula | : | or a pharmaceutically acceptable salt
thereof vvherein E, L, R, R2, R, Ri2, RA and RB are

or S S 5L 00, BNy BTGB 1 SET R, b Ry e deined

beRfy@ar maceutical ly acceptable salts thereof, can be

repared by a nethod comprisin roviding a co
of T éncﬁb@r)r%mla)dxnentmeﬂaﬁff B?%gﬂgé q’]pyrldlges and anlogs thereof, or

- r
piaigieE AR fecploB sl EE, AL PROWIRIER] mBhol Uipprisng
prcwi@ihg@fcbrrmb&tﬁcebﬁthEFotrﬁxﬂRlV,IIIRZ RA, and RB ar e defi ned
bel ow. Conpounds and salts of Fopnula | are useful for
maki ng i mune response nodi fyi ng,®npounds of the
followi ng Formula X: X .queutlcally accept abl e
salts thereof; wherein , RA Rand RB are defined
bel ow. The conpounds s of Fornmula X are known
to be useful as i mune®regponse nodifiers due to their
ability to induce or inhibft cytokine biosynthesis
(e.g., induces or inhibits §fjg bi osynthesis of at
| east one cytokine) and ot herw se nodul ate the i nmune
and esping ﬂlewbmpoanﬁmfﬂﬁa‘neﬂee\dllf vithnnmalise ofthe formaike NH;

t hes ou sal.ts use h t of
to Pt R R g At S thafbolip Cu FEBRIRY

tunors that are responsivego such changes in the

i mrune response.

NN

or a pharmaceutically acceptable salt thereof; wherein E, L, Ry, Ry, Ry, Ri2, Ra; and Rp
are defined below.

In another embodiment, certain 1H-imidazo[4,5-c]pyridines and analogs thereof, or
pharmaceutically acceptable salts thereof, can be prepared by a method comprising:

providing a compound of the Formula XT:

E H
N] N N\VN\R1
/
R, L
RA
X1

and forming a 1 H-imidazo[4,5-c]pyridine or analog thereof of the Formula I:
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In one enbodi nent, there is provided a nethod that
i ncl udes: providing a conpound of the Fornmula IV: 1V,
WO 2@c33985 t he conpound of Formula IV with an aPr@TnesSmbe/037317
the formula RINH2 to provide a
-im dazo[ 4, 5-c] pyridine or anal og thereof of the
Formula | :E | or a pharmacgeutically acceptable salt
thereof; and converting E tg an am no group in the
conmpound of Forrmula | to pProw 3?conpound (a
| Hi m dazo[ 4, 5-c] pyri di n- 2 anal og thereof) of
the Formula X2 X or a pRar ically acceptable salt
t hereof; wherein E, L, R, 2, , and RB are defined
bel ow. In another aspect, the invention provides
i nternmedi ates useful in the preparation of inmune
response nodi fiers. In one enbodinent, there_ is
oy¢ pharaaeruticalbhassepiablesalt eraobrwherein & L. Ry, RonBneand By are defined
b&o Ri, RA and RB are defined below As used herein
a’, "an", "the", "at |east one", and "one or nore
ar e gsmgounrndsand sangsdioyulaTes tisefuldor' malipg immsihe s3ponse

vari ations thereaof not have a limting meaning
@Y!@gpﬂ@g%urtdéw%@%’fgﬁemngié]?rmﬂkla?&escri ption and
clai ms. The above summary ofjjqt he present invention is

not intended to describe eath’ dj scl osed enbodi nent or
every inplenmentation of t | P ent i nvention. The
= N 2
\
RA

descri ption Ry

R

X

or pharmaceutically acceptable salts thereof, wherein Ry, Ry, Ry, and Ry are defined
below. The compounds and salts of Formula X are known to be useful as immune
response modifiers due to their ability to induce or inhibit cytokine biosynthesis (e.g.,
induces or inhibits the biosynthesis of at least one cytokine) and otherwise modulate the
immune response when administered to animals. This makes these compounds and salts
useful in the treatment of a variety of conditions such as viral diseases and tumors that are
responsive to such changes in the immune response.

In one embodiment, there is provided a method that includes:

providing a compound of the Formula IV:

E

H
N\N R2
| e
/Lo

Ra

Rg

Iv;
reacting the compound of Formula IV with an amine of the formula R/NH, to

provide a 1 H-imidazo[4,5-c]pyridine or analog thereof of the Formula I:
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that follows nore particularly exenplifies

illustrative enbodi nents. I n several places throughout
W b@768%63 i pti on, gui dance is provided throughPCT/EsR0€637317

exanpl es, whi chexanpl es can be used in various

conbi nations. In each instance, the recited I|ist

serves only as a representative group and shoul d not

be interpreted as an exclusyfve |ist. DETAILED

DESCRI PTI ON OF | LLUSTRATI N QO MENTS OF THE

| NVENTI ON The present invdntilon’pravi des met hods and

i nternmedi ates for prepaking cePiainI

-im dazo[ 4, 5-c] pyri di nes anﬂAan&Logs t hereof of the

Formula | : E | or pharmaceutically acceptable salts

thereof; which are useful forypreparing conpounds

(I Himdazo[ 4, 5-c] pyridi n-4-am nes or anal og thereof)
orsf phenpaeytipallysacseptablesalighaiepfieadit i cal |y acceptabl e

sal t . : . e] R .

defi %Oél&g%g g gﬁwr.o nglglﬁéegr e EB ggﬁlﬁé} R :poﬁé?‘e?igﬁhqgnﬁgr%\é i%a%vdd%a
comgiduad (4 1 H-igadganj4sd-alpyriginodalinegranglogpeuwd) afthe Rermula X:

Formula I'V: 1V and reactin ﬁhe conmpound of Formula IV

with an am ne of the fornmul'a RINH2 to provide a

| Hi m dazo[ 4, 5-c] pyri di ney | og thereof of the

Fornmula | :or a pharnmaceutlic L1y ceptable salt

thereof; wherein: E is Bgléegted fromthe group

consi sting of hydrogen, flugro, rhloro, brono, iodo,

hydr oxy, phenoxy, -0-S(O 2-R1, and -N(Bn)2 wherein R

is selected fromthe group copsisting of alkyl,

hal oal kyl, and aryl optionally substituted by al kyl,
ortegpharmageuticallygcceptable salt thereof;, wherein E, L, Ry, Ry, Ra, and Ry are defined

below.

In another aspect, the invention provides intermediates useful in the preparation of
immune response modifiers. In one embodiment, there is provided a compound of the

Formula XI:

E H
N N\VN\R
| 1
S

Ry L

A
>

XI

wherein E, L, Ry, Ra, and Ry are defined below.

As used herein, "a", "an", "the", "at least one", and "one or more" are used
interchangeably.

The terms "comprises" and variations thereof do not have a limiting meaning
where these terms appear in the description and claims.

The above summary of the present invention is not intended to describe each
disclosed embodiment or every implementation of the present invention. The description

that follows more particularly exemplifies illustrative embodiments. In several places

throughout the description, guidance is provided through lists of examples, which

4



10

15

20

Bn is selected fromthe group consisting of benzyl,

p- met hoxybenzyl , ~-nethyl benzyl, and 2-furanyl net hyl;
W@r00E08%35 oi ned with the adjacent pyridi ne nitPOLER2006/037317

atomof Fornmulas | and IV to formthe fused tetrazolo

ring in Formulas 1-1 and IV-1 : 1-1 IV-I; Lis

sel ected,from.t he .qrou SLstin f fluor chl or
B cof B RERy CRHABhE, syt o i sorves
orfif hes tepieskhitativé froug aad shovtingdt dt imgrpadtedhdkat exclusive list.
hal oal kyl , and aryl optionally substituted by al kyl,

hal o, or nitro; RA and RB are independently sel ected

fr St fr ,

al i A R O Sy (Y A TR EMRPRESENTS Of THE

and RB taken together forlMVENTIONI benzene ring or a

fused pyridinpe ring wherein the benzene ring or . )

pyr i Hisrireisnh i ventiohugydes nebads Bid inispaedipige b RESPaGiAR cpstain
lfg—ril‘ﬁw%zo[%[5-1?]%333?11%%1@9%@%9ﬂférégf OF HdFor@AhlaSubst i t ut ed

y one group and one group; or RA and RB taken
together forma fused 5 to ¥ nenbered saturated ring

optional ly containing one, regen atom wherein the
fused ring is unsubstitutgd gr tituted by one or
nore R groups; Ris selgg m the group consi sting
of : hal ogen, \R
Ra 1
I

or pharmaceutically acceptable salts thereof; which are useful for preparing
compounds (1 H-imidazo[4,5-c]pyridin-4-amines or analog thereof) of the Formula X:
NH,

or pharmaceutically acceptable salts thereof; wherein E, Ry, Rz, Ra, and Ry are defined
below.
~ In one embodiment, there is provided a method (i) comprising:
providing a compound of the FormulaIV:
N

e

E
N™ X
I/O

R, L
RA

v
and reacting the compound of Formula IV with an amine of the formula R{NH, to provide

a 1 H-imidazo[4,5-c]pyridine or analog thereof of the Formula I:
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hydroxy, al kyl, al kenyl, hal oal kyl, al koxy, al kylthi o,
and -N(Re)2; Rl is selected fromthe group consisting

Wo@R007/08835 - X- R4, -X-Y-R4, -X-Y-X-Y-R4, -X-R5, PCY/R320Q5/637317

4, R2 is selected fromthe group consisting of: -R4
-X-R4, -X-Y-R4, and -X-R5; R3 is selected fromthe
group consisting of: -Z-R4 -Z-X-R4,-2Z-X-Y-R 4,
ZZ-X-Y-X-Y-R 4 and E

NN
| \>—R2
Z N
Rg \
RA Ry
I

or a pharmaceutically acceptable salt thereof;,
wherein:

E is selected from the group consisting of hydrogen, fluoro, chloro, bromo, iodo,
hydroxy, phenoxy, -O-S(0),-R, and -N(Bn),, wherein R' is selected from the group
consisting of alkyl, haloalkyl, and aryl optionally substituted by alkyl, halo, or nitro, and
Bn is selected from the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or

E is joined with the adjacent pyridine nitrogen atom of Formulas I and IV to form
the fused tetrazolo ring in Formulas I-1 and IV-1:

N—N
Ui

I-1 IV-1;

L is selected from the group consisting of fluoro, chloro, bromo, iodo, phenoxy,

and -O-S(0),-R’, wherein R' is selected from the group consisting of alkyl, haloalkyl, and
aryl optionally substituted by alkyl, halo, or nitro;
R4 and Rp are independently selected from the group cdnéisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
“N(Ro)z;
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-Z-X-R 5; Xis selected fromthe group consisting of

al kyl ene, al kenyl ene, al kynyl ene, aryl ene,
whedgs®syl ene, and heterocycl yl ene wherei n t hBCT/US2006/037317

al kyl ene, al kenyl ene, and al kynyl ene groups can be

optionally interrupted or term nated by aryl ene,

het er caryl ene, or heterogycl yl ene and op t|on
ot e inRp En Besenioha = pf e iy S nygdine ring
whRérkinl tﬁ@ Benz¥nd ﬁngs} fdeek fngomn uhﬁﬂ)sﬂﬁ@éélﬂ)r%ﬁﬁﬁitﬁéd bgoné R group,
-0, -S(O0-2-, - OZNR8 -, -0-C(R 6) -,
or_sgb@(tgj)e @y one R@ gg)upQ)r sub@ttg{edg bﬁ)OHNBFgrg’lp and one Rj3 group;

CC_R%?I&WQ taken g%ﬁiﬁh&@ﬂ% M %f?d saturated ring

ofihellty eshtdinimgdnb @itgypen ptoa Reiesdin t‘l@ foﬁed-lﬁg, is uﬁi{t@tﬁlu&d,or
RE IR, R R R LR
R is selected from the group consisting of’
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
-N(Ro);
R is selected from the group consisting of:
-Ry,
-X-Ry4,
-X-Y-Ry,
-X-Y-X-Y-Ry,
-X-Rs,
-NR1)-Q-Ry,
-N(R")-X;-Y-Rs, and
-N(R1)-X1-Rsp;
R, is selected from the group consisting of:
Ry,
-X-Ry,
-X-Y-R4, and
-X-Rs;
R3 is selected from the group consisting of’
-Z-Ry,
-Z-X-Rq,
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Ri' is selected fromthe group consisting of hydrogen,
Cl- 20 al kyl, hydroxy-C2-2oal kyl enyl, and al koxy- C2-20

w@bkdoyloaseys ; R4 is selected fromthe group consPEr/URYO©H37317

hydr ogen, al kyl, al kenyl, al kynyl, aryl,
aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl ,

het er oar yl ;é;]gt roaryl al kyl enyl ,
het er oar yTzﬁ y Tlf"y/l enyl, al kyl heteroaryl enyl, and

. het er ocyclak-viyenern atnlae al kyl, al kenyl, al kynyl,

aryl, aryl aXh%I enyI aryl oxyal kyI enyl, al kyl aryl enyl,
het er oar yi4 t;er oar yI al kyl enyl ,

het ek%lge\f«%;c?%@/ ﬁ&]@ﬁle{? grkslfs\fllng %g g{k?%&g,{sagl{%&len@,naqkynylene,

het er ocyc groups ca

arylehs, thetdﬂé:ﬁ'ﬂleb@’, @l @erRFodyolykens wmrdm tienillsy lémegsiRemdeart; hnd

sel ected fromthe group consis of al kyl al k ,
g D Elpéroarylene or

hwlwpw can g ogEPRAlY IntaEPRlE R’b m%ﬂddvge%qy eps;

|
hQéﬁgF 7 enegcﬁﬁ %1 efﬁﬁ?é?ﬁl teﬁrb\ﬁ/ one ¥ Ho‘?é( yO- %/roups

ary teroar het er oar yl ox
het eKoBerLzahlkyleﬁe;eoxy het er ocyclyl, amno,

al kyl,.am no, al k am no yl am no) al kyl eneoxy,
and feﬂ%(’t?fgé e%‘iC’F(‘?ICbn;ﬁlI?gr? , al kynyl, and

het erocyclod , oxo R5 is selected fromthe group
consi sting of R b is selected fromthe group
consi st i n@(@ﬁoz- N C(R6) AR6 is selected fromthe

group con =0 and =S; R7 is C2-7 al kylene; R
Is sel ect ?&61()%1(}%&?% group consisting of hydrogen,

al kyl, al quy)aj kyl enyl, hydroxyal kyl enyl ,

aryl al kyl en\élg and heteroaryl al kyl enyl ; Ris selected
fromt he 56 consi sting of hydrogen and alkyl; R o
is C3-8al ky t? ; Ais selected fromthe group

consi st ng 0 8 -C(O-, -S(0)o- 2-, and -N(R 4) -;

A is seIéﬁiR@)alQFromthe group consi sti ng of -0, -S(0O

2 R o
-C(R¢)-N(ORy)-,
-0-N(Rs)-Q-,

-0-N=C(Ry4)-,
-C(=N-O-Rg)-,
-CH(-N(-O-Rg)-Q-R4)-,

{\N-Q—
R/

10
H

—N-C(Rg)-N-W—

Ry

—N— R77-Q-—
\ R7

2
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Qis selected fromthe group consisting of a bond,

-C(R6)-, -CR6)-C(R6)-, -S(O 2-, -C(R 6)-NR
W@R000035935(0O) 2-N(R8)-, -C(Re)-O, -C(R6)S-, amdr/us2006/037317

-C(Rg)-N(OR 9)-; Vis selected fromthe group

consisting of -C(R6)-, -0-C(R6)-, -N(R 8)-C(R 6) -,

and -S(O 2-; Vis sele fromthe group consisting

of -0-C(R 6)-, -NéRsZ)- R 6)-, and -S(O 2-; Wis

sel ect ed m the @ﬁaig\con isting of a bond, -C(O)-,

and -S(0O 2-p a(nd a and>~bRare independently integers

from1l to 6 Wth the proviso tthat a + b is < 7. This

ringfarm acti IS ect ed, oghyce _ b group
oo sl FER B SR B ST e S e
group adjacent the L group. In anoth odi nent ,
there is provided a nethod (ii) wh‘érme above

nmet hod éi@further conpri ses the steps Fgg: provi ding a
-N(BapQunt(d)-NRe)-F6H(Ra-N®e)- #1d | | and reacting the

co fi Fopmula 111 with a carboxylic acid halide
of n?%&ejang%oglrcrlurabﬁal -C(O-R 2, wherein hal is chloro or

]? ro nlbll,' iﬁeleﬁtg?gﬂiﬁydigi ggﬁlwonﬁisﬁﬁgéoﬂ{yhly@gehd@l-@fglﬁy?e
ormula Q- -R to provide an conpound o
hylﬂé‘?%q:a%%‘:ylelnﬁi%f @?‘Y'Qﬁ%t?gk%ﬁ’tli there is provided a

ggt hRis Gklebtbd WORT BE @g fuﬁiecgﬁﬁgc}‘% dr%tyal‘b%eﬁ,'a'lﬁyl,f élkéﬂ}?{]a(lekynyl, aryl,

nprises the steps . provi a compound of
arfFlatlyldngl, latyl & ylalkydang ], rigiariylegyly heteworphdetedoarflabignenyl,a

I T RN TR e TP
alky1/1 By NG lallityildnyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen,
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino,

(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,

0X0;
Rs is selected from the group consisting of:
(CHy), (CH,),
—N—C(Ry) —N—3(0), -—-V'-N/ \A ——O—N::./ \A'
R7/ , R7/ ) > (CHz)b'/ , \(CHz)b—/ , and
(CH,),
(\ N-C(Rg) ——I\{/ ' \A
R,,” (CHpy —
Rsp is selected from the group consisting of:
CH.,)
(CH,), PN
—N—C(R) —N—S(0), —-V—N/ \A —N A
7 , R7/ , \(CHz)b—/ , and \ (CHz)b / :
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further conprises the steps of: providing a conpound
of the Fornmula VI: E NNH2 RA B LOH RA VI and
W@ ms9BHg t he hydroxy group at the 4-positi oPCDS2006/037317
Formula VI to an L group to provide a conmpound of
Formula I11. In another enbodi nent, there is provided

a hod (v erein the nethod (i) fur{her comprises
o Re Boetetiba HORLGr Brokn S BRSSP B4 e For ol & Wi 1
VI ppd @onusidneng the hydroxy group at the 4-position

of Formula VIl to an L group to provide a conpound of
For ni4 ig selgcted froanibe ﬁmup@ﬁbmnrmeqfﬁlydtqgém@lkﬁ, ag?wa%&nal,

o I PRy 1 e

ing a t he Fornmul a
VI Ry Breletiedtloimifie ghripeongisinptofdlydfogenuhdallyl; wi th a
carboxylic acid halide of the fornmula hal-C(O-R2,
wherRions ks alkgleneichl oro or brono, or an anhydride or

i CanmBRa L R P U o S e ey
t her &' is selpeted frdmdthe gromp leoukigtingi of -OF, -8(0b-) -NRQrRi)n antheCHy-;

Q is selected from the group consisting of a bond, -C(Re)-, -C(R¢)-C(Re)-, -S(O),-,
-C(Rg)-N(Rg)-W-, -S(0)-N(Rg)-, -C(R)-O-, -C(R¢)-S-, and -C(Rs)-N(ORo)-;

V is selected from the group consisting of -C(Rg)-, -O-C(R¢)-, -N(Rs)-C(Re)-, and
-5(0)z-;

V' is selected from the group consisting of -O-C(Re)-, -N(Rg)-C(Re)-, and -S(O),-;

W is selected from the group consisting of a bond, -C(0O)-, and —S(O),-; and

a and b are independently integers from 1 td 6 with the proviso thata+bis <7.

This ring forming reaction is unexpected, since the L group is displaced without a
strong electron withdrawing group adjacent the L. group.

In another embodiment, there is provided a method (ii) wherein the above method
(i) further comprises the steps of:

providing a compound of the Formula III:

111
and reacting the compound of Formula III with a carboxylic acid halide of the formula
hal-C(O)-R,, wherein hal is chloro or bromo, or an anhydride or mixed anhydride of the
formula O(-C(O)-R,), to provide an compound of Formula IV.
In another embodiment, there is provided a method (iii) wherein the above method
(ii) further comprises the steps of:

providing a compound of the Formula II:

10
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method (iv) or (vi), respectively, further conprises
the steps of: providing a conpound of the Fornula V:

w@r@7/08398Ti ng t he conpound of Fornula V to proRCTHESH06/037317

conmpound of Forrmula VI. In one enbodinent, there is
provi ded a nethod (ix) that includes: providing a
conpound of the Formula VIII. VIIl and reacting the
compound of Forrmula VIII with an am ne of the fornula
RINH2 to provide a |/f-im g NG5 c] pyri dine or
anal og thereof of the Formila ll : | or a

pharmaceutical ly accept al@,e Bal t thereof;wherein: Eis

sel ected fromthe group consgsting of hydrogen,

fluoro, chloro, brono, iodo, %ydroxy, phenoxy, -0-S(O

2-R, and -N(Bn)2, wherein Rj[is selected fromthe

group consisting of alkyl, haloal kyl, and aryl
argye usivg thy compOTId o Embia P Yich &l comperndpA FasmmundL

Bn is s ed f.ro h r LSt f nzyl .

- RS E Aot HFs SR RRRR ) ShefiS R msshod 6
fudthelconSprises thedieps bht t he adj acent pyridine nitrogen

atom of Fornmulas | and VII] to formthe fused
progidinga¢npquag of fhedtrmylaa¥li1-1 and 11X and 1-1 IX L

is selected fromthe group cgnsisting of fluoro,

chl oro, brono, iodo, phenoxy, and -0-S(O 2-R,

wherein Rlis selected from up consi sting of

al kyl , hal oal kyl, and aryl| ional |y substituted by

al kyl, halo, or nitro; RRmn R8re i ndependent |y

sel ected fromthe group conskRsting of:

VI

and converting the hydroxy group at the 4-position of Formula VI to an L group to provide

a compound of Formula III.
In another embodiment, there is provided a method (v) wherein the method (i)
further comprises the steps of:
providing a compound of the Formula VII:
A
Oy
Ry OH
RA

R,

VII

and converting the hydroxy group at the 4-position of Formula VII to an L group to

provide a compound of Formula IV.
In another embodiment, there is provided a method (vi) wherein the method (v)
further comprises the steps of:

providing a compound of the Formula VI:

11



hydr ogen, hal ogen, al kyl, al kenyl, al koxy, alkylthio,
and -N(Re)2; or RA and RB taken together forma fused

whenwzesw3zi ng or a fused pyridine ring wherei nP€NES2006/037317
benzene ring or pyridine ring is unsubstituted or
substituted by one R group, or substituted by one R3
group, or substituted by on%%R group and one R group;
or RA and RB taken together forma fused 5 to 7
menbered saturated ring optT®ralNly containi ng one
nitrogen atom wherein thelfused ring is unsubstituted
or substituted by one or Rgorfe groups; R is selected
fromthe group consisting ofg, hal ogen, hydroxy, alkyl,
al kenyl , hal oal kyl, al koxy, £Ikylthio, and -N(Re) 2; Ri
is selected fromthe group cypsisting of: -R4

and reacting the compound of Formula VI with a carboxylic acid halide of the
formula hal-C(O)-R,, wherein hal is a chloro or bromo, or an anhydride or mixed
anhydride of the formula O(-C(O)-Ry), to provide an compound of Formula VII.

In other embodiments, there is provided a method (vii) or (viii) wherein the
method (iv) or (vi), respectively, further comprises the steps of:
providing a compound of the Formula V:

E
N X N02

and reducing the compound of Formula V to provide a compound of Formula VI.
In one embodiment, there is provided a method (ix) that includes:

providing a compound of the Formula VIIL:

E ?12
| P 1
Rg L
Ra
VIII

and reacting the compound of Formula VIII with an amine of the formula R;NH;
to provide a 1 H-imidazo[4,5-c]pyridine or analog thereof of the Formula I:

E

or a pharmaceutically acceptable salt thereof;

12
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-X-R4, -X-Y-R4, -X-Y-X-Y-R 4, -XR5, -NNR1OQR4, R
is hydrogen; R3 is selected fromthe group consisting
W@R0070F59B88l, -Z-X-R4, -Z-X-Y-R 4, -Z-X-Y-X-Y-R BCT/HAW06/037317
-Z-X-R 5; Xis selected fromthe group consisting of
al kyl ene, al kenyl ene, al kynyl ene, aryl ene,
het.eroaryl ene, and heterocycl yl ene wherein the
WRHRI ene, al kenyl ene, and al kynyl ene groups can be

opt iPRAk]e¥tel FHo e Rhsib@igb MBI eﬁ}’ﬂ@rbf'&ﬂtﬁo bromo, iodo,
het er oaryl ene or heterocycl yl ene and opti onal |

hydrexeys phaposy, -BySENe RS ranﬁdN @n)owlgrm Bsis SX fected fmn thg group
con%gt)(nge%e d&yg léﬁoasﬂe ect %%Eo&@?h&l@&%éﬂﬂ%d %8@@@;1@;@ ’09 Lrtro, and
Bn 13-s€le€dd Bom the group con51st1ng of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or

E is joined with the adjacent pyridine nitrogen atom of Formulas I and VIII to form

the fused tetrazolo ring in Formulas I-1 and IX:
N—N

L is selected from the group consisting of fluoro, chloro, bromo, iodo, phenoxy,
and -O-S(0),-R', wherein R' is selected from the group consisting of alkyl, haloalkyl, and
aryl optionally substituted by alkyl, halo, or nitro;

R, and Rp are independently selected from the group consisting of:

hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-N(Ro)a;

or R, and Rp taken together form a fused benzene ring or a fused pyridine ring
wherein the benzene ring or pyridine ring is unsubstituted or substituted by one R group,
or substituted by one Rj3 group, or substituted by one R group and one Rj3 group;

or Ra and Rp taken together form a fused 5 to 7 membered saturated ring
optionally containing one nitrogen atom, wherein the fused ring is unsubstituted or
substituted by one or more R groups;

R is selected from the group consisting of:

halogen,

13
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-N(R8)-Q, -0-C(Re)-N(Re)-, -C(R6)-N(OR9)- -ONR8)-Q
-0-N=C(R 4)-, -O=NOR8)-, -CH(-N(-ORs)-QR4)-, Yi
WO 200308363 ed from the group consisting of -0-,PCT/US2006/037317
-5(Q0-2-, -S(OQ -N(Rs)-, -N(R8)-Q, -C(Rg)-N(R8)-
-0-C(Re)-N(R 8)-, and ; Zis a bond or -0-; R"' is
sel ect ed fron1the group consi sting of hydrogen Cl. 20
al kyl , hf@@B > C2-20 al kyl enyl, and al koxy- C2- 20
alkylenyldk 4 is selected fron1the group consi sting of
hydr ogen, ¥I al kenyl , al kynyl, aryl,
arylalkyldhyb’ aryl oxyal kyl enyl | aIkyIarernyI,
heteroary Tyl
het er oary aekffényl het er oar yl oxyal kyl enyl ,
alkylheteﬂhaqylenyl and heterocyclyl wherein the
al kyl, al ken aIkynyI aryl, aryl al kyl enyl ,
aronxyaI%@YﬁH%Fm-aIkyIarernyI het er oaryl ,
heteroarybﬂ Rk Jenyl heteroaryloxyalkylenyl,
alkylheteroary1enyl and heterocyclyl groups can be
unsuBsisistlatted from malgmurmamsisltil‘rgyofone or nore
substituents independently selected fromthe group
consistih%hof al kyl, al koxy, hydroxyal kyl, hal oal kyl,
hal oal koxy.-rhal ogen, nitro, hydroxy, mnercapto, cyano,
aryl, aryl oxy, aryl al kyl eneoxy, heteroaryl,
heteroaryP% R4>heteroarylalkyleneoxy, heterocyclyl

am no, | Jﬁﬁail di al kyl am no,
(dlalkylan1n I eneoxy, and in the case of alkyl,
al kenyl , &-Rynyl, and heterocyclyl, oxo; Ris selected
fromthe %oug) consi sting of:
Ry
'N(Rl')'Xl-Yl-R4, and
-NR1')-X1-Rsb;
R; is hydrogen;
Rj; is selected from the group consisting of:
"Z"R4:
-Z-X-R,
-Z-X-Y-Ra,
-Z-X-Y-X-Y-Ry, and
-Z-X-Rs;
X is selected from the group consisting of alkylene, alkenylene, alkynylene,

arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and

alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or

heterocyclylene and optionally interrupted by one or more -O- groups;
Xy is Capo alkylene;
Y is selected from the group consisting of:
-O-,
-5(0)o-2-
S(0)-NRs)-,

14



R5b is selected fromthe group consisting of: R6 is

sel ected fromthe group consisting of =0 and =S; R7 is
wW@2007/03398y1 ene; R8 is selected fromthe group PCT/US2006/037317

consi sting of hydrogen, alkyl, al koxyal kyl enyl,

hydr oxyal kyl enyl , aryl al kyl enyl, and

heteroaryléﬁélsyl enyI RO is selected fromthe group

consi sti ni ’hydrogen and al kyl; R10 is C3-8

al kyl ene; . R¢(H,)and R are |ndependently Cl-4 al kyl or

Rn and R 2 to ether with the nitrogen atomto which

they are -&I-Qélgh@d forma 5- or 6-nmenbered ring

opti onal I R%n(tgal ning -0, -N(C 1-4 alkyl)-, or -S; A

is selecteé mt he group consi sting of -C}, -C(O -

5 -S( O 0- 2-{)€GQ)PNR@ 4)-; A is selected fromthe group
consi sti ng_ of -S(O)OZ -N*QR 4)-, and -CH2-; Q
|s seI ect- f)rlo@%ﬁe group consi sting of a bond,

E%\[B@Q) AR6)-, -S(O2-,-C(Re)-N(Rg)-W,
-S(O)2 N( Re) - O -C(Re)-S-, and
- C( Rg) - N(-ORNFC(RN-i s sel ected fromthe group
consi st n% O]gl gt( )-, -0-C(R 6)-, -N(Rg)-C(R6)-, and
-S( 0O 2-; (F % cted fromthe group conS|st|ng of

10 -0- (R 6)-CHE-MW-BR)Cf-RG)-; . and -S(O 2-; Wis selected
fromthe grou consisting of a bond, -C(O-, and -S(O
2-; and a are i ndependently integers from1l to 6
with the p OV|§p that a+bis <7 This ring formng
reaction is & S0 unexpected, since the L group is
di spl aced wt hout a strong el ectron w thdraw ng group
adj acent t—hﬁ—d:(rt?uw—l n anot her enbodi nent, there is

provi ded a hgthod (x) wherein the above nethod (ix)
further conpriBes : formng an internediate of Formula

Xl :
—N— R77-Q—
\ &

2

R10
15 10 ;

Y is selected from the group consisting of -O-, -S(0)g.2-, -S(0)2-N(Rg)-,

_V“m’
N

'N(R8)'Q‘> "C(R6)'N(R8)-, “O"C(Ré)—N(Rs)—, and R10 : |

Z is a bond or -O-;

N—C(R,) —m
€ e

R/ is selected from the group consisting of hydrogen, C;.p alkyl,
20 hydroxy-C;.0 alkylenyl, and alkoxy-Ca.o9 alkylenyl;
Ry is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,

15
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Xl after reacting the conmpound of Forrmula VIII with an
am ne of the fornmula RINH . |In another enbodi nent,
W b@7m33935 provi ded a nethod (xi) wherein the PCT/US2006/037317
internediate of Forrmula XI in nmethod (x) above is
i solated after reacting the conpound of Forrmula VIII

hegf’ﬁt?)%ﬁ ﬁ’?}g%&fg’g}dﬁ ;Ik%ﬂ?tse;o%%%@ "%}d (t)njﬁ}g (ﬁ %Qm%fe)m the alkyl, alkenyl,
alkiyl.iatyWag aticyen il Carplogyeticytatyh i flaryJendl, hettaaryl,

respectivel further co rls? provi ding a conpound
heggroguprialigsdenyili hgteypary lexyalkdemy) Al kylheferorey lony, ra@swletjrwg}yl groups
t
caﬁ%etnuggubﬁgﬁl?e?d (%1J s%ﬁstﬁgteaﬁ :O?]Qgﬁﬂ\?\fet %BQltP%?ﬁ%ﬂ%@%enﬁ%ly Sﬁ:Iected
frém nmgmuwe@(mxmgl(omw alkoky, hydomwxiyelkyh helvatkyl hdloafkoxy, halogen,
For la VII1I1.1n other E‘oqlment there is grov}_&g&a I
nifig INGED P MFTCaBIo. CYAPP: L AR, AEY IRl AT e tgroaryloxy,
he¥rbdr glaﬂcflé}féoﬁp %‘é?er&'%fif‘l) Ginfivtd 'alky‘l’zimi@%' dhbﬁ(ylammo

respectively,”i's provi ded wi't hout i sol at'ed prior
(diadkyleaino)atigy loweotry zamdadniheecagst oftatileylf aikmiallainml—@nd heterpggclyl,
enbodi nent, there is provided a nethod (xvi) that
%%%cl udes: providing a conpound of the Formula X : X

and Rplrs,@blegte@fﬂomﬂhmgelﬁ@cz{oﬂs@@diyri di ne or anal og

t hereof of the Fornul a a phar maceuti cal |y

accept abl e salt thereof; &Hgﬁ‘e\ Eis sé&tted from
-t-Ne— gtRaup THNs? XA ng—vdf—Nhydrogten —PHdsfo, chl gpo

i odoy ghydroxy, p XY,/ - 0-S(0) . and
-N?:gp/)Z V\,heﬂgln R is rs“z(legf:%/ed:fromth g’})bﬁg , and

(CH,),
_{_\ N—C(Re)—l\{/ \A
R/ (CH,), —

10 .
»

Rsy, is selected from the group consisting of:

(CH,), (CH)
—N—C(R,) —N—38(0), —V—N/ i \A / \
( R/ , i , \(CH2)b_/ , and \ (CHy), /

R is selected from the group consisting of =0 and =S;

Ry is Cy7 alkylene;

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl;

Ry is selected from the group consisting of hydrogen and alkyl;

Rjo is Cs.g alkylene;

Ry; and Ry; are independently C;.4 alkyl or Ry; and R, together with the nitrogen
atom to which they are attached form a 5- or 6-membered ring optionally containing -O-,
—N(C.4 alkyl)-, or -S-;

A is selected from the group consisting of -O-, -C(O)-, -S(O)o-2-, and —-N(R4)-;

A is selected from the group consisting of -O-, -S(O)g.2-, -N(-Q-R4)-, and -CH»-;

Q is selected from the group consisting of a bond, -C(Re)-, -C(R)-C(R¢)-, -S(O)2-,
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consi sting of al kyl, haloal kyl, and aryl optionally
substituted by alkyl, halo, or nitro, and Bn is

W@ eleoswas from t he group consi sting of benzyl , PCT/US2006/037317
| ?- met hoxybenzyl, p-nethyl benzyl, and 2-furanyl net hyl;
or Eis joined with the adjacent pyridine nitrogen

-TRAFRe-5: TR Gl an e yind (G NRR éf'eS
f r ony §\Q1@tc@Urork eHRSIrdhp &ﬁls@ﬁn%bﬂ@(ﬁg) clu- @gf“) bN(mg;,C(R

I odo, phenoxy, and -0-S wherein I's selecte
-S{@hrh t he group consisting of alkyl, haloalkyl, and

R y | \Aﬁ?%@l@?egc{r %é‘gﬁnﬁﬁfgg e né e nr(t?ﬁqs);[& e ?lég?:t R -’?-(lln\g] )2&(1{19“? I’) i -S(O)z

c onSWslts kdlectaf frofytbe gapap ,cohmét@@eiﬁ a bah&,le(O)a‘L kehy3(0),-; and
al koxy, al kylthio, and -N ; nd RB taken
t oget b argndencrdsady 115%&?2 %mr .tﬁé it ﬂiefnﬁ%ao WMP&%“

L 'n Qgpsqgﬁ{lgf&gﬁlggreaa ?.Q t%{# éng:BﬁEtgggsﬁﬂc@glri‘%B gr&g)r i Qisplaced

wﬁhmsalslronumwj;ommhd%awgrgcgnmp adjacsmtkibc Ltaroe® by one R

o P fen e nt R S Pl narad B S Ehqys prethod

(HI0RrRbAPrigae nitrogen atom wherein the fused ring
iI's unsubstituted or substituted by one or nore R

fogmimg s intRmpesliate peEemenld X&m t he group consisting of:
E

H
| 1
Z .
R, L
Ra

XI
after reacting the compound of Formula VIII with an amine of the formula RiNHo.

In another embodiment, there is provided a method (xi) wherein the intermediate
of Formula XI in method (%) above is isolated after reacting the compound of Formula
VIII with an amine of the formula R{NHo.

In other embodiments, there is provided a method (xii) or (xiii) wherein the above
method (ix) or (x), respectively, further comprises:
providing a compound of the Formula VI:

E

N AN NH2

L~

Rg OH
Ra
VI
converting the hydroxy group at the 4-position to an L group,

and reacting the amino group at the 3-position with a formamide of the formula
H-C(0)-N(R;1)R; to provide a compound of Formula VIII.
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hal ogen, hydroxy, alkyl, alkenyl, hal oal kyl, al koxy,
al kylthio, and -N(Re)2; R is selected fromthe group

wW@onwsiosBhg of : -R4, -X-R4, -X-Y-R4, -X-Y-X-Y-R4T/US2006/037317

-X-R5,-N(RO-Q R4 -N(RO-X 1-R515; R is hydrogen; Ris
selected fromthe group consisting of: -Z-R4, -Z-X-R4,

T ATI R B
corhgoXiRY b8 RSimula VIII in the above method (xii) or (xiii), respectlvely, is provided
without being isolated prior to reacting with an amine of the formula R{NH,.

In one embodiment, there is provided a method (xvi) that includes:
providing a compound of the Formula XI:

E
N| SN
=
R, L
RA
XI

and forming a 1H-imidazo[4,5-c]pyridine or analog thereof of the Formula I:

\R1

or a pharmaceutically acceptable salt thereof;
wherein:

E is selected from the group consisting of hydrogen, fluoro, chloro, bromo, iodo,
hydroxy, phenoxy, -O-S(0),-R', and -N(Bn),, wherein R' is selected from the group
consisting of alkyl, haloalkyl, and aryl optionally substituted by alkyl, halo, or nitro, and
Bn is selected from the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or

E is joined with the adjacent pyridine nitrogen atom of Formulas I and XI to form
the fused tetrazolo ring in Formulas I-1 and XIII:

M)
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aryl ene, heteroaryl ene, and heterocyclyl ene wherein

t he al kyl ene, al kenyl ene, and al kynyl ene groups can be
wWopio7os#Biy i nterrupted or term nated by aryl eP€r/US2006/037317

het eroaryl ene or heterocyclyl ene and optionally

i nterrupted by one or nore -O groups; Xi is C2-20

al kyﬂ es%(%{gf%dgrsoﬁ ?g%l%od frogl?l Qtqu @uc%l oan| St i gogooghenoxy,
an'dQO@?)z- wheNﬁBﬁ) IsQelecte@ﬁG(lﬂ@h): gN(tB&)onmstmg of alkyl haloalkyl and
C(Re) - N( OR9) - N(Re)-Q, -0-N=C(R 4)-, -C("NOR
arg Optlon@H(SUﬂ%U@eFiS&Y atkyikahalo, w1 njte; sel ect ed from t he

08 S S S UM A

a bond orhydfdgenRl' is selected fromthe group
consi st nhg of hydrogen, C -20 al kyl, hydroxy-C2-20
al kyl enyl 1219858, al koxy- C2-20 al kyl enyI R4 is selected
fromthe ﬂlg}qup consi sting of hydrogen, alkyl, alkenyl,
al kynyl ,

alkenyl

alkoxy,
alkylthio, and
-N(Ro)2;
or Ra and Rp taken together form a fused benzene ring or a fused pyridine ring
wherein the benzene ring or pyridine ring is unsubstituted or substituted by one R group,
or substituted by one Rj group, or substituted by one R group and one R; group;
or R4 and Rp taken together form a fused 5 to 7 membered saturated ring
optionally containing one nitrogen atom, wherein the fused ring is unsubstituted or
substituted by one or more R groups;
R is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
-N(Ro)z;
R is selected from the group consisting of;
-R4,
-X-Ry,
-X-Y-Rq,
-X-Y-X-Y-Ry4,
-X-Rs,
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aryl al kyl enyl , aryl oxyal kyl enyl, al kyl aryl enyl ,
heteroaryl, heteroaryl al kyl enyl

whedosamsy| oxyal kyl enyl , al kyl heteroaryl enyl, BP€TUS2006/037317

het erocycl yl wherein the al kyl, al kenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl,
heteroary_]l}ch hi oaryl al kyl enyl ,

het er oary Qy'k§§reny|, al kyl het eroaryl enyl, and
het er ocyciN(R,"BXQURSR G and be unsubstituted or
substituted by one or nore substituents independently
sel ect ed @KBH¥¥h&Qgroup consi sting of alkyl, alkoxy,
hydrﬁx%q&ngenhaloalkyl, hal oal koxy, hal ogen, nitro,
hydrd&y, nercdpt o, cyano, aryl, aryl oxy,

ar yl R kytlecied fiym the perpaousistidpaifer oar yl oxy,
heteroarylg!kyleneoxy, het erocycl yl, am no,

al kyl am ng7™di al kyl am no, (di al kyl am no) al kyl eneoxy,
and in th@;gqgg of al kyl, al kenyl, al kynyl, and
heterocyclyl, oxo; R5 is selected fromthe group
consi st i ng-BfY-®ad R5bis selected fromthe group

consi stin f s selected fromthe group
consi st n%'ng'%g@é agi; R7 is C2-7 alkylene; R8 is
sel ected fzgmLhe group consisting of hydrogen, alKkyl,

al koxyal kyl enyl, hydroxyal kyl enyl , aryl al ky] enyl , and
het eXowa}Mﬁdkf%@H}q growconsistiag @}é@llsmle%@mepﬁlén@raélwylene,

PR RO, iy B S e, o

roup consi sting

alkhrylene@r&)ps,can B¢ OYdnAlly imaduptd & #¥jminatdd by srdeheg beterbarylene or
fromthe group .consisting qQf -0-, -S(0)o -2-,
i Oy Ry A OO RIS by e BF RS KGETHE g1 oup

consysii g, fky@ndond, -C(R6)-, -C(R6)-C(R6)-, -S(O 2-,
O ] R e S ) 2 N R L. - GRe)-O . C(Re)- S
and Y@ Régctd(fpme Yhe group sonsistisgo6d from t he group
consisting}?f -C(R6)-, -0-C(R6)-, -N(Rs)-C(R6)-, and

-S(0)o-2-,

-S(0)2-N(Rs)-,

-C(Re)-,

-0-C(Re)-,

-0-C(0)-0-,

-N(Rs)-Q-,

-0-C(Re)-N(Rg)-,

-C(R¢)-N(ORo)-,

-O-N(R3)-Q-,

-O-N=C(R4)-,

-C(=N-O-Rgy)-,

-CH(-N(-O-Rg)-Q-R4)-,

‘FN—Q—
R/

10
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-S(0O2-; Vis selected fromthe group consisting
O-0C(R6)-, -N(Rs)-C(R6)-, and -S(0O2-; Ws selected
WO c@rmi083985 gr oup consi sting of a bond, -C(O -, BOOUSH0D3I7317

2-; and a and b are independently integers from1l to 6
with the proviso that a + b is < 7. This ring formng
reaction is a expected, since the L group is

di spl aced WI j strong el ectron wit hdraw ng group

adj acent the I n anot her enbodi nent, there is
provi ded a neth d (XVII) wherein the above nethod

(xvi) furt-hﬁr_. -dcses: providing a conmpound of the
Formul a VI: nvertl ng the hydroxy group at the
4- p05|t|on group, and reacting the am no group

at the 3- p03|t|on with’a formam de of the fornula
HC(O-NHR) ovide a conpound of Fornula XI. In
anot her enb‘rz)ihNgg{)}—I here is provided a method (xviii)
wherein the colpgund of Formula Xl in the above nethod
(xvii) is provided w t¥8ut being isolated prior to

formng a co ound of F la |l . In other

enbodi ment sy ? rovided a nmethod (xix), (xx),

(xxi), (xxY\; F% (\)\) (xXiv) wherein the above
iV

met hod (XII)R(XI) (x o(xv), (xvii), or (xviii)
further corrprlses provi di ng a>conmpound of the Formul a

Vi By VisaBi e dhed i ogga@or ARy 9f @f. @g@ﬂ%' 3500 N (Rs)-,

prOV|de a conpoun

enbodi nents, there is provi ded a rretmﬁ\%_-vl) (ii-1),
(iii-1), (iv 1), (v-1), (vi-1), (vViN1) iii-1),
NNy ool Hsa (118700 v,

Z is a bond or -O-;

R;'is selected from the group consisting of hydrogen, C.z9 alkyl,
hydroxy-Cj.o0 alkylenyl, and alkoxy-C,.oo alkylenyl;

Ry is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen,
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino,
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,
0XO0;

Rs is selected from the group consisting of:
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1), (xviii- 1), (xix-1), (xx-1), (xxi-1), (xxii-1),
(xxiii- 1), or (xxiv-1) wherein the nethod (i), (ii),

w@ 007035965 v), (v), (vi), (vii), (viii), (ix), P&yPS2006/037317
(xi), (xii), (xiii), (xiv), (xv), (xvi), (xvii),
(xviii), (xix), (xx), (xxi) (xx), (xxiii), or (xxiv),
respectively, further c ses the step converting

Eto an amdag Eg upln ei)\rrpound of/ﬁ ™ I to
R}

pov d oV 'tKe Forn%la@(" Xor a A
phgr Aaceut i y accept aiits, §a4t t here (CHbr_l/Ot heﬁ
errb di nents, there |s prow ded a nmethod (i -2)5 (- 2)
(1ii-2), (|v @ong (vi-2), (vii-2), (viii-2),
'x- iC \/}? (xii-2), (xiii-2), (xiv-2),

- i- 2), (xviii-2), (xix-2),
xR , (XXI ﬂg“( ||-2) (xxiii-2), or (xxiv-2)

whef'ein E in the method (i-1), (ii-1), (iii-1),
(iv- queYec@ellfrcﬁH'th@%rouﬂc\!dﬂsrsﬁ)l ofviii-1), (ix-1),

(x-1), , (xil XIII- (xiv-1 (xv-1),
(xvi - 1) (XVII-l) (XVI/I/lCﬂ{g)é (XIX 1)/( YA

_quuc(h)e), 05 (XY “or (xxipy-1) is hy,adrogen,
tpie goripour(d of Formul a | |s%t’i¥e For m & W]Fkﬁﬁl and
t R&;Step of Bonverting t®&)hydr ogen to a ,group
in the corrpound of Formul a l - 73 conprises: oxidizing

t he Roapgelasted frpmptbe gifuR consisting Yr&AWE™% t he 5i V- oxi de

of R , and am nating the conpound of
For rr% % ?% prow de the conpound of Fornula X, or a

pharRgis 8titétedirbin the gepabhssthng df hlythmgmfa.lkyilmlkxhﬁy_aﬁcylenyl
hy(glirnc?)%g nt Sgry%e;]l%rd?@}lglgarpc{ }?egqlrg%gflaﬂiy@? { EOd (- VI | | gl) I -3),
gl i oty
(xx-Bpp is Cxacalk@pne;(xxii-3), (xxiii-3), or (xxiv-3)
BRI R o gl ol v
(X- 1) is 6dbctdd frofwthé grblp consisting of -O-, -S(0)g.2-, -N(-Q-Ry)-, and -CHa-;
Q is selected from the group consisting of a bond, -C(Rg)-, -C(R¢)-C(Re)-, -S(O)2-,
-C(Rg)-N(Rg)-W-, -S(0)-N(Rg)-, -C(Re)-O-, -C(Re)-S-, and -C(Re)-N(ORy)-;
V is selected from the group consisting of -C(R)-, -O-C(Re)-, -N(Rg)-C(Re)-, and
-S(0)-;
V' is selected from the group consisting of -O-C(Rg)-, -N(Rsg)-C(Re)-, and -S(O),-;
W is selected from the group consisting of a bond, -C(O)-, and —S(0O),-; and
a and b are independently integers from 1 to 6 with the proviso thata+bis <7.
This ring forming reaction is also unexpected, since the L group is displaced
without a strong electron withdrawing group adjacent the L group.
In another embodiment, there is provided a method (xvii) wherein the above
method (xvi) further comprises:

providing a compound of the Formula VI:

22
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(xiti-1), (xiv-1), (xv-1), (xvi-1), (xvii-1),
(xviii-1), (xix-1), (xx-1), (xxi-1), (xxii-21), (xxiii-
wWAa200708596xxi v-1) is Hal, the conpound of For nuP@r/S1086/037317
the Fornmula 1-3: 1-3wherein Hal is fluoro, chloro,
brono, or iodo, and the step of converting the Hal
group to an amno group in té]e conpound of Fornula 1-3
conprises am nating the conmppund of Forrmula 1-3 to
provi de the conpound of FoN N or a
pharmaceutical |l y accept abl t thereof. In other
embodi nents, there is prdd ded &tethod (i-4), (ii-4),
(iii-4), (iv-4), (v-4), (vi-#), (vii-4), (viii-4),
(ix-4), (x-4), (xi-4), (xii-4), (xvii-4), (xiv-4),
(xv-4), (xvi-4), (xvii- 4), (quiii-4), (xix-4),
(xx-4), (xxi-4), (xxii-4), (XXIII 4), or (XXIV 4)
cqmeltmlgrthfhydnoxshgonpahbd 4{posm)on t¢ b Lg)rcpup(, Hi - (iv-1),

argcgg]eaglting(tg?(fup nf) g&o?g(z?t]ﬂ?xé %L-§3os1 19(1? v) t111) (fjomwzxil? %}(E@?\ﬁ)mﬁla
H(@QO)LNPIIRI) &dﬁﬂolvidela)oonip&hﬂd ) Fortntta X1, (XXi -
(xxi'i - (xxiii- 12, (xxiv-1) is hydrox "the
conpbm@ hef embpditent, rherresmtmgwm arme&losi(&vmlwlxeremhe eerapound
ol XERNAELE AT VS Do A0 Rh 8y BB TR ARARo
fotrﬂnﬁlgfa/dfm}mungbﬁﬂpmaﬂat he 4-position of Fornmula 1-4 to

a halo roup to provide, a cq und or, sa f
gefmg}oélrﬁg%lt %ISfo% aE‘%"rF}@fiXmX& 251%0( ?QXIS (xxiii),
r
ot @QR» (\]@%t @mg%ﬁ%%{}%g&lg? (ﬁ%“@ﬁ?ﬁ"@u@)f 8!:\8 (MR o (xFiil) Further
cqm;almpmidmgaa tympondptf #id Borgailld Vt her eof . 1 n ot her
enbodi nents, there is provided a nethod (i-5), (ii-5),
(iii-5), (iv-5), (v-5), (vi- (vii-5), (viii-5b),
(ix-5), (x-5), (xi-5), (xi? NGiii-5), (xiv-5),
(xv-5), (xvi-5), (xvii- |

and reducing the compound of Formula V to provide a compound of Formula VI.

In other embodiments, there is provided a method (i-1), (ii-1), (iii-1), (iv-1), (v-1),
(vi-1), (vii-1), (viii-1), (ix-1), (x-1), (xi-1), (xii-1), (xiii-1), (xiv-1), (xv-1), (xvi-1), (xvii-
1), (xviii-1), (xix-1), (xx-1), (xxi-1), (xxii-1), (xxiii-1), or (xxiv-1) wherein the method (i),
(ii), (iii), (iv), (v), (vi), (vii), (viii), (ix), (x), (x1), (xii), (xiii), (xiv), (xV), (xvi), (xVii),
(xviii), (xix), (xx), (xxi), (xxii), (xxiii), or (xxiv), respectively, further comprises the step
of converting E to an amino group in the compound of Formula I to provide a compound

of the Formula X:
NH,
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5), (xviii-5), (xix-5), (xx-5), (xxi-5), (xxii-5),
(xxiii-5), or (xxiv-5) wherein Ein the nethod (i-1),

w@Ré073393%iii-1), (iv-1), (v-1), (vi-1), (vii-BJT/US2006/037317
(viii-1), (ix-1), (x-1), (xi-1), (xii-1),(xiii-1),
(xiv-1), (xv-1), (xvi-1), (xvii-1), (xviii-1),

m‘&%(ﬁ%rm%eu 133)13}?7 %fce t B(lefc,%} thefedfi 1-1), (xxiii- 1), or

e conpound of Forrmula | is the

For nix (ﬁhér-eﬁaboﬂnﬁentémhieré EBEprS‘ilé@d a)fnedﬁid\(ﬁQ) I(M) t(ﬁP—Z), (iv-2), (v-2),
roxy.grou n an nQ the co

ryram LB, rzﬁs@@ G SRR (GRS (BB Shevi-2), (evii

ST T e e

mf&thomﬂi B), G- B(10- 2y, B’V)B (vt 1), (i-0Yi(elie- 13, (&Dﬂ’b)?(mdl)P@i Dhexi-1), (xii- 1),

(B - 8 G0 -5h GEH R @Dk brseih codng sy D, Goxii-
1>t er B&BNI PR 13 dfRBR bR ouhRSE E@ﬁﬁmh ?1s]th§ Forfla [80OVI NQ

he Bn protécting groups in Fornula 1-6 to provi de the

corrpound of Formula X, or rmceutl cally

acceptabl e salt thereof. Hn/o Rmbodl nments, there
is provided a nethod (iRg), mL6) (iii-6), (iv-6),
(v-6), (vi-6), (vii-6), (V| - 6>R (ix-6), (x-6),
(xi-6), (xii-6), (xiii-6), (%iv- 6), (xv-6), (xvi-6),
(xvii- 6), (xviii-6), (xix-6), (Xx-6), (xXi-6),
(xxii-6), (xxiii-6), or (XxiV- ’6) wherein E in the
amiethé sp Of edyvertirigi thd hydrogéni to Bh amine giblp i the tpmpound df)Eormula I-

vii-1), (viii-1), (ix-1), (x-1), (xi-1), (xii-1),
%%Pplilsei) (xiv-1), (xv-1), (xvi-1), (xvii-1),

(xvi 6)&1d1%}ng the b&nﬂéund(df)f?oillﬁulaﬁ %%b 1 ilawde( é(fﬂe' Sg\lémdé 6T<Fd.>r.iﬂula XX:
1), (xxiv-1) 1s phenoxy, the onpoun For nu I

|sthe Formula 1-7:1-7, ohh I’NPhIS phenyl, and the
step of converting the ph nc?xy p to an am no group
in the conpound of FornHI onpri ses ani mating the
\

conmpound of Formula 1-
RA R,

XX,

and aminating the compound of Formula XX to provide the compound of Formula
X, or a pharmaceutically acceptable salt thereof. .

In other embodiments, there is provided a method (i-3), (ii-3), (iii-3), (iv-3), (v-3),
(vi-3), (vii-3), (viii-3), (ix-3), (x-3), (xi-3), (xii-3), (xiii-3), (xiv-3), (xv-3), (xvi-3), (xvii-
3), (xviii-3), (xix-3), (xx-3), (xxi-3), (xxii;3), (xxiii-3), or (xxiv-3) wherein E in the
method (i-1), (ii-1), (iii-1), (iv-1), (v-1), (vi-1), (vii-1), (viii-1), (ix-1), (x-1), (xi-1), (xii-1),
(xiii-1), (xiv-1), (xv-1), (xvi-1), (xvii-1), (xviii-1), (xix-1), (xx-1), (xxi-1), (xxii-1), (xxiii-

1), or (xxiv-1) is Hal, the compound of Formula I is the Formula I-3:

Hal
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provi de the conpound of Formula X, or a

phar maceutically acceptable salt thereof. In other
werwodsivent s, there is provided a nethod (i-7)PCI/UB208$/037317

(iii-7), (iv-7), (v-7), (vi-7), (vii-7), (viii-T7),

(ix-7), (x-7), (xi-7), (xii-7), (xiii-7), (xiv-7),

W%x%e(‘m%al 1{ g%)ro %hlox{okéliolmcx,f} iogng ! th97%c23p 815 &kxf%ﬁgy’g.}?e Hal group to
arv\éﬂﬁfn?l gilo 1lnl’ﬂhé é‘tﬁnpﬁi?)ﬁ@@ Fbtmlil)i 51 -3(doinpiipes duhinbtidg) the compound of
iv Vi i oo (Vi
FQr)gnuie}} 3(tg(pnoy)cfe t](xg(pqmggund(qf iFormyly X, % phqgnac?g(t;‘paﬁy acceptable salt
th%f%\ﬁ!f 1), (xvii-1), (xviii-1), (xix-1), (xx-1)
XxXi-1), (xxii-1), (xxiii- 1), or (xxxiv-1) |s -0-S(O
2- R In dther ecdodoneds, tferé-trprovided a insthol &i-#) Ciird), diiik4 5 (iv-4), (v-4),

CFY A G @f b6 o5 D B SRhBr DGRy, GV i
4% SZI[W%M'Z Sglup gﬁ&téﬁc(x&g4 §, exit- @&?‘)@1 43~ o?*(ﬂiﬁ“ﬁ WHer@ E in the

formila 27to provide a

methed éiuhid (o), (el JFGvrind (x-19 (6/1-1],-(611-éhdvmle}'0001?<fig xhbB, @ir1), (xii-1),
(’@%%gg&h D@%F@f (tgﬁy} y] k"(:\%{) l&)?vrsﬁ E}S n(ﬁ]@(eﬁt {) aﬂsygxrl]q) (xxii-1), (xxiii-

1ReEaREaD) ie hgadoky t th@b@ﬁf)ouddrbf%hﬁﬁlae ROGE IFeRnbE I-4: her e
is provided a nethod (1-8), (|| 8), (iii-8), (iv-8),

(v-8), (vi-8), (vii-8), (vi - -8), (ix-8), (x-8),

(xi-8), (xii-8), (xiii-8) 8), (xv-8), (xvi-8),
(xvii8), (xviii-8), (xix-§), 2 (xxi-8),

(xxii-8), (xxiii-8), orRfXXj wherein E in the
method (i-1), (ii-1), (iti-L), (Rv-1), (v-1), (vi-1),
(vii-1), (viii-1), (ix-1), (%- 1)1(xi-1), (xii-1),
(xi-1), (xiv-1), (xv-1), (Xvijz 1) (xvii-1), (xviii-1),
(xix-1), (xx-1), (xxi-1), (XXII 1), (xxiii- 1), or
ar(dxthe wiefh pf ccmveft(n@rtbléZhydrbzey gronp cumdarnino fepounuinghd cormspdund of
For nu 1-6, and the step of converting the
Forﬁt%igcﬁﬁnmi?sto an anino group in the conpound of

For myn@erting tl?éliﬁ?i&d»@e@oﬁﬁ BOME ﬂg)o%'fﬁ@n BPF&mRiE ¢41t9 9 halo group to

groups to provide the conmpoun
provide a compound or salt of Formula I-3:

I-3

wherein Hal is fluoro, chloro, bromo, or iodo; and

aminating the compound of Formula I-3 to provide the compound of Formula X, or
a pharmaceutically acceptable salt thereof.

In other embodiments, there is provided a method (i-5), (ii-5), (iii-5), (iv-5), (v-5),
(vi-5), (vii-5), (viii-5), (ix-5), (x-5), (xi-5), (xii-5), (xiii-5), (xiv-5), (xv-5), (xvi-5), (xvii-
5), (xviii-5), (xix-5), (xx~-5), (xxi-5), (xxii-5), (xxiii-5), or (xxiv-5) wherein E in the
method (i-1), (ii-1), (iii-1), (iv-1), (v-1), (vi-1), (vii-1), (viii-1), (ix-1), (x-1), (xi-1), (xii-1),

25



Formula X, or a pharmaceutically acceptable salt

thereof. In other enbodi nents, there is provided a
WOoredonossess -9), (ii-9), (iii-9), (iv-9), (v-9),PCHUSAP6/037317

(vii-9), (viii-9), (ix-9), (x-9), (xi-9), (xii-9)

(xi-9), (xiv-9), (xv-9), (xvi-9), (XVII-

@(ﬁ 169 D R b el T G %Ew@: R . G

bi 6kiv-1Y dsibydrbky, the VOI’Q!E)OUI’@‘QbeI’ID{IM'I_’IQ—ﬁ‘IC Foyrhiila 1}4:
viti-1), (r1x- 1;’ x-1), (xi-1), (xii-1), (xiii-1),
(xiv-1), (xv 1), (XV|-1), (XVii-1), (xviii-1),
(xix-1), (xx-1), (xxi-1), LN 1), (xxiii- 1), or
(xxiv-1) is joined with the adj t pyridine nitrogen
atomof Fornmula | to forpm tHe rPSGd tetrazolo ring in
Formula 1-1 ; 1-1, and the step F@f converting the
fused tetrazolo ring to an afr no group in the conpound
of Forrmula 1-1 conprises theygteps of: reacting the
conpound of Formula 1-1 with ttiphenyl phosphine to
5 artﬁY thy sidp oficanrpiignte bjdrbe gleap nw bman(ddo: gédip @rthe compound of
drotam ng .t he conpound of Formula XXl to provide the
@%Hﬁ% ”ﬁﬁrnula X, or a pharmaceutically
accepfifahhén Og%%*coﬁl sﬁlﬁiCHf Fo!nﬁuratltkﬁsy Fea&@&i \HRHB éomb&ﬁ{deofthe
i's provide net (1r-10), (HI'O5 (1i1-1
foginulad@)-S(@de- RL(Yyhere(m halin@sthlo(mrl brai@y, or(thé fqrmma)o( S(0)2-R")y, to

0 O , -10 -10
pr%)x C\? f%’npgﬁgiql/%%%xn?é@ Slg);(l ! (XVI) - (1)(§I) . (xvi) ii-10),

(xix-10), (xx-10), (xxi-10) S(O}(gl@l-lO) (xxiii-10), or
(xxiv-10) wherein E in the thed (i-1), (ii-1),

(iii-1), (iv-1), (v-1), (Ii-\l A\ |-1) (viii-1),
(ix-1), (x-1), (xi-1), FEx ,N(X|||-1) (xiv-1),
(xv-1), (xvi-1), (xvii-1§, (xvikj-1), (xix-1), (xx-

10 1), (xxi-1), (xxii-1), (xxi Rh-1)71 or (xxiv-1) is
joined with the adjacent pyridine nitrogen atom of
Formula | to formthe fused f€trazolo ring in Formul a

I-1: dlg'pl:‘!tcu‘lg the -O-S(0),-R' group in Formula I-5 by an amino group of the formula

-N(Bn); to provide a compound of the Formula I-6:
N(Bn),
NN

&7
b

15 I-6
removing the Bn protecting groups in Formula I-6 to provide the compound of
Formula X, or a pharmaceutically acceptable salt thereof.
In other embodiments, there is provided a method (i-6), (ii-6), (iii-6), (iv-6), (v-6),
(vi-6), (vii-6), (viii-6), (ix-6), (x-6), (xi-6), (xii-6), (xiii-6), (xiv-6), (xv-6), (xvi-6), (xvii-
20 6), (xviii-6), (xix-6), (xx-6), (xxi-6), (xxii-6), (xxiii-6), or (xxiv-6) wherein E in the
method (i-1), (ii-1), (iii-1), (iv-1), (v-1), (vi-1), (vii-1), (viii-1), (ix-1), (x-1), (xi-1), (xii-1),
(xiii-1), (xiv-1), (xv-1), (xvi-1), (xvii-1), (xviii-1), (xix-1), (xx-1), (xxi-1), (xxii-1), (xxiii-

1), or (xxiv-1) is phenoxy, the compound of Formula I is the Formula I-7:

26
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and the step of converting the fused tetrazolo ring to

an am no group in the conmpound of Fornmula 1-1
w@oimps®es the step of: reductively renovi ng tPer/US2006/037317

tetrazolo ring fromthe conpound of Fornula 1-1 to

provi de the conpound of Formula X, or a

pharmaceutical Iy acceptabl eygalt thereof. In another

enbodi ment, the invention pfovides an internediate

conmpound of Forrmula XI: XN |r]§F Eis selected from

t he group consisting of h , 12 uoro, chloro,

brono, iodo, hydroxy, pRenoXy, {0-S(O -R, and

-N(Bn) 2, wherein R is selegfedRromthe group

consi sting of al kyl, haloal kyl, and aryl optionally

substituted by alkyl, halo, Bf, nitro, and Bn is

sel ected fromthe group_ consisting of benzyl, ) .
whersinefinis phensili angl the stop pEeanypisiag 53 Pheapyy group to an amino group in
S PPN ot ol P AR UG oo AR s
prioeide alrodompound of Rofsoulaid, ar Xphdrmaddutically adcsptableaalt debreof.

| ool i ERy s trpayo e A RGRor A BT R v, (7,
(&@?,G{@ﬁ-@‘j’, dAiem tken %%?(x@-‘?ﬁ‘,s(kﬁ”’hb,r{giiio’?), il (cv-7), (xvi-T), (xvii-
hal’oal kyI", and aryl optionally Substituted by alkyl,
T i}~ 7 (xin Ty Gx-RRAGwdt 7RBAE), (rdiédarma il y7) sdiceain Edn the
T G- DR - HOB%15! 1, @1, WA R8BI Re), o), i,

(xiii-1), (xiv-1), (xv-1), (xvi-1), (xvii-1), (xviii-1), (xix-1), (xx-1), (xxi-1), (xxii-1), (xxiii-

1), or (xxxiv-1) is -O-S(0),-R', the compound of Formula I is the Formula I-5:
0S(0),R'
NN

I-5,
and the step of converting the -O-S(0),-R' group to an amino group in the compound of
Formula I-5 comprises:
displacing the -O-S(O),-R' group by an amino group of the formula
-N(Bn), to provide a compound of the Formula I-6:
N(Bn),

I-6
and removing the Bn protecting groups in Formula I-6 to provide the compound of
Formula X, or a pharmaceutically acceptable salt thereof.
In other embodiments, there is provided a method (i-8), (ii-8), (iii-8), (iv-8), (v-8),
(vi-8), (vii-8), (viii-8), (ix-8), (x-8), (xi-8), (xii-8), (xiii-8), (xiv-8), (xv-8), (xvi-8), (xvii-

27



al koxy, al kylthio, and -N(R9)2; or RA and RB taken
together forma fused benzene ring or a fused pyridine
WO 200g/03498% ei n t he benzene ring or pyridine ri nBCT/FS2006/037317
unsubstituted or substituted by one R group, or
substituted by one R3 group, or substituted by one R

. R3 : d
P Gueh e b8 BB Sl e Ty e Ep e
nﬁﬂfwé(i 'D) Q@-l@r(ﬁl cP (iqug @E Wpl)mﬁn@'(ﬂlli-hﬁ(lf&ﬂ%e@ I)' 0g-1), (xii-1),
is unsubstitute or stituted éoeor

(i dodiv-R, (- Qe(?@é:'tlb(ﬁx'flr dn(xYiE-1gr Girp Lk s s {xxngl)dpixu 1), (xxiii-
; | ,
B GRER ) S agfhbboud fF Bt T ARFIMha ALY

consisting of: -R4, -X-R 4,NB®,Y-R 4 , -X-Y-X-Y-R 4,
-X-R 5, N7

I-6,
and the step of converting the -N(Bn), group to an amino group in the compound of
Formula I-6 comprises removing the Bn protecting groups to provide the compound of
Formula X, or a pharmaceutically acceptable salt thereof.
10 In other embodiments, there is provided a method (i-9), (ii-9), (iii-9), (iv-9), (v-9),
(vi-9), (vii-9), (viii-9), (ix-9), (x-9), (xi-9), (xii-9), (xiii-9), (xiv-9), (xv-9), (xvi-9), (xvii-
9), (xviii-9), (xix-9), (xx-9), (xxi-9), (xxii-9), (xxiii-9), or (xxiv-9) wherein E in the
method (i-1), (ii-1), (iii-1), (iv-1), (v-1), (vi-1), (vii-1), (viii-1), (ix-1), (x-1), (xi-1), (xii-1),
(xiii-1), (xiv-1), (xv-1), (xvi-1), (xvii-1), (xviii-1), (xix-1), (xx-1), (xxi-1), (xxii-1), (xxiii-
15 1), or (xxiv-1) is joined with the adjacent pyridine nitrogen atom of Formula I to form the

fused tetrazolo ring in Formula I-1:

I-1,

and the step of converting the fused tetrazolo ring to an amino group in the compound of

20 Formula I-1 comprises the steps of:
reacting the compound of Formula I-1 with triphenylphosphine to provide a

compound of the Formula XXT:
N=P(Ph),
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-N(ROOQR 4, R3is selected fromthe group consisting

of: -Z-R 4, -Z-X-R 4, -Z-X-Y-R 4, -Z-X-Y-X-Y-R 4 5
WERNA/03B3X-R 5; X is selected fromthe group cPOEUSI006037317

of al kyl ene, al kenyl ene, al kynyl ene, aryl ene,

het eroaryl ene, and heterocycl yl ene wherein the

al kyl ene, al kenyl ene, and al yl ene groups can be

optionally interrupted or term nated by aryl ene,

het emiahgdmmng theh@hegroand of E'éranﬂa HiXd t® pidv]m’eahé %)Zm%og)md of
1S

Féﬂr"}:&% gng; eﬂhqrgﬁag%?ﬁl@glﬁye%%ﬁ@w tsﬂgthﬁge@%p consi sting of:

6) In_ %@Qer&o@men@?@re & ﬂ%\ﬁdéﬁ a &ng&%%]\li;@ g —]@) %IH 0), (iv-10),
(V—-EORe/)-I&[( QRiN0), (ﬁnP\I:OQQ((R( 11())- (x l@)O@N—l(D} RxBJ10), (x111 10), (xiv-10), (xv-
10), (xvi-10), (xvii-10), (xviii-10), (xix-10), (xx-10), (xxi-10), (xxii~10), (xxiii-10), or
(xxiv-10) wherein E in the method (i-1), (ii-1), (iii-1), (iv-1), (v-1), (vi-1), (vii-1), (viii-1),
(ix-1), (x-1), (xi-1), (xii-1), (xiii-1), (xiv-1), (xv-1), (xvi-1), (xvii-1), (xviii-1), (xix-1), (xx-
1), (xxi-1), (xxii-1), (xxiii-1), or (xxiv-1) is joined with the adjacent pyridine nitrogen
atom of Formula I to form the fused tetrazolo ring in Formula I-1:

NN

I-1,

and the step of converting the fused tetrazolo ring to an amino group in the compound of

Formula I-1 comprises the step of:
reductively removing the tetrazolo ring from the compound of Formula I-1 to
provide the compound of Formula X, or a pharmaceutically acceptable salt thereof.

In another embodiment, the invention provides an intermediate compound of

Formula XI:
E H
N N%/N\R
I _ 1
R L
RA
X1
wherein:

E is selected from the group consisting of hydrogen, fluoro, chloro, bromo, iodo,
hydroxy, phenoxy, -O-S(0),-R’, and -N(Bn),, wherein R' is selected from the group
consisting of alkyl, haloalkyl, and aryl optionally substituted by alkyl, halo, or nitro, and
Bn is selected from the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or
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-CHC-NC-ORs)-QR4)-, Yi is selected fromthe group
consisting of -O, -S(0)o-2-, -S(O 2-N(Rs) -,

WO DifoR8)596% , - C(Re)-N(R8)-, -0-C(Re)-N(R8)-, aneCT/UR2006037317
a bond or -O; R' is selected fromthe group
consi sting of hydrogen, Cl-20 al kyl, hydroxy-C2-20

P onEeh e BeAERGe Ry dr neBl Mo iy KR fm e

fisb&emykolo ainy lin Fammydlalxip! enyl , aryl oxyal kyl enyl,
al kyl aryl enyl , heteroarml het er oaryl al kyl enyl ,
heteroaryloxyalkylenylM,ENkthetqﬁoarylenyl, and
het erocycl yl wherein tNe N NKenyl , al kynyl ,
aryl, aryl al kyl enyl aryNox aIEVTeny{, al kyl aryl enyl ,
het eroaryl, heteroaryl vl ,
het er oar yl oxyal kyl enyl , yl heteroaryl enyl, and
het erocycl yl groups can be“unsubstituted or
substituted by one or nore sypgtituents independently
sel ected fromthe group consisting of alkyl, alkoxy,
hy dr bys/seldefad fromateagrieyp consistiog ok Bxgzo, ¢hdprogbremasiadopphenoxy,

 : C .
oSSt i, R 0 e B0 8 o ko, haloali, and
afybstiomally bublsktealigoaliryl, halb edragtys;| yl ,  ami no,

al kyl am ng, dial kyl am no, fdi al kyl am no) al ky] eneoxy,
and Rn2ntBs axsiaderendently) selegied digm the greupgansistipgor:

het er ocycjy; gdixo; R5 is selected fromthe group
consistingi’y ? R5b is selected fromthe group

consi sti nigploden, R6 i s sel ected fromthe group

consi st n{g @f =0 and =S; R7 is C2-7 alkylene; Ris

sel ected £f%m t he group consisting of hydrogen, alkyl,
al koxyal kykanyy! , hydroxyal kyl enyl, aryl al kyl enyl, and
heteroaryl al kylenyl; Ris selected fromthe group
consi sti ngk@fy.hydr ogen and al kyl ;

alkylthio, and
-NRo); ’
or R4 and Ry taken together form a fused benzene ring or a fused pyridine ring
wherein the benzene ring or pyridine ring is unsubstituted or substituted by one R group,
or substituted by one Rs group, or substituted by one R group and one R3 group;
or R and Rp taken together form a fused 5 to 7 membered saturated ring
optionally containing one nitrogen atom, wherein the fused ring is unsubstituted or
substituted by one or more R groups;
R is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
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R10 is C3-8 al kylene; Ais selected fromthe group
consisting of -0-, -C(O-, -S(0)o -2-, and-N(R4)-; A

WO 200308363 ed from the group consisting of -0-,PCT/US2006/037317

-S(00-2- -N'\QR4)-, and -CH2-; Qis selected from
the group consisting of a bond, -C(R6)-,
C(R6) - C(%(;Rg)z -S(0Q2-, -C(R6)-N(R8)-W,

-S(O)2 N( -C(Re)-O0, -C(R6)S-, and

- C(Rr) IS%%Hﬁon"Vthb%r&ﬁi @ﬁgﬁﬁing 6@m the group
consisting of -C(R6)-, -0-C(R®6)-, -N(R8)-C(R6)-, and
-S(O 2-; s sel ect ed fromthe group consi st ng of

- 0- C(R6) N(Rs)-C(R 6)-, and -S(0O2-; Wis selected
fromthe grgd‘p consi sting of a bond, -C(O-, and -S(O
2-; and a-a\dRRp are independently integers from1l to 6
vvith t he %ngyis that a + bis < 7; or a

phar maceut aP(r‘g Raﬂ:cept abl e salt thereof. For certain
embodi mentyg.r.i ncl uding any one of the above

enbodi nent s, Rl is selected fromthe group consi sting
of -R4, -X(RE)-QReY-R4, -X-Y-XVY-R 4, -X-R5, -N(RO-Q R
4, -N(R 1 1x an N(RO Xi - R SbFor certain
enbodi nentl\% Pﬁﬂﬁ‘dg‘h gny one of the above

enbodi men§R, KX, iR, sel ected fromthe group consisting
O-R4, -X-R4, -X-Y-R4, -X-Y-X-Y-R4, and -X-R5. For

cer t Bi is selepisd fioenths groupdonsisiing ey one of the above
enbodi ment R4 Ri is -R4 or -X-R4. For certain of these

enbodi nent's, *-R4 is selected fromthe group consisting
of 2-nmet hyd- Krzmpyl 2- hydr oxy- 2- net hyl propyl ,

2, 2-di net oxopentyl, and (1-
hydroxycyggb‘gt%“k)net hyl. For certain of these
enbodi nentax RixiysR; Red and -R4 is 2- nethyl propyl or

2- hydr oxy- 2~net hyl propyl For certain of these

enbodi mentZeX-RKi; is -R4, and R4 is 2-net hyI propyl .

'_/_\IXE © nat%e!r%c ecg/fr%% Sé:r%{lé %101{1513‘% ing o aﬁ<ylene &en}qﬁne ailkynylene
arglede diekaRd n%len@ -ad heRtdeyt iylen@ vﬂﬂe@h@ﬂﬂ nlidAdte) AkeBNdne, haT

certain enmpodi nents, including %/ one of the above
alksyytencraspens can be pptignsily 1nterrupted or fe

heterocyclylene and optionally interrupted by one or more -O- groups;
X is Cypp alkylene;
Y is selected from the group consisting of:
-O-,
-S(O)o-2-
-S(0)%-N(R3)-,
-C(Re)-
-O0-C(Re)-,
-0-C(0)-0-,
-N(Rg)-Q-,
-O-C(Re)-N(Rs)-,
-C(R¢)-N(ORy)-,
-O-N(Rg)-Q-,

31

rminated by arylene, heteroarylene or



enbodi nents where RLis -R4 or -X-R4, Ris -XY-R4.

For certain of these enbodinents, X is C2-4 al kyl ene,
wW@r@7¥33935 - S(O) 2- or -N(Rs)-Q . For certain of PeTYES®06/037317

enbodi nents, -X-Y-R4 is selected fromthe group

consi sting of 2-(propyl sul fonyl)ethyl, 2-nethyl-

[ (et hyl S_EH\](): )xam no] propyl,
4- et hyl s o% M nobutyl, and 2-(acetyl am no) - 2-
met hyl pr o@y(EN-6®g)gert ai n enbodi ments, including any

one of the _above enbodi nents except for enbodi nent s
where R i CHEI(-O-B)fdRay - X-Y-R4, Ris -X-R5. For

certain of e enbodi ments, -X-R5 is
4-[ (mor phold n- ANyd-ear bonyl ) am no] butyl . For certain
enbodi nment i ntl udi ng any one of the above

enbodi nent s gmept for enbodi nents where Ris -R4,

- X- R4, X-Y—R4 -X-Y-X-Y-R4, or -X-R5, Rl is selected
fromthe gr BF& |V\ét|ng()‘ N(RO- QR 4,

-N(RY) - Xi - and -N(RRO-X1-R b . For certain
enbodi ments |nél udi ng ,any one of the above

enmbodi nent_s,ex pr enbodi ments where R2 is
hydr ogen, R§\| Sx:g;%‘ ected fromthe group consisting
O-R4, -X-R4 R4, and -X-R5. For certain

errbodl ments, i ncI udi ng ’any one of the above

enmbodi nents ex for enbodi nents where excluded, R2
is -R4. Foryecevtai f these enbodinments, R2 is
selected from¥hg dgroup consisting of hydrogen,

met hyl , ethyl, pr8pyl,aldutyl, 2-nethoxyethyl, 2-

hydr oxyet hyl , et hoxynet and hydroxynet hyl . For

certain of e enbodiments, R2 is selected fromthe
group conW“@fRe}W rogen, methyl, ethyl, and
et hoxynet h or certarmRgnbodi nents, R2 is

hydr ogen. For E’ertal n enbodi nerts, including any one of

Lo ORYEIERRLIRRL 0, 00 BR aFR SRch | ndeneRiREL! Y

sel ec rom consisting rog
hal ogen, allcyl, alkenyl al koxy, al and
- N( Rg) 2; or RA and R Bt aken t oget-h¥érNf or " fused
enzene ri ngf\lor a fusedl\? ridine ring\ gr
'N(Rs) Q-, -C(Rg)-N(Rg)-, -O-C(Rs)-N(Rg)-, and vy

Z is a bond or -O-;

R/'is selected from the group consisting of hydrogen, C;.p alkyl,
hydroxy-Cs.p0 alkylenyl, and alkoxy-Ca.50 alkylenyl;

Ry is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen,
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,

heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino,

32
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wherein the benzene ring or pyridine ring is
unsubstituted or substituted by one R group, or

wQ w3398t ed by one R3 group, or substituted bRCDOE2085/037317
group and one R group; or RA and RB taken together
forma fused 5 to 7 nmenbered saturated ring optionaIIy

R AR BT B RS, S B sy,

ogs;oups. For certain enbodi ments, incl ud| ng any one of
t he above enbodi nents, RA and RB_are each
i ndeBetdskeied W@&%WH‘F%SF%O@ oup consi sting of
hydr ogen hal ogen, al kyl , (M j<enyl al koxye I kyl t hi o,
r{e s\ RA and

)2N_Egﬁ»certaJ of “fhese_en o
ar ach TPorNertaif} enbodiment s, |Nclud|ng
an ne of tﬁb above embotiHyknt s mheremEeH@pd/RB
together’ can form’a fused benzene ring, RA and R aken
to her for CHpsed benzene ring wherein the benzene
ring Nscuqsuistituted or substituted by one R group,

r substitute EE one R group, or substituted by one R
gr dyp and one ‘R3¥group. For certain of these
enbodi nents, R is hydfoxy or bronp, and R3 is nethoxy,

phenBxyis saecttkframl thx groupeongdgingaifn of these
enbodi nents, the fused benzene ring is S%g@tltUted by

one R group sel ected froniQHie~group corsSi ?n‘g\of
-th@)(&, ) andNbr 8 Atvelnati ve Ly, ferncertain ok these

g/lrrents( Hefused ene ring i s\s ituted by
one R3 gr oup RI\K/helrel n R3 F thoaqd pheng&?/2 )ﬂ

benzyl ox r. centain _enbo. nd RB taken
toge# r5¥1f681ic§1ﬁ5§)l9 e;ga()‘ﬂoecr??&s\éngﬁgo\?&ﬂ% Si n the benzene
ri ngRH‘g(l}kD,Sa[uQﬂéﬂet uted. For certain enbodi ments,

i ncl udi ng any one of the above enbodi nents mhere

and Reistsglestgd f@@bth@erownﬁ@ma of hydgcwnpa,lkyldalhexwlfyéenyl
o L OBLLRR0L DT LB LB YT 01 1119
subsRj tsutlectet) froanthe @r@rpnm}nslsm’(g &Utyﬂtd detitaad alkyl;one R3
gr ou&o 1ng3 8sa%s elng uted by one R group and one R3 group;
A is selected from the group consisting of -O-, -C(O)-, -S(O)¢.2~, and —-N(R4)-;
A' is selected from the group consisting of -O-, -S(0)g.2-, -N(-Q-R4)-, and -CHj-;
Q is selected from the group consisting of a bond, -C(R¢)-, -C(Rs)-C(Rg)~, -S(0)sz-,
-C(Re)-N(Rg)-W-, -S(0)2-N(Rg)-, -C(Rs)-O-, -C(Re)-S-, and -C(R¢)-N(ORy)-;
V is selected from the group consisting of -C(R¢)-, -O-C(R¢)-, -N(Rg)-C(Re)-, and
-8(0)2-;
V'is selected from the group consisting of -O-C(Rg)-, -N(Rg)-C(Rg)-, and -S(O),-;
W is selected from the group consisting of a bond, -C(O)-, and ~S(O),-; and
a and b are independently integers from 1 to 6 with the proviso thata+bis <7;
or a pharmaceutically acceptable salt thereof.
For certain embodiments, including any one of the above embodiments, R; is
selected from the group consisting of -Ry4, -X-Ry, -X-Y-Ry, -X-Y-X-Y-Ry, -X-Rs,
-N(R1")-Q-Rs, -NR)-Xi-Y1-R4, and -N(R")-X;-Rsp.
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and wherein the fused pyridine ring is N, wherein the
hi ghl i ghted bond i ndicates the position where the ring
WO 2007103385 For certain of these enbodi nents, RPCEUS2006/037317
hydroxy or brnpo, and R3 is nethoxy, phenoxy, or
benzyl oxy. For certain of these enbodi nents, the fused

oyri di . o i ‘ '
L
s?édté% fraini thﬁ kdoup totisigtigptod-Ry,, 6K-R4 e}gejgmadﬁf ?ﬁ Ry, dndeX-Rs.
used pyridine ring is substitute one rQup .
wher Eprcariain embadiments, Inclpding ayy org olfBn 3ve,epibodppents, R, is -Ry

o?-l?g-g%i RoLIRAH SBALS AR | ?%@1@(&‘:&’%%& gfc{%{pnr@é)ﬁfigting of

pyridine ring erein the fused pyridin
2 umetbrptopy ) 2ed/dranyel-wietrydpropylha 2 fdimethy p§oxdpanéyly amig(1+ s
wherejn the hi ghli ght ed d i ndi cate he posit,j an.
iR ERB bR TSk e e R iR Eo B Fepatid - i 2-
rﬂeﬂ%ﬁ%@@tﬂ%r @rﬁydﬁﬁ@-pﬁlemwpra?%v oL 8RR FERER oMIRVAENEMS, R, is -Ry,
an

R Bt aken ‘togéther can forma fused 5 to 7 nenbere
achtRuria 2anethylpeppy Radlicmaiy elya kenrcettaigaf ithase fmbedimentssBdis5X-Ra,
3 I & turated ri Qpt.i onal nt ai ni ng one

alIrlﬁp't)?-o nzgr?ig“tdglﬁftﬁ%%r(%?nﬁ ﬂ}yllfé ?’?%18 8%1 "lQFPé}&PlX%p%'g'nsubst i tuted

or sHbsdertalit @ebddymens insluding enfRo@y GUAS abdve fentb@tinddnts &fcept for

th(%e enbodi nents, RAand RB taken to%et her forma )
emhedmesisyhers RelnRs et ERendciy oK ¥-Rui Agr oisinoktheseembodiments,

- ' i UBESY L 44t oS '
X P o B RS of KRR PIQR SR CLih BF e BBt
-X-068d ix sefegted Sromn therpeodpecoadistiag bO2-ymbpydsulfongl)ethiyl; B-methyl-2-

it d. Alternatiyve fqr certain of these .
RO ol et o ema o b and 2r beT s ingy 2-
méthiyRiregyled saturated ring containing one nitrogen

atom wherein the fused ring is unsubstituted or
subston eertain deybodiveents, indlndinRagr onepef the-ahove embailimests except for

HBERBCET AR N R PO ReR 0B SR Thleriaie afingee
er@badimeon, -X-Bmis[(anepllinfpyafBogyRtfiso]bbsl. certai n of

th eslgorecr‘g?tgicrlxi errrnebnotdisrflenttsﬁ ?ncfhlljdsir?g ar?y gr?eng)f?:}rlee gborvie rérg%lbiocsiiments except for
embodiments where R; is -Ry4, -X-R4, -X-Y-Ry, -X-Y-X-Y-Ry, or -X-Rs, R is selected
from the group consisting of -N(R;")-Q-R4, -N(R;")-X;-Y1-R4, and -N(R")-X;-Rsp.

For certain embodiments, including any one of the above embodiments except for
embodiments where R; is hydrogen, R, is selected from the group consisting of -Ry,
-X-R4, -X-Y-R4, and -X-Rs.

For certain embodiments, including any one of the above embodiments except for
embodiments where excluded, R; is -R4. For certain of these embodiments, R is selected
from the group consisting of hydrogen, methyl, ethyl, propyl, butyl, 2-methoxyethyl, 2-
hydroxyethyl, ethoxymethyl, and hydroxymethyl. For certain of these embodiments, R, is
selected from the group consisting of hydrogen, methyl, ethyl, and ethoxymethyl. For

certain embodiments, R; is hydrogen.
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wherein the ring i s unsubstituted; and wherein the
hi ghl i ghted bond i ndicates the position where the ring
w0 200700385 For certain enbodi ments, includi ng PO/USIVE6/037317
of the above enbodi ments of nethods (i) through
(viii), methods (i-1) through (viii-1), nethods (i-2)

OB BB SRy D e i en s
aré ¥Adhl in@pend@iRadRctel fon the pedigitonvikting @r)hydv@tﬁh,qchsso gen, alkyl,
g

(i-7) through (viii-g? met hods (i-8) throu
alkeniyl, iall@yy, aHsyldoeaandi-NBo)lthr ough (viii-9), and net hods

- ! Y . R, | p _
5 R P it T By BB i
whereiapenbaizthe/risebegytrieldhef rimgnis thanbgtitotgd @gobstisutedy ofie R group,

hydr ogen, hal ggen, al kyl, al k |, al koxy, al kylthio,
orgHbstieRby phe By eruR; oLgvsREEd PYoER R SgBt Mt orediorgraus:
fus e(% I@Aeé}ﬁiefﬂgetakéﬁ‘ﬂ)rg%elafofrrﬁ%%seﬂﬂ fod MAEmbErRE sHBRER fhg
t he benzene ring of pyridine ring is unsubstituted or
opgiobally ¢cantaningyne nidroRen glooy phersin thgtlistedtringds ubspbstiteteRda
[oup., or subst | tﬂt ed by one Ra group and one R3a
“@ﬁﬁﬂ%, SRR MRRG R BIPSt aken t ogether forma fused 5

t 0 7rirRERsih @ehbdainkindd, St idinarSWne T @hd 3bote BinBbdihiREtsORE and Rp
nitrogen atom wherein the fused ring is unsubstituted

are packyipdapiendandly selpcisd drogt thagrarrangistingpel hydrqgen chalegenealkyl,
alﬂén%‘ah&?(y,gél%‘dﬁﬁ&oa%i-ﬁEM}z‘? Ig)fr :celt@h Q@ RLse embodiments, R and Rp are
each methyl.

For certain embodiments, including any one of the above embodiments where R
and Ry taken together can form a fused benzene ring, R4 and Ry taken together form a
fused benzene ring wherein the benzene ring is unsubstituted or substituted by one R
group, or substituted by one Rz group, or substituted by one R group and one Rz group.
For certain of these embodiments, R is hydroxy or bromo, and Rj is methoxy, phenoxy, or
benzyloxy. For certain of these embodiments, the fused benzene ring is substituted by one
R group selected from the group consisting of hydroxy and bromo. Alternatively, for
certain of these embodiments, the fused benzene ring is substituted by one Rz group
wherein Rj is methoxy, phenoxy, or benzyloxy. For certain embodiments, R and Rg
taken together form a fused benzene ring wherein the benzene ring is unsubstituted.

For certain embodiments, including any one of the above embodiments where Ra
and Rp taken together can form a fused pyridine ring, R4 and Ry taken together form a
fused pyridine ring wherein the fused pyridine ring is unsubstituted or substituted by one
R group, or substituted by one R3 group, or substituted by one R group and one Rz group;

and wherein the fused pyridine ring is

o

certain of these embodiments, R is hydroxy or bromo, and Rj is methoxy, phenoxy, or

, Wherein the highlighted bond indicates the position where the ring is fused. For

benzyloxy. For certain of these embodiments, the fused pyridine ring is substituted by one
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hydroxy, al kyl, al kenyl, trifluoronethyl, alkoxy,
al kylthio, and -N(Re)2; Rla is selected fromthe group

W@ onwgiosBhg of : -Rda> - X-Rda, -X-Y -R43, -X-Y BEXUY2006/037317

a-Rda, -X-Rsa, -N(ROOQR 4, -N(R 10 X1-Y1-R4 , and
R23 is selected fromthe group consisting of: -X-R

Ky B0l 0 con B S AT A
cerfaioRhdse embodiments, the fused pyridine ring is substituted by one R; group
wherein R is methoxy, phenoxy, or benzyloxy. For certain embodiments, Ry and R
taken together form a fused pyridine ring wherein the fused pyridine ring is unsubstituted,
and wherein the fused pyridine ring is

2

, wherein the highlighted bond indicates the position where the ring is fused.
For certain embodiments, including any one of the above embodiments where Ry
and Rp taken together can form a fused 5 to 7 membered saturated ring, Ry and Rp taken
together form a fused 5 to 7 membered saturated ring optionally containing one nitrogen
atom, wherein the fused ring is unsubstituted or substituted by one or more R groups. For
certain of these embodiments, R and Rp taken together form a fused 5 to 7 membered
carbocyclic ring wherein the fused ring is unsubstituted or substituted by one or more R
groups. For certain of these embodiments, the fused ring is a 6 membered carbocyclic ring
which is unsubstituted. Alternatively, for certain of these embodiments, Ry and Rg takeﬁ
together form a fused 5 to 7 membered saturated ring containing one nitrogen atom,
wherein the fused ring is unsubstituted or substituted by one or more R groups. For
certain of these embodiments, the fused ring is a fused 6 membered ring which is
unsubstituted or substituted at a carbon atom by one or more R groups. For certain of

these embodiments, the fused 6 membered ring is

O

indicates the position where the ring is fused.

wherein the ring is unsubstituted; and wherein the highlighted bond

For certain embodiments, including any one of the above embodiments of methods
(1) through (viii), methods (i-1) through (viii-1), methods (i-2) through (viii-2), methods (i-
3) through (viii-3), methods (i-4) through (viii-4), methods (i-5) through (viii-5), methods
(i-6) through (viii-6), methods (i-7) through (viii-7), methods (i-8) through (viii-8),
methods (i-9) through (viii-9), and methods (i-10) through (viii-10), Ra is Ra1, Rp is Rz,
R; is Ry,, and R is Ry, wherein:

Ra1 and Rp, are independently selected from the group consisting of:

hydrogen,

halogen,
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Y3 is selected fromthe group consisting of: -0,
-S(00-2-, -S(O2-N(R8)-, -0-C(Rg)-N(R 8) -

WO G{0RGI59BE ORI) -, RA3 is selected fromthe groupCT/US2006/037317
consi sting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl ,
heteroaryl et eroaryl al kyl enyl
heteroary & Calkylenyl al kyl het eroaryl enyl, and
het er ocychlkbnyaher ei n the al kyl, al kenyl, al kynyl,
aryl, aryl al kyl enyl , aryloxyalkylenyl al kyl aryl enyl ,
het er oar yMke®ter oar yl al kyl enyl ,

heteroary%gﬁmﬂhg%henyl aIktheteroarernyI and
het er ocyc groups can be unsubstituted or

substitutéﬂBbM,one or nDre substltuents |ndependently

selected fr onS| of a k
hydr %&‘gw Wq{nl ttﬁ?ﬁeﬂf‘]’ CF P ré'r%?%@ﬁ pyridine ring
wﬁéﬂefnothe BYRX Ying Hﬁﬁﬁﬁf?ﬁé)mn%:ié&lﬁﬁg’ubsﬁfﬂéd ?r%ﬁbfét%d by one R, group,

aryl al kyl eneoxy; heteroar het er oar yl oxy,
orrsaibstituted oy aink Raegre v \or shiatlartcxi:lmc byd R, gmoitpand one Rs, group;

al kyl am no,, #i al kyl am,no. and .

(i 2riS ey Ty 1 ERBR el rsess g membersd sanyishine
optiRaly BotRaaMRTINS hitgeR biom, WiRkei dfefusdd ridpsis ﬁﬁéiﬂb‘sﬁﬂuf& or

enbodi nents, where present: Fornmula | is Fornula Ia:
subgtitufedrhyiang oz more B gioppil a 1a- 10 2,a la-|,

R, is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
trifluoromethyl,
alkoxy,
alkylthio, and
-N(Ro)2;
Ry, is selected from the group consisting of:
-Raa,
-X-Raa,
-X-Ya-Raa,
-X-Ya-X-Ya-Ry,
-X-Rsa,
“NR1)»-Q-Rae,
-N(R")-X1-Y-R4a, and
-N(R1)-X1-Rsp;
Rz, is selected from the group consisting of:
-Ria,
-X-Raa,
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Formula 1-2 is Formula la-2: Fornmula 1-3 is Fornmul a
L-3:1a-3, Fornmula 1-4 is Fornmula L-4: |la-4, Fornula
wa27i035985 5: la-5, Formula 1-6 is L-6: Fornul apdF/vsS1086/037317

la-7: Formula Il is Formula Ila:Fornmula 11l is Formul a
HL: Formula IVis Formula IVa: IVa, Formula IV-I is
Formula |\~ 1 :\};I(arrmla Vis Formula Va: Va Formul a
VI is Forrrula(’%La 5 and Fornmula VIl is Formula VII

For certaiX-Ryf; the resulting enbodi nents, where
present: Forrmula X is Formula Xa: Xa, Formula XX is
For mipls setgcteddigm the graugcapiising@l: i s Formul a XXL: For
certain e@_@i ments, including any one of the above

. enbodi ment's of met hods

5 -Z-X-R4a,

-Z-X-Y4Rug,

-Z-X-Y 3-X-Ya-Ry,, and

-Z-X-Rsa;

Y, is selected from the group consisting of:

10 -O-,

-5(0)o-2-,

-S(0)2-N(Rs)-,

-N(Rg)-Q-,

-0-C(Re)-N(Rg)-,
15 -C(R¢)-N(ORy)-,

A{xNQ—
R/

10
s

—N-C(Rg)-N-W—

, and

N-C(R;) —m
6 R

10

20 10 ;

Rya is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
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(i x) through (xxiv), nmethods (ix-1) through (xxiv-1),

nmet hods (i x-2) through (xxiv-2),nmethods (ix-3) through
WO 200793335 et hods (i x-4) through (xxiv-4), nepdiDUS2006/037317

(i x-5) through (xxiv-5), nmethods (ix-6) through

(xxiv-6), methods (ix-7) through (xxiv-7), methods

ix-8 t hrough, (Xxiv-8 met.h
st e et ey 0 R e sy Beragyetyt eroups
caR b‘éltﬁlﬁiﬁi)stlﬁltéﬁh,suﬂtltuﬁd Biy one anghofPsubstithsids Dependehdy sildtted
RBI, and Ria are as defined above for enbodi nents

ﬁméh%gwumlssxmg of aligpl, jalkory grydroxypllyl tiiflupromathyky i s

trxﬁé_@&an’f% _)é/?ﬁ tﬂgz ﬁﬂi {)){kj} %?e?%?cg ’c% aliyg,fa%}’ﬁg%;élrflgllkyleneoxy,

hdtgrdaryd dueterdanylox g Sateroanglabuytzadoxye hétsroofcliHo amincg alkylamino,
and a.i ogen. For certain
%@mlﬂ%ﬁpg (C??I}%Fizaﬂ’d‘i“ﬁ@ﬁ]{gi%? ‘gﬁ' the above
enboﬂ% q?égl&téafﬁd:rﬂﬁﬂg%r@uﬁ(konsﬁﬁng 8rRAl , RBis RBI, and
Ri R, wherein , and R are as defi ned

above for enbodi ments whecen RAI s RAL—RB is RB|/(¢H2}a\
1R _Rt;gq andN-R2S(0g, R2af or each o I e HCiR NG
eqbo nents m@ere presgnt: Fo nula III S Forn&
VIIR; VI 113; Rrormul a 1 X T&MBlermuya | XaR 1o|x For miT &
Xl is Formula XL: 'x ia; and Fornula Xl || i s Formul a
FO(IeIaMBONIhB resulﬁﬁgrenémdhm@ﬁ&wh@rerm‘swm: i ng enbodi ment s,
(rEe .IRISR Ris R3a, RA is R4, RS is
§ %a. For certain enbodi nents, including
any one of the above enbodiBrents where RAis RAlI, RB
is RBI, Rl is Ra, and R2 Jis R2a, enbodi nents where
RAis RAl, RBis RBI, RINTSYRY@, and R2 is hydrogen,
and embodi nents of X , Rla ted fromthe group

Formula I-1 is Formula I,-1:

Formula I-2 is Formula I;-2:

Formula I-3 is Formula I,-3:
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consisting OF-R43, -X-R4 -X-Y3-R4 , -X-Y3-X-Y -R435
-X-R5 , -NNROQR 4, -N(R O X1-Yi-R43, and

WO Di{oRI08393% - R51 , . For certain enbodi nents, incledi/ig2o0a6§37317
one of the above enbodi nents where RAis RAl, RBis
RBI, Rl is Ra, and R2 is R23, enbodi nents where RA
is RAIl, RBis RBI, RI is Ry, and R2 is hydrogen, and
enbodi ments of XI3, Riais kelected fromthe group
consisting OF-R43, -X-R43N" = -R4 1, -X-Y -X-Ya-R43,

a

and - X-R53. For certain At nt%«el i ncl udi ng any one
of the above enbodi nent Kswher e is RAI, RBis RBI, R
| is R3, and R is R23, e di fents where RAi s RAl,
RBis RBI , Rl is R13, and i s hydrogen, and

enbodi nents of XI3, Rais -R83 or -X-R43. For certain
of these enbodi ts, -R43 is selected fromthe group
F%‘B‘H’ﬁ? ggilﬁgo’ﬁ‘?“q%ﬂeﬁgt hyl propyl, 2-

hydr oxy- 2- met hyl propyl , andpn

(1-hydroxycycl obutyl ) nmet hyl d -X-R4d is

2, 2-di met hyl -3- (2-net hyINT, g"gg | an-2-yl) propyl .

For certain of these enbodi : 3 is -R43, and
-R43 is 2-nethyl propyl B# 2- hydr oxy- 2- net hyl propyl .

For certain of these enbodiRgnt&.a Ri 3 is -R43, and
-R43 is 2-nethyl propyl. Alternatively, for certain of
these enbodinents, Riais -XaR4 , and -X-R4 is

F .-3-(2-nmet hyl -1, 3-di oxol an- 2-yl ) propyl . For

F%rgﬁl% $%%§Odi ments, including any one of the above
enbodi ments where RA is RAIQS(@®BRis RBI, RI is R 3,
and R2 is R2a, enbodi nments eye RAls RAI, RBis RBI,
Rl is Ri3, and R2 is hydjog¥gn,yapd enbodi ments of

XI 3, except for enbodi gfe Bais -R43 or -X-R-
, Ria is -X-Y3-R43. ForReertain _of these enbodi nents,
X is C2-4 alkylene, and Y3 Rs -802- or -N(Rs)-Q.

For certain of these enbodi nents, -X-Y3-R43 is

sel ected fromthe group conskSting of

Sidu R . fonyl) et hyl,
F2- rretﬁg?@'%%l[ (et hyl sul f onyl ) am no] propyl ,

4- et hyl sul f onyl am nobut yl N(Bmg 2- (acetyl am no) - 2-

nmet hyl propyl . For certai ofi ments, including any
one of the above enbodi |t§ wherg RA
Re: N\

Formula I-7 is I,-7:

Formula II is Formula I1;;
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is RAl, RBis RBI, Rl isRi3 and RR is R,
enbodi nents where RAis RAI, RBis RBI, Rl is R1 ,,

war@7BE9B835 hydrogen, and enbodi nents of Xla, eRCEPS200€©037317

enbodi nents where Rla is -R4 , -X-R4 , or -X-Y 3-R43,
Ri8 is -X-R 5a. For certain of these enbodi ments, -X-R
5a is 4- [(norpholin-4-yl cargonyl ) am no] butyl . For
certain enbodi nents, includifg any one of the above
enbodi nents where RA i s RAN, s RBI, Rl is R 3,
and R2 is R2a, enbodi nments e RAis RAI, RBis
RBI, RI is Ri3, and R2Rg ydlLogen, and enbodi nents
of XI'3, except for enbodi menkg where R a is -R43,
-X-R 4, -XY 3-R48, -X-Y 8-X-Y 8-R43, or -X-R 53, R 3
Is selected fromthe group colRsisting O-NRO QR 43,
-N(R 10-X1-Yi-R._43, and -N(RO-Xi -R 5b. For certain
Fampde [ isdtasmuaidiaydi ng any one of the above

enbodi nents where RAis RAlg, RBis RBI, Rl is Ria,
and R2 is R28, R23 is selected fromthe group
consisting O-R 43, -X-R 3N"- -R43, and - X-R 58.
For certain enbodinments, i ng any one of the
above enbodi ments where FRoA [s RA | , RBis RBl , R
| is R8 and R2Z is R23, R23Rj;S -R43. For certain of

t hese enbodi nents, R23 is selected fromthe group
consi sting of hydrogen, nethill,, ethyl, propyl, butyl,

2- 0 et _2-hydroxyet hyl, ethoxynethyl, and
Fﬂ%ﬂ%@f?ﬁ%%‘lw}lﬁ@r certain of these enbodi nents, R23
is selected fromthe groupgonsisting of hydrogen,

net hyl , ethyl, and ethoxy hyn. For certain

enbodi nents, including a one t’he above

embodi nents where RA is R Bis RBI, RI is Ria,
and R2 is R23, enbodi néft:is whefe R Ais RAI, RBis
RBI, Rl is R 3, and R2 is Rwydrogen, and enbodi nents
of XI3, RAI and R Bl are each independently sel ected
fromthe group consisting of Vhydrogen, hal ogen, alkyl,

FRK W -1 i?hgl%)ﬁ}ia I‘@l—lf:y' thio, and -N(R 9) 2;

Formula V is Formula V.

Formula VI is Formula VI,:
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or RAl and R B | taken together forma fused benzene

ring or a fused pyridine ring wherein the benzene ring
W@roopMsio9ai ne ring i s unsubstituted or substituP€rusyn06/037317

one R3 group, or substituted by one R3a group, or

substituted by one R3 group and one R3a group; or R A

| and RB | taken together forma fused 5 to 7 nenbered

saturated ring optionally coptai ning one nitrogen

atom wherein the fused ri ngpsNihsubstituted or

substituted by one or norellR3 Igroups. For certain

enbodi ments, including anfyofe &H t he above

enbodi nents where RA is RAl, RIB is RBI, Rl is R a

and R2 is R2a, enbodi nments whére RAi s RAI RB i s RBI

R I is Ria, and R2 is hydrogegn, and enbodlnents of Xl

and RBi are each |ndependently sel ected fromthe

a%ﬂﬁﬁﬂ@“@dﬁgﬂ%F@ﬁ§ﬂ®bqhydrogen hal ogen, al kyl, al kenyl,

al koxy, alkylthio, and -N(Rp)2. For certain of these

enbodi nents, RAl and RBI are edch pethyl. For certain

enbodi nents, including a Gﬁ}ﬁhe above

enbodi nents where RA is ds RBI, Rl is Ria

and R2 is R2a, enbodi neRi,s [wh RAis RAI, RBis RB1

Rl is Rla, and R2 is hydroggn, and enbodi ments of X ,

and where RAlI and RB1 taken together can forma fused

benzene rlng, RAI and RBI takén together forma fused
FRERAEAS ftﬂt;é“ Bo&lg%nﬁe\%eerg rdskf}d IS unsubstituted

or su one roup, r Substituted by one
F&ﬁﬁﬂ@KﬁQBmm@ﬂaxybstltuted by one R group and one R33

group. For certain of thes nbodi nents, Ra i s hydroxy

or brono, and R3a is nethoxy,2 phenoxy, or benzyl oxy.

For certain of these enbogh e fused benzene

ring is substituted by on selected fromthe

group consisting of hyds0ox an brono. Alternatively,

for certain of these enﬁ%dl nt& t he fused benzene

ring is substituted by one a group wherein R3a is

nmet hoxy, phenoxy, or benzyloyx For certain

enbodi nents, RAI and RBI taken together forma fused
Firende KK is FogmulhatXi s unsubstituted. For certain

enbodi nents, including any one of the above

enbodi nents where RA O« N S

\>—R2a

and Formula XXI is Formula XXI,:

XXT,.
For certain embodiments, including any one of the above embodiments of methods

(ix) through (xxiv), methods (ix-1) through (xxiv-1), methods (ix-2) through (xxiv-2),
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is RAI, RBis RBI, Rl is Ra and Ris R2a,

enbodi nents where RAis RAI, RBis RBI, Rl is Ra, and
WR2007933998r ogen, and enbodi ments of Xl 3, and WheT/E8SRAA/037317

and RB 1 taken together can forma fused pyridine

ring, RAl and RBI taken together forma fused pyridine

04, 10% BB SCHYEL LTS 085 I HBELUB RS o

(XRB‘BS}J mwr[bds i~ @ulmhglt 9&x@sﬂ6pm6ﬂftﬁls§& -DribtoRgh (bd(lﬂfl)g nﬁiilfﬁods (ix-8)
d wherein the fused e ring

thiggPdicniv lemARgRY (i Beousbiaivrith Bt BethodRlprd) rasigh Coxiv-10),
h f th
Ré%‘gﬁﬁ‘f R ‘fs Rllgl géﬁssRla,rlf'aﬁlgq{& Xlé; ﬁ%drﬁ%é;ng ?}%1@169{ ,R?%Eiagd Ria are as
defich rak(y\{e fph embaddmems vﬁﬂenﬂly R@xisAFCNB is Bit, ;s Bf,, arueeis Ry, For
b t the f di b t ted.b
oS T LT BB e L, EARM A
A EE X o F@uﬁfh% BhboMin @t GHHovRlM X | KIx, CAIdRKT, R, i§ gﬁ’ﬁ@gen

enbodi nent s fused pyridine ring i's substitute
one F@apegamwrmbmldenmts; 1rR®ahneanmrtmfyhe gieaaempodiprents of Formula

Xg%%él ox P{ &égkéywﬁmaﬁeﬁxe /M, | Elagcfl Rtlaha%eS: gs defined above for

erblbsditdshts FV\tHe&ﬁin RQﬁs R&f, RAIORLTROW Mgnetrfd, RJiBRLHdi Ng any
one of the above enbodi nents where RAis RAl, RBis
RBI , Far qach of the sesuliing epbodingents, vésioresaakit s where RA is
is R , and R2 is hydrogen, and
ué%?nnghélior@?iaxyﬁla and where RAl and RBI taken
together can forma fusedg to 7 Rggnbered saturat ed
ring, RAI and RBI taken tdgetper forma fused 5 to 7
menbered saturated ring Hpt on§Y1qupntaining one
ni trogen atom wherein sed ring is unsubstituted
or substituted by one R re"Ra groups. For certain
of these enbodi ments, RAl Rypd RBI taken together form
a fused 5 to 7 menbered carbocycllc ring wherein the
fused ring i s unsubstituted V8Haisubst i t ut ed by one or
F&HHﬁb mQﬂRMBEJXFor certain of these enbodi nents, the
fused ring 1's 6 menmber ed carbocyclic ring which is
unsubsti t ut ed. Alternaytv ly, forRigertain of these
enbodi ments, RAl and Rﬁ[ ke tq@ether forma fused 5
to 7 nenbered saturated cont aifsj ng one nitrogen
atom wherein the

R L
RA1
IXa;
Formula XI is Formula XI,:
i H
N N N NS N\R,]a
Pz
RB1 L
RA1
Xla;

and Formula XIII is Formula XIII,:
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fused ring is unsubstituted or substituted by one or
nmore Ra groups. For certain of these enbodi nents, the

wo e@en3yBng is a fused 6 nmenbered ring whi ch i BCT/US2006/037317

unsubstituted or substituted at a carbon atom by one
or nore R groups. For certain of these enbodi nents,
the fused 6 nenbered rlﬂgle wherein the ring is
unsubstituted; and whepei § the highlighted bond

i ndi cates the position wh Nhe NRg is fused. For
certain enbodi nents, inc uding any one of the above
enbodi nents which |ncIR e alstep of reacting the
conmpound of Formula IV Wi t ,an amne of the fornula
RINH , the step is carried out neat and at an el evated
tenperature. For certain endil.mrents, including any

For Pty of B e P Rl e Pispots e Ko ARie s 1 Res

R%@g?ifa%q\ofsfornula IVa with an amine of the fornmul a
the st ep is carried out neat and at an

el ev Eme@rttamlvcuhmm@s,ﬁmludjeg eRy eneeizbel ammtesnbodlments where R

i R e Rl R A SRR SR S0 30 i R Ru s

R, bl Rpls&ﬁdﬂgeﬁfanﬁféﬂlﬁo@fdiﬁhkﬁoﬁ(ml‘l%a id siéﬁécﬁddeffbm $he group
carried out in a solvent and at_an el evate

cousippeg af dke, P%Beaeﬁi-Yfad%»eKb‘éaerPémR@ @ﬁ&arlﬂ(&r}é)&ep

5 r{-e qg? certain of these enbodi nents,
$ﬁ%§?%f¥e§f 'S se ég g%Pron1the group consisting of
met hBoodertast duaimaliments,iithé¢luding ethameodf, the sopreeptodiments where Ry

ut noI ter onitrile,
ISHQ R@mgy}sr%ma&

e R2upFfAbQdimERS &vhepeRa isdfa1aRp isgRei, Ry is
sm;ﬁb@awgeﬁta&d ehibR IRV, R S %‘é fedced fdR met g}sup »

group conSisting of trifluoroethanol, i1sopropanol
consishing ahdtaa, -EoRuacet-YaiRaa eXbbdKmenks, ande B-sh ng any one

lg]:)r t ?r cae}bt%lxﬁee el%‘)ghmen S, 1n6clucYVh g Eu%lf gnngfr the above embodmrl]ents where Ra

is Ra1, Rp is Rpy, Ry is Ry, and Ry is Rp,, embodiments where Ra is Ra1, R is Rpy, Ry is

- Rya, and R, is hydrogen, and embodiments of XI,, R1, is -Ry, or -X-Ry,. For certain of

these embodiments, -Ry, is selected from the group consisting of 2-methylpropyl, 2-
hydroxy-2-methylpropyl, and (1-hydroxycyclobutyl)methyl, and -X-Ry, is 2,2-dimethyl-3-
(2-methyl-1,3-dioxolan-2-yl)propyl. For certain of these embodiments, Ry, is -R4,, and
-R4, 18 2-methylpropyl or 2-hydroxy-2-methylpropyl. For certain of these embodiments,
Riais -Ry4a, and -Ru, is 2-methylpropyl. Alternatively, for certain of these embodiments,
Ryais -X-Rya, and -X-Ru, is 2,2-dimethyl-3-(2-methyl-1,3-dioxolan-2-yl)propyl.

For certain embodiments, including any one of the above embodiments where Ra
is Ra1, Rg is Rpy, R; is Ry, and Ry is Ry, embodiments where Ry is Rap, Rp is Ry, Ry is
Ria, and Ry is hydrogen, and embodiments of XI,, except for embodiments where Ry, is
-R4a 01 -X-Ryy, Rig is -X-Y3-R4a. For certain of these embodiments, X is C,.4 alkylene, and
Y, is -S(O),- or -N(Rg)-Q-. For certain of these embodiments, -X-Y,-R4, is selected from
the group consisting of 2-(propylsulfonyl)ethyl, 2-methyl-2-
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and which includes a step of reacting the conpound of

Formula IV with an am ne of the fornmula RL NH2, the
wat@p/os®3Tarried out in a solvent and at an el BARUSZN06/037317

tenperature, except for enbodi nents wherein the step

is carried out neat. For certain of these enbodi nents,

RSP apiSpiBorSE e b RN B SR P8 Theslaflnor -

mbfhitpesyanol , water, acetonitrile,
| - met hyl - 2- pyrrolidi none, and toluene. For certain of

t heskoreqaigichmbatisnents, inclulingany ons of dhecaboge emppdiments where Ry
. 0 St rifdu j I n ..and :
s 18 SRR IR Y, Bhd R I RAUARUARGE wnbiE 0T BRATR 16308 R s
Rnanddt, it hedrapen and adnbodimentssof M), ekcdph fdr eddedanattewhat R, is

reagting the conpund of Fornmula VIILI, with an amn f .
Rene f%wﬁxrg-w%w I,%atlﬁ- Rswpl qTCeREPOf BFSSEboMIments - Rsa is 4-

agﬁm' nts, the amne is of the

[(lglgﬁﬂrrhglhg4§1k§|{|§§%For cgir1 ain of these enbodinents, the

st epForsedainrembddimants inciudiag anyained ! thengborve cmbedinteots where Ry

. certain.of these e di nrents,, t,he conmpou of. For nul .
1160 8 K3p T R BT <0 or g0 honty HOG D e s o, R i
Rj.ndue i8 Gy @@¥er? ARd efbbdimeaROf XI5 FRest fee Ribodtindifs where R, is

I ncl udes a step of reacting the conpound of Fornul a

-Rep, FK-Ruiat K- Y Raunri el .ok~ YahBsaf G-k o 1Rn HElectadelrepm dhye greup
y K x t iR
o e AR QT TR I MR BRI o o

c onsFatdertgin@nbodinheaty inchelifamol onetdfitiid above etbadiadents where Ra
is :Ri;sg[%q?gﬁ{n o,l_%;ip nglj ,tag(? ﬁlé @ﬁ;@ﬂ E?e"% %’Eeg : tng %:hleeg’roup consisting of -Rya,
SERLT abwdref upanx kor certain of these enmbodi nents, the

solvent ‘is selected fromthe group consisting of
t r i f Fueedainkarbotlimeanto prodyshmgany anerof tha abame Embadithents where Ra

. acetonityile.. For certai t hese enbodi.nent,s, the ..

s a1 R Ciinr B & e e o BGPLAR 4 B aGegiments

RENDQILNARINESm tH o8 Edhsisting 3f hy ROz meﬁtyl,wﬂaﬁ,ld@wpﬁgemyl, 2-
tenperature. For certain other of these enbodi nents,

methexyatieg, 2-bydraxyatled. ehexyarethyd omdhydpsymetiyd. Feieertain of these

ot . . ¢ E
er@?cﬁll%l&gts,giza o?ﬁag‘egrf%?? ‘[}fgeg%lﬂj cotnlgﬁtlﬁé’ Wﬂl%’ge?l, me@fyﬂléltlﬂfl, and
ethoxymethyl.

For certain embodiments, including any one of the above embodiments where Ra
is Ra1, Rg is Rpy, R; is Ry, and R; is Ry, embodiments where R is Rag, Rp is Rpy, Ry is
Ria and Ry is hydrogen, and embodiments of XI,, Rs; and Rg; are each independently
selected from the group consisting of hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,
and -N(Ro)z;

or R4; and Rp; taken together form a fused benzene ring or a fused pyridine ring
wherein the benzene ring or pyridine ring is unsubstituted or substituted by one R, group,
or substituted by one R3, group, or substituted by one R, group and one R3, group;

or Ra; and Rp; taken together form a fused 5 to 7 membered saturated ring

optionally containing one nitrogen atom, wherein the fused ring is unsubstituted or

substituted by one or more R, groups.
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For certain enbodi nents, including any one of the
above enbodi nents which includes an el evat ed

w0 eoopesBure, the el evated tenperature i s not POMER2006/037317

than 80 C. For certain enbodi nents, including any one
of the above enbodi nments which includes an el evat ed

t { { '
t nant a5t B R M GuhE AR G 4 e b Hnbotiies uere Re
ISEKM Mﬁlsflb,QVR] tﬁhlmgdtlhmaliﬂé%{%rﬁlbbdnﬁtéﬁtbl S8rey tﬁﬂﬁ\lﬁkﬁtﬁ RBl, R;is
enper at ur e e el evated tenperature i s no er
Rtahgrgi Rypiy hydrogen, asd @mpw@wﬁp Merfts and Rel ar&.eﬁg* %ﬁgp%ﬁ@nﬂy |
se‘?éctécf‘ﬁo by &oﬁﬁg ; e}é’\’%%p X g@géﬁﬁg %ﬁ(gﬂ réll&hgl}’ gl?fg?y’ alkylthio,

t enper a ure not
artdh@(RIBOFEr cdrain @i’ahdesa iembedincalitsy R snd Rpcdreidachgnethyl. one

of the above odi mnt@M| ch incl g an elbe tg]? here R
t enpEPLASHAR erpodiments, iy %We?%ﬁ © FPOVRGE ﬁ S WRET® Ra
stli‘A%an}ﬁﬁlBQ RFﬁleg%& R, Eﬁbé}glbd&?xﬁ&ﬁs whefd I@,Qis'l&l,al'ﬂﬁ/ 1scmﬁ Ry is

the above enbodi nents i ncl udes an el evat ed
RtaempleRms Uydrogemend Iembadwntse)fr}élﬁ and wdlertsRmmndrRBg ftaken together

than 1 .._For cert I,ment s cl udj one
e a s s S g KT g ihse L b gl ing
whéeletha beiiRne tihg 1se,lr@mashaﬁed SUBE e ®yione RQgrdtipghiedubstituted by
than 135 C. I n one enbodi nent, the present inventijion

onsy Rouigae, ar sbstgied by ome R &ramrand|one Rys 21oyp el SranpA these

o B e By e B Hanfi R R T by, For
ceatain aSthekefentbedimentgthe fosel ehzéteaimhie vebstinhabbyert R, grbup
resent

t ho i | n anot her di ne t he
selizieitorb ol G Ao o By B bRoR IR VEN, for certain of
the WEREI MBS, thERlsed %eﬁ:ﬂ r R%Q shbﬁft@ce@%/ dRe | Rg‘ o@}pm{@rem Ri, is

I n met hod (|’) wher e
mBethoxg.aheadxy, of bfcrizyl%y eﬁ@o@rﬂmbodﬁzmms F&h a;nd R%atakaa together

ando@??éeﬁ‘%grbe?r?f eﬂa%’%@%@?i (F)JA TQGRZ??V;B i s RBI

For certain embodiments, including any one of the above embodiments where R

is Raj, Rgis Rpi, Ry is Ry, and Rj is Ry, embodiments where R4 is Ra1, Rg 1s Rei, Ry is
Rja, and R; is hydrogen, and embodiments of XI,, and where R4; and Rg; taken together
can form a fused pyridine ring, Ra; and Rp; taken together form a fused pyridine ring
wherein the fused pyridine ring is unsubstituted or substituted by one R, group, or
substituted by one Rs, group, or substituted by one R, group and one R3, group; and

wherein the fused pyridine ring is

o

certain of these embodiments, R, is hydroxy or bromo, and R3, is methoxy, phenoxy, or

, wherein the highlighted bond indicates the position where the ring is fused. For

benzyloxy. For certain of these embodiments, the fused pyridine ring is substituted by one
R, group selected from the group consisting of hydroxy and bromo. Alternatively, for
certain of these embodiments, the fused pyridine ring is substituted by one Rs, group
wherein R3, is methoxy, phenoxy, or benzyloxy. Alternatively, for certain of these

embodiments, the fused pyridine ring is unsubstituted.
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and R2 is R2a. For certain enbodi nents, including any
one of the above enbodi nents of nethod (i), (ii),

w@ 007035965 v), (v), (vi), (vii), (viii), or Forpal/as1on6/037317
or IV, Eis selected fromthe group consisting of
hydrogen fluoro, chloro, brono, iodo, hydroxy,

S eI o 8%(’114119 8’%’9&[‘@ &F S H’ﬁﬁ@&%afn& % g{ehaiﬁgé ?mg%diirnsents where R4
is R%} ®G iS R, ANSIRA], Yhd Rpfsllqg@kﬂbwdﬁm@ﬁg whete @0 R ARk Ry, Ry is

or nitro, and Bn is selected fromthe grou P
Rxemdngtm hgdrggerben@mbocpmﬁ@ﬁ l§6XJdp 80 yvhere Ra; and R taken together

P BT T DA 6 it ma es
5 5 fouBembetd @Ztﬁiaﬁ‘.bd fipgorsivaully ¢comtdmingehaaitdogtn atoeh, Mitetein the fused

1-1 IV-1. For certain_enbodi nent i ncl udi ng any
rlrtﬁls vﬁ%lba%wvé g e HEh DY OB Or e greyps, & e&yertaclmo these

&Sntg E{ 1and elﬁgxia}é%n to %ét‘ﬁlr fo&rﬁ'a’fhsed@?@? méXbbsed c%ocycl1o ring

ected fromthe group consisting o0
wlhwdn dlgefiused tinpisomsaistiona orsubsibyted by one hyuhomed®y, groups. For

coBBFR e 0 T P e BB Bl g i
10 urebhsBialdd/ | Ali@hstivly lfordRbtaRFthede ShiBSJintdnte B s PR K\thken together
halo, or nitro, and Bn is selected from the gr oup

forn néilsgti iSrig 7dﬁ61bb¢12@' paturated yimglroRipheng ghenitrogen atom, wherein the

th l b nz i S
fu?edmﬁ gt éln é)s‘éftggerq%r sugstl eéﬁ%!)?;%g}é%rea dgmg.g#s Pgr rr%ﬁaasoﬁ these
enmduwédti tl&epfufs@d fhg ts@ ﬁ;sa:le@mmbma @ing whiclgisivhswtatinudos

and I X:1-1 | X.. For certain enbodinents, includ

suhﬂvuf@ﬁ 8t varberRatgBOREONS RS RATABA £EOUPF Rt drEiain sbgse cnbadiments,
15 th§ i"ﬁéladl}i élmé&'édl)ln%{s)o“ ii), and (xxiv) E is selected

e group consisting of hydrogen, fluoro, chloro,
bro ~ odo, hydroxy, phenoxy, -0-S(O 2-Rl, and
-N(BQ) pyWherein R is selected fromthe group
consi | n ovledreialtheling ainedstiyted; ambiwaengin thp hightightey bond

indicates the position where the ring is fused.

For certain embodiments, including any one of the above embodiments which
20 includes a step of reacting the compound of Formula IV with an amine of the formula
R;NHS,, the step is carried out neat and at an elevated temperature.

For certain embodiments, including any one of the above embodiments wherein

E
H
|
=~ L O
Raq

RA1

Formula IV is the Formula I'V,:

25 IVaa
and which includes a step of reacting the compound of Formula IV, with an amine of the

formula R;,NH>, the step is carried out neat and at an elevated temperature.
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substituted by alkyl, halo, or nitro, and Bn is
sel ected fromthe group consisting of benzyl,

w0 200mes39exybenzyl , />- et hyl benzyl, and PCT/US2006/037317

2-furanylmethyl; or Eis joined with the adjacent
pyridi ne nitrogen atomof Fornmulas | and Xl to form

use tetr olo.ri n_ FEor mul 1-.1
11 PR aingh e, iR &% T R b a Rfregepts then
inthige P &¥S o LiehQ RO ESmASund AT FotaulX IV evithdn amine io$ the formula
sel ected fromithe group consisting of hydrogen,
R\ tlg sterhis gpsied @rlgw salvabandaf @psley ateé%%ramturee exaspiior
ergBﬁme@tQ gvhe}ggrﬁ?ﬂe%t PV{@ Fa{{ﬁfxﬁ‘ OIE{ r]lehts 503 lc@x‘?ehﬁ gf f}feg&?éﬂmﬁ@dments, the
roup consisting o oal kyl, ary
scﬂ)'iihtnlt csrmlebt)ed &ﬁtﬂ)hsthletgmmdnylsﬁlhg«yﬂ methaliod), et]mnohitﬂﬂux;roahahol

.Bnis eIetedfromthe grqup. c of benz
iSOBFRPHISy BETAAROL IAiF A5 OB ERIEy -tk eﬁfpldene For
ce?falrFof tﬁede%hﬁ%éim’{!n&é" iipivedi @%a@&te@%h‘ldthg %rd’iiptcfoﬁﬁ%g of

atom of Fornul a to formthe fused tetrazolo ring in
trifloorngtlandd, iprrOKandl Forteigdutaadh of these enbodi nents, E

is dro Alterntlvl for certain of these .
SRR T S g R oL GG engeri

F&ﬁ{uww {Sahapmmngﬁse enbodl ments, E is chloro.

Alternatively, for certain of these enbodi nents, E is

hydroxy. Alternatively, fofE cegtain of these

enbodi ments, E is phenoxy ﬁ ,fernatively, for

certain of these embodi Ment s, s -0-S(O 2-R

wherein R is selected §7owt roup consisting of

al kyl , hal oal kyl, and aryl lpptionally substituted by

al kyl, halo, or nitro. Alterhatively, for certain of

these enbodi nents, E is -N(BWZ wherein Bn is sel ected

fromthe group consisting of Benzyl, j~-nmethoxybenzyl,
anidavinieh imeludena yep ofirmic@ag the anmbmmdlgﬂ ForﬂﬁhtadNra atithval amine of the

i ne

for in of these, enbodi ments,
foadEa s S CATI QL. SCOHLE 879 e B BHeTatire, except
fok %ﬁl‘bé&lﬁleﬁtsr\bﬁbgem the step is carried out neat. For certain of these embodiments,

the solvent is selected from the group consisting of methanol, ethanol, trifluoroethanol,
isopropanol, fert-butanol, water, acetonitrile, 1-methyl-2-pyrrolidinone, and toluene. For
certain of these embodiments, the solvent is selected from the group consisting of
trifluoroethanol, isopropanol, and rert-butanol.

For certain embodiments, including any one of the above embodiments which
includes a step of reacting the compound of Formula VIII with an amine of the formula
RiNH,, the step is carried out neat. For certain of these embodiments, the amine is of the
formula R;,NH,. For certain of these embodiments, the step is carried out at an elevated
temperature. For certain of these embodiments, the compound of Formula VIII is of
Formula VIII,.

For certain embodiments, including any one of the above embodiments which
includes a step of reacting the compound of Formula VIII with an amine of the formula
RiNHo,, the step is carried out in a solvent. For certain of these embodiments, the solvent

is selected from the group consisting of methanol, ethanol, trifluoroethanol, isopropanol,
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For certain enbodi nents, including any one of the

above enbodinents, L is selected fromthe group
w@omgiossng of fluoro, chloro, brono, iodo, phep€DX$2006/037317

and -0-S(O 2-R, wherein R is selected fromthe

group consisting of al kyl, haloal kyl, and aryl

BB SRR Tt o R o

FR¥B@4th ¥ tHeSe ethbdEmStk oBé S6lvéit aNiddreda et mwgwﬁp sdsnsrsgng of
of fluoro, chloro, bromo, iodo, phenoxy, and -0-

triflugroethanels isppropendl.gersduitsaok and ﬁ@ﬁ@mﬁ’ée gFQMﬁrt%larﬁé ﬂ!@ﬁ% ng
: t]
ol S L L s

stépsis Chiied out athnetevatet It@ﬁjﬁt:ratﬁfe IRmJ@ertaElﬂ dth‘eoofihesretmlmdﬂﬁents the
t hese errbodl ments, L is chloro. rnati ve(;all B
stepais caitigd ORt AtRem IERRBHITRe 105 celﬁalw gﬁ%@&l}ﬁ irhents, the compound
AIEEQ'[ tain of these enbodinents, L is
Oﬁghgg%%féyﬁﬁF erl%i@gﬂiﬁ is selected fromt he@%r oup
consﬁmtceﬂgn@mbaﬁmmts helulidgkany, onarod therapove pmbehmiehts which

1n{?ng glq a[%rlé1 e,tlgeaell%}aée(%fm trﬁ?ureFor gert%a gg)fo

sel %r%@rt&ﬁ QbbBgncAfO 1] :in%rtdn'é%f e ok bmbodiments which
hal oal kyl , and aryl optlona substituted by al kyl or

inplafles, anrdevatadrtemberatns diti slevated temperalia iqoh yves Heanglf10 “C
ggleelﬁqq%\éﬁ?lg ?ge egéso bn‘gih;%g r%eﬂlgﬁne o?t f eol%ﬁ%l {embgﬁnﬂeﬁts which

mlslaﬂésadnl@évatealrtdmpmiur@ foite éla\&itédyteﬁlpbﬁturé Lstmml htghelaﬂhkzy P00 °C.
hal o, or nitro. For cerial n errbodl %O {)
sel diaraaripip GrbeAE s ts! L@é%@rmqrﬁ K pmbodiments which

1n£lﬁ}i&aa{n%évatéaqgrn?ér¥%1¥@t d Q03] e pl%hir@ }étrﬁ)@ h%l‘lelatlhgﬁ( hs@rc.

r certa ese errbod nment s,
and Farrcextantembndmientd; gstidarbaoyi onemtf $he EFBOW Smh@dlhyzhts ‘which
ernalv for certain of, these enbodi ts, R 's
ing AN ot fmp B MR et gRaUER Bt Rt e afzled .
tri fldiQeARR tehibodinfintse iRAIdiNEANY: orfe F tifcedboRé Bm%dlhﬁﬁﬁsewhlch
enbodi ments, R is aryl optionally substituted

inglluflgdl ancrlevatdddemperdture thele vatgchicmperahise is lmbt&hrsh%wa 450°C.

R o)
AR VB ks S
inbyidéd dtydlevalnal t@mp&ﬁtum tilieOclevaritell empetaarrt & ot hfghéhlfhﬁﬁ 135 °C.

mbodi t I - ph '
g mo Irqg]g%g%)qﬁlme@; the pp%@ne?;/]é Wgﬁ@cpnbpgrg%es gggmpo dto%tge Formula I'V:
N
Y
N O
RB
RA
v

wherein Ra, Rp, Ry, E, and L are as defined above in method (i). For certain of these
embodiments, Ra, Rg, Ry, E, and L are as defined in any one of the above embodiments of
method (i).

In another embodiment, the present invention provides a compound of the Formula

IVa
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For certain enbodi nents, including any one of the
above enbodi nents wherein Ris present, Ris selected

WO e@m084985 gr oup consi sting of hal ogen, hydr oxyPCHIUK3006/037317

al kenyl , hal oal kyl, al koxy, al kylthio, and -N(Rg) 2.
For certain of these enbodinents, Ris selected from
the group consisting of hy%roxy and bronb. For certain
of these enbodinments, Ris/at ihe 7- or 8- position.
For certain of these enbagi RRis at the
7-position. Aternativelyll faor certain of these
embodi ments, R is at thg,8- podi tion. For certain
enbodi ments, including any rQne of the above

enbodi nents wherein Ris present except where Ris
sel ected fromthe group consiigti ng of hydroxy and
bromo, Ris R . For_ certain enbodinents, including any

benémcRAlt Rei, Rio Feansdh ot aswlefined dhove immethod B EheEnR A isRs R s

R R G, ARG LRSS £9, 8 1, 305 v

da’ﬂnle& it dxiyooneaifdhe dtofRg )sﬁ.‘lbocﬁiﬁ’rentse]f tradthodod) \tvhe&s R, is RAl, Rg is Ry,
errbodl nments, Ris selected fromthe group consisting
2h‘§f§ﬁ%oxy and brono. For certain of these
olddr%ﬂéﬁ’e dirﬁerﬁ‘§ i dbidg af3F o ofRRSAHOVE @mbg@ﬁnents of method
certalno ese enbodi ments, "R3 is at the 7-position,

(DAl )e G p W,y (Vi oQvii); €vidijion Fofmulh &Y er &¥ ditis iwelncted fie@ the group

Ssiti certain. nment | ncI ,
chting o R uh: Ao e HiorG oo onicBo el Sih bhnepd -0 SIOWR:, and
e { B RiRHIAYS IﬁId 1,@hd aryl
e SR04 16 00 U S L4008l it o
opsionggy Sllbé’?lmdrbwﬂkxlh]@%@ o8 e RAG BRgs Sqﬂemdsfrorz thmgr@ﬂp consisting

of l%néﬂ%‘ R}ettﬂe:r é??;-/lfﬁe glbte{%%gﬁ’ ?aglﬂ n@bfgl?éx{yﬁrgétﬁyl, BE! i$joined with the

a@ﬁﬂéﬁt&bﬁﬁlﬁﬂeﬁnm%ﬂ &omZe YorR¥the Fped catratzalioningf shawy iwFormulas I-1
t hese enbodi nents, Zis -O. For certain of these

oli ments, R3 is methoxy, phenoxy, or benzyl oxy. For
certain of thesenefpodi ments, RSNLN at the 7- or

8- position. For ,\’per\ ain of thes R3 is at
the 7-position. FN ain of Reents, R3
is a benzyl oxy Igr up >Fﬁ B2 7- pos
B
R
Ra and
I-1 IvV-1.

For certain embodiments, including any one of the above embodiments of method
(ix), (%), (xi), (xii), (xiii), (xiv), (xv), (xiX), (xX), (xxi), or (xxii), E is selected from the
group consisting of hydrogen, fluoro, chloro, bromo, iodo, hydroxy, phenoxy,
-0-S(0),-R’, and -N(Bn),, wherein R' is selected from the group consisting of alkyl,
haloalkyl, and aryl optionally substituted by alkyl, haio, or nitro, and Bn is selected from
the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and 2-furanylmethyl;
or

E is joined with the adjacent pyridine nitrogen atom of Formulas I and VIII to form

the fused tetrazolo ring in Formulas I-1 and IX:
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Alternatively, for certain of these enbodinents, R3 is
at the 8-position. For certain enbodi nents, including

w@rg70883df t he above enbodi nents wherein R3 i BCPUSRO6037317

except where R3 is -Z-R4, -Z-X-R4, methoxy, phenoxy,

or benzyloxy, R3 is R3a. For certain enbodi nents,

i ncl uding any ogeyof the above odi mentﬁ wherein R33
is present, R3ﬁll sel ect ed fro he group'?consi sting
O-Z-R4 [z X-"Rd
-Z-X-R5 . For ce talh Of Rhese e
-Z- R43 or-Z- X- or‘}l certain ke enbodi nents,"

R3a is -Z-R4 . Alt;ernatlvely, ertain of these

enbodi nents, R3a is -Z-X-R 8dor certain of any of

these enbodiments, ¢;is -O. For cqgtain of these

enbodi nents, R3a is nethoxy, phenoxy, or benzyl oxy.

For Eardeghin eafbotlingess, dmdhatingramt medﬂfﬂw abwvaembhdinentsarf method

on,.. For...cer n th ment [
(P B P e S DOk s ot TR dls btk Sf
h;%%@génSﬂao@eaﬁMb%nﬁf R, Hy‘drb)t}ﬁ KenoR9SIG-BAD),-R', and -N(Bn)z,
Al'ternatively, for certain ﬁese embodi nment’s,
whereint R tifsel@tqsofom itlmgrorp corweatma ofialdsyth b@lpﬁlétﬁh end aryl 0pt10na11y

sqbgtcl:tgf g bé’?{’llkyqﬁ}??? ge)r gfg {he 9%‘,’ S%rlﬁ E%g%gmrgr% Ty gén%%s nr}% et benzyl,
pafethygbagsn p-madtkylbensi, l@@axmﬁu@lykuawl oBryl,
arylalkylenyl aryl oxyal kyl eny| , al kyl ar Ienyl
het e éwiejned Witk the adipgAnh Pridiae Wtrogen atom of Formulas I and XI to form
I teroaryl enyl, and
O Y LMo L e TR et 4 keymyl
aryl, arylal kylMnl aryloxyalky#anyl alkylarylenyl,

heteroaryl heNer ryI IkernyN
het er oar yl oxyal kil e yINS‘ hkyl het'®f 0 )'>'I?n'§‘/1'R1 and
ted or

het er ocycl yl be* unsubsd
substituted by™®one! or Ipore sub&it ents i ndependent |y

sel ected fromthe @wodgvcongﬁétlnngf al kyl , al koxy,

hydr oxyal kyl , hal oal kyl , hal oal koxy, halogen, nitro,

hydr oxy, mercapt o, I«:S/ano aryl, arykidky,

aryl ?Ar@éh? E{B}lerr?e%ttse rﬁ)cliic%ﬁlég algfeér}%rcﬁ@ﬁey Ab%)\sg embodiments of Formula

het er oaryla eneox am no,
Xabkxlaammsmlecwdadﬁy It}&lgra@p cc(rféis&hg ysf ayﬂmgz:haﬂhoﬂoeaﬂopoy bromo,

oo BBy o PR x-S BB Kb aps AN EbTr. Wies b Reiiselr e dtes g grou
cdnSisBhEYS alPAL hAGALY1Y artRSTE dFih S8 SdbstAIPYalRL, halo, or nitro, and
Bn is selected from the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or

A X- Y3- RANS Y3- R43, and

0] |nents'%R ais

2

E is joined with the adjacent pyridine nitrogen atom of Formula XI to form the

fused tetrazolo ring in Formula XIII:
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oxo. For certain of these enbodinents, R4 is sel ected
fromthe group consisting of 2- nethyl propyl,

WQ200y 8393y - 2- net hyl propyl, 2, 2-di net hyl - 4- oxopRet/YE2006/037317
and (1- hydroxycycl obutyl)nmethyl. For certain of these
enbodi nents, R4 is 2-nethyl propyl or 2-

hyd r g?lyr(r‘gﬁ[?lg otf %{e:sg E}%_B%P}ﬁ: f) DFC e t I y nOfACléerr a?%ely, for certain of

thesﬁmﬁbdd&ﬁélﬁs H Rqueel, BBlogd) bréfe, di’fiodd‘lﬁncaﬂﬂ\tertam of these
enbodi nent s vvherel n RAis present in -X-Y-R4, R4 is,

1
elab%\lmyms Feyehiqapy éltﬁrr@ﬁvqlhef@écmaf theseresnbogimends, E is %Ydroxy
R S L S e e
cmilﬁmﬁthekefenﬂmdtrmmg Eds pO-S(0%-Rt wingeiafR' /stteotpd diona thieydroup

002113{(;‘?616& g%%?l%{}fﬁ%élkylaqu':gf r tfgﬁé}&yé@g{{% a11,yy2]lkyl halo, or nitro.
AH%@‘&W VbRl EsMthese REILBARRNYE, EXY Q{I 491‘] \Aﬁeﬂérem Bni 1s selected from

al kylheteroarylenyl, and heterocycly rein
the lgkapip, coamktgpg/q)f beazﬂm;nethoay‘pemzyh pythethyipersylsland 2 furanylmethyl

Aﬁ%l%/llgt?\%%){ l en?/ eﬁ)}ﬁese %g}t% &816616?1 )ﬁ g gg({n%ﬂo }He adjacent pyridine
nietbgat elwmaw@frythermedtafadolbeﬂr@ ocycl yl groups can be
unsubstituted or, substituted by one or

subskoricgepinsembod iy dwfudngayenead the %hw@ ﬁ@b@ﬁha{s"ats Lis
R APR Aol WS ETP, oy oo oyt o
- D R, wlmemdﬁhmel@;&rfmm ﬂreygrou;acqﬂsmm(g of alkyl, haloalkyl, and aryl
Iﬁ{g))(/ll@]? l %} %ﬁtq@{ e :(lge}lrlg %ré%gyoo% c%ﬁa?iaém%ﬁélmems including any one

oﬁh&[ﬁcﬁl@eﬁﬂmdﬂhéﬁ&kﬂ i85318Qed BBE\ the group consmtmtg of fluoro, chloro,
(di al kyl am no) al Kyl eneox For céertain of these

bremigoitidrephenoxiRand -QiSk):-Rpwhenstn Ryis seleeted fremnéble glybup consisting

f.th di
o R e DR SRuBTRS ATE! font Prflpip of these
emdbdiyl e V- &-flusesd, eylops, Bpytho, @Nnedo, and for certain of these embodiments, L

(1 -hydroxycycl obutyl ) met h 1. For certain of these .
is éhig&j, Aiiengtivety, fprscegtamfﬁ ) ,eg‘;&yfhn@ﬁnts L is phenoxy. Alternatively,

foé n%l’gagﬁ ?Tfé%lteée é@%ﬁﬁl&{t t ES;(PB Rfﬂ Fb'ggh %E?ltﬁgted from the group

coamisnng oeaikd, halmikjddam@ry]_rgptionail}oiubsﬂnmtedﬂly\aﬂ(yl halo or mtro For
I ST R T R S P
consisting of alkyl, haloalkyl, and aryl optionally substituted by alkyl or halo.

For certain embodiments, including any one of the above embodiments wherein R’
is present, R’ is selected from the group consisting of alkyl, haloalkyl, and aryl optionally
substituted by alkyl, halo, or nitro. For certain embodiments, R' is selected from the group
consisting of alkyl, haloalkyl, and aryl optionally substituted by alkyl or halo. For certain
of these embodiments, R' is alkyl, and for certain of these embodiments, R' is methyl.
Alternatively, for certain of these embodiments, R' is haloalkyl, and for certain of these
embodiments, R' is trifluoromethyl. Alternatively, for certain of these embodiments, R' is
aryl optionally substituted by alkyl or halo, and for certain of these embodiments, R' is
phenyl, p-bromophenyl, or p-tolyl. For certain of these embodiments, R' is aryl optionally

52



10

15

20

25

30

met hyl . For certain enbodi nents, including any one of

t he above enbodi nents wherein R5 is present, Ris
w@edgosmas f rom t he group consisting of: . For BET/U82006/037317

of these enbodinents, R5 is . For certain of these

enbodi nent s, V is -NHC(O-. For certain of these

soBaon REALS el Rpmirox o BT bRy B fients R is phenyl, p-

br@ﬂibﬂ@@nsrp@ttélyuzlﬁitwgh 1&&»34 aieptehyk he above
nmbodi nent s wherein R present, R5 is R 3

c er tEgr gedtip sebadiments, m&uduta Yy on6 L Yieeabere @lﬁbo‘am@ wherein R

is ﬁgggrﬂ ﬁ@%&?eg%@h@?@ rr%ém?fs?%% hal% k?ii} éﬁfcglkenyl
haddalltyhesleogrhiagithiendsl -NRRY)s. Forfertainenfitldsa emfooﬂﬂnm&s R is selected
fr %ﬁngg}%gg{r% E;(insmjgng of hﬁﬁog;@%d l&rg{lﬁ?}éfﬁ? rsé a{:{lﬁ gg{gese err?bod1ments Ris
at?l%bpgir @EESS%IO@ P&Qeﬁgﬁro? {1RRE BnBodifrRhtsCRNS Aithe 7-p051t1on

are |ndependently Cl- 4 al kyl
Ahwmmveny forcbeRaint afglaxtsh embudintentshB inptthe §eesitioom t o

fta hedf rma 5- nmenber e
opt ﬁ%}n (?Hﬁ’f) me gmc&g ing 4/ qne Oit}éel aFP)(?IV? cm @jlmeg{] Qvherein R
is E%serﬁ%kée?ﬁ WheriRGH J¥Rited, frdi tiREowplebndising aﬁliiych@t}*%d bromo, R
certain enbodi nents, including any one of the

is®pove enbodi nents where X is present, X is selected

fro nr”otr I}‘é‘n%ﬁ %H’f%o f?l’é}%'tss; aﬂé: X rr%arjﬁ'fl (}f%lo?'ﬁ?e %)%k/g gﬁﬁbcﬁﬂﬁnts wherein R,

al kynyl ene, "ary | ene
is @lﬁta’it,oikyﬁ |sy1belﬁé fiohethe igmliphﬁnﬁktmg dﬂﬁlo gah Kedydxgnalkylalitenyl,
al kynyl ene

tr@@pwqﬁag}yéﬂallgg;(yap y&ﬁg abq%e 8&&;}2? q)r Ialgnﬁoe}ftﬁeuse em%oglments R, is
sene%{e@rffb%ﬁ_( ﬁl&’ér@tﬁ&&:&fé%?ﬁ%éf; ?}’allﬁtl))lygaddrﬂr%f) URbEErh SNBeRr
embodiments, R, is at the 7- or 8- position. For certain of these embodiments, R, is at the
7-position. Alternatively, for certain of these embodiments, R, is at the 8-position.

For certain embodiments, including any one of the above embodiments wherein R3
is present, Rs is selected from the group consisting of -Z-Ry, -Z-X-Ry, -Z-X-Y-Ry,
-Z-X-Y-X-Y-Ry, and -Z-X-Rs. For certain of these embodiments, Rj is -Z-R4 or -Z-X-Ry.
For certain of these embodiments, Rj is -Z-R4. Alternatively, for certain of these
embodiments, Rj is -Z-X-R4. For certain of any of these embodiments, Z is -O-. For
certain of these embodiments, R; is methoxy, phenoxy, or benzyloxy. For certain of these
embodiments, R3 is at the 7- or 8-position. For certain of these embodiments, Rj is at the
7-position. For certain of these embodiments, R; is a benzyloxy group at the 7-position.
Alternatively, for certain of these embodiments, Rj is at the 8-position.

For certain embodiments, including any one of the above embodiments wherein R3
is present except where Rj is -Z-Ry, -Z-X-Ry4, methoxy, phenoxy, or benzyloxy, R is R3,.

For certain embodiments, including any one of the above embodiments wherein
R3a is present, R3, is selected from the group consisting of -Z-R4a, -Z-X-Rya, -Z-X-Ya-Raa,
-Z-X-Y ;-X-Y,-R4a, and -Z-X-Rs,. For certain of these embodiments, Rs, is -Z-Ru, or
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enbodi nents, X is C2-6 al kyl ene. For certain of these
enbodi nents, X is C2-4 al kyl ene. For certain

weredvoasivent s, i ncludi ng any one of the above PCT/US2006/037317

enbodi nents where Y is present, Y is selected fromthe
group consisting of -O, -S(OO0-2-, -S(O2-NR)-

-@%%?%or c?r}g% 8f @x)e%’( %‘?Od&l%)%:;a 1s -%(lﬁg})?'é)%e8agv§ly1:fgf certain of
tlese embodinfents R és IvHoRl,MEot sertaih offany S BeBe embodiments, Z is -O-.
rtain enbodl nts, incl u%@ng any one

F
Fg S%F#sﬁi“ gﬁhw%@m B SRS R (ARATEORY, PRENGR LR oS Reg certain of
tHeQ eitBbdifehts SRN QIATRNY Sor 9- F@xﬁ&f N&r 8Y¥aiR BEmREe %Iﬁﬁ%dua;ents R, is

above enbodi nents where Y present, Ya IS se
af the irrolsidiogr & Qpcﬁrbnsw’@hcm@ndfod}lﬂsnts lG(l@)iCbeﬁzyloxy group at the 7-

po%xﬂi) Aklé %\fly, I%'(S Fu% dflgleﬁ Cﬁmﬁ?@ne&g\}ha is at thgﬁcpoPélon

For ©er ¢ctiath @hbddiBsss QH&ﬁ&ihgﬁﬁ'ﬁ Sne of thé abo%@%odﬁﬁents wherein Ry
As used here| n he terns "

: ky!
isr PﬁP&@éL% 'is selegfadyfrm thegrgun pensisting pﬁhyctwm, alkyk alkenyl alkynyl,

h
allg'i‘ gat%iﬁl'kgfegﬂg ﬁ?&&ﬁﬁ(&feﬁ#’% Efkgfa%&gfl aﬂ%gerg{rgp %E%Foa 3 fMlenyl,
haymaqmmmynenyuall@ﬁmmmremyls m&mabéyoﬁ}d vrt%(elgﬁg Py
th . a

20
QISR RARS R R T  h A B
h&éx‘é‘d alféﬂeﬁﬁ' Hé'té}gargrfo‘%%ﬁéyfeﬁylzQlk%l@l@&%fﬁ&&ﬁ&dl H'éte%gé%lyl groups

i ments, these groups have tota
C@hb@mubﬂfmﬁgi omqmlbstdu&ddaardme T BtooeTRIbstifpents 1rﬁiepatdenny selected

SR e B B0 DU R SE T o

nitiQ, hydrax; MBIPIR Qi alsX SRPELRY, MrANIk l'eﬁecgﬂyoh'&&ohf}@lﬁé%?oaryloxy,
Py

e it e e bt Al ooty ity |
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,
oxo. For certain of these embodiments, Ry is alkyl optionally substituted by hydroxy or
oxo. For certain of these embodiments, Ry is selected from the group consisting of 2-
methylpropyl, 2-hydroxy-2-methylpropyl, 2,2-dimethyl-4-oxopentyl, and (1- .
hydroxycyclobutyl)methyl. For certain of these embodiments, R4 is 2-methylpropyl or 2-
hydroxy-2-methylpropyl. For certain of these embodiments, R is 2-methylpropyl.

For certain embodiments, including any one of the above embodiments wherein R4
is present in -X-Y-Ry, Ry is Ci4alkyl. For certain of these embodiments, R, is methyl.

For certain embodiments, including any one of the above embodiments wherein
Rua is present, Ry, is selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl
wherein the alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents

independently selected from the group consisting of alkyl, alkoxy, hydroxyalkyl,
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cycl ohexyl, cycl ohexyl nethyl, adamantyl, and

substituted and unsubstituted bornyl, norbornyl, and
woorbosienyl . Unl ess ot herwi se specified, "al kpC€EO82006/037317

"alkenylene", and "alkynylene" refer to a dival ent

formof the "al kyl" alkenyl , and "al kynyl " groups

trﬁﬁbt&ﬁ&hﬁbﬁmorom&h&@r Ao, h rB):(#r %‘%fka;ﬂto cgﬁﬁ%e %1 &Vloxy,

and "al kynylenyl ™ aré’used
ary @ﬂlwmbénéleterwﬂ hettogryjdon héteroagdqjkylbneoe{yyhetemEyCIyl amino,

AR YRR et TR o BNy ahtnse iR gl dhsse <
exﬁbdcamh@@ Rl ealk@roptionlyoabitthied ib§ hly&%kys FYLcRhirdSAHRS

that are substituted by one or nbré ogen at oms,
5 embrAiggntagRap & felagtsdifram the ggpeupmsistihg of Z@e&lyémopylué-haﬂroxy-z-

B 8B SHE  OFLI5 S hp. SRARLERs .,

2-hretHyimopyledr Ryhydrenye? hﬁﬁl}il prisByl. Hoe cérefimbf desd emlﬂﬁinﬁérﬁg Ry, is 2-
herein |ncludes carbocycllc aromatic rings or ring
meEIERYl Exanpl es of aryl groups include phenyl,
nap il e .
Pt el hond SIS I IHER g BB yheri
10 Ry, eprasentrin -X-%- RQIRMIS Chealkdr ol bertain ofthyde 'enibodimhieles Ry, is
Inqﬁqpatlc rings or ring systens that contain at |east
one ring heteroatom(e.g., @& S, N). In sone
enbatlr¥eniis ,enibbﬁlrﬁe‘ﬁfsmncﬂﬁl‘h%’ é}grr Ot of kRcivade %b&dlﬂﬁn@ 'wherein Rs
ri ng Ksten1that cont ai ns carbon atons, 1-
is Pl’eﬁ@@ sllszﬁeh@t@éfr@mfbnﬁrouam@nmtn& ofand N as the
het er oat orrs Exerrpl ary yoar yl gr oups cl ude
f _y yr| dyl gﬁ? ’hhl i nyl, &ldﬁao\l\l nyl
i 50i ;ﬁ Vt TNazol ylA yPrHI:I t et pazol yl ,
zoI yI azol yI xaElgll.y'i t hi az (y}h —
benzof ur’anyl benZot hi ophenyl , xtarbazol yI
be oxazolyl n\dlnyl ben2|n1dazolyl
Ui nQwat Rn benzot hi azol yl , napht hyri di nyI ,
sox ol yI &;ﬁgl azol yl, puri nyI gui nazol i nyl ,
1-

15 %T?az%'w s B BB BboghheZAT

,and

t er m-(Ohig), rocyclyl " includes non- aromatl c rings or
J\},ngsyste that contain at
N (CHy),

. For certain of these embodiments, V' is -NH-C(O)-. For certain of
these embodiments, A is -O-, For certain of these embodiments, a and b are each 2.
For certain embodiments, including any one of the above embodiments wherein Rs
is present, Rs is Rs,.
20 For certain embodiments, including any one of the above embodiments wherein

Rsa 1s present, Rs, is selected from the group consisting of:

(CHy), (CHp),
—N—C(R,) —N—S(0), _V._N/ : \A {\ N-C(Ry)— r\{/ \
(r/ (g’ \(CH,), -/ R (CHp), —

7
7 s R 2/b ,and 10
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| east one ring heteroatom(e.g., O S, N) and includes

all of the fully saturated and partially unsaturated
waleriwaisyves of the above nentioned het eroaryl PQr/o8®e6/037317

In some enbodi nents, the term "heterocyclyl" includes

a ring or ring systemthat contains 2-12 carbon atons,

1-3 rings, 1-4 heteroatons, and QC §3 and N as the

het er oat ons. Exenpl ary het er ocyef T' @?\oups i ncl ude

pyrrolidinyl, tet rahydr of uradyTN nor phdl i nyI

thio lin i oxot hi onue
Ffﬁ cr%tF nucf%g gse eﬁbﬁg % Sthi azol i g?ﬁl;l{ )ﬁof certain of these
etBddHMeRls] W iBYNH-CEDL, hFé&Z&hhﬁl ofhese %ﬁﬂ;balli%ﬁtso PYi& a0y, | For certain

qU|nucI|d|nyI honDplperldlnyI (azepanyl), i, 4-
OBJaasﬁeﬁ@dmmeni@md@eamza v (di azepanyl ),

1, 3-

di hygé oglég"J 8%%13(1%& i %—ﬁ Xlllc} Ri Za? inﬂyﬁéﬁ S F%tc}’qul'ﬁh%l}{}llnqr & 1 and Rz

5 tolgkthy withl ieyrdrogen eﬂ@zhltdjl Wh&‘H)thw are attached form a 5- or 6-membered ring
oct ahydr oqui nol j i](l di h qulil /']-1mdazoly
cl

0@10512515 PW&IPB’[%*OZ aﬁw@r Ory @elrtmn@mbvﬂ@nqn& Ru1 and Ry

I%QEH%Q&%F' yl" includes bicylic and tricyclic
eterocy ic ring systens. Such ring systens include

fus eﬁomdamrerﬂdxddﬂgads rihaigrﬁngm@f e;rp:fi gfche abys enfbodiknts where X is

n can, i I i n add|t1 sat ur.ated or
ploshis 1k S e’ dtp e ConsisRille bRy RS HiGhgE atiynytene,
10 a@&@@ﬂle@emﬁrykﬁ@ Ze%ﬂ%efe!r&@clyﬁmb Rhefdif dllfyqéﬂéd ﬂk&xgﬂer{e’ S
lngI ned by one spiro atom and three rings joi ne

piencgrovis capbe wptipealyrisieyreptyd or eaminafaddyarylicns, @g@rparylene or
h%%rg%cl%lge %gf ‘{hqlé’g%lﬂ}?ﬁ‘tt&ﬁﬁ é/ o%f f%g?c%ry% eér.%ﬁ¥ Ilyor c¢rta1n of these

roge er s
ethbelimeni) ¥ lie0gs alkvegk.' Ft&tcem)ﬁysﬁﬂmhembodlmfeﬁt[s Xfi)s 624alkylene
d| vaI ent form of the "aryl", "heteroaryl"

" het EYIGEHRIMAMDAGiBRINS llavéwlﬁ% BRPRARL, therﬁ@V@ @mb@dlments where Y is
15 pre&dny Y felmgg*ﬁ&ﬁEl%a%rMﬁﬁmﬁﬁlstln%?Gﬂ LO-NeyOHoLY. g L80R:)-, -CRe)-,

are use oary fene

-0-0¢RgF, eoy@@)i-@ﬂeN(Rsr)éé-p e@{G(Re)FN(Rsarr eC(éhb}N(ORu)t-,e@.-NEbsr)-Q-,
exanpl e, an al kyl aryl enyl group conpri an aryl ene
noi ety to which an al kyl group is attAchefq.dhe term
"fused 5 to 7 nenmbered saturated ring"' ingludes rings

- OWRHRAL &AM Ry)-, -CH(-N(-O-Rg}-QRy)-, 10 ,

—N-C(Rg)-N-W—  —N— R77—Q-— _V'_m-
\\ R, \\ N Rio
€ Je qr

, , and
20 -N(Rg)-Q-.

For certain embodiments, including any one of the above embodiments where Y is

. For certain of these embodiments, Y is -S(O),- or

present, Y is Y.
For certain embodiments, including any one of the above embodiments where Y, is

present, Y, is selected from the group consisting of -O-, -S(O)o2-, -S(0)2-N(Rs)-,
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saturated except for the bond where the ring is fused.

When a group (or substituent or variable) is present
wOoe0e/08493h once in any Fornul a descri bed her ei PCT/E820006/037317

group (or substituent or variable) is independently

sel ected, whether explicitly stated or not. For

exanpl e, when nore than one R gr is present, then

each R group is independently | ecNe@— | n (R@rN-W—

exanple, in the fornmula 0(-C(O) - fach R2 g oupé)g
.}Eﬁvquq)aQe,nQeg(Rg.]\gRg)e’cmgg-ﬁmd)qventhw.m i s i nclusiRa

e conpounds described herein in any of their

pharmaceutically ac able forne—kncluding is r
t&g.R, “élﬂ’ereqyemenant' r §)-C(Balths,

sol vat eg, pol ynor phs, _prodrugs, d/the |ike-R
3 i} *

parti™eul ar, if a conpound jsmdoptically active, the, Forcertain

i nvention, specifically includes each of the conpound's
olRgTetemIodacis Yad t5(Q- PRNMs Qi xt ures of the

enantioners. It should be understood that the term

- COMROHAN bl 61 HERIme M. Allen . BHGH FULTonc JAL PR e

expli ted or not’ (al I mes,
inalueivexPbothistrhighsdlaieshd bridichpa chdin groupk addef Getipgrouds, e.g.,

r ecific details of the reactions described .

e T @%qaélee@g@efanlﬁw qthquﬁpéseﬁecgﬁh% E"UpF FeRfpingTom 1 to
| .

2S8R0y SR, RO 5ol 0980 BB o, o
gnoppecahértizing domd2sc2( grbanatoms:t hesdnredimbadiirabnts,gheseigooups have a

eps, . s t he MPLES section below. _The startin
tof PP 1 £ S BPTANE A ) SRPEHATTLIES P g COMABALTE 07 to 4
ca?bi £16®s.S Q?&li@g{rorﬁ&ﬁfab%@ Ry AR ot polMcl MRS referably have from 3

W sconsin, USA) or are readily prepared using nethods
toydd) i aims. hibsenm iyl dyelic gieuphiackide cydorropylpr epar ed

n

. , o F R
b e L R G U
cydildheyyl, Nesoh¥éeylkneti(yl,HAdmbRASY aad sibstifltahardd unsabstitktsk yornyl,
no%gr%yﬁ/ba}lc? florbornenyl.

Unless otherwise specified, "alkylene", "alkenylene", and "alkynylene" refer to a

of
2
S

divalent form of the "alkyl", "alkenyl", and "alkynyl" groups defined above. The terms,
"alkylenyl", "alkenylenyl", and "alkynylenyl" are used when "alkylene", "alkenylene", and
"alkynylene", respectively, are substituted. For example, an arylalkylenyl group
comprises an alkylene moiety to which an aryl group is attached.

The term "haloalkyl" is inclusive of groups that are substituted by one or more
halogen atoms, including perfluorinated groups. This is also true of other groups that
include the prefix "halo-." Examples of suitable haloalkyl groups are chloromethyl,
trifluoromethyl, and the like.

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems.
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl.

Unless otherwise indicated, the term "heteroatom" refers to the atoms O, S, or N.

The term "heteroaryl" includes aromatic rings or ring systems that contain at least

one ring heteroatom (e.g., O, S, N). In some embodiments, the term "heteroaryl" includes
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Cohn, Charles W Rees, Conprehensive O ganic

Functional Group Transformations, v. 1- 6, Perganon
wee@3m3598xf ord, Engl and, (1995); Barry M Tr oSPCHIS200&0B37317

FI emi ng, Conprehensive Organic Synthesis, v. 1-8,

Per ganon Press, Oxford, England, (1991); or Beilsteins

Handbuch der organisc Cheme, 4 .Aufl . Ed.
37 Py B BPRRPTAT GBh fyns, p g, 5 hetorostoms, and
S, SBMN &MBBhstefoatcngs. F%@iipdd Getéicaril Reodpsiihcidei forydthiengl, pyridyl,
dat abase) ). Al t hough specific starting material s and

quieeliahiscins ik ekl ondol, Fisgebl. gyelhdrEzoRidmidazolyl,

' S .0 t [ '
PR ROpRE oI PafzoRbANL, 0 (RiBhRL SRSl £ B8Rk oLy,
pytrinidingV,ibdazimideaolydtgpimkaliter]j eatotheszolyt dapithyredicyli soxazolyl,
.conditions. |In .addition, many_of .{he . thodds de %F.i bhe
isgR1aRN b ANTIRY- fiipeAe Pylepwa{éaom PFigHh B ezl
te%zg&ﬁ?&wdﬁzg@nﬁaa&@ﬁwaﬁ@mn.met hods wel I known to

se ski inthe art. In carrying out nethods of )
t he Thevtermi"beterotyakdly inchides now-sropmticengs suriyg systomsghaiotontain at

a. particular functio it il,e,reactd .
1ofip % i Sigplsib e 0ot ek Pheinds S r s dffopaged and partially
ursbitifated @drBetil@nbwhd dbovaméntemaindidiGarNgrbliss. Matkome efbodiments,

the particular functional group and the conditions o

f
the krsny ‘digterqcyplyd't inpludes, s irgheraingiysismpthat wataingg- &# earpan atoms, 1-3
.| nc v A Tl - hyt %BQM¥
rlé%b %%%%Begﬁagé (l%’xafllg gf gé %@c{ lgaagﬁﬁdeylgqter{)atoﬁg. PXUGA érocyclyl
grbh}bmihel{ilplé prmdsimnmammwgoﬁﬂ%m@b )norﬁm'éinap :tlﬁldmyr;hholiyyl, 1,1;]
protecting groups .incjude acetyl. and. silyl. gr S, suc
dl%otflwew@?qlm% merlexnangowr%ﬁrr it @%l?ylp%ﬁnd%m@@ﬁwa|
- i 0 i : -
QRO RO B R QU LR plieflingl B Bepib, 1.4
ox@eermny’; hSywpipesiziny! Gliatepanivl)i ba;didatmazaidigyl Syatidinkew
JYork, USA .1 . _.Convent i.onal t S d .techni.
Gy ispar A IR AT e e TR A0 gL B
ocAHyRRIAER 1B vi, [iltyae - ReaetidanlyBchendi ybo 02 [nducdyl, and the
_techniques may include, for exanple, all types of
likehr onat ogr aphy (hi gh performance |iquid chromatography

(HPLE), te%l"ﬂ%ogglﬁ%gﬁ{egpﬁzwiy shd'@ic leer@%ﬂﬁgﬁgt@stems.

such™as silica g ayer chromat ograp
Suchaingsdyatetnis Z@dlndenfnsearad tir bfid gehtingsl anfispieo rings. Fused rings can
,IiguLd-I& ui d) extracgtion, . ..
include, in addition t0 a saturated or partially saturated ring, an aromatic ring, for example,
a benzene ring. Spiro rings include two rings joined by one spiro atom and three rings
joined by two spiro atoms.

When "heterocyclyl" contains a nitrogen atom, the point of attachment of the
heterocyclyl group may be the nitrogen atom.

The terms "arylene", "heteroarylene", and "heterocyclylene" refer to a divalent
form of the "aryl", "heteroaryl", and "heterocyclyl" groups defined above. The terms,
"arylenyl", "heteroarylenyl", and "heterocyclylenyl" are used when "arylene",
"heteroarylene", and "heterocyclylene", respectively, are substituted. For example, an

alkylarylenyl group comprises an arylene moiety to which an alkyl group is attached.
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techni ques. Methods of the invention are shown in

Reaction Schene |, wherein RA, RB, RI R2, E, and L
wae@7assodefi ned above. In step (1) or (la) of REHUB1006037317

Schenme |, a 3-nitropyridine, 3- nitroquinoline or

3- n|tronaphthyr|d|ne of Formula V or I's reduced to

a 3-Ta.ng p?{]lec% ggne 1 A ?ftb}f&g“lﬂg 1n? ufies rings which are fully

3- am honapht hyri
sajuestp&ekwpeﬁy théTbendrwelette theaingdafusbé, carried out by a
nunb of conventi onal nethogé For exanple, the

r eac YNGR 2 @EPRJEr suhshiugnt B RIERIeHS @F%@@ﬁa@rﬁéla@rwcw gpy Formula
dé@@ﬁl?er ?&E%@%g%dg@({&eﬁ% tﬁéht%?’%/ﬁll%tﬁe% iSHR éﬂeMﬁ%&w@ whether

on carbon or ni ckel . The hydr dgenat on C
explinitlyrsiated dyynotaFor edmpls, wien nooerthaeope Ragioup id presenBdhen each

arat.us i t abl I h.
RAGBH Retperasti o b5 esrot R g i o forale QO Qe each
Rggbﬁpﬁgnquna&ﬂ@geﬁh&hel borlde prepared in situ from
sodi um borohydri'de and nickel (11) chloride. The nicke

borlde reductlon IS convenlently carried out by adding

% tlln%ht on 1? \(;léen({o rﬁ%{l{ﬁg &sé/rﬂ?{%l ﬂe&elh th gny of their

SUI tabl'e SO ven

pla&ﬂa@ahedl@rmmmlﬁé mnisameludm isonndrx (¢)g ediaftesmemssand
sodi um borohydri de and catal ytic or stoichionetric

engnipaess), syltss mlaaqea @olqu%lt%mrugsw the Hke.i Bwaé%ﬂ%elf a
dhg;ghh&ﬁjs ﬂﬂfcaﬂ SRRMKE 'ﬁﬁ@ﬁ WeBificAlly SlcNRk! ¥§Jhyofttﬁbe(i$mspound'

Cti can e carrie using a one- or t
emmodomens di tieilen |raoerrnenlmctm60 nf th@haaﬂmdmansn Hishdildhée tmaderstood that

oo it P BRe b e Sy ok Torens, Sether Sl gied or not
(al]tHM%%atheg sall@tak@beMcARL@ldd). 34, pp. 7445-7446

by add| ng sodiumdithionite to a conpound of
Forrrul aV or in a m xture of dichloronethane and

P%@%&Umnbf%ﬁp perature in the presence of
p

assi om-car nﬁb e and et hyl vi ol ogen di brom de,
et hyMovd geoidie ethils oflihd@cactibns described herein are discussed in the context
r-di-r-octyl-4,4"-bipyridiniumdi brom de. Many
Q@%ﬁﬁ% N@%g%#wﬁﬁﬁnula V and Il are known; others can be
prepared by known nethods. For quinolines and
[1,5] naphthyridines of Formula V and Il in which E
Some embodiments of the invention are described below in Reaction Schemes I

through IX. For more detailed description of the individual reaction steps, see the
EXAMPLES section below. The starting materials are generally available from
commercial sources such as Aldrich Chemicals (Milwaukee, Wisconsin, USA) or are
readily prepared using methods well known to those skilled in the art (e.g., prepared by
methods generally described in Louis F. Fieser and Mary Fieser, Reagents for Organic
Synthesis, v. 1-19, Wiley, New York, (1967-1999 ed.); Alan R. Katritsky, Otto Meth-
Cohn, Charles W. Rees, Comprehensive Organic Functional Group Transformations, v. 1-
6, Pergamon Press, Oxford, England, (1995); Barry M. Trost and Ian Fleming,
Comprehensive Organic Synthesis, v. 1-8, Pergamon Press, Oxford, England, (1991); or
Beilsteins Handbuch der organischen Chemie, 4, Aufl. Ed. Springer-Verlag, Berlin,

Germany, including supplements (also available via the Beilstein online database)).
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I's hydrogen and L is chloro, see U S. Patent Nos.
4,689,338 (Gerster) and 6, 194,425 (Gerster et al.) and
wo b@7/0859eF ences cited therein. Quinolines, PCT/US2006/037317
tetraliydroquinolines, and pyridines of Fornula Il in
which E and L are each chloro or -0-S(O -R, can be

i . . _ . ch Eds .
Ry e GRHAS RO B fhils BhgHaRnts i dRBIeR s edention
s¢hamgs endedis@issed, belg8aBha3Taring koleribld @sd edagerts known to those skilled
5, 446, 153 i ndstroom et

23R Bt LA TR e b B2 SRS sions
Iif &ldgtic) 6Rfy 6f HRIndthedsRiceritc@ el daflbeT8Ih@Rhborated in light of this
napht hyridines of Fornula V or Il in which Eis part

digelogure esing genventipned netizpds wedl kohivorte these slglig] ip)the afk |,
see . . Pat ent . 194, 425. (Cerster. et .al.) and
527 alt Byl et S¥ior e Ve ] s 8 ihesBly o protect
a pheicelanfunCiosiatitinebilOfeatidigdthé fhctionaVitbepy da ANdPhediate. The
I'S fphenoxy can be_prepared from conpounds of Formula
nged forsugh pegteqtion il orary depsnding er thensityrg of the neicubardunctional

. sy o { ‘ _
o580 b 05 Rl 08 A b SOOI e
adetydntritloomacatyls reof-biEoxynattany] (Bog),\hhng;déb?c@aﬁogﬂ;s §(5cf3)9-37

-R di h th cribed in 5, 395
SO 5 e TS 85 MR g iRy nd
siB2 VRIS sEArHR s Wfty IFpmetnh Bl grbﬁb.%r%eﬁe%? gﬁ%ﬂw&?&

are known conpounds,” i ncl udi ng unsubstitute
protsiseg grovptlanshtheidiuee sge GuWVn Giréeme snd BnG. MapWuthyRrothctiesGroups

. i r i ati op., S f l e, U
e SRR S B S e R sorselle G Pa 190,
r ef eCemeatonl hthdds @he tedhnifliDbf sEHiRi o Pufisattfn can be used to

. Formula I'll are known. For exanple, _ )
isalatgrromponndsbgvg duthedRgagdon Schemes below. Such techniques may include,

o o RRhEP o Tr R hENE Ay (G O nraR I dfomprogyenty

(HRLC)nedlwah chivenatograplyausifgemmen atiSotheatsyncly 3 sili gel, and thin

2413- 2416 951).1In e 2 3a) . of Reactjon .
R B S b S e TERAAS B vtion
te \dgonapht hyridine of Formula VI or Il is reacted

with a carboxylic acid or an equivalent thereof to

pr ovMgthodnhobithe deveniidys atietsho el ircRerstiom 8 clofme  mingtean Rh) R, R, Ry,

E,OarndILVare as defined above. In step (1) or (1a) of Reaction Scheme I, a 3-nitropyridine,

3-nitroquinoline, or 3-nitronaphthyridine of Formula V or II is reduced to a 3-
aminopyridine, 3-aminoquinoline, or 3-aminonaphthyridine of Formula VI or III,
respectively. The reduction can be carried out by a number of conventional methods. For
example, the reaction can be carried out by hydrogenation using a heterogeneous
hydrogenation catalyst such as platinum on carbon or Raney nickel. The hydrogenation
can be conveniently carried out at room temperature in a Parr apparatus in a suitable
solvent such as N, N-dimethylformamide (DMF). The reduction can also be carried out
using nickel boride, prepared in situ from sodium borohydride and nickel(IT) chloride.
The nickel boride reduction is conveniently carried out by adding a solution of a

compound of Formula V or II in a suitable solvent or solvent mixture such as
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respectively. Suitable equivalents to carboxylic acids
i ncl ude acid anhydri des and acid halides. The

w@edogosioeh of the carboxylic acid equival ent iBCT/US2006/037317

determi ned by the desired substituent at R2. For
exanpl e, the use of butyryl chloride provides a

diCABRRANEIRR eI Rdre N toR2mixdud dPleRiiks satfi@i Pordhhéridsadifatalytic or
et hoxyacetyl chloride provides a conpound in which R2

stpighigmegnichaiglal@D iehlorige supetimnel. rTéva@@ac@ﬁn gahbgearried out at room

c 0 nv n e ?ylt e’éﬁ@?ﬁ' t]ﬂ%%&%@é@: Q%ngn%go%ﬁg 8t #Vgo-phase

soﬁﬂi’rﬁnditlﬁhoi&ﬂte fdudtion, iThedodiuid dlbh@n&crbdm:nbn sarche etmvemently carried
di chl or onet hane, acetonitrile,_or &f Ioroe
O S SaRcHions HesepPRLBNBEkoR. K@ (L B THEE Sk as
I
TJ(H\I;%W f;eﬁ % e%@mf«" l7hge (1%93)4?% Qdmg £ @ﬁhﬁﬂi@ﬂﬁé £ \&mpound

tion can a reduced
oft enpataat wr &, in faomx&xanbdhehlofbn@iﬂ;amtand oabar tatempblleait ’uam@ﬁrature in
or at an el evated era ur e 40 OC

R G TR Srp TRy iyl WD lieen APLiRidRs ger

diteidaba YL dloﬁ-oétw 4@61511391%15%;&1@%@%& a for rryl atl ng
agenf such exanpl e, dlethoxynethyl acetate or

acet Meny epmpeunds hi}Efpdeéa Vanddl arsipevndethers crmberpreaangd by

Kk
SRR, B SsFATR uphlFiae Phin S tg i
isthydidgen BydlL axshleropse U.TS. RaeariNos Aghs0f33B¢Gensten) addl 6,194,425

converted to a | eaving.group. using convent ..
(Grasteiaiel-bandibe Fdersness CprdbheerdnaQ BWBB%WTAWCE%%‘PIHW& and

p}%:r\qmégq)rf FOXATRTEm RO £l Tfhr@g?&%ld}x dr 9% &@52%Pcéllooe%repared

oro group can be conveni ent carried
framrdbinpongdseofd@npolia Ndinofhieb Ens lh&dr‘dky, see tthr example, U. S. Patent Nos.

+ BERRPLCLARS pia LR R SThige S e e R il

5,846 153‘/(thdfg¢ltohyétfa@5 @ﬁ%dﬁﬁ @@N@md&k&ﬁ le@:ilg Bd BaYeferences cited
‘acetonitril m%§ yrrolidinone (NWP), and

therein. dFQrmu@wdmcmelap rldl@a%@ﬁ etV 96 lga rriiiehiE dupartef a
b BETRSE Pt fn D SPaFROLRL ! BT o i
alofand 3, 7€ %08 (@21@‘[(:9@; alPlahé thersfemgaicesciedd thérkiar idvaipongds of Formula
II ?r? svrl]ltlcsh 113 Qgc{/grdf 18 gh%rrloxy can be prepared from compounds of Formula II in
which E and/or L is chloro using the methods described in 6,743,920 (Lindstrom et al.).
Compounds of Formula IT in which E is -N(Bn), can be preparéd from compounds of
Formula II in which E is -O-S(0),-R' according to the methods described in 5,395,937
(Nikolaides et al.) and 5,352,784 (Nikolaides et al.).

Several compounds of Formula VI in which E is hydrogen are known compounds,
including unsubstituted and substituted pyridines, quinolines, and naphthyridines of each
isomeric variation. See, for example, U.S. Patent No. 6,110,929 (Gerster et al.) and the
references cited therein. Also, some compounds of Formula III are known. For example,
3-amino-4-chloroquinoline, 3-amino-4,5-dichloroquinoline, and 3-amino-4,7-
dichloroquinoline have been prepared by Surrey et al., Journal of the American Chemical

Society, 73, pp. 2413-2416 (1951).
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exanpl e, thionyl chloride, phosgene, oxalyl chloride,

and phosphorus pentachl oride. O her hal ogenati ng
wag@nnssdshcl ude phosphorus(l11) oxybrom de, phPEPLSINE037317

pent abr om de, di phenyl phosphinic chloride, and

tri phenyl phosphine in the presence of brom ne. The

hydr ' f I car . he

ey o2 4P o REBIROSHART, § tafithélyHdin St ¢firfine, or
3-mmh1ﬂ1th3&ic§nﬂ Mi?gtfnutaaVI «)ieIIId_s reagtetlonilca earbyxdlicdeid or an
quﬁ{a a? g)g%‘e% | f%g%}té%gﬁfa%ﬁs r-]gu%s‘tlitrﬁ%eldl'lc%r(:"nprcg‘:"u}lcs1 g c?rlrjrlu e? {}illl orlV,

re@JRRYEH1Y AGuitdbld dipV-Aam foanoul i Omids nBlaE hel& anhydrides and acid
tritl uoronet hanesul foni ¢ anhydri de, Nphenyl bi s(

hafides. | Thersolestion afibs giboxylie agish equirentent iredatdringmeg by the desired

suﬁgi’cg%nié I%g%én %ﬁe%@%f)l% olrhisg ﬂﬁ%ﬂ%&i icﬁgtide provides a compound in which
R{B a%@g@ @ﬁﬁ@?ﬂ@wé bP&hexyatdtyIihldtede Rovidéd smgsmt iloWsich R, is
chloride, j?-toluenesul fonic anhydride, .
anethxymston grawpu | The Agaction pay beonypriently carried out by combining an
A Njrdar u I ' T [ i .
o PSSP PIESIERLI Oy SO0 eaf A b R
sufttldls esleentahiclnaddisidordrietliame adektpnittie, bas,2-dichlerotthatd @tipnally in
am ne sugh as triet hyLI}Pgm ne. )ahe, reactj.on c%n be
the BresFncg obAteTHAyAMEpT Fuohias i Vjamines pafing or 4=
. . g A . y r
T e
exaple, BECcatrodraderoperature, pyatiadi eheyatediieoberetare, lsechaseld *Gsto 90 °C.

bot h the, base .and.the, sol vent for r eact.i-on....The
o SRRPP ISy BB Reds POt CHPP IR SHELRAT A S b reacted
with 8 YahSthtingHRerntaubl 8, fSgkhmpR, dibthok gkt ARMEesBdcHtiEformic
of the solvent. Preferably the reaction tenperature is

anhdide. ryoom eoppeangy of Rorpylanbllgreeawn; e farxgmplerHeks datent
Ngr_%t ﬂ%@ﬂg}%&rtérbeggpf or step (3) of Reaction Schene |
e

can ‘afso use 0 convert a 3-am nopyridi ne,
3- arinaguBnof Rewetion Sclimealyihediyd pixylpyroupdinrseconipotiod nfiF@rmula

Vi PR o b ShE 80 (2%
A ST VR, St St g Sl
graup édn-hendonaigienttyngaotigtdous by Bombrining 4 comffhumdrod Fotula hyith
ph[%ﬁ]%ﬁ:o%sr(h dongg}tﬂorqgg t T}?et ch?&in%ltigﬁ/ ?eta% 1ort1 &S c%%rlilerde out lfllgip[ oftha
suitable solvent such as N,N-dimethylformamide (DMF), dichloromethane, acetonitrile, 1-
methyl-2-pyrrolidinone (NMP), and 1,2-dichloroethane. The reaction can be carried out at
room temperature or at an elevated temperature up to the reflux temperature, for example,
at a temperature of 25 °C to 120 °C. Other examples of chlorinating agents include, for
example, thionyl chloride, phosgene, oxalyl chloride, and phosphorus pentachloride.

Other halogenating agents include phosphorus(III) oxybromide, phosphorus pentabromide,
diphenylphosphinic chloride, and triphenylphosphine in the presence of bromine. The
hydroxy group in a compound of Formula VII can also be converted to a sulfonate ester by
reaction with, for example, a sulfonyl halide or sulfonic anhydride. Suitable sulfonating

agents include methanesulfonyl chloride, methanesulfonic anhydride,
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tenperature required to nelt the m xture. The reaction

may al so be carried out in a suitable solvent at an
We@b@vaswas t enperat ure. Suitabl e sol vents incl UPET/US2006/037317

al cohol s such as nethanol, ethanol, trifluoroethanol,

i sopropanol, and r -butanol; water; acetonitrile; NVP;

tlﬁ‘ﬂ%r&rﬁetﬂgﬁe@%lfcﬁfgf ERbfigd tﬁﬂﬁ&@fﬂkﬁlah&ﬁ {9848 anhydride, N-

trifluoroet I sopr opano and tertbutano
pwlm(aﬁlmromﬂhanesalﬁvmmmw d:rcpmsulfoaayl chlonide, benvenesubfanic

20 ferab
e OB b o Shi iR, e st s s anfiyde: -
tdMide Qi1 RRl Yohl bR, pasiibh<R0IfbAREHyAUE,2-hitrobdinBsulfolyl&Poride and

0OC. Optionally, a base nmay be used in the reaction.

4gifrobeprencsdfay] ¢hiendedelherreestion veith avellfoapfingagent ip typically carried
L T AN AT

The ekadtiorran tﬁ@ﬁﬁleﬂmutl ﬁSa afitablersalileat slﬁbh\lbb?dmh%%maﬁﬁﬁeail -
‘Cﬁﬂ)dltl ons, an unc i zed 3- am.do-4-ani

EQsRae ccg oLt ey tnagbdrafw (i, Piite P%BME e Theppaction may
alsh %Q BBl Xﬁtlﬁh g)gﬂdf B, ¥hreH RSCHVERY 2 ?B% thy gb%%ﬂ e &j,oﬁzeﬁ% for the
sol vent suc 51 uene, optionally in t e presence o
reactiat alhestaction meeysbey:lyirmeﬂ ot atmpdmoiempenaiuie onan elevated temperature
(BB Prel i PTG 00 8 0L o TG ALY i TGn A gure i abou
rdoff tepetD &f Ad Hfgﬁelqhaﬁ bg-c. OTH&B tmetmraee@%e@ mr@épy(?,) of
am nes of formula RINH2, or salts thereof, suitab

Reantion fHickernehesn adsp ber esed tmeanvertald- gmlaoayruchm,&armemsohne or 3-

oG PO RNIB 5 o 0. AR oo

Raductl))nsﬁhéiﬁ@l 747 (Crooks et al.), 6,683,088 (Crooks et

I d 6, 656,938 (Crooks et al U  S. Patent

aAp|o| %SZ?H @ho gﬁeaqtleatsl(ceegq({bsanema @)f@r §ar§aec&dn with an amine
,

P S o N O B

Fomnulatl eTlm:I@ammmnga}t lme tameed oltlnesi atgn rlevited tenfmrate@rsach as the
SRR AT o LS SO TR 8 Rt
sUaBRAORENDH af QIERhIRH RénFerSMFd. I SnitkBTb QB ents include alcohols such as
methanol, ethanol, trifluoroethanol, isopropanol, and ferz-butanol; water; acetonitrile;
NMP; and toluene. Preferred solvents include trifluoroethanol, isopropanol, and zert-
butanol. Preferably, the reaction temperature is not lower than 80 °C and not higher than
200 °C. More preferably, the reaction temperature is not higher than 180 °C. More
preferably, the reaction temperature is 110 °C to 165 °C. Optionally, a base may be used
in the reaction. Suitable bases include triethylamine. Optionally, a catalyst such as
pyridine hydrochloride, pyridinium p-toluenesulfonate, or p-toluenesulfonic acid can be
added. For some amines of formula R NH, under certain conditions, an uncyclized 3-
amido-4-amino intermediate may be isolated. The intermediate can then be cyclized in a
subsequent step by heating in a solvent such as toluene, optionally in the presence of a

catalyst such as pyridine hydrochloride or pyridinium p-toluenesulfonate. The cyclization

63



10

15

20

such as cycl opentanone or cycl obutanone with excess
nitronmethane in a suitable solvent such as ethanol or
woreaohasseBs i n t he presence of a catal ytic anobuneCoDUShases37317
such as sodi um et hoxi de or sodi um hydr oxi de and
reduci ng the resul tant nitronethyl-substituted
) P SR B3 SRR e pla S R BSOS tompgrature ofthe
solygme.cal |y carried out in the presence of a catalyst

h Il adi d [ d b | | adi .
car b RRetRs R Acept formued Bl rasb hoishl U fu i
re%t Rt corBRERIRSVARAR,; 'o%ré’\éénrberﬂréﬁaﬁ’éﬂaﬁ}hmgthbbﬁ See, for

uction can bé carried out at room t enper at ure.
emmj)ée vz nethgdsoiin (& cPatent Ritsohd§1,8 bh(Cuderoin etiahy®, 6&05%7 (Crooks

o GRTERE, R RS R SR RSP IR S Mg

PN @1 96, 200470169593QWAgs ef al FomdUuhRroAtidhdl PabHCAtiRhING. Y
of nethods, depending on the identity of E Exanples

W(S?”@ﬁ@%ﬂ'?&@@él@ﬁéﬂ girad)-shown in Reaction Schemes ||
th .
oo YofeRhr A€t A REGAD LI faqd D80 AN ORISR
medhed eFor dﬁmserﬂbddahagg R iphérydyoxyoycledlkB&hyP gﬂa‘up dhe

RA, RB, R I defined above.
CoREesRANdEng asping ﬁéfqrmu@ﬁ qadg wwaﬁ&weqoenbéﬁeé ﬁﬁéﬂ&‘{-‘dket‘me

sueh af e"ﬁta%or/}e of’%}/@fo%hﬁnélé with ¥9€e§§(ﬁltrohf3ﬂﬁn§ HPQUHG1Qblvent
Forrrua e of the nmethods describ In step

sucB ps aithdncsltoe ple(dﬁaa))l infthdRprgsdniconf Scitelytic mownt ctf daseswigh as sodium

Th i f R h
et Sgem Sty BedPrib AR bef AR ES R g s
congitRad ragimgfcoﬁ%ﬂuﬁaat hétérodefeods BOltebéRifio oY AHen a

sui tabl e sol vent such as nethanol. The am nation may
hysiregenpiéoncig dyniesdlysgtriagdyout 41 thy Peaseangi of i catebishiush gp palladium

' n
T DL R AR 0L SRR e
ethatol.i Bdthahé reattian Wizhproaiatliene aod tﬂe(mdilctlbh aan H@ﬁhrﬂéli out at room

referabl ot | ower tha 125 0C, ferabl not
ure. AV IIE RREY OF P IE ABIPE DAY Eer%f ‘{?}P;Pe sreigl sources;

otﬁé&‘s cil b@shRheed Listhe khm B;hﬂﬁla%{c rhé’nﬁ&ismo OConore
preferabl’y not higher than 170

64



Reaction.Schene | | -4 X 1 Alternatively, a conmpound
of Formula |Ii can be converted in tw steps to a

W@ oo9po8seds of Forrmul a X as shown in Reaction SchemnBsiobé/937317
wherein RA, RB 5 R, R2 E1l, and Bn are as defined
above. Step (1) of Reaction Schene Il can be used to
di spl ace the E1 group i Regiof™MeRshgiiof Formula I'1 with
an amne of Forrmula HN(Bn)2 to provide a conpound of
Formul a 1-6.E The di spl acenefat can be conveffiengly
carried ou NoyYDI Ni NG ARG
and a conpgund of ) laplliin S
such as NeoPr Xyl epeS™>yn-bRe presegyceyof aH base
such as t%igthylam ne an hgating at an'%lexated
tenperature $ych as the ref 1 tenperature o@lthe
solvent. In step (2) of Reactl'on Schene |11, {he
protecting groups are renpv %as/romthe 4- am;_lne of a

cormpound of Formula 1-6 to i de a compound® of
Fornmul a X. Eor certain enbodi nents, the depr'otection

can be conveniently, carriedijout on a Parr gppdtat
under hyd msﬁ@mndim "Esi féRa i ﬁ\g/q%
het er ogengousl cat al yst su pal | adi u n_garbon in
a sol vem®, slichlas et hanoR, t érnati velRg, ert Bn

i sp- met hoxyBgnzyl, step (2) Raemy carried outRaby

conmbi ning trifjl uoroaceti c aci ¢t and a conpounday of

Formula 1-6 and stirring at roomtenperaturg or
heating at an el evated tenperature such as d%0C to 70
OC. Reaction Schene |1l -6 X For certain epidodi nents,

RA2 and RB taken together forma fused mRenZene\ring or
a fused pyridine ring wherein the benzene RkngRer
pyridine ring is unsubstituted or |

A compound of Formula I can be converted to a compound of Formula X using a
variety of methods, depending on the identity of E. Examples of these methods are shown
in Reaction Schemes II through V.

For certain embodiments, the amination of a compound of Formula I; is shown in
Reaction Scheme II, wherein E; is a halogen, phenoxy, or -O-S(0),-R’, and Ra, Rg, Ry, Ry
are as defined above. Step (1) of Reaction Scheme II can be used to convert a compound
of Formula I-4, wherein E is hydroxy, to a compound of Formula I;. Any one of the
methods described in step (3) and step (2a) of Reaction Scheme I can be used. The
amination in step (2) of Reaction Scheme II can be conveniently carried out by heating a
combination of a compound of Formula I; and a solution of ammonia in a suitable solvent
such as methanol. The amination may also be carried out by using ammonium acetate or
ammonium hydroxide in combination with a compound of Formula I; and heating. The
amination is preferably carried out at a temperature not lower than 100 °C, preferably not

lower than 125 °C, more preferably not lower than 140 °C. The reaction is preferably
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substituted by one R group, or substituted by one R3

group, or substituted by one R group and one R3 group,
war@7RIs9and R2 are as defined above. In step (BQT/U82006/037317

Reaction Schene |1V, a conpound of Fornula I-22 is

oxi dized to a 57V-oxide of Fornula XX2 using a

conventignal oxidi zing agen 1 0g-
carfoll 83 ieaeRE AT Foh Q8fven gy dichsy tgp 170
occonmbi ni ng 3-chl oroperoxybenzoic acid with a conpound
of Formula 1-22 in a suitable solvent such as
di chl oronet hane or chloroform The reaction can be
carried out at roomte &'Ei@h@%%eméailt ernatively, other
peraci ds such as peraceti ¢ acid can be used as the
oxidiziag agent. The reactEpn with peracetic ®eid can
be carrijed out in a suitable solvent such as _gthgpol
;g{tenmﬁratu ag 50(2DC t o N6C
F&e mira™xx2 s i nat ed |
of Reacti on\ Schenme |V tR, pfovite a conpourf® o
X2. TheRam rfdtion can be c&iridd out by the a
of the 5Npxide by conversion to an ester and then
reacting the ester with an ahinating agent. Suitable
activating agents include al kyl- or aryl sul fonyl
chl orides such as benzenesul fonyl chlori de,
et hapestivEIgNy toraphaidi fFormula/l Pedndewenesitadfiomyb steps to a

chloride. Suitable am nating agents j.nclude ni.a,
comoumcboﬁwaaﬁmwr%Wag@kg%@Wf@rw RieHbR e, Koy Ry Ras En,

ang @Boaﬁ]% TSGRk SHGHC Rt ( 12 BPRPAKiBh GRREROAT 8an BYWERA kI Bisplace the

i carbonate, and a m phosphate. The reaction is
E;@etEiniaanhippundof Fedhutal; with acaining opFomiule HRKBR)2dp provide a

compPRY e les A The Garaeor geroh PRefieRAt s
coﬂfbiﬁih%gﬁ ALARRFRGRRIPIINGBh R 88 %mn%&hrﬁi sfaashiulIT; Gansligble

carri out at roomtenperature. The oxidation and,
sobentsich entodtenp o1 Welpndsdn dhe pressacoofa base guq}y@_tﬂgtlhylamlne and

g d i t isolati V- O
nell O?aet ,&Ilrjl[eg%'/‘\’dﬁ{g? ?%%?‘%{?t%f%asgcg Igﬁhg%: l!lex tggﬁla%gur? fpg glt%(resg}qeﬁt. In step
(25 bBRedcBdn B, HfqayrowiEgrohey @t rerdvedifsne fferfasmoine of a

group is bonded to a hydrol ytical ]y actiye_ functiona
compoupd OREATRIR IR PG AT FOBRd kel s Fiqpcettain

1 on

enillﬂ)tdﬁflgﬁatg R & RSO &N Be © adly @hrriE@ OibRa Eder appRatus under
reaction can be conveniently carfied out in two

hydrogenolysis conditions using a suitable heterogeneous catalyst such as palladium on
carbon in a solvent such as ethanol. Alternatively, when Bn is p-methoxybenzyl, step (2)
may carried out by combining trifluoroacetic acid and a compound of Formula I-6 and

stirring at room temperature or heating at an elevated temperature such as 50 °C to 70 °C.
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steps by (i) conbining an isocyanate such as
trichl oroacetyl isocyanate and a solution of the
wBIs7033988 in a sol vent such as dichl or onet haneCEHO82006/037317

stirring at roomtenperature to provide an isol able

amde internediate. In step (ii), a solution of the
intermedi ate in nmet hanReae8bh S&hehicqqt €d Wi th a base

such as sodi um et hoxi de at room t enper at ur e.
Alternatifuely, a 5 -oxide oN(Brbrnula XX can bap,

convert t ona con‘p nd of kornpula Ii ereinJE i
chl oro 'Usi fig ?H thquydgﬁcuﬁd. s

of Re cherrel . T
can t %n é%emat ed accderd ng \ﬁo t he met hBals
descr i be A n Reaction SchenBAT| RiFor enbodi mefas Ry
wherein Elis joined with thel-pyridine nitrogen atomin

a compound of Forrmula | to forma fused tetrazol o

ring, the tetrazolo ring can be renoved to forma

conmpound of Formula X as shown in Reaction Schene V,
wherein RA, RB Rh d R2 are as defined above, and Ph is
phen fa PSRRIE ;

A O L e e
canyiertedim tOtarQOpm@nydi pﬁB@;mﬂm% by nxidrtieuinalt anioftidhasshbwn in

Reactlongqcﬁ%rg%ﬁé lgefrgllg A2 gﬂci L{E%@P ¥%F fﬁg %)ne Cf%sedqaenzene ring or a

fube@pgtidiht €ihg babzeNte bosRhe dlg at pRsdhetite af undibsiagedor
w th heating, for exanple at the_reflux tenperature.

sybgtittespy one T gromp st subsiitaged bens/Rs grpup, or substituted by one R group

I t '
oA 11 PASEH RSN T RBETEEATAE. BLAEPIIT Ao S
a byrdpaindsif¥F ocranlalie; Gaoxidieed SMspxgienﬁ ll?ahnﬁllat}ﬁozdsmfga I

known t pse skille he. art,
cy RGP AESUAADAIR AR ITGTE Mioisek o hbY JeRgdsyis conveniently
caREAbIAY dombiliBg BLERRHS LR beRibikdid v@ﬂﬁhy éff\-g)c H.Tld of Formula I-2; in

trifluoroacetic acid, acet’ic acid, or oric
a switayle Sﬁzl‘@@h@whma dishloFemethhze of MOMO Tihe resistion pandbe carried out

th t ativ ute as. sho in ste
st p AR, &GRS, bRt Bodfiod B b bt Slstd fge wed as
the@stithihy efentr ThOMACIN0Ih PeraitiRAWIiCkaa fbe kar®dloat thralsit@ble
provi de a conpound of Fornula X. The reaction can be

sqlygnt s asethapg! 3tap elavalgd tevaperature such as 50 °C to 60 °C. The 5N-oxide
of Formula XX is then aminated in step (2) of Reaction Scheme IV to provide a

compound of Formula X,. The amination can be carried out by the activation of the 5N-
oxide by conversion to an ester and then reacting the ester with an aminating agent.
Suitable activating agents include alkyl- or arylsulfonyl chlorides such as benzenesulfonyl
chloride, methanesulfonyl chloride, or p-toluenesulfonyl chloride. Suitable aminating
agents include ammonia, in the form of ammonium hydroxide, for example, and
ammonium salts such as ammonium carbonate, ammonium bicarbonate, and ammonium
phosphate. The reaction is conveniently carried out by adding p-toluenesulfonyl chloride
to a mixture of ammonium hydroxide and a solution of the 5N-oxide in a suitable solvent
such as dichloromethane or chloroform. The reaction can be carried out at room

temperature. The oxidation and amination steps may be carried out as a one-pot procedure
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conpound of Fornmula 1-1 wth hydrogen in the presence
of a catalyst and an acid. The hydrogenati on can be
we@oewvesivent | y run at anbi ent tenperature on a Rar/US2006/037317
apparatus with a suitable catal yst, such as plati num
'V oxide, and a suitable acid, such as trifluoroacetic
witfdul idfarii Qﬁé)%:]vlo%dte%f%hﬂulam (AREALRALCHE HRbLADEA b
e carried ou he presence of a solvént such as,
trdated iexwpR ewith bh dsvoyanatef wisdraip tifd iadcyianato pealip iabomiqiciu ad
of- Fornula, 1- ich RA and t.aken t ethe m ..
hygrelyldeallypetive C??fﬁg SROUP RSP RINET F%YF‘F Ysﬁ%o ﬁéﬂsﬂgwgﬂ%temedlate
pr891'a fﬁ L&Apd R ddrFeRend, ahe Ry 8anhd ébn‘(\@l'u&'iﬂ}}%ﬁéh out in two
RBt aken t'ogether forma fused 5 to 7-nenbered
stepmtbyr(Htcethbining ao o yamatel sycle aririghlorasgetyhisossianate gad a solution of
nder t and .t hat

o apdE Bpe &k nisher o tr g RO R e o

pravige Bﬂ ﬁsola%llé%ﬁﬁdb intefgkdddty.| InOstepuy, a uditlcdh dTehd Retimediaterin
step g Reacti on Schene V For certain enbodi nents,

m@@m gpieiBe Beatedpitacbasgsush s preivaaurtberide elgpempigmpeature.
ReaCA 11QHat @ﬁ%]\y bmd&“&?ﬁ&hﬂﬂ %caaﬂqag%gn{fa’gﬁ% ngﬁg%{d of
forma tused’benzene ring or a fuse ron

Forhmiteel; mvHebedn Be izahilero luking oas opthe Imhtlnc&isrdesxmhed in step (3) of Reaction
unsubstitute bstituted, b Rb oup, or,.

S@a@gtl e éﬁuﬁwgcfh@ﬁm@wo&pa%d gy then e ppiaicddcesriingde s

QEPRIA é?i 8 RR3Li A QuBme A4 and RB4 taken toget her

orm a 5 to 7/-nmenbered saturated ring optionally
cont ai ni ng one nitrogen atom wherein the fused ring
i s unsubstituted or Sukf““ébseg g ne or nore Rb
groups; and RlL R2b R3b SAACRSBFECLYbsets OFR1, R,
R3, and R as defined above that do not include tNHse
subgy4 \ s thatgpe skoll+ed_im the arfoywould N
recagni Rei-rg—ssscepl i bl e}e—Redﬂe—H—@n ungler thg__R
aCRdI hy'drogenatl on co 0 rs of 't he react| NS
suscep“blle groups incl EfeRforRexan'pI e, alk 3/I R
al kynyl, and aryl groups and® groups bearing mtr%‘\z
SubStItlh-é{]tS As shown in Reagtion Scheme VI, an IX,
-im dazo[ 4, 5-c] qui nol i n-4-am né or IHlmdazo[ 4,5-c][|
, 5] napht hyri di n-4-am ne of Fornula Xb can be reduced
to a 6,7,8,9-

For embodiments wherein E is joined with the pyridine nitrogen ‘atom ina
compound of Formula I to form a fused tetrazolo ring, the tetrazolo ring can be removed to
form a compound of Formula X as shown in Reaction Scheme V, wherein Ra, R, Ry, and
R, are as defined above, and Ph is phenyl. In step (1) of Reaction Scheme V, a compound
of Formula I-1 is combined with triphenylphosphine to form an N-triphenylphosphinyl
intermediate of Formula XXI. The reaction with triphenylphosphine can be run in a
suitable solvent such as toluene or 1,2-dichlorobenzene under an atmosphere of nitrogen
with heating, for example at the reflux temperature.

In step (2) of Reaction Scheme V, an N-triphenylphosphinyl intermediate of
Formula XXI is hydrolyzed to provide a compound of Formula X. The hydrolysis can be

carried out by general methods well known to those skilled in the art, for example, by
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t et rahydroqui nol i ne or tetrahydronaphthyridi ne of
Formul a X0. Conpounds of Formula Xb can be prepared
wW@ewansiosyy to the net hods described i n Reacti oPCBURBN®837317
[, 111, IV, or V. The reaction is conveniently
carried out under hetereogeneous hydrogenation
t
neGAE Il B3 SRS B aRaf R lubn B Brind, aidhl et as
triflndroptaiciaoy, hdvtic meidc b1 ordrevhitaic deydr A gemppuessiFoemulbi’€ may also
reacti on can be carried out on a Parr, a at us at
beghtaiast through ap 3t Hrermativaeutets SHOWR HeTiEd ) Bl Reactipp ScksspV. In
hicBmporhte
S L R 1S e R b O pEERF OB urhula 11 10
proudeanbmpmaid d;ﬁuxrmetalx ¢ readison ¢amibeesrred dub byndaating the
R1LNH2 ed |n of .Reaction S
copting ot B BEER St Ihae Roratp o At BB an acid. The
hyk d’&og?ﬁ&t%)ydéﬁ e QBH\LenEérnﬂSf 96 Sl YerfifRatire o104 PA¥ @ r@cus with a
ected diamnes of "Formula H2ZN ¢ /f BOC H2N-
suRabINcaebzsthhM@ Ry ingmNPDoxige, and o sEta@acid yel as mﬂuyroacetlc

acfdé : %@g&n%}og{c a%_ﬁ]s_ﬁ%a?éc% %ﬁ,@goﬁgonéggﬁgﬁg‘ﬁ%@%?‘% tB& fresence ofa

soliten) sucﬁ 26,83x @&&pﬂ@eﬂﬁhﬁl df stap (l)a,) 1mdd 63. cﬁfaﬁao@tﬁ& of Eormals1-1 in

et al and Carc et em, .39,
wlblsh Esﬁndé@ tel@éegetherﬁ@%a Srsed bpl%?@n@ FIB& Bt ﬁgffe% eymiﬁav@a may be
cobdridd th Q%gﬁ%ﬁhﬁc??f F&Hlu g er ?‘E&%\N’RAI 'Shdsﬁiﬁkélf' Qorggfher form a fused 5

eact ion e st'eps shown I 1T Reaction
to Seﬂnemrbsredi battufatedurgiy dﬁtlonaily enéearhing ooe nigvogenp htem. adneawfi skdl in the

o Hourre e ot afer wRu6e ieedh il Thr Ui Gprits SFervE alymyl,
anﬁ% r@u %@%,re@cwiﬂ‘@gy laghl oride of Formula
RAS( , a sul foni canhydride of Fornula (R4S(O) 2) 20,

or an |socyanate of Forrmula RAN=C=0O to provide a

conpound of Fornmula X i -X-N(Rg)-Q R4,
or , where X, R4 R7, RS, B SehBhe P -

N=P(Ph),

2
X N N
o e T
-1 XXI X
\('I_a/(

For certain embodiments, compounds of Formula X}, can be reduced according to

Reaction Scheme VI, wherein Ra3 and Rgj taken together form a fused benzene ring or a
fused pyridine ring wherein the benzene ring or pyridine ring is unsubstituted or
substituted by one Ry, group, or substituted by one Rsj, group, or substituted by one Ry,
group and one Rgp, group; Ra4 and Rp4 taken together form a fused 5 to 7-membered
saturated ring optionally containing one nitrogen atom, wherein the fused ring is
unsubstituted or substituted by one or more Ry, groups; and Ry, Rap, R3p, and Ry, are

subsets of Ry, Ry, Rs, and R as defined above that do not include those substituents that
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and Rio are as defined above and Qis -C(O-, -SO2-,
-C(O-NH. Nunerous acid chlorides, sulfonyl
w@hdossi#es, sul fonic anhydrides, and i socyanat BGT/ERB06/037317
commercially avail able; others can be readily prepared
usi ng known synthetic nethods. The reaction can be '

ong gl{:ll F‘? 'ﬂt lg%v*o&lﬁfueg%gﬂ?%ehsgygnfggsﬁg?eghﬁlg tctgl Etﬁiugt?(}rg%nder the acidic

hy&n%%&ﬁ(a%ﬁ%@néiﬂ@nsaoﬁﬂé tehtth. OIfhews@e@pmbidsg.tbﬁpsl iheltide] for example,
compound, and a base such as triet h%/l amne in a

alkenyl gllib’e}’lsmd/ctm]t greuRsang Lrenns Peaingaittn sARSUTUERE- r eact i on
c a n e f -
T

1mfda6[t4 61,5 aphthsridisdedmias ok Bomhulp D@tcmberbdk@tddnaé 7,8,9-

tet%%&é&é%%hﬁg ﬁléte&ggyléine B%A‘lyﬁdlg gﬁgp%ﬁ/ f3 cgﬁqgé&d% of %ormula
Xblc'%%F %?édafé'aaajc (ﬁH t& el Iﬁahm demgfiﬂ Redcdibh gcﬁérﬁ@ﬂi' III IV, or

can fed In st ep (4) of Reaction Schene
V. Tﬁ& feattidn ip coxt\centenﬂg cgried pu’raanﬂet mtefﬁomevlmb’@meb?twn

tio t hod vi d qund .
copiBpusby Hiis R 1) 2By paehops 3t Bcnimoutd AR Rga Xo in
trlﬁﬁ&%’&ltlé abid ah@ El‘ﬂéin@ thi? NadidAHirfgehRR o giestedstires T réablion can be

of Reaction Schene 1, and the hydroxy functional group
canied dvior aRaErappEaius akBRIERIENPCEREPs to a conpound of

Formula I or X having an -X-S(O 0-2-R4, -X-S(O

2-N(Rg)-R4, -X-ONRg)-QR 4, -X—ON=C(R"-R 4,

-X-CH(-N(- O Rg) - @ R4) -RéacgionSphauie Vhe R position

usi ng nmet hods described in U S. Patent No. 6,664, 264

(Dellaria et al. Hand I nternational Wiblication Nos.

W0O2005/ 066169

(Kshi rsagar et .

al.), and 51"324 (Kr epski

respectively. B?ha AMRg used in stepR)( 1) Rqay be

tert-bntyl car baza e, and the resulting conpound of

Formula | or subseaﬁ*ﬁently converted co%pound of

Forrmula X wherein Ri is a Boc-protected am no group

can be deprotected to provide a 1-am no conpound or a

sal tFor some embodiments, compounds shown in Reaction Schemes I through VI can

be further elaborated using conventional synthetic methods. Amines of formula R;NH,,
used in step (4) of Reaction Scheme I, may contain a protected functional group, such as a

tert-butoxycarbonyl-protected amino group. For example, protected diamines of Formula

HZN*X{\ N-Boc HzN—X—N\_— R77—B°0
R / R

Boc-N(Rg)-X-NH,, 10 , Or 7 are commercially
available or can be prepared by known methods; see, for example, U.S. Patent Nos.
6,660,747 (Crooks et al.), 6,683,088 (Crooks et al.), and 6,656,938 (Crooks et al.) and
Carceller, E. et al., J. Med. Chem., 39, pp.487-493 (1996). The protecting group may be
removed after the cyclization step shown in step (4) of Reaction Scheme I or after the
steps shown in Reaction Schemes II through VI to reveal, for example, an amino
substituent on the R; group. An amino group introduced in this manner can react with an

acid chloride of Formula R4C(O)Cl, a sulfonyl chloride of Formula R4S(0)2Cl, a sulfonic
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(for exanple, hydrochloride salt) thereof. The
deprotection can be carried out by heating at reflux a
wa@odoanss9ss of a conpound of Formula | or X in epdiEOBL006037317
hydrogen chl oride. The resulting conpound of Formula I

or X wherein Ri IS an am no group can treated with a

antﬁﬁar(i)& fp%r (%5)260&%391&5&2 ¥d:Hul N’?‘@l—@ko provide a
ereot i‘C conditi or exa e, a
dﬁqiouﬁeoﬁmmﬂawd@dm}anssol ution of the hydrochl oride
salt of a conpo of Formula | or X in which RL is an

am no group_ )k a led_adpl e solXvéint @sR,j sopr opanol

or acetonitrilie in/the presencg\of acid such as
—)@N’R?} QL n] -t olRu€ne sul gpnate o etic aciwherdX, RPR%RS,

aC|dreS|n for exa W50- X1 acid resin. The

anddag e definechibope n P S A SR A A IR

o5 A PR I P BT Bt
avAilatibBestidrs c4a besreadibopdparb®udisglkindviio syrtigsticheethedst iThd reaction

out at roomtenperature with sodi um boraohy d i de
cag Hecapyaaiadlyerted qubpy exabiping, theragin sRloride, gulferyl CBE’P@F’ sulfonic

anﬁ%%l; i P%S@}';a?xe yaklata%oﬁﬁe gt &Pmﬂﬁlg%ﬂ tPcH{e%tCSngbﬁldt, and a base

equen S using
sudbps trreﬁtylamm@unbh sm&tbileosmlxrdot sz 0S5 dxhtotGh6thtue. pTImm'e@téion can be
other conmpounds of Fornula | or X5wherein Rl is

carfigdr a2 YORM CMQERBIS; - Yi -R 4 or -N(Ri')-Xi -R 5b. O her
tr anﬁfn%e@%"f T&Hﬁxl@f{bal??caﬁjalsfé%hfah@&h@?}oﬁ@teﬂﬂ%tloﬁﬁegroups such

for exanple, U. ent Nos Cerster et
asdeta)-pr@e@el k&aees( Goo otampde, 25d- yhmeahsdsil(?sm@tho'béﬁedmxpl@t-2-

PIHE el i e -
(Kabpski etthl §3%n B3 isédOnaRdpS(4 P Réaclion Sclidrde L 6Phe(Keedl pedtéating group
et al.), 6,677,349 (Giesgraber), and 6, 664, 260

capdpiar peEsmarved by ponvegHorsb methods ripiesities: cogypeupdpf Bormula Lor X
nhiResRO %@%H&Heﬁh 8 _0%9 ggge at the R2 position in a

corrpou if, for exanple, the
car bAlmyrhd aiccﬂm]n cvfabﬂnmla BNEX+OH stepe (&4 in Bte()fﬁ«ﬂi)) ofd¥eaction Scheme
rotected

g I AT DT -

of PR driX f;mlgg SEILUKVSEOSILR,, OK-$(0)5 N(RPFRAX-O-N(Rs)-Q-Rs,
—X-0-N=C(Ry)-Ry4, —X-CH(-N(-0-Rg)-Q-R4)-R4 group at the R, position using methods
described in U. S. Patent No. 6,664,264 (Dellaria et al.) and International Publication Nos.
WO02005/066169 (Bonk and Dellaria), W0O2005/018551 (Kshirsagar et al.),
WO02005/018556 (Kshirsagar et al.), and W02005/051324 (Krepski et al.), respectively.

The amine used in step (1) may be fer¢-butyl carbazate, and the resulting

compound of Formula I or subsequently converted compound of Formula X wherein R is
a Boc-protected amino group can be deprotected to provide a 1-amino compound or a salt
(for example, hydrochloride salt) thereof. The deprotection can be carried out by heating
at reflux a solution of a compound of Formula I or X in ethanolic hydrogen chloride. The
resulting compound of Formula I or X wherein R; is an amino group can treated with a

ketone, aldehyde, or corresponding ketal or acetal thereof, under acidic conditions. For

example, a ketone can be added to a solution of the hydrochloride salt of a compound of
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avai |l abl e; others can be prepared by known synthetic

nmet hods. A protected hydroxy or am no group installed
W@RoowiasoR?2 position can be deprotected by a varCBU2008/037317

nmet hods wel |l known to one of skill in the art. For

exanpl e, a hydroxyalkylenyl group i s conveniently

Forrﬂﬁlﬁ(fgy %af vt ltﬁ%( Fsln gfb‘ﬁg bya Eﬁ%bf@@l\l@ﬁlt §Ic'h‘%1@ i@prédbanol or

OXy- 'or e roup, which can
acetogitrilk ireithe lpyeseﬁcertgf ad ameltsludxys pyidintmgxiol s §t11ifq>ane@r acetic

ccRotaa 5H SEetRS KA IP ORI Byt s T kyfgyoan be

pefiBimddat bh RV t@nﬁ&ﬂﬁ&u r'ﬁe%suﬁﬁfgﬂﬁin@e danWMe rEQICRY k@prévide a
erein Ris an alkoxyal kyl e roup with boron
cottpblarcbofiRbemits sor st abicl o 64 IRy 180 vestein (15 & bond The

re(g%ﬁgq-ﬁaél ne(%igt‘??nqe ?]Lgtaﬁgaﬂﬁ)?rg{%a r;%):;aglg% VJlnlgly'EB?{] B'(E)rghgdfﬁ%. i3 éQltable
sofventfor k&8P IR eManslarbRxyhitgl }'@dl'adlrﬂbarbaxylae tcatlalko ba

l'eavi ng group such as, for ex |l e hl
maygpuged sthquemn séaps dsing tbeamethpes Qfdy- SrrEstaairaRicr R lication

Nc? %@W?ﬁ%ﬂ? é}.loﬁf dé%tﬁ&%%&ggﬁﬁﬁ otf @B Q'T '8?/§tf Wﬂ@relﬁr R?ls

rou |sp aced

-NYRY)-OtR/;, Qﬁ(R}l)O(leTﬁpRhlc&sN(IS\O)quRsbam de can be used as
the nucle op|Iet0|Ir413t an_azi

{ herDibe (BREBRIERS 4 Fhelts ST o LG et QP aengsay-S
PRI RBY &Y Q1D (@F@értét Ql")S 6,340 5@9"(@1@015:? @tLHP) 66 431h&1 0‘:(Zloleman et

posi ti '0Oh can be convertéd to an am de, f onam

al s,Lﬂ SHASILCranks ot 89, G.660F4 T (Proeke tahkl6, W@s&?@d@harks et al.),

Y

(OMekdtakers ARPBEHBH P 6ONTRATes @t slYbst i t ut ed phenol or a
nmercaptan in the presence of a base such as pota

car tesmaeme embedigentip Fyhesic transoEnaiings 6Ph BT MIET A ¢ Rs position
1n%zé§?r}plto§nd nfsﬁo%l‘rﬁlagl 3 ,tlgtf%f %an%geo g'%gcaﬁ;ongh@ e&@valent used in step

see 640" (Gerster et
(Zzbr (Ba) Jiesetisly Btheaid locontadmst moteated on snmyecteddvémxefrgrmp ora

prgg%p‘é?ll ra{rnléfc? gfggét g%@g 2%8I a }orflckg%&qvagqptt g 0 eqsr{e %or%ﬁlermally
a\kﬁéﬁ%}%&@ carl l&é‘}%} 1B BT BY, fnciwe byaiiaie nhdiRSdsOTA hrotdttddagdtdxy or

erein the quinoline ring is substituted by

a
arhino rgmupaniidhzi;ﬂt theyR: positionraan e dgpretestsdibyerprictiref IEEth%ds well

kntz) d o? skill in the art. For example, a hydroxyalkylenyl group is conveniently

introduced at the R, position by the dealkylation of a methoxy- or ethoxyalkylenyl group,
which can be installed by using a methoxy- or ethoxy-substituted carboxylic acid
equivalent in step (2) or (3a) of Reaction Scheme I. The dealkylation can be carried out
by treating a compound of Formula I or Formula X wherein Ry is an alkoxyalkylenyl
group with boron tribromide in a suitable solvent such as dichloromethane at a sub-
ambient temperature such as 0 °C. The resulting hydroxy group may then be oxidized to
an aldehyde or carboxylic acid or converted to a leaving group such as, for example, a
chloro group using thionyl chloride or a trifluoromethanesulfonate group using
trifluoromethanesulfonic anhydride. The resulting leaving group can then be displaced by

a variety of nucleophiles. Sodium azide can be used as the nucleophile to install an azide
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known or can be made according to the nethods
described in U S. Patent Application Publication No.

wQO@4/08rkdy543 (Hays et al.) and International PCT/US2006/037317

Publ i cati on No. WO2005/020999 (Lindstromet al.).
These conpounds can be subjected to the nethods of

gﬁﬁﬁcﬁhﬁﬁ c§?ﬁl%H‘Be ke&u@ Pl a?)l? {): gro mﬁ)luSI hetero eneoys ha/drogenatlon

-im dazo[ 4, 5- c] qU|no I nes
constiorise Aoxarding etbugrad tlaarﬁﬂmsﬁnbna:an be dmmgrtbd) tat dvearmielt hxmdifonamide,

SR AR oL BR oy BB E ) Rrsuch as a chloro or

trifRioRen¥thHeBHlPo B arbBiE Rak 8ls6 BRVIE Ia%@’d Waha secondary amine, a
hydrox -substltuted I'/f-im dazo[ 4, 5- ¢] qui nol i n~4- am ne

egolXy 3 merhpian lm@emsenca?efa\dw@wcs@h patassiim carbonate.
t hoxysubst [t ut ed ¢ Qund
F Q&@%ﬂ‘e‘% o3k R v IR R TR AR TR iR,
pbsitgor k& UM Pate st ¢ 55589, 648l (GRFsd& ek WE). YEhebd\Gnthetic transformations
denet hyl ati on can be carried out by heating the
%@ﬂ%\f@yle@%g@ ctiied QuUiase (Aststenstin e gyypthesis 6T prjen taithe siens
SHIHPH erature, such as 210 0OC.
Reno@l%%1?55§g§§%§ 2§§S5§§EB can be carried out as
desc it HHedddm[4, Tt Euivelinenal FoPoolas dbdridovi whierein the quinoline ring is

0999 (Linds t al Fur.t her 1
sbSHBBRUD: OB | PPIA it Ao R oe, 0 o B raggmare
kﬁ&ﬁﬂo%n%&ﬁdd@@c@&&mg% %Qﬁ&h&)d’é d@@@%ﬂ HUSS hlac{f&it\ﬂoﬂlphcatmn
wherein R3c is -R4, -X- -X-Y-R4, -X-Y-X-Y-
Publicgion Ngd2(G04/ 01675?134(Ha,y@ m}@lg and Intgm)(uonaRPnbhcatlon No.
%(?50%6876(:2??%% @tlrdl'dstr%éjf etﬁ‘(lj( ’ﬁé%&: C%qunglg}fsn eI e@ % Jecte% to tﬁ]e methods of

Réa[cltlf)h Sohemel i@)ﬁrowa@ dehﬁdid%[@fmcmmdhnbsSoﬂFdﬂmuﬂa: I-BN¢hidh can
R2. are defined as above. In step (1) of Reactl on

thga g@ Ruidized ang H@lq%ra@ggrd@gdg phegnethogs of Reaction Scheme IV.
C01‘n belRR sk %g&h‘ﬁl@gﬁlﬂ& detidk @ %@?}Lﬁ%d E}g %re B%nglo%% :r ona({xg group

Ivated by conversion to a
ca(mthelf batmyvedediom Iadwayehubglm‘@damymmdamfm,ﬁ h@qumdilhﬂd-amme of

R S AR SRS Ao ST 2Fd BTSSR, & Sty

sﬁ@@tﬁféd%m%@ﬁﬁd"@an\ﬂd cafifld R wERMok GBI mdS b§ SesjéfiQéWm the

pal | adi uncat al yzed coupling reactions such as
previguk paregraplh. i Agem&%‘(ﬂky tlecdameshylatiorecagthielcawied out by heating the

methoxy-substituted compound with anhydrous pyridinium chloride at an elevated

‘temperature, such as 210 °C. Removal of a benzyloxy group can be carried out as

described in International Publication No. W02005/020999 (Lindstrom et al.).

Further synthetic elaboration of 1H-imidazo[4,5-c]quinolin-4-amines can then be
carried out as shown in Reaction Scheme VII, wherein R, is -Ry, -X-Ry4, -X-Y-Ry,
-X-Y-X-Y-Ry, or -X-Rs; Rsg is -O-Ry, -O-X-Ry, -O-X-Y-Ry, -0-X-Y-X-Y-Ry4, or -O-X-Rs;
Rq is selected from the group consisting of halogen, alkyl, alkenyl, trifluoromethyl, and
dialkylamino; nis 0 or 1; and R; and R, are defined as above. In step (1) of Reaction
Scheme VII, the hydroxy group of a 1 H-imidazo[4,5-c]quinolin-4-amine of Formula XXII

is activated by conversion to a trifluromethanesulfonate (triflate) group according to any
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coupling, and the Sonogashira coupling according to
any of the nethods described in U S. Patent
wWe\pEioasss on Publicati on No. 2004/ 0147543 ( HayRCEBUSZN6/)37317
to provide a conpound of Fornula XXIV. Conpounds in
whi ch a bronp substituent is used instead of a

ongpt e aing s Ses iy S GOP A A S or Rebion el L offtfvide a
co@ B ofORlNYXIS, carried out with an aryl or vinyl

ronic acid, an anhydride thereof, or a boronic aCJd
est @rtep (Phef Rewstion Ssheme W11 can bs cairisd oytipsing kmpwn palladium-

- tit d
calf Rt PR et i SRS B oz RBERG, FRoR Ao, Ml
5 coaﬂﬂlgaaﬂd B Sohegdshbatsuplihgdcmoding tnalsy cpfrth@meéxd»dbgiescnbed inU. S.
eses couplln s can_unde

Pamnképph@qﬁ]@né)pb ¢aORAN e ggo{ﬁ %29 fl%ayésteé BP)(tPEBm‘ﬂﬁde a compound of
Foﬁflﬁfﬁ.t)kﬁf\/ Sép BEur}és in vﬁlc‘ﬂyacgr%ﬁ sﬁHQﬁﬁén? WR€d instead of a trlﬂate

m dazo qui nol 1 n-4-am ne of Fornmul a
grewnivier dodithouad af EmmmbaJKéUcha:Falrte;matwew ussil rmgt@ transformatlon

W | | t I th net.hod b
THE SuHE OB R istorT BE FOAINGS VDN pIBER ogeBEaTyafEe
10 thérlréfn 884 B%hf‘ctacﬁi ester 2Mde MERIORALEIH B4rrich ioneiwith Qfﬁyﬂhubstltuted

.} can be used. Reaction Scheme VII For certain
compbunki nBertogashimatand $¢ille tourhing ireartians esm t@r@rrsqﬁi@m with alkynes, and

angﬁgﬁ}_luglg%é%geecgcg \%)ééds L olsargd E%ﬁﬁtses%oﬁlil)ﬁn%fc eact o Ee-ductlon of

ebaFRnYbE Alk ﬁlyl&'l@gfbﬁllﬂpyrl di ne, 3-am noqui nol i ne, or
K ridine of FormulaVl |s§u§onver

3 .t
i ma?eg%gggﬁ eéﬁtl%$°rl?ﬁlln5 W3y hyd stitpted r}‘?ﬂgw%i%%’h 5-
15 c]@ﬁﬁ&ﬁﬁa >4 Aithe ?tyF ﬂQS @o&eﬁ@% RPPYSrhARG of Formula XXV using a

am noqui no -am nonapht hyri di ne of Fornul a
Williaigsortyp eﬂabkﬁlﬂmist Tihla eretinfds \niexdmbad fralntegestmnaiyiblication Nos.

N N .

formam de of fornmula HC(O-N(RLli)Ri 2. Sever al

formam des of formula HC(O-N(R 1 R12 are commercially
avai | abl e, such as, f oReasiiemprlemKH

JV, i V-di ethylformam de, and 1- orrTyI p| peri di ne. t\gher

f or mani des |of ythis formula c n the prepared by kKnéwn
met hods; |‘for| e%aﬁpl e(n an \>~R Nz/lji

GAN o (Rd)n
(1a) o
NH,
N el N
>
x N 2
GAN R,
20 R xxv

For certain embodiments, methods of the invention are shown Reaction Scheme
VIII, wherein Ra, Rp, R1, Ri1, Riz, E, and L are as defined above. In step (1) of Reaction

Scheme VIIJ, a 3-aminopyridine, 3-aminoquinoline, or 3-aminonaphthyridine of Formula
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am ne can be conbined with a m xture of formc acid

and acetic anhydride in a suitable solvent such as
WQaBilB7/03898% one, acetonitrile, ethyl acetate, r PebDUBS3006/037317

nmet hyl ether, DMF, NWP, dichl oronethane, toluene,

xyl enes, nethanol, and ethanol. The reaction can be

VEEGHShR L ASPRBEERE P Y18 4558 o o

bylcembatiag b Beamiaspyaidige) 3einﬁn@qtm¢blmermé‘r-ahilmaaplmh§tmhmdﬂ Formula
reflux tenperature of the so|lvent. Ste

Viracuitehle sthibgreoipith ahaloasaatiig P fT S oreing Sget desreibed in
s e PRATSURARA ol B AR offomul
H@@ﬁ)@d{ﬂl’ﬁ)ﬂﬁﬁ Sevhel fememides of formivén HE(Q)-BIGR a)R 12 iare exuaersially

: eaction t o
ol PHRLFe T OT SO BV gt By e, 88 Piormy pipericine.
Oth&"RehahieeoN'dls ﬁoﬁi’iﬁlra chR 88 pRRpled b9 kndivn ietiRddRY Rk @%am le an

tenperature, such as a te erature not hi gher than t

anyiaé tandbet compinest itk a afixturroiformieaeid angdacetimanhydride in a suitable

sof@gﬁsu&geﬁﬁ“ﬁgoéce (g_ﬂrrggc% r%xglgllet %{E&F&% atfé ‘?erj( %18/? %n gleg E@Er DMF,

NEP) 8RBl oMrhdtharRNtddEene tyléms, aethariy, andretianbh gTle reastionean be
of Formula VI with phosphorus(l11l) oxychloride in

camiesleays ADNPIMAEmPEEHTe. Ry Kont EmppTagire Ae gt of about 0 °C
upotgqg(?_rﬁ %ng% ?atﬁfé O%ﬁa@%@%@féﬁ%ﬁ@%@ré&g{ tothd F@fuxttaﬁﬁerm of the

used
sob@ht( S’t&p (ll§(olf Rsmam)neﬂchemib iaHtnsay ltermrmahmtumn solvent such as

Az rrper re 0C to 30, C. .Fo
iR ORISR <t bRITor i S TR s RSt URH R frssome
en%od%nélﬂ& @ﬁ’é‘l@:ﬁmdﬂl\’dah% RerrRl oiPmMBtkess YMEO The reaction may be carried
i m dof ormam de of Formula VIII can be carried out in

out \abrogmetpslpe@tmh bebove tasps tepripgyatrn guc(hgaé)a temperagye Bptdower than 0
S I e

teﬁl ERtrSHf 1BE sflant. For R&ﬁ@émbdimﬁieﬂtSMe keactiomtenglevame is not higher
tha@, 2@? té@,:; lggnr;@le\équgd:@gqt% S?&%pf (?)@%équc)%;ﬁg %glpfgt%e Vi Hnelgﬁf?arrled out
by cglorrtlbqglng g%%rrﬁ%%u&i rﬁuu?a‘ﬁ f‘%th r1‘590 éf)'hoﬁféhh? B%dh‘i‘&lc&%ﬁ‘ Rk cess
DMTF at room temperature or at an elevated temperature such as a temperature not higher
than 150 °C. For some embodiments, DMF may be used as the solvent. For some
embodiments, the reaction temperature is 15 °C to 30 °C. 7

For some embodiments, the conversion of a 3-aminopyridine, 3-aminoquinoline, or
3-aminonaphthyridine of Formula VI to a imidoformamide of Formula VIII can be carried
out in two steps, such as steps (1a) and (2a) or (1b) and (2b) of Reaction Scheme VIIL
Steps (1b) and (2a) can be carried out according to the methods described in step (3) or
(2a) of Reaction Scheme I in a solvent other than DMF. Steps (1a) and (2b) can be carried
out as described in step (1) of Reaction Scheme VIII but in the absence of a halogenating
or sulfonating agent.

In step (3) of Reaction Scheme VIII, an imidoformamide of Formula VIII is

reacted with an amine of formula R;NH,, or a suitable salt thereof, to provide a 1H-
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In step (3) of Reaction Schene VIII, an im dof ormam de

of Formula VI1I is reacted with an am ne of fornula R
WORM7/083938 suitable salt thereof, to provide aPCT/US2006/037317

| H mi dazo conpound of Formula I-H The reaction nmay be

carried out neat at an el evated tenperature such as

t { [t th
o RS SR Btmbs BEP B e s
terftperh@BMRucE AP Bledbdp@aife Rbuiaet | reslaihe hiking €Tlad ieadtion may also

ui tabl e sol vents include al cohols such as net hano
begatripdaiuf in ¢ suitablgselveple Pom fepppst R B At any¢lgvated temperature.

Sutlt'éijjlt gﬂyants thﬁfe alc%?lg#gpér:ﬁe %ﬁ Ilrérgtfn%ﬁe\%{j othdrdl, Lﬂﬁﬂﬁoro@t‘ﬂ%ol isopropanol,

ur an. s I ncl
antl kéri-buanele tvagRalcetonstiley Npsiabluede ahd twuahlytbbfuran Preferred

so}ayggttsggqu]tgg,tlrglﬁgwe ! erlg@ogreﬁt hq?@gg%%gﬂﬁgc? % {Iﬁe e%me?erably,

thé)fétac@c;n {&m! &3@1’5&@5 ?stdbrt 1@3@5 thih 95@ fot Jf'l%%"r6:8&{2>nq§£1}’015e é’drn@d outata
tenperature not er than 180 0C. Optionally, a base

tempgratuee nmtéxﬂghen thah QOO &dot amteH@@rattlab [net gk dbamb0ffe Optionally,

t ri et h t
b P S8 e e S B U e Oyt o
ca’éa‘P}l's‘t‘ SRS |pfyﬁﬂl|n§ hGioshieAle, pyriaiiad p-tbhesdsulfertdtaion p-
conditions, an im doformam de internedi ate of Fornul a

tobienesulfomig apid chobereddedur i ng step (3) of Reaction Scheme
VI 1i1(i: 21 r%a?rm?on rﬁ)%g %ﬁei?ﬁlﬁofo% S| AAGREARMAL 61 Pormula %(I

For reaction m xture.
i nter medllgilte can then be cycli zed in a subsequent

NQeNegel i zation may be carried out by heating

nally in a solvent such as those described in the
imqus paragraph and optionally in the presence of a
Iyst such as pyridi ne hydrochl ori de,

pyrl n| unt >-t ol uenesul f t I |
aci d.X! Pref er a3y, be fqemeq) 81?11?1%3:%‘?%{?) Pégg%q%gﬁ o%ﬁur e
Fdr%o&gtng%'ogﬁ%tst hanerRedifte of PEmEME i1 ZkbI1aRd TR ﬂi% reaction

carried out at a tenperature not higher than 200 0C or
madtura. Teepecratediate cantthén lgm@rchzehhm ajs se(gqpntrstqp Jdgeyclization may

S TR ook By S TR R s
para2hFH AdiGbplioRAPIA UREIprebent® b batalyht!such dd ey ritiidipgirosoride,
pyridinium p-toluenesulfonate, or p-toluenesulfonic acid. Preferably, the cyclization
reaction temperature is not higher than 250 °C. The cyclization may be carried out at a
temperature not higher than 200 °C or at a temperature not higher than 180 °C.

For some embodiments, steps (1) and (3) of Reaction Scheme VIII are carried out
as a one-pot procedure without isolating a compound of Formula VIII. The method may
be carried out by adding an amine of formula R{NH,, or a suitable salt thereof, directly to
the reaction mixture from step (1) of Reaction Scheme VIII. Optionally, the reaction
mixture may be filtered prior to the addition of the amine of formula Ri{NH,. The
resulting mixture can then be subjected to the conditions of step (3) to provide a

compound of Formula I-H.
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be carried out by adding an am ne of formula R NH2, or

a suitable salt thereof, directly to the reaction
worRoor08®33 rom step (1) of Reaction Schene VI I | PCT/US2006/037317

Optionally, the reaction m xture may be filtered prior

to the addition of the am ne of fornula RLNH2. The

I ti ' d h
resulting mxture Can)RteF%{bn%%h %@j\ﬁﬁte to the

conditions of step (3 0 provi compound of
'Formul a | - H. Reacti on Sche VI IR12\/I Il 1-H For certain
enbodi nment net hods of the nv |on are shown

React i ony , E, and L are
b of Reactl on Scheme I X, a
3- anmi nppyr}i di @&, 3- amRgoqui nol'i ne, or

3- anmi nonapht hyridine of Fdsnula VI is converted to an
i m dof or mamge of Forrmula Xkl Step (1) of Reaction
Schene | X may be ®dPried out under the conditions
descri bed ]Ey[;‘b step \1l) of gction Scheme VIII using a
formam de %orrrula HC( O R1 instead O HC(O -N(Rn)R
12 . Sone formani des of fBrmula (O -NHR 1 are

conmer ci al axai | e. N&\/(Nm be epar ed by
known mst"ﬂwo X fzoﬁﬁe%)ea e,| an am%e—eﬂt-or I/a Rl»IH
can be ' i '

d with e of formc a
aceti ¢ Bnhydride usi n}Ban of the sol vents%nd \R
condi tions described in stéé (1) of Reaction Sc’herre

VITI in conndttion with the wreparatlon O HC(O -W( R 1
1)Ri 2. Alternatively, an am ne of formula R NH2 can be
combi ned wi th another fornylating agent such as methyl

f or ey GertdiR EAMBRIdRNtsAMEthehY 6f (BAE ivdhiitn dld8hpwe ReﬁkIIﬁ)n(S‘cheme
sodi um hydr oxi de under to conditions known to one

IXs wihetein Rathm Rar E. anddeare ppdefinedrpppee. In stepr@) O@w@h‘rtwn §sheme IX,
o 0Pl COEPon Ry B kA58

cohckfed(td 9B Zhidofuithatiide effRedinata XetStep (7],) off ReactichFeByme menay be
conmpound _ of Formula Xl

capriegqut Bdatithe gAngItoms Srscrpi i 5@% i petich B lhusing o
ﬁé%&'i%@ Ior?1 g&gﬁl(l:% Ir]%?g j"ijH(R%)mﬁ@&)d HIC@)N@IDRY I¥nidBithamides of
formula HC(O)-NHR; are commerc1ally available. Others can be prepared by known
methods; for example, an amine of formula R;NH; can be combined with a mixture of
formic acid and acetic anhydride using any of the solvents and conditions described in step
(1) of Reaction Scheme VIII in connection with the preparation of HC(O)-N(R1)R12.
Alternatively, an amine of formula R{NH, can be combined with another formylating
agent such as methyl formate, formamide, and chloroform in the presence of sodium
hydroxide under to conditions known to one of skill in the art. See, for example, J. Org.
Chem., 23, p. 1032 (1958), J. Am. Chem. Soc. 78, p. 2467 (1956), J. Chem. Soc., p. 858
(1957), J. Am. Chem. Soc. 74, p. 5619 (1952), and Tetrahedron Lett., 7, p. 5 (1959). The
compound of Formula XI may be isolated from the reaction mixture prior to step (2) of
Reaction Scheme IX, or steps (1) and (2) may be carried out without isolating a compound

of Formula XI.
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of Formula XI.If an im doformam de of Fornmula Xl is
i solated, step (2) of Reaction Schene | X can be used
W 000csi98¥e a conpound of Formula XI to a conpPCmuSmbe/037317
Forrmula I-H The reaction nay be carried out neat at
an el evated tenperature such as the tenperature

requipred .to. nelt 0 r I

r eaﬁ %W“ﬂ%?naﬁ%&%og P‘égpnﬁ gg( %8 E)lalfen g%é Ez)% e-m‘r)o B Sskeme X
cafibe LQAT LHAPR Ao uAd ofForéhleXKBioed esinprigd &f @‘bﬂﬁlﬁa I-H. The

Sui t abl e sol vents i ncl ude al cohols such as net hanol

reastina moly, betoiried ot seat Bhatoslevatel S MppEHBE Suchyag the femperature

re%glge:ﬂgnm {:o%e%?@aﬁf]gphéﬁlh?ﬁ %l‘%lg/gragg{ﬁﬁnfa LWBHR carried out in a
sultSP Eslipan @‘c rootrEfetrrpbtah&B of at mrﬁdievatﬁdttanpemtulrce Suitable solvents

inglige ir QIS Such AR mROnDE ST, EPBpTos RS SRaky P e g putanol;
a?&t a@orfitrfi& W[’a%ﬁ{f tﬁhﬂ:ﬁ& ﬁﬂe%ﬁ%ﬁ Sbn%ﬂts 2090 QG riPhoRkt@nol,

enperat ur é not er than 18 C. Optionally, a base
isopaypanel, usetutanol; fyel aroe’@mtrlbn Pr@mabhfm the dyalzstionmedctigie temperature

OB P AE D08 b R B Bl i BB 0 e

this 26U eses ultéxﬁlsarsmeecmdi heer en a8l OBgaedliypn bé‘s%hﬂdyéoe used in
| X A compound of Fornula |I-H can be converted t

the teapiéam b6 frabliEchamfl inclpde tigdyiamHneR OpEonallyy @g%ﬁlyswpm@s pyridine
hy\égr :h%xpélg paffrﬁlﬁ tol%ﬁl@éémggtg (gr {\?nﬂ?ephg%% cte%lcpéan%e added.

Schenes |1 through V, wherein R2 is hydrogen. The
synt heti ¢ net hods of Reactjon Schepes VI and VII can
al so be carried out usBﬁ@C’QPEP]P?rW’g aterials Xb and
XXI'l wherein R2b and R2, respectively, are hydrogen.
EXAMPLES e and advanla RS ghis invengionare
further in r&t ed)by th'e ol Towi ng eganpl &%, | ut\>the
parti cul eriars an ts thereof r Nn
t hese eRa IesOH as wel Reas! ot ier conditi onS®a
details, shauld not be conBtrued to undul y IlmAt tRhl S
i nvention. Exanpl e 1 PreparatXion of
| - [ 4- Ami no- 2- (et hoxynet hyl )-1 -im dazo[ 4
55-c]quinolin-I-yl]-2-

A compound of Formula I-H can be converted to a compound of Formula X,

wherein R, is hydrogen, using a variety of methods, depending on the identity of E.
Examples of these methods are shown in Reaction Schemes II through V, wherein R; is
hydrogen. The synthetic methods of Reaction Schemes VI and VII can also be carried out
using starting materials X, and XXII wherein Ry, and Ry, respectively, are hydrogen.

EXAMPLES
Objects and advantages of this invention are further illustrated by the following
examples, but the particular materials and amounts thereof recited in these examples, as well

as other conditions and details, should not be construed to unduly limit this invention.
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nmet hyl propan-2-ol Part A Triethylamne (13.1 niL, 94.1
mol ) was added with stirring to a solution of 3-

wa@rino3®#3xhl or oqui nol i ne, see Surrey et al, JoPCTEB2008/037317
the American Chem cal Society, 73, pp. 2413-2416
(1951), ( 11.2 g, 62.7 mmol) in dichloronethane (125
m.). A solution of ethoxy etﬂ chI oride (9.2 g, 75
nmol ) i n di chl or onet hane %‘ was then added
dr BRparaton @ﬂ“lﬁ&hﬁnﬁ@@%ﬂh@ﬂyrﬂ@cﬁylﬁl H-ingidaza{4,6 @Qqainolin-1-yl]-2-
tenperature overnight. An anal ysis by li quid
chr omat ogr aphy/ nass spé&?thblﬂ?ﬁna?'z(q_d MB) i ndicated the
presence of starting mat qqp, al, and a sol ution of
addi ti onal ethoxyacetyl c %or | de
di chl oronet hane (10 nlL)Nta
reaction was stirred at enper at ure overni ght.
Sat ur at ed aqueous sodi [ bopate (100 ni) was
added, and the resulti 'xtETéﬂwas stirred at room
tenperature for 30 mnutes. The 'organic | ayer was
separated and washed sequentially wth saturated

eous sodi um bi carbonate (50 nL) and water (2 x 50
L) , Tribthy@sn e &1 3. poila el Mmmm@nbwwtﬂed Wﬁthlstlﬂ[@do aasbthtion of 3-
concentrat ed under reduced pressu rOVIg% ? g_
angipo-A¢chlQRAGPINF FRST FUALES-S Pl ol 8K AieBera 6 il Society, T3,

ppd al r3 Siig (;15?{) Flrly?[s%aﬁﬂ 7 ﬁlﬁfi)l)‘ﬁﬁ%kﬁét@ﬂl@mﬁﬂc 1231 B Ae‘solutlon of

roqui nol1n -eth xyacet am de
ethékyﬁca]yl chloridedd p,g, 15 namolpox (ﬁelnietdm}dﬂpane (63hm2.) ovas (dieni}ldgged

RS T ol S e TV Sel, TRoh 18 (150,
hc}cher’ §1ﬁjoma{b%?4pﬁ /nﬁfss @p?e'étr@l@efr%ﬂémmﬁﬂﬁate@ﬂ% prbdevesir dtdting

to room erature chl oronet hane (150 m_g and
mstatlmlc anncealscdefi stdé@@n@imﬂmxo’m%ﬁdrcawélde £338 )9 werel) in

TGN A e

teMiptngabiraieBtl Saturated aqueous sodium bicarbonate (100 mL) was added, and

P

the resulting mixture was stirred at room temperature for 30 minutes. The organic layer
was separated and washed sequentially with saturated aqueous sodium bicarbonate (50
mL) and water (2 x 50 mL), dried over potassium carbonate, filtered, and concentrated
under reduced pressure to provide 17.0 g of N-(4-chloroquinolin-3-yl)-2-ethoxyacetamide
as a dark oil that crystallized upon standing.
Part B

A mixture of N-(4-chloroquinolin-3-yl)-2-ethoxyacetamide (4.5 g, 17 mmol), 1-
amino-2-methylpropan-2-ol (2.3 g, 26 mmol), and p-toluenesulfonic acid monohydrate
(150 mg, 0.79 mmol) was placed in a TEFLON-lined pressure vessel, heated at 125 °C for
15 hours, and allowed to cool to room temperature. Dichloromethane (150 mL) and
saturated aqueous sodium bicarbonate (25 mL) were added, and the mixture was stirred
for 15 minutes. The organic layer was separated and washed sequentially with saturated
aqueous sodium bicarbonate (2 x 35 mL) and water (25 mL), dried over potassium
carbonate, filtered, and concentrated under reduced pressure to provide 4.6 g of 1-[2-

(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl]-2-methylpropan-2-ol as a dark brown oil.
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aqueous sodi um bi carbonate (2 x 35 nL) and water (25
m.), dried over potassium carbonate, filtered, and

w@oencesiosat ed under reduced pressure to provi deCHDIS2096/037317

of |-[2- (ethoxynethyl)-I
H i m dazo[ 4, 5-c] qui nolin-1-yl]-2-nethyl propan-2-ol as

iA . | )+ j K N3O2M
S e o T o s R lon 0B 0 ™
Part C2- (et hoxymet hyl ) -1 -im dazo[4, 5-c]qunmolin-I-yl]-2~
t hyl propan-2-0ol (0.98 g, . 1), i oy
i chivsP BRBERE Lo EboRmet il o GRrol s S a8y 0
B o A dchi ol (5G] wae cpoled to
appheximatety 9 60, andS-atloroperdxflenzdie acidi(hitges approdi@ely 77% pure

O ol NS GG B e
ths@ouR Rir66ih hangdrRute3dilitbd wit¥kch3drofme@Ené B0 MB) and saturated

m nutes. The aqueous Iagler was separated and extracted
aquepws whidemh bicerbontia (® mB).andstiyred ford ddninkies.c Shbaquedus layer was

ot ) : . _
PR R LR R Prb Sl LRSI SRRl e
friagtiovs derdddil @eppothssiuin Cabbumty, fitehed, andeomsemieridd under reduced

Himd , B- inolin-lyl]- 2-methyl 8-2-I
im azo[,é.O clquinalin-ly ]thyéTSr%dEélpr'Op n 0

oy

pPrasyEoRrPrevife O 9retIHSr (Fthoxy e FoTd-clduinolin-1-
9 Part D A [ uti f
/R Sttt ey 0 A solution ©

HRMS BRI faledfor |CyeHlms 0K 1: B16.41 66 tionda 160464 2- ol
Pq({g 96 g, 3.0 mml) in dichloronmethane (35 nL) was
QI ed to 0 0C, and trichloroacetyl isocyanate (0.60
L,  R.sB1utidRlof 1\egetBed@tbtidll-B-oxXidd- L HighidalbR, I-ERGinoBA-1-y1]-2-
was stirred for 15 mnutes at 0 OC and then stirred
mothetpaensint2-ak (OrWosn3tlmpeldn didilorpmethans(35(mb) ey cagded to 0°C,

n S r 0 ' .
oS or Pl OBt 560 5 ST loBbuls Upg Pl MR, B reaction
wald siaddverl1$ mimeémoor apd Ghenlstirred needinhit aimoomit thmperdaire.

M(FO. 25 nL of a 25% w w._solution in rrety%?qls)m,was added.

thanek 610 imple) Wasadded, and the mixture was stirre inutes and concentrated
under reduced pressure. The residue was dissolved in methanol (10 mL), and sodium
methoxide (0.25 mL of a 25% w/w solution in methanol) was added. The mixture was

stirred at room temperature for three hours. An analysis by LC/MS indicated the reaction

" was incomplete, and additional sodium methoxide solution (1.0 mL) was added. The

reaction was stirred overnight at room temperature and determined to be incomplete.
Hydrochloric acid (5 mL of 10% w/w) was added, and the mixture was stirred for one
hour. Saturated aqueous sodium bicarbonate (15 mL) and aqueous sodium hydroxide (ten
drops of 50% w/w) were added, and the reaction was stirred overnight at room
temperature. An analysis by LC/MS again showed that the reaction was incomplete.
Potassium hydroxide (5 mL of a 0.5 N solution in methanol) was added, and the reaction
mixture was heated at reflux for four hours, allowed to cool to room temperature, and
concentrated under reduced pressure. The residue was dissolved in dichloromethane (75

mL), and the solution was washed with water (2 x 50 mL), dried over potassium
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stirred at roomtenperature for three hours. An
anal ysis by LC MS indicated the reaction was
WO p@apioet e, and addi ti onal sodi um net hoxi de sSBCTIUSZING/037317
(1 0 mL) was added. The reaction was stirred overni ght
roomtenperature and deternined to be inconplete.

ﬂ??‘dr - B affoPacten e Rl HesdBR., 308 R0 o 85 was

ﬁiﬁiﬂdtw ol bipdafatogrdih ?'Tbin)sﬂﬁa GeP@UARESYiTOSHURthanol in
é&r oxi de (ten dr og 0% ww) were added, and the
die tqmeihanm@n@tmng m%v%aquwtarraﬁomamrhndén@@m dites of phyent).

e

e N e I R
msthlatidl] s drredma/tehﬁglﬁltmdwammdﬂ ed70 Ahb prbeide @ dtantno-2-

tur s heate refl fou hours, all owed
(ot loit é‘é‘}f{a?gﬂ‘ﬁ?é? Iapigpln SRAEURROPR- 2P g meedles, mp
l%f?%f pressure. The resi due was di ssolved in

or onet hane (75 ni), and the solution was washed

Mﬂ (AP Gty 3 [(5AM +30 )rMRMSj(rESé)jcadmbﬁor CofthsNiQuidanboAss.&s21,

I#g%(ggl and concentrated under reduced pressure. The

@ ](90 64 g) was purified by colum chronatography
ARAL &ldd foR (YR, NROKT, 89,994 117 SSONEIZENEburd) C, 64.94; H, 6.94; N,
di chl or onet hane contai ning 2 ni L of aqueous amoni um
I'hy4ir oxi de per liter of eluent). The resulting solid
was recrystallized from nethanol/water, recrystallized
three tinmes from nethanol, and dried overni ght under
vacuum at 70 OC to provi deEdaniplle 2m no- 2-
(et hoxynet hy
-inida Bf[P&“’%lOB]Oé O Wor dminog3-pthyl- L Hrigylazolhinglpunglingls
tan needl es, np 192},})% eYBnéABGhamidez 315 (M + H+);
HRMS (ESI) caI cd for Cl 2NACO2 M+ H+: 315.1821, found
315.1819. Anal cal cd forNi& H22N402 C5 64.95; H, 7.05;
N, 17.82. Found: C, 64,94 94; N, 17.74. Exanple
2 Preparation of N-[4- 814- I}e—ff ethyl- 1 -imdazo
[4,5-c]quinolin- 1-

Part A

A solution of 3-amino-4-chloroquinoline (5.0 g, 28 mmol) and triethylamine (5.8
mL, 42 mmol) in dichloromethane (100 mL) was cooled to approximately 0 °C. A
solution of propionyl chloride (2.8 g, 31 mmol) in dichloromethane (15 mL) was then
added dropwise over a period of 15 minutes, and the reaction was allowed to warm to
room temperature and stirred overnight. An analysis by high performance liquid
chromatography (HPLC) indicated the presence of starting material, and additional
triethylamine (1.95 mL, 14.0 mmol) and propiony! chloride (0.85 g, 9.2 mmol) in
dichloromethane (5 mL) were added. The reaction was stirred at room temperature
overnight; diluted with dichloromethane (100 mL); washed sequentially with water,

saturated aqueous sodium carbonate, 10% w/w aqueous sodium hydroxide, saturated
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yl ) butyl ] met hanesul f onam de Part A A sol ution of

3-am no-4-chl oroquinoline (5.0 g, 28 nmmol ) and
W0 pdogbseBan ne (5.8 L, 42 mol) in di chl or oneP&EOE2006/037317

(100 nL.) was cooled to approximately 0 OC. A sol ution

of propionyl chloride (2.8 g 3 1 mmol) in

Lehl

oS8 SUFF RS, ot Bl B b o B R SRR 0 e,
fivaednahd cmmmdtedeeatrwueechpldssmte r Thredembiengbighin. soAd (8.1 g) was

regppeliye RBTakeR Popre ol Bt el ppapanamide as

be?%kgbl Q’t n@ll {ishiogt hyI am ne (1.95 nL, 14.0 nmol) and
plagnysl’ hioride (0.85 g, 9.2 mml) in

Pauﬂ Bhl or onet hane (5 m_) wer e added. The reaction vvas

t d . at { t ;
di cHP SRS e SER ey » eBHeo L skt
yl)ﬁéﬁham&@t(?:’ na, qd nﬁﬁbﬂ? WL$4-2REHIbIRyE Rk dRmes B fonAR38eMyirochloride

( g ueous sodi um hydroxi de, saturatedaqueous sodi um
S

Yorde 699 arld Eeratﬁ@t A@ph@ﬂlob\P@bllqﬁﬁghé@ A0E01 47383 Jkbig, 15.5
m gl A R 5 S BP0 PR R Rh RS R g peated a

1302 foets hedrahhd Zl&ﬁlvefdfte Fodlcb lﬂ@d’iﬁ‘ tdn@pedtanél d&le%oﬁtlgesﬁﬁere removed
i V- (4-chl oroqui nol i n-3-yl) propanam de as
undpiiedpeedpresgyye ang the ;zesely@ng raa}bter posfevas ‘BFSé’é‘Sedllil dichloromethane.
r , |
Tl')gil ?gﬁ%&%ﬁ?ﬁﬁéd sga\éé‘ﬂ aﬁﬁiw cﬁ{uité’ éﬁu@&s%lﬁgﬁ% ARd Wdg; Siturated
aquéeisaniimoneat ydnpte(® h@,rmsltﬂriﬁnenkmddaa/ehmdgmmnm sulfige grsewdium
su%t%ngkgg%%?}g I«;gacghtrgfei Zlnéleerr}%@ﬁcgg %gl;rle 0 gyegllﬂltlﬁg am%
g)tvﬁds%d?{étﬁﬂk&lefr&rﬁ 19t Plopy R D Dhel dystdl (eHOK 2BkH Wl prop 1
heated at” 150 0C for 16 hours and al
act:f@tedg @lrovadﬁ 7-8emfte Eﬁa@r@thmlr Hl-imitazeldlSa¢lqhimslingdr e

e und red ure nd_t whting
R b P S ieBL R Sl opbigerZRel mhe
PagoCut i on was vvashed sequentl aI I y with dilute aqueous

amoni um chl ori de, saturated
Solid 3-chloroperoxybenzoic acid (2.7 g of approximately 77% pure material, 13

er syrup (4.8

mmol) was added in portions to a solution of N-[4-(2-ethyl-1H-imidazo[4,5-c]quinolin-1-
yDbutyljmethanesulfonamide (3.8 g, 11 mmol) in dichloromethane (75 mL). The reaction
was stirred for five hours at room temperature. An analysis by HPLC indicated the
presence of starting material, and additional 3-chloroperoxybenzoic acid (0.5 g) was
added. The reaction was stirred for one hour at room temperature, and ammonium
hydroxide (50 mL) was added. The resulting mixture was vigorously stirred at room
temperature for 15 minutes, and then p-toluenesulfonyl! chloride (2.5 g, 0.013 mol) was
added in one portion. The mixture was stirred vigorously at room temperature overnight.
A fine solid was present and was collected by vacuum filtration (3.4 g) and recrystallized
from ethanol (100 mL). The crystals were dried in a vacuum oven at 60 °C for four hours
to provide 3.0 g of N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-1-
yDbutyl]methanesulfonamide as straw-colored, feathery crystals, m.p. 198-200 °C.

MS (APCI) m/z 362 (M + H)";
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aqueous sodi um carbonate (2 x), and brine; dried over
magnesi um sul fate and sodium sul fate; filtered; and

wa@oencesiosat ed under reduced pressure. The resuPCT/I§2006/037317

amber syrup (4.8 g) was recrystallized from hot propyl
acetate. The crystals were washed with propyl acetate
A{n\g} Fﬁlgeg!f&%,ﬁﬂ?%yg?g C,5 4901f1 ySALN 1S, 37 Found: Ici 56.31; H, 6.49; N,
lﬁdByI]nethanesulfonanlde as |ight anber granules, np

166- 168 0OC. Part C Solid 3-chl oroperoxybenzoic acid

(2.7 g of approximately 77%pure material, 13 nmol)

was added in portions to aE;@Gﬁ),Il gon of -[4-(2-ethyl-I|

-im dazo[ 4, 5- c}qUInolln |y bUtéd ] met hanesul f onani de

Premrajionof Nrfdbl4- Amnmuﬂc(hﬂhomnethh él-{nrigazel4,5-cipnolin-1-yl1}-1,1-
Lonper at ur o Ariito el SplBiingaf epffirare

presence of starting mateH,al , and additiona
3-chl oroper oxybenzoi c acid (@ 5 s added. The

reaction was stirred fof at room tenperature,
) was added. The

and anmoni um hydr oxi de- &L
orou I stprred at room
es, and -t ol uenesul f onyl

resulting m xture was
tenperature for 15 mn
chloride (2.5 g, 0.013 nDI) was added in one portion.
The m xture was stirred vigorously at roomtenperature
PavArnight. A fine solid was present and was col | ect ed

b f I .4 and r I ed. fro
ot namobebet aetibdhe i el dblier EF vk 1o RO el
plnghcaaboral @C. 1AL, IXTUhmbDWng absolae @iadsl (300mlL) Has heated at
[ 4- 4amn02ethl-l -im dazo[ 4, 5-c] qui nolin-lyl

r@élw ypjl%@tmﬁﬁwtmewﬁieofer 48> élpuréwT@é volatiles weé@tem’vyd under
SR A RS G i o
adj@st&irto a%pmxﬁnatély 53 3ith the addid@®) oMNyydidthladic aEid?(rrpD enl3of 1 N)

"y ez?sﬁf:@ tgl[djrc rgjngéﬁa%%(fm 1 T,? s‘ p% gall%gég/ gﬂitrtllqonI was then adjusted to
approximately pH 12 with the addition of aqueous sodium hydroxide (70 mL of 2 N) and
extracted with dichloromethane (5 x 800 mL). The combined extracts were dried over
sodium sulfate, filtered, concentrated under reduced pressure, and further dried under
vacuum to provide 13.05 g of tert-butyl 2-amino-2-methylpropylcarbamate, which was
combined with material from other runs.
Part B

A solution of ert-butyl 2-amino-2-methylpropylcarbamate (20.8 g, 111 mmol) and

triethylamine (23.2 mL, 167 mmol) in dichloromethane (125 mL) was cooled to -9 °C. A
solution of methanesulfonic anhydride (21.25 g, 122 mmol) in dichloromethane (106 mL)
was added over a period of 50 minutes while maintaining the reaction temperature at or
below —4 °C. After the addition, the reaction was stirred for 30 minutes; diluted with
dichloromethane (80 mL); washed sequentially with brine (30 mL), saturated aqueous
ammonium chloride (30 mL), 10% w/w hydrochloric acid (20 mL), brine (10 mL),

saturated aqueous sodium carbonate (20 mL), and brine (10 mL); dried over magnesium
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di met hyl et hyl } met hanesul f onani de nonohydrate Part A A

sol ution of |, 2-di am no-2-nethyl propane ( 11.9 rnL,
wai®d7/089B8j, tert-butyl phenyl carbonate (42.1 PCT/USRE6/037317

nmol ) and absol ute et hanol (500 nL) was heated at

reflux under a nitrogen atnosphere for 20.5 hours. The

vol atil es were repoved undar c :
subizs Pl aeoat Vi B Seaf S B AL rachlf & plovice
terﬂ@ft%laﬂin‘éﬁﬁy@d-[K@etﬂ?@ﬁl@dﬂymﬁﬁﬁicﬁpmbyﬁanwmbtet he additi on

0 ydrochloric acid (140 nL of 1N) and washed wth
PartiCchl oronet hane (2 x 1 L). The aqueous sol uti on was

t hep_adi . i 19 S
el R RARE L AR 3 i gcadsund o

anc®atirfedC tTd nwitérinl dioahPart Brvetshdde inPoxti@Bdoldyed bihan ethanol rinse.
conbi ned extracts were dri e?e over. sodi,u

The rengtiaraes SNESHDPAREA0 LI BT AT DRl s THighiy The solvent
wal ﬁernﬁ(ﬂl%ﬁ ﬁ&éﬁgd&brzég ﬁ%esﬁﬁ@,%ﬂ%ﬁeore@iﬁﬁé’ Wwd e cdnteMpated Biice from ethanol
- butyl e - et hyl

ani no- propyl car bamat e, whi ch was )
and el wreldr wicubmntatpeovidd Nf(2-amiea-hdrdimeHyletivd)ymethangsulfonamide

ol yti.on of tert-butyl 2-am no-2-nethyl propyl carbanate
hygrogh'gri¢f- 111 rmol) and triethylamine (23.2 ni, 167
paffiP! ) in dichloromethane (125 nl) was cooled to - 9

O0C. A solution of nethanesul fonic anhydride (21,2
122 Imarglaps-linedipressues sl fasoltioned Ne{4-C qawéﬁeﬁaﬁk?-’ a

oS Shafls AF PGS, oy bt s
hy%r?glﬁlbig?% %Vt&ﬁ %ﬁlgl.’)(‘ gﬁd)rlr)‘L, ai.id Giéthyila(;nﬁlneﬂﬁ mu,dﬁemnm;)ﬁm
trifbjarpashaumd (L) vat g?aé%%?’& SRS T CEhER: AReedlrdt PAEPLS
ol BPNE SIS ARaL Ll 130 1)
dirhdtBylethy)mithandsubfoeamivedydwichloside (&6 &) and iretyyéagnine (0.3 mL) were
ad&,egig ffh%::f{ea’}l]%j 8’519 g(gnrtip%%? tﬁ% %rq afdifidaa rl%’hoﬁﬁq T(iillé S tiIdREe removed
under TRaUReH pleshirBRidaths shiany khbdei pelepraniitsohel mdichloromethane.
The solution was washed sequentially with dilute aqueous ammonium chloride, saturated
aqueous sodium carbonate (2 x), and brine; dried over magnesium sulfate and sodium
sulfate; filtered; and concentrated under reduced pressure. The resulting amber syrup (4\ g)
was purified by column chromatography on silica gel to provide 1.6 g of N-{2-
(ethoxymethyl)-1 H-imidazo[4,5-c]quinolin-1-y1]-1,1 -dimethylethyl} methanesulfonamide
as an amber syrup.

Part E ‘

Solid 3-chloroperoxybenzoic acid (1.1 g of approximately 77% pure material, 5
mmol) was added in portions to a solution of N-{2-(ethoxymethyl)-1H-imidazo[4,5-
c]quinolin-1-y1}-1,1-dimethylethyl} methanesulfonamide (1.6 g, 4.2 mmol) in
dichloromethane (30 mL). The reaction was stirred for three hours at room temperature.
An analysis by HPLC indicated the presence of a small amount of starting material, and
additional 3-chloroperoxybenzoic acid (0.2 g) was added. The reaction was stirred for one

hour at room temperature, and ammonium hydroxide (30 mL) was added. The resulting
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Part C Hydrogen chloride (153 nL of a 4 N solution in

1, 4-di oxane) was cooled to 0 OC and stirred. The
wOorig/033Bs5 f rom Part B was added in portions foPCDURZOEY37317

an ethanol rinse. The reaction was allowed to warmto

roomtenperature and stirred overnight. The sol vent

mi%fiie (wﬁm‘gg%uh'l?@ﬁfrea aele L RHERAKE Bor 137HintRE, AThALE
was concentrafed twice from ethanol and dried under

tolwemasuldortyd cllotdé 697 g, 0.0051 mol) was added in one portion. The reaction
-(2-am no-1,|-di.nethyl et hyl h | £ I, .

s SERGPICS SRR A3opin EprRLLE R TG P R afied wit

didtBSrSflethafe, SRIskdd %gu@{tiaﬂy%ﬂl‘s@lfﬂrﬂé@ BilieB 04 sdttidn hoboRate (2 x) and
et hoxyacet am de .0 6

7. 1),
bring({ 2), dnied gvetr,spdi«(mmsetligaw aéﬂhyagq?éﬁ%llﬁéﬁ@m filéeredsiand concentrated

BRSSPt ST P A
chivgdtegaptty dbli€CGdl slutlfy Wok divhlodomethae) $olsovd BiRleCiystallization

i ndi cated the presence of starti terial
fropy grapy bacsiats @D?rQL/;M%g,i_vg 9. Sig gfr a tlalq gol?c’ila.1 "lel{el s%li’d v?ag%crystallized

i I I am r4.dg ;
L RO S DL 0, oven
at 60RCIfoiufadr ficuis fnpradide 0iSoHbf N-§24dansno-THethuoymtthyled H-
were renpoved under reduced pressure, and the resuLtc{ n%
ydrate as pale

imidageld. palsimolind -wi-d dofimsthyisinyy BabanesHEP RS meRg
[ shaedsequentially with dilute aqueous

yeé%hsg%’\gﬁﬁol\r@dgb% g’\t urat ed aqueous sodi um car bonat e
MS2E8)) /889D (Mi+d)"; dri ed over magnesi um sul fate and

sodiumsulfate; filtered; and concentrat under
Arbqalsadop s 0ea0-STHEHERS G T4 G Thiogos Noy7dp: Fanncs) Cyddo6: H

b i by col um chromat ography on silica gel to

6'%%#5?1. 6 g of NN{2- (ethoxynethyl)- 1 -imdazo

[4,5-c]quinolin- 1-yl]-1,1-dinethylethyl

} met hanesul f onani de as anE%ng%SfefyrUp' Part E

Preparation of N-{4-(2-Ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butylmethanesulfonamide
N e N\ /
E::P:N
N
H

A mixture of N-(4-chloroquinolin-3-yl)propanamide (0.1 g, 0.4 mmol) and N-(4-

O

i

“S—
I

)

aminobutyl)methanesulfonamide hydrochloride (0.095 g, 0.5 mmol) was sealed in a vial,
heated at 125 °C for 16 hours, and allowed to cool to room temperature. Water was added,
and the solution was adjusted to approximately pH 10 with the addition of sodium
carbonate. The aqueous solution was extracted twice with dichloromethane (50 mL), and
the combined extracts were washed with brine, dried over magnesium sulfate and sodium
sulfate, filtered, and concentrated under reduced pressure. Analysis by HPLC and mass
spectrometry gave evidence that N-[4-(2-ethyl-1H-imidazo[4,5-c]quinolin-1-
yDbutyl]methanesulfonamide was the major product. MS (APCI) m/z 347 (M + H)".
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Solid 3-chl oroperoxybenzoic acid (1.1 g of

approximately 77% pure material, 5 mol) was added in
w@ororioasesst o a sol ution of -{2-(ethoxynethyl)-PCT/US2006/037317

H i m dazo[ 4, 5-

clquinolin-l-yl]-1,1-dimethylethyl}nmethanesul fonam de

(1.6 g, 4.2 mmol) in dichloronmethane (30 nL). The

reaction was stirred for_ three hours at room

tenperature. An anal ysi xempielSGrnidrdi cat ed t he

star.tin erial .. and .
BB R o e AR b0 Bho B SD B RSt sonamice
added. The reaction ma%h irged for one hour at room
tenperature, and amoni y ide (30 nL) was added.
The resul tingm xture rously stirred at room
tenperature for 15 m S, hen; ?-
t ol uenesul fonyl chl ori (0.97 g, 0.0051 nol) was
added in one portion. The reacti Oy mpxture was
vigorously stirred at roon1tenper%%@k§ for two hours,
di luted with dichl oromet hane, washefl sequentially with

saturat ed aqueous sodi um carbonate (2 x) and brine ( 1
x), @rdobaioogV-Glectilenorsinbliad eyl prepanagives D 0Mgs 02fratme]), N-(4-

fil d cen rat.ed er ce ssure.to
oy e s R e B R IRRE . DF P TF rBApTE e BidRlomine
(GOSORBL 090 2RHY) @ths ls&llvsﬁ lﬂﬁl:até&bélbwwehs%anéu in a vial and heated at

dlchloronethane) f ol recrystallization from

Lot Gpiar 4§ dets: @Kq@lmﬂg’)HPbg didieatsl ®f1 gatwfofd\f—{éhﬁz siy1-HH-
Ol ot M EF DV el o PR i in -

yhpropamnddeshoain @lbwC for four hours to provide 0.55 g

m|

fh\/l\-l -
FXARIE o[ 4, 5- ¢] qui ROIVFH- I-yI]-I [ ]di met Ripduetrimfing diaterdal
sut fonam de ITan ﬂél?a}i]l,?l as pdl € yel Fow Tt yst a9§7 mp-

161-163 0C. Ms ( 392 (M+ H+; Anal, talcd for

Ci 8H25IN5O8S Q—IZGBoIﬁ‘Qpa’faBI 79; H 6.65 N, 17. 1092_Eound.

C—52.-69. H 6 56 16.87. Exanple 4 Preparation of

N-[4 (2-Ethyl- 1 -|mdazo [4,5 -c]qui nol i n-
1- yI)butyl]nethanesulfonaqggﬁnﬂe7

Preparation of 2-Methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine

Part A

A Parr vessel was flushed with nitrogen and charged with 5% platinum on carbon
(1.1 g) and water (5 mL). A solution of 3-nitro[1,5]naphthyridin-4-ol (22.0 g, 0.115 mol)
in triethylamine (23.3 g, 0.230 mol) and water (1.1 L) was added, and the mixture was
placed under hydrogen pressure (35 psi, 2.4 x 10° Pa) for three hours and then filtered
through a layer of CELITE filter agent. The filtrate was concentrated to a volume of 400

mL by flash evaporation at 75 °C and allowed to cool. A solid formed and was collected
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A m xture of iV-(4-chloroquinolin-3-yl)propanam de
(0.1 g, 0.4 mol) and N-(4-
w@eioiobiesyl ) ni et hanesul f onam de hydrochl ori de POT/0S80¢037317
0.5 mvl) was sealed in a vial, heated at 125 0OC for
16 hours and aI | owed to cool to roomtenperature.

Wat er '
vy S RS e SO PADMENARE G481 o st
colBﬁ:ﬁﬁﬁ%‘éﬁmT@% -gpeonus sol ution was extracted twice
di chl or onet hane (50 nL), and the combined

MBS petzs] 62 +iBShed with brine, dried over magnesi um
Paﬁ | fate and sodiumsulfate, filtered, and concentrated
der reduced pressure. Analysis by HPLC and nmass

spe Pg&%@ﬂdsgﬂgl axgchiorlddenT.e of 0804 Afod)y \@& aldhy H}dpw1se over a period
-im dazo

of Homimngs ek BB Gl ORI PPy Hi b 20N 5 A 0L o N

oy R R B4l ﬁﬁéﬂ%ﬁ%ﬁ‘é‘ﬁ%‘%&m
10 ?g&gg 2o i°@BHL§iﬁlg ithél a(dﬂiwdai avmuma atlditioR wabk Fompleten dheirdastion was

. ) nmo
stizaer atabgm;tq:r)m@gm& an@w deatrg i QLI Giri 1geninytesprdgllowed to
cof R opeetl CLREEN T R Bt Ok e

terS24185¢ Blow 38 °0C The ini4frd w4y Sirrefiat 20vah diprddyre L 3D minutes,
i'ndicated the ratio of iV-[4-(2-ethyl-1/fimdazo[

heatedbatc] 0UChiok thre¢ haury, lood pligwied tenoek o Pomdamperatuge overnight. The

V- h
YRR E O
sathfdted dfudddsobithn®csiborlale. STHeARBICRY AN Ivad ertiaciel HRedetiinfesAvith

Parr vessel was flushed with nitrogen _and c ar ed w
didhdarpingthaneinTiencasabineshex(rasts wgre HAThCHIE) DI Eer Py Sbditim

| ut
I% (? inaigr%sttén g{llge{t? Egkﬁ]d gl)ﬂ}%ggétgd ﬁh&j% cﬂlc@t!l {eggxéﬁgoggv%é)g %tlcky
an(bh(r]I Baste. l?ll&Spaatédmt tricumated With rWaxdelethy\beshqmlfamﬁﬁmunmr and the
re g}rggs%gg d\?&{é ;gﬁgqae;eq lf}éyaé;&}\?m ﬁltratlon tolg9v5e AF al)lloro(t 5nap§t%yr1dm—3-

amine (11 g) as brown granules, mp 188-190 °C.
MS (ESD) m/z 180 (M + H)".
Part C

A solution of 4-chloro[1,5]naphthyridin-3-amine (4.0 g, 0.022 mol) and
triethylamine (4.6 mL, 0.033 mol) in 1,2-dichloroethane (80 mL) was cooledto 3 °C. A
solution of acetyl chloride (4.4 g, 0.056 mol) in 1,2-dichloroethane (5 mL) was added
dropwise over a period of five minutes. The reaction was then heated at reflux for five
hours; allowed to cool to room temperature; diluted with dichloromethane (100 mL);
washed sequentially with saturated aqueous sodium carbonate (2 x), water (1 x), and brine
(1 x); dried over sodium sulfate and magnesium sulfate; filtered; and concentrated under
reduced pressure to give 4.7 g of dark brown solid. The solid was recrystallized from
acetonitrile (20 mL) and collected in two crops to give N-(4-chloro[1,5]naphthyridin-3-
yl)acetamide (3.0 g) as brown solids.
MS (ESI) m/z 222 (M + H)".
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through a layer of CELITE filter agent. The filtrate
was concentrated to a volune of 400 nL by flash
we@posasi on at 75 C and allowed to cool. A soPCTIUS2006/037317
formed and was col | ectedby vacuumfiltration to give
3-amno[ |, 5] naphthyridin-4-ol (16.4 g) as a fine
p rrblst ardcol ored powder, np 315-320 C. Ms (ESI) mz 162
+ Hy+. Part B Phosphorus(lll) oxychloride (47.0 ¢
0. 3R4mikalrd oS4 amtted 105]a4philseidinveiyacqianided1 6fg, 8®73 mol) and
mnutes to a mxture of 3-am no[l, 5] napht hyri di n-4- ol

isob%glgm:rx% (78, %240-9623 mjofy wagi healerit itk Halat d 0 (Spryrmight,
> . rae |
gy lg B i O S S B LR Rg 1 B0 FrhREP P8 i anc

sat@dfddtagduvesditRngalivingte (RO el e Acprecipitate oratadr e naikture was
.roomtengegaturefor three hours, heated to 90 for
stirtegl atironip tesnpesgiaredpr bRd@uisoandige pfealpﬂfaW%se«}%lé?tai? by ¥acuum

 or - . . 1 hi . ar
fig o8 pad AT e MGy KRk B PRI CRBL DL %
im{dﬁﬁ[ﬂ,ﬁﬁf}p,eﬂ’]ﬂépm rfdfﬁfe @Oﬂfgrg')rautgwipolmlat,mb a10-100°C f or
ree hours, and allowed to cool to roomtenperature
MS(ARG) gz 241TAE i ul ti ng bl ack sol uti on vvasnpmade basi ¢
Palgﬁ slow y adding solid sodi um carbonate and saturated
gueous sodi um car bonate. The basic sol ution was
ext Sakd eadhlobseotybermisdid (18 glof eprrositiwaely 77%@ire material,

0 G s L g el P ara BB RB I

i i 5L SAUGRELHEREN @ 4P, 9.0080@dlf inGdivhiambRithap8$3®mL). Th
1m{§ﬁgﬁpascﬁguaﬁ§p t r}frt ura edSOgvvi th war rr? (ljll et hyl et her$f orr]rl : )
reaBBomivasistieed ah nebry benpesasetfondiresdiones andsvasbed with saftugnjed

oL LT LY ELORR L g e v
dichferbmetibe. TBR doMbindd) drgari?@frhct@n@\v&@é whited with brine, dried over
sognlgilhsllll()fzratg [alrlél g}agggs?&rg%{ﬂlfat{a,nﬁl%%e}éadr]]arl?de cén%ér?trgt’ed 8r'1 e% %e uce|:3 pressure
to give 2-methyl-1—(Z-methylpropyl)-S-oxido-1H—imidazo[4,5—c][1,S]naphthyridine (13 ¢g)
as yellow solid.
MS (APCI) m/z 257 (M + H)".
Part F

p-Toluenesulfonyl chloride (1.2 g, 0.0061 mol) was added to a vigorously stirred
mixture of 2-methyl-1-(2-methylpropyl)-5-oxido-1H-imidazo[4,5-c][1 ,S]néphthyridine
(1.3 g, 0.0051 mol), dichloromethane (25 mL), and ammonium hydroxide (17 mL). The
reaction was vigorously stirred at room temperature for two hours,t and then the stirring
was stopped and the layers allowed to separate for two hours. A precipitate formed and
was collected by vacuum filtration to give 0.9 g of ivory needles. The needles were
recrystallized from isopropanol (12 mL), and the collected crystals were dried in a vacuum
oven at 60 °C for five hours to give 2-methyl-1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5naphthyridin-4-amine (0.7 g) as colorless needles, mp 227-229 °C.
MS (ESI) m/z 256 (M + H)';
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triethylamne (4.6 nL, 0.033 nol) in
1, 2-di chl oroet hane (80 nL) was cooled to 3 C. A

wa@eloasss of acetyl chloride (4.4 g, 0.056 nolPCT/mS2006/037317

1, 2-di chl oroet hane (5 nL) was added dropw se over a
period of five mnutes. The reaction was then heated
r b | I

A 7 &3 B0 I o7 ek e ¢ T20°R 655N
27&shed sequentially with saturated aqueous sodi um

carbonate (2 x), water ( 1 x), and brine ( 1 x); dried

over sodium sul fate and magnesium sul fate; filtered,

and concentrated under re |Pgessure to give 4.7 g

of dark brown solid. The solid was recrystall i.zed from

acet oni t Preparationofrl-{2-drihydpropgltlédimidazalb Swlwpsoling

give 7V-(4-chloro[l, 5] napht hyridin-3- yl)acetam de

(3.0 g) as brown sol i ds. W& Y ) mz 222 (M +

H)+. Part D A mi xture of

i V-(4-chloro[l, 5] naphth cyljacetam de (1.6 g,

0.073 nol) and i sobutyl an m., 0.0722 nol) was

heated in a sealed vial at 120 OC overni ght, all owed
pdPaco0l to roomtenperature, and added to a solution

of water (100 nlL) and saturated aqueous sodi um

car biforatieadi@ 0.36 ;L) Avap skeeilp addedewitostirsog toTaveticrantiydride (0.8

b el ohe i SO Ba s Sret o 2 Prieroin it 20 0 a
so@%t%&%nfgsari}lﬁg r%%i;&)%thameedo 5@% % ¢/Bmd] R tdhydrofuran (5 mL). The
reaulsng: Paixtus) wiasptittag fording diopul at450my teragerafitey f}geqwiewas mgsent and

Part Sol
wh S ek b e ot il b O 08X 706

c}ﬂ&b@ulﬂaﬁ@mﬁfom&nﬂﬁ%amai SO, rﬂlsiq!%iww@ortl ons to a

sol ution of 2-nethyl-I-(2-net hyI propyl) -1 H m dazo[
PutB-c][ 1, 5] naphthyridine (1.45 g, 0.0060 nol) in

di ch T ' S AS t

g T N W N S S
isstaftyemiRd0.25 mL, 2.4 mmol) was heated in a sealed vial at 110 °C overnight and

allowed to cool to room temperature. Dichloromethane (1 mL) and aqueous ammonium
chloride (1 mL of 10% w/w) were added. The organic layer was separated and washed
with 10% w/w aqueous ammonium chloride, dried over sodium sulfate, concentrated
under reduced pressure, and dried overnight in a vacuum oven at 35 °C to provide 41 mg
of a brown crystalline solid that was analyzed by LC/MS and found to be a mixture of 1-

(2-methylpropyl)-1H-imidazo[4,5-c]quinoline and 3-amino-4-chloroquinoline.

Example 9
Preparation of 1-(2-Methylpropyl)-1H-imidazo[4,5-c]quinoline
N “ I N\

¢

A
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aqueous sodi um carbonate (100 nlL). The aqueous
fraction was extracted three tinmes with
waole@hioaioesret hane. The conbi ned organi c fracti oPGT/WE2086/037317
washed with brine, dried over sodiumsulfate and
magnesi um sul fate, filtered, and concentrated under
reduced pressure to give
Pagf. t hyl -1-(2- et hyl propyl ) - 5- oxi do- |
- | mmﬁgﬂ{o‘l‘m@'&dy[:lhloﬁli@@phﬁ]bm 973111@9 Wal: aﬂd@j d@pwyse ltd @wtirred slurry
solid. M5 (APCI) m z 257 H)7
of g= armmg@n@@lm -f-oh YdT@Phl@Frlql 5@ &Q @mqio MQ%P?DWS The

te@ﬂ%%&ré ?%tﬁft \é{rlgtglf %@%Xseﬁ% Eﬂgcﬁ\? T1 az otf'lé %u gf&fﬁﬂe addition. The

reichoﬁ]lmaﬁllrd bvw alﬁ)vveal 16 Lod tg rodin m'mﬁierfftmte) then about two-thirds of the

di_chl or onet mL and um h
DS FHROF ST b ARE ErE Ot ISt Py hen i and the solid
16 (Vigs,
OB R A R A St ().
MB(QESEm/A2§)4éM|“prate fornmed and was col |l ected by
Paﬁ@guumflltratlon to give 0.9 g of ivory needles. The
dles were recrystallized fromisopropanol (12 ni),

and A BRis¢oial 663 afar%r MﬁlﬂﬁNS(4V\&tﬂ@rodlﬁ1h6En-B¥yl)’slN\Mcuum oven
at 60 OC for five hours to give 2-ne

dimethylimidaigumpaneidy (4.3Q g, @ ﬁl(hmgy}b 1Slohu15{1an@gpf (O 50 mL, 5.4 mmol), and

R o
préRureGR4dtbiNmd the v&Sel ®6atedin & dien alN1 2A¥°@ 8or 1Bdwnck. Afer cooling to
i on

65.53; H 6.68; Ny 27,35. Exanple 8 Prepa
ropTtgmhEliyt, SREBYER 1 oL Aot i) Ry T Bigpepjy/mass
spgafdﬂl&rﬂﬁﬂg 1%@ 138 tHE‘-r)sadﬂ%ﬁ vxsals N &ﬁ‘é’ig eQ M4 {ddsqtvkak pldRed back
to acetic anhydrid , he reaction was
insidé theeemtnd b@md @dﬁ é P@tfwr leS lncmrs 2After dvoling tearedm theperature,
examma%on 3f the reaction mixture by liquid chromatography/mass spectrometry
indicated that the major product of the reaction was 1-(2-methylpropyl)-1H-imidazo[4,5-

cJquinoline, MS (ESI) m/z 226 (M + H)".

Example 10
Preparation of 1-(2-Methylpropyl)-1H-imidazo[4,5-c]quinoline
N
N* T
N\\(
A flask was charged with 3-aminoquinolin-4-ol hydrochloride (1.0 g, 5.1 mmol),
20 mL of acetonitrile and 1.5 mL of DMF. Phosphorous oxychloride (0.7 mL, 7.5 mmol)

X

was added to the stirred slurry. The mixture was stirred at ambient temperature for 21
hours. The mixture was filtered to remove solids, rinsing with acetonitrile. To the filtrates
was added isobutylamine (2.5mL, 25.5 mmol). An exotherm was observed upon addition

and the solution became a slurry. The mixture was placed in a glass pressure vessel and
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solution of 3-am no-4-chloroquinoline (0.50 g, 2.8

mol ) in tetrahydrofuran (5 nL). The resulting m xture
woa®788398% ed for one hour at roomtenperature. PEI/EF8L006037317

was present and was collected by filtration and washed

with diethyl ether to provi de 0.48 g of 4-

hef | ?Ia_glgg‘lé%oell ,ggp éjo%?hp gzte%?oozfmg%o %o 9e|ni1p%ratunt% examination
ofthé fb'a@’c!d?ﬂﬁix@lﬁje 'bg'lfzé%ﬁd élﬁérﬁ?tﬂkﬁﬁh}(/ﬁ}a%e%rorﬁetgfllnﬂlﬂaﬁedQ]ikﬂ the

I sobut yl am ne nol ) was heated in a
res@memaswanly@pHM@e crm/@uw gias takap uplin Shwed. efovaierpandts® mL of

om t Dichl o
T TR P PG T el SRfaBANEYS mof
dlelﬁlgwﬁie@hdnay\@hmh\@\&s 36dinal edihahdsepasiitivhlbfonifanetayer.
aqueous anmmoni um chl oride, dri id over_.sadi um sul f at e,

Exaapinationyofithercqimbiaed dighigrasnethane Jayeredy lignid ghiompiography/mass

sp%iyt%rﬂ%ghl&lgicgtreg ki %ﬁﬁ‘é}%}’gﬁ%dg&t 2 \%a Iglgtgﬁf ?%/}52@)6 %—1&1%20[4 5-
c] t}gihblﬁheal\/lﬁ; (Eﬂ]}mb/zt 5{.52/65@/1 & Hii xThe kyef were drulad with magnesmm sulfate,

r o nol i
el oaBa %%@mr%ﬂ%’hi? ASopEA 919 GilopEseffie o MR 300
S 1 450 AT 20,
4.63 Ghvi=seS5 tHz, 2H§12.22 @ul 19U .PY (b =36.6Hz 64D HBMSESIpdalcd for

‘ Ct‘*ﬁ%@ﬁ&hﬁrﬂg?é ﬁ‘g‘l %‘?W%L#g lgg%r eggegogow;bgzt Dg/go 'CI':he

over the course of the addition. The reaction m xture
was allowed to cool to roomtenperature, then about
two-thirds of the DMF was renpved under reduced

8{ Ie o etconbo-r{ 2[\8/ Id f%)ﬁ\ﬁ;r ? 21!\@% é{égtglﬁatéqtt b 8%@1{1? ah@ %uﬁ’l?c!alﬂgns cited
heréth R inydrbOtatal Or reRsTtite in thidk&ntidety AST 6Bl \)Jerﬁﬁﬂdlﬁaéallyl\/l
1n-(|:-or|p_>?)r-'a:1iedp%7ratr1ous modifications and alterations to this invention will become
apparent to those skilled in the art without departing from the scope and spirit of this
invention. It should be understood that this invention is not intended to be unduly limited
by the illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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A gl ass vial was charged wth
JV- (4-chl oroqui nol i n-3-yY)-N, Ndi net hyl i m dof or mam de
W@ 2002033935 0. 40 nmol ), isobutylam ne (0.50 ni, BCHUS2006/037317
mol ), and pyridi ni unp-tol uenesul fonate (5 ng, 0.02
mol ). The vial was placed inside a steel pressure

vessel heated in an oven at 150 OC for
W@Sﬁ%@ﬁﬁ%‘?ﬁ cooling to roomtenperature,
exam nation of the reaction mxture by liquid
chr omat ogr aphy/ mass spectr.o ry.indicated that th
1. { eadunohoNEY PRGORBR STGImIGRPo e CUREIHTe SRatPoRPa oE PR fporeol
i Nsi Lo.for 15 hours.
Or%@ﬁ%ﬁgﬁ%%ﬁﬁﬁéﬁﬁgﬁgggE@?g%g%?g?%gééﬁ%xanination of the
r eagtdvidingra xdrip@mndyofitheBorchudhomat ogr aphy/ mass
spectronetry indicated that the major product of the
reaction was |-(2-nethyl propylg-1 Himdazol4, 5-
c]quinoline, M5 (ESI) m g NﬁfRZFD+- Exanpl e 10
Prepar ati on of |
I-(2-N®thy|propyl)-l//Rgni azé[&{S-c]quinoline A flask
was charged w th 3-am noquinol i n-4-ol hydrochloride
(1.0 g, 5.1 nml), 20 nmL of “acetonitrile and 1.5 nlL of
DMF. Phosphorous oxychloridgy0.7 nL, 7.5 mol) was

added to the stirred slurry. The m xture was stirred
at andieoting hapempowndeoffkormplal Vhwith an amine qfith foraulgdaNH.

filtered.to remve Il ds, . ki NS| j RLL .

o therride T8 Gl by SbER A bR R b

mol ). An exot herm was obser ved upon addition and the

sol ution becane a slurry. e gjxture was placed in a

gl ass pressure vessel andfeafedyig an oven at 120 0C

for 3 hours. After coold goom t enperature

exam nation of the reacttion m Xture by |iquid

chr omat ogr aphy/ mass spectrdbetrytindi cated that the

reaction was mainly conplete. The slurry was taken up

in 50 nL of water and 50 mlL df dichl oromet hane. The

| ayers 1 ueous was extracted with
o3 ﬁ%ﬁ%%ﬁﬁﬁgﬁ?%%gﬁégﬁﬁﬁggﬁﬁﬂ?ch was conbined with the
wisggiar at ed di chl oronet hane | ayer. Exam nation of the

conbi ned dig%&or nmet hane Lixers b

chr (ﬁ]ﬁts@@p‘rg group consisting of hy)érolglerci%lludoro, chloro, bromo, iodo,
hydroxy, phenoxy, -O-S(0)-R’, and -N(Bn),, wherein R' is selected from the group

consisting of alkyl, haloalkyl, and aryl optionally substituted by alkyl, halo, or nitro, and

Bn is selected from the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or
E is joined with the adjacent pyridine nitrogen atom of Formulas 1 and IV to form

the fused tetrazolo ring in Formulas I-1 and IV-1:
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spectronetry indicated that the major product was
| - (2-methyl propyl)-1 -imdazo[455- cjquinoline, M
wQ@ EB7p3Imy 226 (M + H)+. The | ayers were dri edP@i/UK2006/037317
magnesium sul fate, filtered and concentrated to
provide 0.17 g (15% of a sticky anber residue. 1H NWR

300 ., 5 d 9.24 (s. | 8. - B
(m Litgicgegopite fr s el Soks bl 1ol Figpony,
and ¥ -S)%@Bz*R'?Wg&CM' it 5ectdd BSm (b grdup cénsbstig of Blkdyt, htleMRyl, and

(ESI) calcd for CL4HISN3 [ M+ H +: 226. 1344, found
ary2 2ptiagdly sulmtisuted hy Rlikyle helos@ 880 es of the patents,

R e T e R g R o S

wer e i ndhyi@ged,| y i ncorporated. Various nodifications
and alterations to this invention wll becone apparent
to thosehdlegehed in the art without departing fromthe
scope anqlé,pi rit of this invention. It should be
under st ood-t’hat this invention is not intended to be
undul y | ialkiehgld by the illustrative enbodi nents and
exanpl es set forth herein and that such exanpl es and
embodi neﬁﬁ"é’xéire presented by way of exanple only with
the scopengiiidgnd Nnvention intended to be limted only
by the clains set forth herein as foll ows. WHAT | S

CLAI MED FS(Rgd2; A net hod for preparing a |

RS S TR i S 1ot o
WHeFEH i begizénea g pyeldint ringds mowubstitatet dr subgtitated by one R group,
or b e P shissraed by one X ey brl bl R, B!

L T o Y o 05,200 el
optibealyafontaining one nitrogen atom, wherein the fused ring is unsubstituted or
substituted by one or more R groups;

R is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
-N(Ro)q;
R, is selected from the group consisting of:
R4,
-X-Ry,
-X-Y-Ry,
-X-Y-X-Y-Ry,
-X-Rs,
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wherein: Eis selected fromthe group consisting of
hydr ogen, fluoro, chloro, brono, iodo, hydroxy,

wW@b@no33p3s - 0-S(O 2-R, and -N(Bn)2, wherein RPCT/HS2006/037317

sel ected fromthe group consisting of alkyl,

hal oal kyl, and aryl optionally substituted by al kyl,
hal o, or njgr nd Bn is selected fromthe group
consistiﬂgagpg%gﬁZyl, / ?- met hoxybenzyl ,

j ?- met hy hbhegyX - YaRd, adf ur anyl met hyl ; or E is joined
with the adjacent pyridine nitrogen atom of Fornulas |
and 1V t NFodKtRe: f used tetrazolo ring in Formul as
1-1,ak =13 gL 8 U .ected fromthe group
cong‘ﬁé Sle%egtégffr(frﬂa%er%r,yué:ﬁ(%ngirsgflgg{;onD, i odo, phenoxy,
and -0-S(R), -R, wherein R is selected fromthe group
consistiqg of al kyl, hal oal kyl, and aryl optionally
substi tur dhby al kyl, halo, or nitro; RAand RB are
independggr¢xgs§kpcted fromthe group consisting of:
hydr ogen,” hal ogen, al kyl, al kenyl, al koxy, alkylthio,
and - N(REB:Rnr RA and RB taken together forma fused
benzene rin r fused Fi.di ring wherein the
ben%éﬁ%seﬁ‘?cﬁ%‘g?fngk}ergra}l%ggryllshgépg unsubstituted or
substitutgg,y one R group, or substituted by one R3
group, or substituted by one R group and one R3 group;
or RAand-RBf-Bken together forma fused 5 to 7 nmenbered

saturated, f)&-’iﬁm,
-Z-X-Y-X-Y-R4, and
—Z-X-Rs;

X is selected from the group consisting of alkylene, alkenylene, alkynylene,

arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or-

heterocyclylene and optionally interrupted by one or more -O- groups;

20

25

30

X is Cagpalkylene;

Y is selected from the group consisting of:
-O-,
-S(0)o-2-,
-S(0)2-N(Rs)-,
-C(Re)-,
-0-C(Re)-,
-0-C(0)-0O-,
-N(Rg)-Q-,
-0-C(Re)N(Rs)-,
-C(R¢)-N(ORy)-,
-O-N(Rg)-Q-,
-O-N=C(R4)-,
-C(=N-O-Rg)-,
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optionally containing one nitrogen atom wherein the

fused ring is unsubstituted or substituted by one or
WOoRNog/0559g% oups; R is selected fromthe group cPOEUSI006037317

of : hal ogen, hydroxy, alkyl, alkenyl, haloal kyl,

al koxy, alkylthio, and -N(Re)2; R is selected from

t he group.g i stin . -R4, -X-R4, -X-Y-R4,
- X- Y- X- Ygégﬂf@g@g%bQ R4 R2 is selected fromthe
group consi gof: -RA -X-R4 -X-Y-R4, and -X-R5; R
i s sel ect fhyﬁ¥rhe group consisting of:
R

10
>

-—N—C(Rej—w—

\ R7

—N— R7j|—Q—-
\ R7

, and

N—C(R) *m
et

R10

10 .
H

Y, is selected from the group consisting of -O-, -S(0)o-2-, -S(0)2-N(Rs)-,

‘V’”/\F

N
N(Rg)-Q-, -C(Re)-N(Rg)-, -0-C(Re)-N(Rg)-, and R,

Z is a bond or -O-;

R, is selected from the group consisting of hydrogen, Ci alkyl,
hydroxy-C,.p0 alkylenyl, and alkoxy-Ca.o alkylenyl;

R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen,
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino, élkylamino, dialkylamino,
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,

0X0;
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-Z-R4 -Z-X-R4, -Z-X-Y-R 4, -Z-X-Y-X-Y-R 4, and

-Z-X-R5; X is selected fromthe group consisting of
wa@bdyloasee; al kenyl ene, al kynyl ene, aryl ene, PCT/US2006/037317

het eroaryl ene, and heterocycl yl ene wherein the

al kyl ene, al kenyl ene, and al kynyl ene groups can be

opt ional err ated by aryl ene,

het 356%1?%}%/%# tlﬁegérgg%géngfsﬁﬁg]ng and optionall y

i nterrupted by one or (Gﬁz)a gr oups; R(I;Hg
_ENI_k.)dﬁ e; —XN+$8(Qkl e%from AN € b Oy consﬂl ng of

(O)GLZ-/ -s -C(R6) -\, - 0-
(OR&O) oqu) N(R b- G( R6) - N(éi@& oah&C(R
4) - CC—N-ORS CHCI\IC—ORg) QR4)-, Yi is selected
f the gropd m‘s?t\stlng of -O, -3(0)0-2-, -3(0)
6?2\&) G(ReINRB) - Q, A- C(R6) -N(R8) -, -0 C(R6)-N(R8) -,

nd ; (CH,), —” '

10 .
s

Rsy, is selected from the group consisting of:

(CH )a (CHZ)a
—N—GCR) —N—SOk —v-f ) IR
5 (R/ , R , \(CHZ)b—/ , and \(CHz)b/;

R is selected from the group consisting of =O and =S;
Ry is Cy7 alkylene;
Ry is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl;
10 Ry is selected from the group consisting of hydrogen and alkyl;
Ry is Cs.3 alkylene;
A is selected from the group consisting of -O-, -C(O)-, -S(O)p-2-, and —-N(R4)-;
A'is selected from the group consisting of -O-, -S(0)o2-, -N(-Q-Ry)-, and -CHy-;
Q is selected from the group consisting of a bond, -C(Re)-, -C(Rs)-C(Re)-, -S(0)z-,
15 -C(Rg)-N(Rg)-W-, -S(0)2-N(Rsg)-, -C(Rg)-O-, -C(Rg)-S-, and -C(R¢)-N(ORy)-;
V is selected from the group consisting of -C(Re)-, -O-C(R¢)-, -N(Rg)-C(Rs)-, and
-S(0)2-;
V' is selected from the group consisting of -O-C(Re)-, -N(Rg)-C(Re)-, and -S(O)z-;
W is selected from the group consisting of a bond, -C(O)-, and —S(O),-; and
20 a and b are independently integers from 1 to 6 with the proviso thata+bis <7,

2. The method of claim 1 further comprising the steps of:

providing a compound of the Formula III:
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Zis abond or -O; RLl' is selected fromthe group
consi sting of hydrogen, Cl1-20 al kyl, hydroxy-C2-20

wa@bdoyloaseys , and al koxy- C2-20 al kyl enyl; R4 i s B&l/861006037317

fromthe group consisting of hydrogen, alkyl, alkenyl,
al kynyl , aryl, aryl al kyl enyl, aryl oxyal kyl enyl ,

al kyl aryl enyl, heteroaryl, Eeteroarylalkylenyl,

het er oar yl oxyal kyl enyl , al k Iheﬁeroarylenyl, and

het erocyclyl wherein the & %4keny|, al kynyl ,
aryl, aryl al kyl enyl, aryl yl enyl , al kyl aryl enyl,
heteroaryl, heteroaryl al Ryl ;

het er oaryl oxyal kyl enyl , ~al kW, het eroaryl enyl, and

het erocycl yl groups can be unsubstituted or
substituted by one or nore dlibstituents independently

selected fromthe group consjsting of alkyl, a v,
hy disasgeartsg theteamparind of Fosgp ﬁ&ﬂ&l}? chp éCrﬁCKL@féﬁ of the

fo@@{ ngi{%déﬁ}{ezg ARERin G AN Glord'o¥ brord Y 8% ¥nhydride or mixed anhydride

Xy, heteroaryl, heteroaryl oxXy,

of kietforman YT (O) RN goxyovilesrecapayainglof Farmwyle IV.

al kyl am no, di al kyl am no, (dial kyl am no) al kyl eneoxy,
and in the case of alkyl, alkenyl, alkynyl, and

_het ai@eYGhod of QX RhirtheP&ingsilsatk the pé 6€ group

consisting of: R5b is selected fromthe group
congiatiding ashbmpoumbof the Setade By from t he group
consisting of =0 and =S; R7 ds C2-7 alkylene; R8 is
sel ected fromthe group consisting of hydrogen, alkyl,
al koxyal kyl enyl , hydr oxyalXy VP; aryl al kyl enyl, and
het eroaryl al kyl enyl; R is Sel#&cted fromthe group
consi sting of hydrogen arg &l kyt; Rl is C3-8 al kyl ene;
Ais selected fromthe groug,consisting of -0,
-C(O-, -S(00- -, and -N(R 4)-:

I

and reducing the compound of Formula II to provide a compound of Formula III.

The method of claim 2 further comprising the steps of:
providing a compound of the Formula VI

E.
N N NH2

s

Rg OH
Ra
VI

and converting the hydroxy group at the 4-position of Formula VI to an L group to

provide a compound of Formula IIL

The method of claim 1 further comprising the steps of:

providing a compound of the Formula VII:
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A" is selected fromthe group consisting of -0-,
-S(0O0-2-, -NNQR4)-, and -CH2-; Qis selected from
W0 b@798398H consi sting of a bond, -C(R6)-, PCT/US2006/037317
-Q(R6)-C(Re)-, -S(0Q2-, -C(R6)-N(R8)-W,
-S(O2-N(R8)-, -C(Rg)-O, -C(Re)-S-, and
-C(Re)-N(OR9)-; Vis selected fromthe group
consisting of -C(R6)-, -O-C(RKB)-, -N(Rs)-C(R6)-, and
-S(O2-; Vis selected fnN ?Dup consi sting of
-0-C(R 6)-, -N(Rg)-C(Rs) S(O2-; Wis selected
fromthe group consistirgg pf @1bond, -C(O -, and -S(O
2-; and a and b are indepergdently integers from1 to 6
with the proviso that a + b'is < 7. 2. The nethod of
claim1 further conprising t\,t'[e steps of : providing a
conpound of the Fornmula I1I1: and reactin

c om@@dm@lvértlanhWCHOH £IOWp @hths 4d%9ﬁ’6’8}2 ema&l?g”ﬁ&q il group to

th or myl 0P - R2 wherein haI is chloro or

pr%’#%en%gomr %O?Fﬁ%&}l de’ or m xed anhydride of the

formJIa A-CO- R2)2 to provide an conpound of Formul a

3. Therret Ia|m2f rc rising the
st eﬁéleél?eth%‘r%? aafr“rﬁg}“&%%‘i%‘&iﬁ&l TR oy mula T1: E
and E&ﬁ@ﬁ%ago&psmﬁpma@p&nﬂlamrwl a Il to provide a

oun T Formula Ill. 4. The nethod of claim2
further conprising the step§ of: providing a conpound
of the Fornula VI: E VI X ~NH,

|

RB/OH

Ra

VI
and reacting the compound of Formula VI with a carboxylic acid halide of the
formula hal-C(O)-R,, wherein hal is a chloro or bromo, or an anhydride or mixed

anhydride of the formula O(-C(O)-Ry), to provide an compound of Formula VII.

7. The method of claim 4 or 6 further comprising the steps of:

providing a compound of the Formula V:

E
NI AN N02
Rg = OH
RA
Vi

and reducing the compound of Formula V to provide a compound of Formula V1.
8. A method for preparing a 1 H-imidazo[4,5-c]pyridine compound or analog thereof

or a pharmaceutically acceptable salt thereof comprising:

providing a compound of the Formula VIII:
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and converting the hydroxy group at the 4-position of
Formula VI to an L group to provide a conpound of
wo-oromaB®33 11. 5. The nethod of claim21 furtherPCT/US2006/037317
conprising the steps of: providing a conpound of the
Formula VI1: VIl and converting the hydroxy group at
the 4-position of Formula_ VIl tosan L group to provide
a conpound of Fornula IV.E6. The, fethod of claim5
further conprising the g Nﬁ;Np%oviding a conpound
of the Formula VI: E VI Jland reactiny the conmpound of
Formula VI with a carRoxyficlacid halide of the
formul a hal -C(O)-R2, whergin hal is a chloro or brono,
or an anhydride or mixed ahhydride of the fornula
A-C(O-R2)2 to provide an gomgpound of Formula VII. 7.

The nethod of claim4 or 6 further conprisi t he
st epsd ofacting e coinpepng of dippoulady 18F with an Fﬂ@im?gh@@r@u\? R,NH,

and_reducin he. u : i .
compbd s AR AT e o B R Herkr ARV EMa |
-i m dazo[ 4, 5-c] pyri di ne compound or anal og thereof or
a pharmaceutically accept e galt thereof conprising:
provi ding a conpound of the oﬁpub? VITI:VIIl and
reacting the conpound Il wth an am ne of
the fornula RINH to provide a \
| Hi ni dazo[ 4, 5-c] pyri di ne df an
Formula | : [

B og thereof of the

or a pharmaceutically acceptable salt thereof;

wherein:

E is selected from the group consisting of hydrogen, fluoro, chloro, bromo, iodo,
hydroxy, phenoxy, -O-S(O)-R', and -N(Bn),, wherein R' is selected from the group
consisting of alkyl, haloalkyl, and ary! optionally substituted by alkyl, halo, or nitro, and
Bn is selected from the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or 7

E is joined with the adjacent pyridine nitrogen atom of Formulas I and VIII to form
the fused tetrazolo ring in Formulas I-1 and IX:

N—N Ry

L is selected from the group consisting of fluoro, chloro, bromo, iodo, phenoxy,
and -O-S(0),-R', wherein R' is selected from the group consisting of alkyl, haloalkyl, and
aryl optionally substituted by alkyl, halo, or nitro;

R, and Ry are independently selected from the group consisting of:

hydrogen,

halogen,
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E | or a pharnmaceutically acceptable salt thereof;

wherein: Eis selected fromthe group consisting of
why@roswsy fluoro, chloro, brono, iodo, hydroxRCT/US2006/037317

phenoxy, -0-S(O 2-R, and -N(Bn)2, wherein R is

sel ected fromthe group consisting of alkyl,

hal oal kyIl and aryl optionally substituted by al kyl,

hal o, orah?' ro, and Bn is selected fromthe group

consi sti g@gewfl, benzyl, /7-nethoxybenzyl,

/ >-met hyl benzyl, and 2-furanylnmethyl; or E is joined

with thealk@facent pyridine nitrogen atom of Fornul as |

and VI1I .ormit he fused tetrazolo ring in Fornmul as
1-1 and ?]&.ﬁﬂi@‘lﬁdx; L is selected fromthe group
consi sti #(Raj,; fl uoro, chloro, brono, iodo, phenoxy,

and -0-S( 2-R, wherei.n R _.is.selected fromt g

con8i Bt @@aﬁalﬁp k9aethen Sra ftyrd g%pﬁaneap% OroapﬁS%c{]néfr%Se%ng
whéfég%b 'bg},&?le ok bylidindBh@is wkubiitited oRABEEuTEB b§ode R group,

I ndependently Selected fromthe group consisting of:

or fupditntpdrby dnalRagmeyralok substiafaddyyane Rptoyrynd ap& s SHUB;
2t B By o B T | s b nncd v
optionally containing one nitrogen atom, wherein the fused ring is unsubstituted or
substituted by one or more R groups;
R is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
-N(Ro)2;
R, is selected from the group consisting of:
-R4,
-X-Ry4,
-X-Y-Ry,
-X-Y-X-Y-Ry,
-X-Rs,
-N(R1)-Q-R4,
N(R)-X;-Y1-Ry4, and
-N(R)-Xi1-Rsp;
R, is hydrogen;
R is selected from the group consisting of:

"Z"'R4>
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wherein the benzene ring or pyridine ring is
unsubstituted or substituted by one R group, or
wQ w3398t ed by one R3 group, or substituted bRCDOE2085/037317

group and one R3 group; or RA and RB taken together

forma fused 5 to 7 nmenbered saturated ring optionally

cont ai ni n >{)B$ nitrogen atom wherein the fused ring

i s unsubstittt’ed or substituted by one or nore R

groups; B ixayselected fromthe group consisting of:

hal ogen, hydroxy, alkyl, al kenyl, hal oal kyl, al koxy,

al kyl t hi eZ-2adX-X{Rrgy® R1 is sel ected fromthe group

consi stin _& .-R, -X-R4 , -X-Y-R4, -X-Y-X-Y-R4,

- X- R5, V\% O R4, -N(RO-X 1-Y1-R4, and -N(RO X 1-R ;
X is selected from the group consisting of alkylene, alkenylene, alkynylene,

arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or

heterocyclylene and optionally interrupted by one or more -O- groups;

10

15

20

25

X is Cap alkylene;

Y is selected from the group consisting of:
-O-,
-5(0)o-2-,
-S(0)2-N(Rg)-,
-C(Re)-
-0-C(Re)-,
-0-C(0)-0O-,
-NRg)-Q-,
-0-C(Re)-N(Rg)-,
-C(R6)-N(ORo)-,
-O-N(Rs)-Q-,
-0-N=C(Rq4)-,
-C(=N-O-Rg)-,
-CH(-N(-O-Rg)-Q-R4)-,

(N-Q——
R/

10
s

—N—C(RSDFW-—

\ R7

—N— R77-Q—
\ R7
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R2 is hydrogen; R3 is selected fromthe group
consisting of: -Z-R4,-Z-X-R4, -Z-X-Y-R4, -Z-X-Y-X-Y-R
W@ 20004085937~ X- R5; X is selected fromthe group PCT/US2006/037317
consi sting of al kyl ene, al kenyl ene, al kynyl ene,
aryl ene, heteroaryl ene, and heterocyclyl ene wherein

the al kyl ene, enyl ene, and al kynyl ene groups can be
optionally inferriypted or term nated by aryl ene,
heteroarylgne\Pr eterocycl yl ene and optionally
interrupted by 8me orppore -O groups; Xi is C2-20
al kyl ene; Y is selected fromthe group consisting of:
-0, -5(0 02~ -S(O2-M(R8)-, -R6)-, -0-C(R 6)-,
-0-(O) - - NURBJR N - O GCR6) - N(R 8) -, - C(R6) - N(OR
9)- -0-N(R 8-, -0- N=CRR/4) -,

10 .

2

Y, is selected from the group consisting of -O-, -8(0)o-2-, -S(0)2-N(Rs)-,

_V_N/\r

\
NR3)-Q-, -C(Rg)-N(Rs)-, -O-C(Rg)-N(Rg)-, and R

Z is a bond or -O-;

R, is selected from the group consisting of hydrogen, Ci0alkyl,
hydroxy-Ca.p0 alkylenyl, and alkoxy-Ca.zo alkylenyl;

R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, -
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino,

(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,

0XO0;
R is selected from the group consisting of:
(CHa)a (CH,),
TRy N—SOL _yfw —omn=
/
( R/ R; N (CH,), \(CHZ)b./ and

2 3 k-

(CH,),
*(\N_C(Re)—'\( \A
R J (CH,), —

Rsp is selected from the group consisting of:

.
2
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-CC=NOR8)-, -CHC-NC-ORe)-QR4)-,Y1l is selected from
the group consisting of -O, -S(0OO0-2-, -S(O -NRg)-
WO 2087080B%) - Q, -C(R6)-N(R8)-, -0O C(R6)-N(R3)-PCHIN2006/X37317
is a bond or -O; R lis selected fromthe group
consi sting of hydrogen, Cl-20 al kyl, hydroxy C2- 20
al kyl enyl, and al koxy- CZ 20a| kyl enyl f sel ected
I kyﬁ

fromthe gr oug gzonm St pT Nydroge aI kenyl ,
—dHk G(Re) | EVT yHay I enyl Aar yl oxyal kyl enylA
éé{w aryl ekyd / het eroa My het er oar yl ak kgt gn
er oas yl oxyal kyl enyl , FH!le het¥r oar yl en 2I and

het r o]o [ Eh& V] aI kynyl
ar yts fggf%filﬁqﬁg%hslg% rylnoxyaé %/{ﬁgﬁg? lSal kyl aryl enyl
het Rl; Qarp)hlalkﬁateer oaryl al kyl enyl ,

heterpar oxyalk en al k et.er.oa
het Bp B¢ gﬂd f%ﬁﬁsgr%%cog@s%l%%{)y gj:%egp%lr alkoxyalkylenyl
5 Hﬁ’ﬁaﬁl&ﬁ%ﬁ}g %ﬁllﬁfbﬁypﬁnd‘%@m&%kyléﬂﬁm s independent |y

YGerecte e group consisting of al kyl , al koxy,
hy dRejsyseldeted, frdma hsadrayd consigtiempKasdyosanand gdwl nitro,

-hydr ox to cyano, aryl, aryl oxy,
ar y{{éﬂ éﬁ%ﬁg‘g > heteroaryl , heteroaryl oxy,
het gt oV glaiewh@é@ﬁamuytm, ellot ye Ry andd, msg,ether with the nitrogen

al kyl am no, di al kyl am no,_ (di al kyI am no) al
atoanm» Wirich H@y@s@,@w@ge%fowla 5- 8F Rengmbergd R%ﬁ?Ptlg/néﬁ contdining -O-
clyl oxo Ris selected fromthe group
10 1%‘(313 TN RE) N S(O2 0 - N/

\ VA. is selbaeu amh fRe lgraup comdistirtgenf - -Or.ofX Ore- S{ﬁ@éuzp, and -N(Ry)-;
" S e ki S54e URD RO R R
Q is selected from the group consisting of a bond, -C(Re)-, -C(R¢)-C(Re)-, -S(0)z-,
-C(Re)-N(Rg)-W-, -S(0)-N(Rg)-, -C(Rg)-O-, -C(R¢)-S-, and -C(Re)-N(ORo)-;
15 V is selected from the group consisting of -C(Re)-, -O-C(Rg)-, -N(Rs)-C(R¢)-, and
-3(0)z-;
V' is selected from the group consisting of -O-C(Re)-, -N(Rs)-C(Re)-, and -S(0)2-;
W is selected from the group consisting of a bond, -C(O)-, and ~S(0),-; and
a and b are independently integers from 1 to 6 with the proviso thata + bis<7.
20
9. The method of claim 8 further comprising forming an intermediate of Formula XI:
E

N N
N|\ %/\R1

=
Ry L
RA
XI
after reacting the compound of Formula VIII with an amine of the formula RiNHa,.

25

10. The method of claim 9 wherein the intermediate of Formula XI is isolated after

reacting the compound of Formula VIII with an amine of the formula R;NH,.
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Ris selected fromthe group consisting of hydrogen,
al kyl , al koxyal kyl enyl, hydroxyal kyl enyl ,
wa@eorabioys enyl , and heteroaryl al kyl enyl; R i s Bel/E81006037317
fromthe group consisting of hydrogen and al kyl; R10
iIs C- alkylene; RL 1 and R 2 are independently Cl-4
al kyl or RL 1 and R12 together with the nitrogen atom
to which they are attached forma 5- or 6-nmenbered
117 | nThe pietigyaadfl Yaiméedl i@ furfer confriBidg:4 al kyl ) -, or
-S-; Ais selected fromthe gr?up consi sting of -O,
- C( providingp gppound ¢fhe Koy is selected from
t he group. consi sting of OE S(O)o -2-, -N(-Q R4) -
and -CH2-; Qis selected frmtl]_? group consi sting of
a bond, C(R6)- - C(Re) - C\R . - S(O -,
-C(Re)-N(Rg)-W, -S( O 2- N¢R8 C(Re)-O, -C(Re)-S,
and -C(R6)-N(OR9)-; V isRsel ect%'él from the group
consisting O-C(R6)-, -0-C(R,6)-, -N(Rs)-C(R6)-, and
-S(0O2-; Vis selected fromthe group consisting
5 O-0C(R6)-, -N(Rg)-C(R6)-, wnd -S(O2-; Wis selected
fromthe group consisting of a bond, -C(O-, and -S(O
2-; canveriingihe hydeory gr dherenesyon ‘iﬁ‘taégleg@upr om1lto 6
with the oyi_S
ol a2 B g RubiBhoB oL R et vith o IRl
HAERO (R“a@kn tXprodddeet congmauihd ofFodmmlz ¥lound of Fornul a
VITI with an amine of the formula RLNH2. 10. The
met hod of claim9 wherein the internediate of Fornula
el Q{f%ﬁﬂdlaomﬁ@ Faided
10 1%y Fhgrahdd Scihd B WhERe hodonse M he et hod
witiout beingrisBlated wiaitor@cting witkan @mm¢f§h¢1 frmplakiNing a
conmpound of the Formula VI: E

13. A method for preparing a 1H-imidazo[4,5-c]pyridine compound or analog thereof
or a pharmaceutically acceptable salt thereof comprising:
15 providing a compound of the Formula XI:

E H
N| ~ N%/N\
=
Rs L
RA
XI

and forming a 1H-imidazo[4,5-c]pyridine or analog thereof of the Formula I:

Ry

20 I
or a pharmaceutically acceptable salt thereof;

wherein:
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VI converting the hydroxy group at the 4-position to

an L group, and reacting the am no group at the
w@2@oms19BHN Wi th a formam de of the fornmula  PCT/US2006/037317

HCO-NR)R 2 to provide a conmpound of Fornmul a

VIIl. 12. The nethod of claim1l wherein the conmpound

of or ] d
or i Bt e qtetisem Al bR Yot sl oL Rttt ek, SRRl B, fodo.
hyéx%xy/‘bh@ﬁ&@o (0 1500),R'eRAT IN(Bnp, Whetein Ridg slebtdt Tdmythé gionp
onpound or anal og thereof or a pharnmaceut k
corssmwgtoébu@l saboellyhandan! eptiqnaily SRFTEE R k}ﬁ’g 3o, or nitro, and

iy
B ARG §hhd oo b ol of bl RS LBAR, fmrtytbenyl, nd
2-fhfmphahyl; or E | or a pharmaceutical l'y acceptable sal t

t hereof ; mhereln .1s sel cted fromthe.grou
condi 1§ﬂqlﬁ%i with H&p e, Pyfi H)grnbtrog;eﬁn%ﬂn& rgﬁ@e,ts Lang 8,(1 to form

the WS oz oﬁ’&ﬁﬂ%ﬁ%’l?onng‘lag(lq)an%ﬁh. and -N(Bn) 2, wherein

'S se ecte romthe group consisting of alkyl,
hal oal kyl, and/ optlonally
hal o, or nitrady. is sequf
consi sting of bénzyli, yhngthoxy
and 2-furanyl | IS jai

stituted by al kyl,
fr he, group
ﬁ?”n thyl benzyl ,
ith the adjacent

pyri di ne nitrogen ato of Forn®d ad | Land Xl to form
the fused tetrazofe rihg i mpgormufas 1-1 and X I1: 1-1

Xill; L is selected fromthe group conS|st|ng of
fluoro, chloro, bréwo, iodo, pheno

L is selected from the group consisting of fluoro, chloro, bromo, iodo, phenoxy,
and -O-S(O),-R’, wherein R’ is selected from the group consisting of alkyl, haloalkyl, and
aryl optionally substituted by alkyl, halo, or nitro;

R, and R are independently selected from the group consisting of:

hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-N(Ro)2;

or R, and Ry taken together form a fused benzene ring or a fused pyridine ring
wherein the benzene ring or pyridine ring is unsubstituted or substituted by one R group,
or substituted by one Rz group, or substituted by one R group and one R3 group;

or R, and Ry taken together form a fused 5 to 7 membered saturated ring
optionally containing one nitrogen atom, wherein the fused ring is unsubstituted or
substituted by one or more R groups;

R is selected from the group consisting of:

halogen,

hydroxy,

105



10

15

20

25

30

and -0-S(O 2-R, wherein Rlis selected fromthe group
consi sting of al kyl, haloalkyl, and aryl optionally
wgeaip3nsiet ed by al kyl, halo, or nitro; RA and RBI/ERB06/037317
i ndependently selected fromthe group consisting of:
hydr ogen, hal ogen, al kyl, al kenyl, al koxy, alkylthio,
and - N( RSF%Z' or RA and RB taken together forma fused
benzene % or a fused pyridine ring wherein the
benzene rigyRr pyridine ring is unsubstituted or
substituted by one R group, or substituted by one R3
gr oup, ohalpabati t ut ed by one R group and one R3 group;
or RA and, taken together forma fused 5to 7
menber ed ‘sat ot at ed ri ng optionally containing one
ni t r ogen atitydthio, aherei n the fused ring i s unsubstituted

or substit d by one or nore R groups; R is selected
fromthe “512%5%‘5 consi sting of: hal ogen, hydroxy, al kyl,
al kqnyk seib@tPabithe g eddsistg oy t hi o, and
Ry,
“X-Rs,
-X-Y-Ry,
-X-Y-X-Y-Ry,
-X-Rs,
-N(R1)-Q-Ry,
-N(R')-X;-Yi-Ry4, and
-N(R1")-X1-Rsp;
R; is hydrogen;
R; is selected from the group consisting of:
-Z-Ry,
-Z-X-Ry,
-Z-X-Y-Ry,
-Z-X-Y-X-Y-Ry, and
-Z-X-Rs;

X is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or more -O- groups;

X is Capp alkylene;

Y is selected from the group consisting of:

-O-,

-S(0)o2-
-S(0)-N(Rg)-,
-C(R¢)-,
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-N(Re)2; R is selected fromthe group consisting of:

-R4, -X-R4 -X-Y-R4, -X-Y-X-Y-R4, -X-R5, -N(RO-QR 4,
WGR2007933993Ir ogen; R3 is selected fromthe groupPCT/US2006/037317

consisting of: -Z-R4, -Z-X-R4, -Z-X-Y-R4,

-Z-X-Y-X-Y-R4, and -Z-X-R5; X is selected fromthe

gr oup Cor{ﬁ@%i ng of al kyl ene, al kenyl ene, al kynyl ene,

aryl ene, "M ?)Eraryl ene, and heterocycl yl ene wherein

t he al kyl@@gogm_kenyl ene, and al kynyl ene groups can be

optionally interrupted or term nated by aryl ene,

het er oar YV@akQor het erocycl yl ene and optional Iy

interrupg&_gl?:(?g)_]ggf%_or nore -O groups; Xi is C2-20

al kyl ene; ¢ted fromthe group consisting of:
-0, - S(Q@EN(ORy)-,

-O-N(Rs)-Q-,

-O-N=C(Ry4)-,

-C(=N-0-Rg)-,

-CH(-N(-0-Rg)-Q-R4)-,

{\N-Q——
R/

10

>

-—N—C(Rsy—w—
\ &

—N— R77_Q— |
N
- /\F
\

Rio , and

N—C(Rs)—m‘
€ et

10 “
s

Y is selected from the group consisting of -O-, -S(O)o-2-, ~S(0)2-N(Rg)-,

- )

N
N(Rg)-Q-, -C(Re)-N(Rs)-, ~0-C(R)-N(Rg)-, and R

Z is abond or -O-;

R,'is selected from the group consisting of hydrogen, Ci. alkyl,
hydroxy-Ca.p0 alkylenyl, and alkoxy-Ca.z0 alkylenyl;

R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
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-S(O2-N(R8)-, -C(R6)-,-0-C(R6)-, -0-C(O-0,

-N(R8)-Q, -0-C(Rg)-N(R 8)-, -C(Re)-N(OR9)-, -0-N(R
W@260Q035939- N=C(R 4) -, -CO=N-OR8)-, -CH(-N(-O RCT/US2006/037317

8)-QR4)-, Y1l is selected fromthe group consisting of

-0, -S(O0 -, -S(O2-N(R8)-, -N(Rs)-0Q,

B o e, e

he‘@%i/d%&ﬂglﬁgzeng h@c@roﬁﬂy‘fdélyall@l@l@fp 4y (Bdte2Cargleliyll ﬁarr@/lheteraﬁlyttlyl groups
Koxy - ylenyl; R4 is selected fro %
cam: be gmsybstﬁgteépr ﬁ}hﬂl‘@@@(by erlekgy Imorg Shspents épcagy en cted

%ﬁgal K c%)rﬁglﬁm%iérfgegl% H%}J ﬁg&ﬂoxyeﬁfqh}/ﬂa%ﬂlkﬁnﬂa{loalkoxy, halogen,
nltf]@?@dmmﬁlln&l)é% l@yb@@;alr%l aiy}()litb/myhﬂqwnybm ybtercamyl, heteroaryloxy,
et erocyc erein t |k
hoiaraArrlky eehy %tﬁrm%lylagwgr}oe%@wla%aﬁ%%@l kﬁvyl Ayt
(d]%ﬁ{yﬁa&rﬂﬂé%l lejﬁ@é% ?ﬁ't;]}f{ @k ké@e%@ﬁh ], alkenyl alkynyl and heterocyclyl,

eroary al kyl he eroaryfeny ., and
oxbgterocyclyl gr oups can be unsubstituted or

subst |tu nor e. subst.i t uents i ndependent |
sel tl%e edﬁﬁ?rngheggr%%c%rbs}épgt %ng of alkyl, alkoxy, d
hydr oxyal kyl , hal oal kybg (hlaJ) al koxy E‘L(@Jygp\ nitro,

E] &F%QS/I ﬁiﬁawghet : i””y' t -
er oar yh ox
R79 ’ CYJ /e ’\ I-Y) -/ , and
(CH,),
N/ N

Kp Vo

R10 ;

Rsy is selected from the group consisting of:
CH (CHy),

_N_C(Rs) —N-——S(O)2 —N/( z)a \A _N/ | \A

(R/ , R, , \(CHz)b—/ and NN (CHyp, :

Rg is selected from the group consisting of =O and =S;

Ry is Cy7 alkylene;

Rj is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl;

Ry is selected from the group consisting of hydrogen and alkyl;

Ry is Cs.g alkylene;

A is selected from the group consisting of -O-, -C(0O)-, -S(0)o.2-, and -N(Ry4)-;

A'is selected from the group consisting of -O-, -S(0)p-2-, -N(-Q-R4)-, and -CHy-;

Q is selected from the group consisting of a bond, -C(Re)-, -C(Rg)-C(R¢)-, -S(O)2-,
-C(Rg)-N(Rg)-W-, -S(0)2-N(Rg)-, -C(Rg)-O-, -C(R¢)-S-, and -C(Re)-N(ORo)-;

V is selected from the group consisting of -C(Re)-, -O-C(Re)-, -N(Rg)-C(Rs)-, and
-S(0)-;

V'is selected from the group consisting of -O-C(R¢)-, -N(Rg)-C(Re)-, and -S(0)2-;
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het er oaryl al kyl eneoxy, heterocyclyl, am no,

al kyl am no, di al kyl am no, (di al kyl am no) al kyl eneoxy,
wapa7iossdshe case of al kyl, al kenyl, al kynyl, amdr/us2006/037317

heterocyclyl, oxo; R5 is selected fromthe group

consi sting of: R 5b is selected fromthe group

consj sti f: s sel ecte t u 0 L.

o 36 Tt from i SR BRS-GBS0 o

t he 3Ghe birs Riaspsnidemty Bfegbidfoag e o 6&1’1ﬁlythe proviso thata+bis < 7.
al koxyal kyl enyl , hy roxyalkylenyl aryl al kyl enyl , and

heteroaryl al kyl enyl; R is sel ect ed fromthe group

4C€0N St i ; RLOis C3-8

aI k?hgn eQHO/-C\P(if)fséqa\s‘llqﬂ @g@g}}@;@gﬁﬁgﬁg group consisting of

- 0- providio) a.compo@deithe RounuldNVR 4)-; A is sel ected
fromthe group consisting of -0-, -S(0OO0-2-, -N'QR
4)-, and -CH2-; Qis selected fromthe group

consi sting of a bond, -C(RB)-NW(R6)-C(R6)-, -S(O -,
-C(R6) - N(R8) - W, -S(O)2-N R8)x, -C(Re)-O, -C(Re)-S-,
and -C(Re)-N(OR9)-; V isRgelfect@d fromthe group

consi sting of -C( R6) - 0- 6)-, -N(Rs)-C(R6)-, and
-S(0O2-; Vis select ed from the gr,oup consi st ng of
-0-C(R 6)-, -N(Rs)-C(R6) - a{}fi-S(O)Z Wis sel ected
fromthe gr oup consi sti ng of "a bond, C(O) and -S(O
-, ofvertiag thethydfokyigheipre ncbempbgummtoea@e[c groﬁlp,om 1to6

th th t hat b
ol aionl 1chog leimice gw?ﬁ g: 3 ﬁﬂsgkﬂndfﬂ#@ Sore@mnﬁ%ﬁf}g%?ormula
H-‘d@@)—'ﬁfﬁ(ﬁui ) pY!)VlduEa },Q)mpound of Formula XI.

15.  The method of claim 14 wherein the compound of Formula XI is provided without

being isolated prior to forming a compound of Formula L.

16. The method of any one of claims 11, 12, 14, and 15 further comprising:
providing a compound of the Formula V:

E
N X N02

and reducing the compound of Formula V to provide a compound of Formula V1.
17.  The method of any one of claims 1 through 16 further comprising the step of

converting E to an amino group in the compound of Formula I to provide a compound of

the Formula X:
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converting the hydroxy group at the 4-position to an L
group, and reacting the am no group at the 3-position
WoRao/03598Hr mam de of the fornula H C(O - NH( Ri ) P€DUS2006/037317
provi de a conpound of Formula XL 15. The net hod of
cl ai m 14 wherein the conpound of Fornula Xl is
provi ded w t hout being isohﬁted prior to formng a
conpound of Formula | . 16.] The nethod of any one of
clainms 11, 12, 14, and 1% er _conpri sing:
provi ding a conpound of the ko a V. EV and
reduci ng the conpound dfs F rmufa V to provide a
conpound of Fornula VI. 17.g TheRpethod of any one of
claims 1 through 16 further conprising the step of
converting E to an am no grogp in the conpound of
Formula | to provide a conpound of the Fornmula X or a
or piphammeceuticaln pesepipblecpltdbreofsal t thereof. 18. The
met hod of claim 17 wherein E is hydrogen, the conpound
of Formula | is the Fornmula 1-2: 1-2, and the step of
18¢ oNVIde nidiigod dfecldipdl yherein® mrhydrugan, the carppoundidfdormula I is the
conmpaund of Forrmula |- 2 conprises: oxidizing the
Fogprladidad of Fornula 1-2 to provide a the 5i V-oxide of
Formul a XX XX, and ani matiqQg fjhe conpound of Fornul a

XX to provide the conpou 0 gula X, or a
pharmaceutically accept Nt thereof. 19. The
met hod of claim 17 wheréin [E iéRHaI, and t he conpound
of Formula I is the Ra 1

I-2,

and the step of converting the hydrogen to an amino group in the compound of Formula I-

2 comprises:

oxidizing the compound of Formula I-2 to provide a the S5N-oxide of Formula XX:

O, + N
N
| \>_R2
Z N
Ra R,
XX,

and aminating the compound of Formula XX to provide the compound of Formula

X, or a pharmaceutically acceptable salt thereof.
19.  The method of claim 17 wherein E is Hal, and the compound of Formula I is the

Formula I-3:
Hal
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Formula 1-3: 1-3wherein Hal is fluoro, chloro, brono,

or iodo, and the step of converting the Hal group to
W@Rr00a/33985 gr oup i n the conpound of Fornul a 1- 3PCT/US2006/037317

conprises am nating the conmpound of Formula 1-3 to

provide t he compound of Fornmula X, or a

har eut i cal tabl.e, sa t f .
1 EHT ithior chlord B iSes Abd pbRREER copysiing € pal group to
an%fmh:@ Eftb @ ihelcﬁm'pbﬁld:@ﬁ Fotnalall- ﬂcorﬁprﬂses améhatihg tist wmpmflmd of
converting the droxymgroup to an amno roug
Fogomadiinte mevitethwspmpelud eldigsrivdeed: otdRhaariseHy %ﬂyeacceptable salt
t%(?froxy group at the 4-position of Formula 1-4 to a
b group to provide a conpound or salt of Formula
- -3 wherein Hal is fluoro, chloro, brono, or

20 L,fg&;bggﬁ‘g h%{n %fgﬁ% E]d\tvge i iy 9%(3)15 @F%énqu béhdorFdrdula T is the
F&BquB@eutl cally acceptable salt thereof. 21. The

od of claim17 wherein E is hydroxy, the conmpound
of Fornula | is the Fornul #H-4: 1-4,and the step of

converting the hydroxy gr N an amno group in the
conmpound of Formula 1-4 ¢ np i spsR,sul fonating the
conmpound of Formula 1- R b{tl on with a conpound of
the formula hal-S(0O) 2- R® rei‘g hal is chloro or

brono, or the formula Q -S(®) 2~ R')2 to provide a
compound of the Fornmula 1-5: ,

and the step of converting the hydroxy group to an amino group in the compound of
Formula I-4 comprises:
converting the hydroxy group at the 4-position of Formula I-4 to a halo group to

provide a compound or salt of Formula I-3:

I-3
wherein Hal is fluoro, chloro, bromo, or iodo; and
aminating the compound of Formula I-3 to provide the compound of Formula X, or

a pharmaceutically acceptable salt thereof.

21.  The method of claim 17 wherein E is hydroxy, the compound of Formula I is the

Formula I-4:
OH
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1-5 displacing the -0-S(O 2-R group in Fornula 1-5
by an am no group of the fornmula -N(Bn)2 to provide a
W@ eooposs¥ds of the Fornula 1-6: 1-6 renoving theP@NUS2006/037317
protecting groups in Fornmula 1-6 to provide the
conpound of Fornmula X, or a pharmaceutically

t ab L.t th f f. '
onl s B et e M Ty Pt 5 B0 P i Bletolobfing of
ForM@lafof Gathgrisks:7: 1-7, wherein Ph is phenyl, and the
o hesnasma b er e bt e Bl B
f ofF -7 ' Y
fofiiTR BHOS( P2y AhEiskihat isH ol BIrAS of 1 10BFRR UTER@)RYs 10

provide @ 0dbmpSundldfaherBorondh BF: cl ai m 17 wherein E is
-0-S(O -R, the conpound (HS g,rmla | is the Fornula
1-5: 1-5, and the step of cor‘v rting the -0-S(0O 2-R
group to an am no group i Nconpound of Fornula 1-5
conprises: displacing thel-QiS 2-R group by an
am no group of the formy a -N(E(n)z to provide a
conpound of the Formula 1-63 1-®,and renoving the Bn
protecting groups in Fornul & 1-6 to provide the
conpound of Fornmula X, or a pkarmaceutically

acceptabl e salt thereof. 24. The method of claim17
wherdisplading the -QHR)LR' grhep sorqyowel-oby Fo pminoagrpup ef thdormula

-N%B{d;ﬂ%cl) %ro%f_icﬁe: a compound of the Formula I-6:
N(Bn),

I-6
removing the Bn protecting groups in Formula 1-6 to provide the compound of

Formula X, or a pharmaceutically acceptable salt thereof.

22.  The method of claim 17 wherein E is phenoxy, and the compound of Formula I is

the Formula I-7:
OPh

I-7,
wherein Ph is phenyl, and the step of converting the phenoxy group to an amino group in
the compound of Formula I-7 comprises aminating the compound of Formula I-7 to

provide the compound of Formula X, or a pharmaceutically acceptable salt thereof.
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1-6, and the step of converting the -N(Bn)2 group to
an am no group in the conmpound of Fornmula 1-6

W@ oi9p103383 renovi ng the Bn protecting groups tRPCPUSM0EE37317
t he compound of Fornmula X, or a pharmaceutically
acceptable salt thereof. 25. The nethod of claim 17

wher i.ne it h. t LaGce ridi .

2t rigenaedat SrmESr Wik Bs SR RRER oRY buBBg o Lompye s
thé Fegndlar-6ormula 1-1 :1-1, and the step of convertlng

the fused tetrazolo ring to 5 §n1no group in the

conpound of Fornula 1-1 corpgﬁ? ) the steps of:

reacting the conmpound of Na 1-1 with

tri phenyl phosphine to proyid é>t6hpound of the

Formula XXI: XXI and hyryo Z|Hp t he conpound of

Formula XXI to prowdethe @und of Formula X or a

pharmaceutically acceptable %al t t hereof. 26. The

met hod of claim 17 wherein ﬁfgs joined with the

adj acent pyridine nitrogen atdmof Formula | to form
andhike dieiseficanettiag dheo-0-5(10)-iR) gFmprtolka afhirio grolip in thagdmpbrnd of
step o converting the fused tetrazolo ring to an

Fogppu FOUR'S°H t he conmpound of Formula 1-1 conprises

t he I 141 ng

o O R et PTRY bihd 16l B B #ne
-N¢Brp o pedvixte dFammpduad Xf th@rFOalnpliaaIrﬁ‘raceut ically

acceptabl e salt thereof. ( 5he nmet hod of any one of

clains 1 through 7 or any o e bf clains 17 through 26

as dependent on any one OR SE'l t hrough 7 wherein
mr27 wherein R2 is

R2 is -R4.28. The net hod af
sel ected fromthe groupRcon isﬁgng of hydrogen,
methyl, ethyl, propyl, butyr, 2Ryethoxyethyl,
2- hydr oxyet hyl , ethoxynethyl

I-6

and removing the Bn protecting groups in Formula I-6 to provide the compound of

Formula X, or a pharmaceutically acceptable salt thereof.

24.  The method of claim 17 wherein E is -N(Bn),, the compound of Formula I is the

Formula I-6:
N(Bn),

I-6,
and the step of converting the -N(Bn), group to an amino group in the compound of
Formula I-6 comprises removing the Bn protecting groups to provide the compound of

Formula X, or a pharmaceutically acceptable salt thereof.

25.  The method of claim 17 wherein E is joined with the adjacent pyridine nitrogen

atom of Formula I to form the fused tetrazolo ring in Formula I-1:
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and hydroxynethyl. 29. The nethod of any one of clains

1 through 28 wherein R is -R4 or -X-R4. 30. The
wWOoredoiossess cl ai m 29 wherein -R4 is sel ected frpoT/UR®06/037317

group consi sting of 2- nethyl propyl,

2- hydr oxy- 2- et hyl propyl, 2, 2-di net hyl - 4- oxopentyl,

and (1- hydroxycyclobuty l thyl, and -X-R4 is

2, 2-di et hyl - 3- (2- net hy F|\3 dloxolan 2- yl)propyl.

31. The nethod of cl ai in-R4is
2-met hyl propyl . 32. The t hab Bny one of clains 1
t hrough 28 wherein Rl iR - I'§4 33. The net hod of

claim32 wherein X is C2-4 @l kR,ene, and Y is -S(O) 2-
or -N(R8)-Q. 34. The nethod\of cl ai m 33 wherein
-X-Y-R4 is selected fromthel.group consisting of

2- %gr opyl sul fonyl ) et hyl,
angl- the sty L converviagh ﬁmd tstrorolesing &) Pt ¥piie group in the compound of

Fggﬁﬁce?glkﬁﬁ%sﬁﬂ%ﬂﬁgqﬁylprgBSI 35. The nethod of any

one ehctitlgahd®onipdund @f Fbrri2dla Wewith tripRenyilshosKhir® to fibvide a
The t hod of cf 35 wherein -X-R5is

coxap Phg Fiopmyla Z%grﬁ:ar bonyl ) anmi no] butyl. 37. The
met hod of any one of cl ai mendp(bh) rough 36 wherei n RAand
RB are each |ndependently S Iei\f ed fromthe gr oup
consi sting of hydrogen, \ kyI al kenyl ,
al koxy, al kyl thio, and N The nmet hod of
claim 37 wherein RA andeRB re \each met hyl . 39. The
met hod of any one of clainsRl tHhough 36 wherein RA
and RB taken together forma fused benzene ring
wherei n the benzene ring i s Xisubstituted or

substltute n ro on

o outrd 15ty G Btet e Br ot R bl P el of
Fd’iﬁmlérﬁeoxr@% eelafuticAlBi A0cSRabib edleiherebhe fused benzene

ring is substituted by one R group selected fromthe

group consisting of hydroxy and brono.
26.  The method of claim 17 wherein E is joined with the adjacent pyridine nitrogen

atom of Formula I to form the fused tetrazolo ring in Formula I-1:
N—N

I-1,
and the step of converting the fused tetrazolo ring to an amino group in the compound of

Formula I-1 comprises the step of:

reductively removing the tetrazolo ring from the compound of Formula I-1 to

provide the compound of Formula X, or a pharmaceutically acceptable salt thereof.

27.  The method of any one of claims 1 through 7 or any one of claims 17 through 26

as dependent on any one of claims 1 through 7 wherein R is -Ra.
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4 1. The method of claim39 wherein the fused benzene
ring is substituted by one R group wherein R3 is
WOreioos3p3s phenoxy, or benzyl oxy. 42. The met hoPCDUSZN§037317
one of clainms 1 through 36 wherein RAand RB taken
together forma fused pyridine ring wherein the fused

pyri-di ne t. t :
280 e b B et SHRB ng® esBie O o} EIoER oD g 7
hy@bgeRen&hgl empl, iyl rbatym @éﬂ!@ﬂyetﬂﬂdz-\lﬂymxyﬂhymethﬁx:;anethyl
%MI ine ring is , wherein the highlighted bond
anl @%%Y@@ﬂWhe position where the ring is fused. 43,
The nmethod of claim 39 or 42 wherein the R is hydroxy
or brono, and R3 is nethoxy, phenoxy, or benzyl oxy.
2944. THeansthodhoefhnyfone bAtlaind?] titrenghi 8 wheeilbidsl -dyoer-&-Re
ring is substituted by one R group selected fromthe
group consi sting of hydroxy and brono. 45. The net hod

300f  ChRiRied ¥Masis 79 dhGemURE ks RY¥ctedi fdin e WowSconsisting of 2-
substituted by one R3 group wherein R3 is nethox

mqihyipmpyl 2ehry disenryz3rmsshylprapy], ZRelimethibé-osppaiyl. lof
GRS o 3%3% RSt sl G063

yhpfpy1.RAL, RB is RBI iIs Ra, nd Ris R2a,

wherei n: RAl and RBI are i ndependently sel ected from
the group consisting of: hydrogen, hal ogen, al kyl ,

3181 KW methb KO Nainfl dWhiRiOR, 308 iy RAbAyL.

32.  The method of any one of claims 1 through 28 wherein R, is -X-Y-Ra.

33.  The method of claim 32 wherein X is Cy.4 alkylene, and Y is -S(O),- or -N(Rg)-Q-.
34.  The method of claim 33 wherein -X-Y-Ry is selected from the group consisting of
2-(propylsulfonyl)ethyl, 2-methyl-2-[(methylsulfonyl)amino]propyl, 4-
methylsulfonylaminobutyl, and 2-(acetylamino)-2-methylpropyl.

35. The method of any one of claims 1 through 28 wherein R; is -X-Rs.

36.  The method of claim 35 wherein -X-Rs is 4-[(morpholin-4-
ylcarbonyl)amino]butyl.

37.  The method of any one of claims 1 through 36 wherein R, and Rp are each
independently selected from the group consisting of hydrogen, halogen, alkyl, alkenyl,

alkoxy, alkylthio, and -N(Ro)>.

38. The method of claim 37 wherein R4 and Ry are each methyl.
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or R-Ai and RB 1 taken together forma fused benzene

ring or a fused pyridine ring wherein the benzene ring
W(mrzoopmswds ne ring is unsubstituted or substitup€dUb3006/037317

one Ra group, or substituted by one R3a group, or

substltuted by one R group and one R3a group; or RAl

and,aga glgglo an§ 8 e&h:‘f i Eqrtﬂfoﬁ £ 95 Sherdid RA%nﬁngQﬁ{eﬁ(‘éogether

9.sat i ona cont |n|ng one nitrogen
forﬁtﬂﬂﬁbedm&@iel’hﬁmhéremeﬂe barlzgna snglissmbatistituledeat substituted by one

substituted one Or nore IS se
R oot HOSRUELOIIPSEP G Ob DSBS OIS BB SPE p Eroup:
al kenyl, trifluoronethyl, alkoxy, alkylthio, and

-N(R9) 2; Rla is selected fromthe group conS|st|
40.- RA@he m¥thRdAf clai(-39 whérein theFnsed bexzeRe3ingNg Rabs d%by one R

R2a - X-
group )iellqgte | eCfglg%rguﬂooc@nglglng%f%lflﬁro%g%h%romg of : X R4

41.  The method of claim 39 wherein the fused benzene ring is substituted by one R3

group wherein Rj is methoxy, phenoxy, or benzyloxy.

42.  The method of any one of claims 1 through 36 wherein R4 and R taken together
form a fused pyridine ring wherein the fused pyridine ring is unsubstituted or substituted
by one R group, or substituted by one R3 group, or substituted by one R group and one R

group; and wherein the fused pyridine ring is

B
N
g , wherein the highlighted bond indicates the position where the ring is fused.

43.  The method of claim 39 or 42 wherein the R is hydroxy or bromo, and Rj is
methoxy, phenoxy, or benzyloxy.

44.  The method of claim 42 wherein the fused pyridine ring is substituted by one R

group selected from the group consisting of hydroxy and bromo.

45.  The method of claim 42 wherein the fused pyridine ring is substituted by one R

group wherein R is methoxy, phenoxy, or benzyloxy.

46.  The method of any one of claims 1 through 7 or any one of claims 17 through 26
as dependent on any one of claims 1 through 7 wherein Ra is Ra1, Re is Rpi, Ry is Ry, and
R, is Ry,, wherein:
R, and R, are independently selected from the group consisting of:
hydrogen,

halogen,
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-X-R5; R3a is selected fromthe group consisting of:
-Z-R435 -Z-X-R 4 -Z-X-Y -R4 , -Z-X-Y -X-Y -R4 , and

WO 200X05%933 Ya is selected fromthe group consiBCT/I§2006/037317
-0, -S(O 0-2-, -S(O 2-N(R 8)-, -0-C(Re)-N(R 8)-
-C(R6)-N(CR 9)-5 R4 is selected fromthe group
consi st nlg of hydrogen, alkyl, alkenyl, alkynyl, aryl,
aryl al ky# aryl oxyal kyl enyl , al kyl aryl enyl ,
het er oar yj ken}het eroaryl al kyl enyl,
heteroaryloxyalkylenyl alkylheteroarylenyl, and
het er ocyclkyXy wher e| n the al kyl, al kenyl, al kynyl,

aryl , 4%1%4 aryl oxyal kyI enyl , al kyl aryl enyl,
het er oar ’e?noar yI al kyl enyl ,

het er oar }N@Q@)ﬁgﬂ kyl enyl , al kyl het eroaryl enyI and

het [yl b titute
bt ResnddRalgnacashadnen & Bed Potient Bng R firdasidiye rine

Wh%leel ChLgd %?5‘9 Wn% &IHQ rlﬁ? %ﬁ}:ﬁﬁl’)s’ﬁglt&i o@édb)s’tllmteﬁmy%hf R, group,

roxya uor one trifluoromethox
or mtisﬁmtedmyctmma gmppcamubstltutyé hy) ongRy grouarayd ong/] 3a LOUD;

ﬁg%/ g? lg;%/ %‘}ﬁqﬁ?}%@ﬁ&&g&?ﬂgﬁgﬁﬁ cisr 07, er%%( ¢d saturated ring
ook g 6 . Bl R o s vt o
sultstieutert opupnecarmadrstiarggours;

R, is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
trifluoromethyl,
alkoxy,
-alkylthio, and
-N(Ro)2;

R;. is selected from the group consisting of:
-Rua, |
-X-Ry4a,
-X-Ya-Ria,
-X-Ya-X-Ya-Rya,
-X-Rsa,
-N(R1)-Q-Rsa,
-N(R1")-X1-Y1-R4s, and
-NR1)-X1-Rsp;

Ry, is selected from the group consisting of:
-Raa,
-X-Rya,
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-N C(R6) -NS(O 2, -f NC(RJ-N A 47. The net hod of
claim46 wherein R2Za is -R4 . 48. The nethod of claim
wd7Zo0moai9ei n R2a is selected fromthe group conBCEHUB2WE6/037317
of hydrogen, nethyl, ethyl, propyl, butyl,
2- met hoxyet hyl , 2- hydroxyet hyl, ethoxynethyl, and
hydr oxy I, 49.. The nmethod of any one of clains 8
throughni%h%FRﬁﬂﬁ?done of clains 17 through 26 as
dependentxgy,.any one of clainms 8 through 16 wherein R
Ais RAI, RBis RBI | is Rla and R2 is hydrogen,
wheRei it selrpted framdthrBrovgcensiffgindent | y sei ected from
t he group,eonsisting of: hydrogen, hal ogen, alkyl,
al kenyl, ‘alktxy, alkylthio, and -N(Re) 2; or RA | and
RB | taken-X-Bgether forma fused benzene ring or a
fused pyridipe. ring wherein the benzene ring or
pyridine'??ﬁ§?ﬁ§bunsubstituted or substituted by one
Ra grouphzg@y§g@§gj ut,gd by one R3a group, or
substituted by one group and one R3a group;or RAI
and RBl t&ReRsfogether forma fused 5 to 7 nenbered

t t [ { | 1 i it
2o nrsd R 00 R B COngt T e or

substituted by one or nore R3 groups; Ris selected
fromthe 8r oup consi sting of: hal ogen,
-S(0)o-2-

-S(0)2-N(Rs)-,
-N(Rs)-Q-,
-0-C(Re)-N(Rg)-,
-C(Rg)-N(ORg)-,

{\N-Q—
R/

10
>

——N—C(Rey—w—

&

—N— R77-Q—
\r

N-C(R,) —ﬂ
€ e,

10 .
Ry, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,

arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,

heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,

alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
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hydroxy, al kyl, al kenyl, trifiuoronethyl, alkoxy,

al kylthio, and -N(R O2; Rla is selected fromthe group
wW@onwgiosBhg of : -R4 , -X-R4 -X~Ya-Rda, -X-Y - XPOT/URD0G/037317

-X-Rsa, -N(RO-QR 43, -N(R '")-Xi-Yi-Rd4a, and - N(RO X

1-R5 1,; R3a is selected fromthe group consisting of:

R By B B B B AR o
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, trifluoromethyl,
trifluoromethoxy, nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy,
heteroaryl, heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino,
dialkylamino, and (dialkylamino)alkyleneoxy; and

Rs, is selected from the group consisting of:

(CH,), /~(CHos
—N—C(R,) —N—8(0), _y "N{ \A {\N -C(R;) —I\{ _\A
g/ (R/ \(CH,), -~/ R J (CH,), —

R, , 7 , 2™ and 10
47. The method of claim 46 wherein Rj, is -Ry,.

48.  The method of claim 47 wherein Ry, is selected from the group consisting of
hydrogen, methyl, ethyl, propyl, butyl, 2-methoxyethyl, 2-hydroxyethyl, ethoxymethyl,
and hydroxymethyl.

49.  The method of any one of claims 8 through 16 or any one of claims 17 through 26
as dependent on any one of claims 8 through 16 wherein Ra is Rai, Rp is Rp1, Ry is Rya,
and R, is hydrogen, wherein:
Ra; and Rp; are independently selected from the group consisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-N(Ro)2;
or Ra; and Rp; taken together form a fused benzene ring or a fused pyridine ring
wherein the benzene ring or pyridine ring is unsubstituted or substituted by one R, group,

or substituted by one Rs, group, or substituted by one R, group and one R3, group;
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Suh%t@@%

-0, -S(00-2-, -S(O2-N(R 8)-,
“N(R8)-Q,-0OC(R6)-N(R8)-5 -C(Re)-N(OR9) -, R4 is

W@ eieoswas f rom t he group consi sting of hydr ogePCT/ab1096/037317

al kenyl , al kynyl, aryl, arylal kyl enyl,
aryl oxyal kyl enyl , al kyl aryl enyl, heteroaryl,
het er k I I
Xﬁcﬁk i//tlraﬁé}g '{Ofgetﬁ dﬁh‘g 4 fé@eﬁ)syt@ 7“1%&1%’9&93(11 s turﬁtted ring

r
al kyq eroar terocyclyl wherein

op&bkeylly, contaieiny bne mltﬂogerydztomaWhrelrEﬂly lﬁa:le& yilhg dg/insubstituted or

yl oxyal kyl enyl , al kyl aryl enyl, heteroaryl,
gYW%\PIk%?P groﬁ&, er oar yl oxyal kyl enyl ,

al kyt hetgsQa dhanid %roﬁﬁ%ﬁk%tti%%%@:yd yl groups can be

unsubstituted or subBstituted By one or nore

subst i t udmlagen,ndependent |y sel ected fromthe group
consi st g&gof al kyl , al koxy, hydroxyal kyl

trifluor th trifluoromethoxy, nitro, hydroxy,
mer capt o,pligyano, aryl, aryloxy, arylalkyl eneoxy,

het er oaryl , heteroaryloxy, het er oaryl al kyl eneoxy,

het er ocyc?lllgﬁlnyl,am no, al kyl ami no, dial kyl ami no, and
(di al kyl 3 Ql)oﬂ'le eneoxy; and Rba is selected from
t he group consistrmg of: 50. The nethod of any one of
cl ai ns 4Glkdxypugh 49 wherein Rla is -R4 or -X-R4 .51.
The metho f .claim50 wherein -R4 is selectedfrom
t he grouﬁ‘léy §‘f1?1ng of 2- methyl propyl,

2- hydroxy g?t hyl propyl, and

(1 -hydroxycy obutyl)rnet hyl 5and -X-Ris

2, 2-Rli, irestetepted g2 theegrbyn cdnsisBngipbxol an- 2-yl ) propyl .

52. The ngthod of claimb51 wherein -R4 is

2-met hyl priégpyl . 53. The nethod of any one of clains 46
through 4%.pherein Ri3 is -X-Y -R43. 54. The method of
claimb53 wherein Xis C2-4 alkylene, and Yis -S(O -
or -N(Rs)XYaRgs. The nethod of claim54 wherein

- X-Y3- R4?L}é-§'a.§@lyg.‘f{t4§d fromthe group consisting of

-X-Rsa,
-NR1)-Q-Rua,
-N(R;")-X1-Y1-Ra4g, and
-NR1")-X1-Rsp;
Ra, is selected from the group consisting of:
~Z-Raa,
-Z-X-Raa,
-Z-X-YaRaa,
-Z~X-Y - X-Y a-Raa, and
-Z-X-Rsa;
Y. is selected from the group consisting of:
-O-,
-S(0)o-2-,
-S(0)2-N(Rs)-,
-NRs)-Q-,
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2- (propyl sul fonyl)ethyl,
2- et hyl - 2-[ (et hyl sul f onyl ) am no] propyl, 4-

woreaohpsas f onyl am nobutyl, and PCT/US2006/037317

2- (acetyl am no) - 2- net hyl propyl. 56. The net hod of any
one of clainms 46 through 49 wherein R13 is -X-Rsa. 57.

The net ho 56 wherein -X-R5a is

4- [(nnrphq1 E jbﬂ?ﬁ%érbonyl)anino]butyl. 58. The

met hod of -C{Ry)-N(@RHF, cl ai ns 46 through 57 wherein RAl
and RBI are ch i ndependently selected fromthe group
consi sting /©f hydroagen, hal ogen, alkyl, alkenyl,

al koxy, al yltw o, and -N(R9)2. 59. The nethod of
clai m 58 wheRgi’'n RAI and RBI are each nethyl. 60. The
met hod of any one of’clainms 46 through 57 wherein RAI
and RBI tak?g?ﬁh -Meér forma fused benzene ring

wherei n the \penzepe ring is unsubstituted or
substituted byRefe R group, or substituted by one R33
group, or substjtuted by one R3 group and one R33
group. 61. ﬁ_FﬁB 7§ of clai m 60 wherein the fused

benzene rin bstituted by one R3 group sel ected
fromthe group ¢onsi sti.ng of hydroxy and brono. 62. The
met hod of cl ai wherein the fused benzene ring is

substltutedvb one)R3a group wherein R3a is nethoxy,
phenoxy, or Qfé Xy. 63. The nethod of claim 39 or
60 wherein the sed bgfzene ring is unsubstituted.

64. The nethod of any one of clainms 46 through 57
wherei n RAI RBI takeén together forma fused
pyri di ne ring wNec@ jn—tNhe fysed pyridine ring is
unsubstitutied of substiturgd by one R3 group, or
substituted By one R3a group, :or substituted by one Ra

SR A R ST R T T p——]
AT AR DS KRS sl
h@érobﬂymalkaledyﬁkylmteroarylenyl and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, trifluoromethyl,
trifluoromethoxy, nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy,
heteroaryl, heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino,
dialkylamino, and (dialkylamino)alkyleneoxy; and

Rs, is selected from the group consisting of:

(CH,), (G~
—N—C(R,) —N—8(0), _, ._N/ \A {-\ N-C(Rg)— r\{ A
(Rj (&/ N (CH,), -~/ R / (CHp), —

10
7 , , ,and

50. The method of any one of claims 46 through 49 wherein Ry, is -Ry4, o1 -X-Rya.
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nmet hoxy, phenoxy, or benzyl oxy. 66. The nethod of
claim64 wherein the fused pyridine ring is

wQ w3398t ed by one Ra group sel ected from t hePQr/o8m®06/037317
consi sting of hydroxy and brono. 67. The nethod of
claim 64 wherein the fused pyridine ring is

ubsiy d ' ' .
5B enohs e B ot s 10, INSIGEIeR {7308 tlerprlig OKiing of -
méthylginenydj Thydrex§-dseehpiprapgl, aed (i-hglibsyaynkbbe it nd -X-Ryy
. 69, .The t hod of .one o | ai 1 through 7 or an
152‘,]79-d161?etl&}f z '&Emi Y{-ﬁ%}}@fﬁ%‘s&é@l@é’e{ ndent o ﬁ ° any one o%/

claims 1 through 7 wherein reacting the conpound of
Formula IV with an am ne of the formula RINH2 is

5Zar r Tedmethiod 0é alrim Ad vétereim-Roh 0 amsthylprepdr at ure.  70.
The nmet hod of any one of clains 46 through 48 and 50

t hrough 68 as dependent on any one of clains 1 through

53, WEK@inBthba ofthPorevofl Saitnl @6 Baough 49 WeteldR grid-hesrei.n
reacting the conmpound of Formula IV with an am ne of
the formula RI aNH2 is carried out neat and at an

| ev I . f Or f or- -O-
5§ o PheRetRIREERIY 53 wifdein X1 CIRARIRE anf 4P O, 42V ERO-C-
as dependent on any one of clains 1through 7 wherein
eactjn h ojmpouynd .of .F la LV w n amne of . .
Sine 1o Hihad f KRB 08 Wreis o St fyselfoted G egapigonsisting of
2 S TRk 8- (nfethyl S onyBhRAd RbpANy- one of
'gﬁgl ir?gmgféesn%lfbﬁrgu’gh 48yancg( 50 }{ hr oggﬁ 68 %}g Iégpendent on
mathylsoHenydémiplokiyk and 2HpeaiyjaminojRemethylprepyhul a 1V is
the Formula IV : IV and wherein reacting the conmpound
of Fornula IVa with an amine of the formula RL NH2 is

5&.ar r Tesimethod iofl ady 66 yadidimsAd tiRabugn4 e hWaeRieR, is -X-Rs,.
tenperature. 73. The nethod of claim7 1 or claim72
wherein the solvent is selected fromthe group

57.  The method of claim 56 wherein -X-Rs, is 4-[(morpholin-4-
ylcarbonyl)amino]butyl.

58. The méthod of any one of claims 46 through 57 wherein R4; and Rg; are each
independently selected from the group consisting of hydrogen, halogen, alkyl, alkenyl,
alkoxy, alkylthio, and -N(Ro),.

59. The method of claim 58 wherein Ra; and Rp; are each methyl.
60. The method of any one of claims 46 through 57 wherein Ra; and Rg; taken
together form a fused benzene ring wherein the benzene ring is unsubstituted or

substituted by one R, group, or substituted by one Rz, group, or substituted by one R,

group and one Rj, group.

61.  The method of claim 60 wherein the fused benzene ring is substituted by one R,

group selected from the group consisting of hydroxy and bromo.
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consi sting of nethanol, ethanol, trifluoroethanol,
i sopropanol, r -butanol, water, acetonitrile,

WO 20021088985 2- pyrrol i di none, and tol uene. 74. TheCTESN06037317
of claim73 wherein the solvent is selected fromthe
group consisting of trifluoroethanol, isopropanol, and
r -butanol. 75. The nethod of any one of clains 69
t hrough 74 wherein the el evated tenperature is not

62.oweThd inatho8 0f Claits 60 Wherairethk dusedfoenzepe oimg infubstimiadsbyche Ri,
thro$gh.7ﬁ wherg;n t he el evat ed Ienperature i s not

SOBRECEAN31g BEEOXYPIREE fePHEH Y- any one of cl ai ns
69 through 76 wherein the el evated tenperature i s not
hi gher than 180 C. 78. The nethod of any one of clains

659 t Fhaomgthod pf olaion 89 or 66 wheteiythe dused bapesna ring és nsubgituted.
hi gher than 165 C. 79. The nethod of any one of clains
8 through 12, claim 16 as dependent on claim 11 or

64! ai Thel@ethod o By OmeofAiaifk a6 Mrodgh SHvae@h RS adRy3 $aken

t hrough 45 as dependent on any one of clains, 8 thrqugh

toggthmgr@iarfuf’eéiawﬁdﬁg TSV BRenipsest Pyristing fing igluppubsfitufed or

iy ¢ 0 ' . arri
e i R e e TS
gra8p depemdRftgreup; ahdivhertih the fiskdpynidide ring iany one of
clainms 17 through 26 and 29 through 45 as dependent on
| one of clainms 8 through 12 wherein reacting the

npound of Formula VI wi.th apn am.ne of the formyl a
R1NH2Vhezeip Hhertighfighind hond gudlicadencthe BQSItI%&(L?FsﬂW%%Sed-
claim80 wherein the solvent is selected fromthe
group consi sting of nethanol, ethanol,

6%.r i f Thoomethbt aficlajm i68 op 66 parein the Ratis Idraxpodr, brempeand Rs, is

acetonitrile, 1- t hyl - 2-pyrrolidi none, toluene, and
H‘F&‘PF&W&P@%PB e.’nzgg’.’(y'The met hod of clai m 81 wherein
the solvent is selected fromthe group consisting

66.  The method of claim 64 wherein the fused pyridine ring is substituted by one R,

group selected from the group consisting of hydroxy and bromo.

67.  The method of claim 64 wherein the fused pyridine ring is substituted by one R,

group wherein R3, is methoxy, phenoxy, or benzyloxy.

68.-  The method of claim 42 or 64 wherein the fused pyridine ring is unsubstituted.

69.  The method of any one of claims 1 through 7 or any one of claims 17 through 45
as dependent on any one of claims 1 through 7 wherein reacting the compound of Formula

IV with an amine of the formula R;NH, is carried out neat and at an elevated temperature.

70.  The method of any one of claims 46 through 48 and 50 through 68 as dependent on

any one of claims 1 through 7 wherein Formula IV is the Formula I'V,:
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of trifluoroethanol, isopropanol, tert-butanol, and

acetonitrile. 83. A conpound of the Formula Xl : Xl
wWob@res393s E i s sel ected fromthe group consi stPeyUsi006/037317

hydrogen, fiuoro ., chloro, brono, iodo, hydroxy,

phenoxy, -0-S(O 2-R, and -N(Bn) , wherein R is

sel ected fromthe group cogsisting of alkyl,

hal oal kyl , and aryl optionall stu%st ituted by al kyl,

hal o, or nitro, and Bn ié\llsé e'ébne’ §romthe group

consi sting of benzyl, 0O

/ 7- met hoxybenzyl , /" - metRayl enzlyl , and 2-furanyl net hyl ;

or Eis joined with the adjRagent pyridine nitrogen

atomof Fornmula XI to formthe fused tetrazolo ring in

Formula XIIl: XIlIl; L is selldated fromthe group

onsi sting. .of fiuoro hlQro, . brono., i 0do n

e uper o pying the <orignupE P eGP R ine B T nula RuNE,
is Sh91¢R oBPASH 8hd AGnevate¥émpdiatupal kyl , and aryl

optionally substituted by al kyl, halo, or nitro; RA

and R B are independently selected fromthe group

Lsting of - h 7 hal |
TR 0B e ST B5D, L p AT ovove
astde@eidear od ey dfokes hemsegie’ Wheginreastidghe doppoird oféF ormula

rin
v witg an amine of the formula R{NHj, is carried out in a solvent and at an elevated

temperature.

72.  The method of any one of claims 46 through 48 and 50 through 68 as dependent on
any one of claims 1 through 7 wherein Formula IV is the Formula IV,:

=y

NS

R2a

IVa,
and wherein reacting the compound of Formula IV, with an amine of the formula Ry,NH,

is carried out in a solvent and at an elevated temperature.

73.  The method of claim 71 or claim 72 wherein the solvent is selected from the group
consisting of methanol, ethanol, trifluoroethanol, isopropanol, ferf-butanol, water,

acetonitrile, 1-methyl-2-pyrrolidinone, and toluene.

74.  The method of claim 73 wherein the solvent is selected from the group consisting

of trifluoroethanol, isopropanol, and fert-butanol.

75.  The method of any one of claims 69 through 74 wherein the elevated temperature

is not lower than 80 °C.
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wherein the benzene ring or pyridine ring is
unsubstituted or substituted by one R group, or

wQ w3398t ed by one R3 group, or substituted bRCDOE2085/037317

group and one R3 group;or RA and RB taken together
forma fused 5 to 7 nmenbered saturated ring optionally
contai ning one nitrogen atom wherein the fused ring
is unsubstituted or substituted by one or nore R

76gr od\&s: methpd oS aiyemead clainnt? Heougholfpwhereivitbe elavptes temperature
en, h y, al kyl, alkenyl, haloal kyl, al koxy,
is 3%%%?18 Xﬁ@]dé N(Re)2; R is sel ected from t he group
conS| sting of: -R4, -X-R4, -X-Y-R4, -X-Y-X-Y-R4,

- X-R R\-Q R4, R3is selected fromthe group
TTe ons’ﬂ@(t}l ogpf anyznp@f clapmgéRihrough 76 wherein the €levated temperature

is not higher than 180 °C.

78.  The method of any one of claims 69 through 77 wherein the elevated temperature
is not higher than 165 °C.

79.  The method of any one of claims 8 through 12, claim 16 as dependent on claim 11
or claim 12, or any one of claims 17 through 26 and 29 through 45 as dependent on any
one of claims 8 through 12 wherein reacting the compound of Formula VIII with an amine

of the formula R;NH,; is carried out neat.

80.  The method of any one of claims 8 through 12, claim 16 as dependént on claim 11
or claim 12, or any one of claims 17 through 26 and 29 through 45 as dependent on any
one of claims 8§ through 12 wherein reacting the compound of Formula VIII with an amine

of the formula R;NH, is carried out in solvent.
81.  The method of claim 80 wherein the solvent is selected from the group consisting
of methanol, ethanol, trifluoroethanol, isopropanol, fert-butanol, water, acetonitrile, 1-

methyl-2-pyrrolidinone, toluene, and tetrahydrofuran.

82.  The method of claim 81 wherein the solvent is selected from the group consisting

of trifluoroethanol, isopropanol, fert-butanol, and acetonitrile.

83. A compound of the Formula XI:
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-Z-X-Y-R4, -Z-X-Y-X-Y-R4, and -Z-X-R5; X is selected
fromthe group consisting of alkylene, alkenylene,
w@bdyngdoehe, aryl ene, heteroaryl ene, and PCT/US2006/037317
het erocycl yl ene wherein the al kyl ene, al kenyl ene, and
al kynyl ene groups can be optionally interrupted or
term nated by aryl ene, heteroaryl ene or
het er ocycl yl ene and optibnal |y gnterrupted by one or
more -O groups; Xl isy Qkylene; Y is selected
fromthe group consi st'lng of : -OR1 -S(0O 0-2-,
-S(O 2-N(R8) -, - C(R6)7, -C(R6) -0-C(O -0,
-N(R8) - Q, _0- C(Rg) - N(R ) - C(R6) N(OR9)-, -0-N(R
8)-Q@, -0-N=C(R 4)-, - -NORS)-,
-CHC-NC—ORe)-QR4)-, Yi isgselected fromthe group
consisting of -0-, -S(0)o-2-, -S(O -N(R8)-, -N(R
wher8: Q, -C(Rg)-N(R8)-, -0-C(Re)-N(R 8)-, and

E is selected from the group consisting of hydrogen, fluoro, chloro, bromo, iodo,

hydroxy, phenoxy, -O-S(0),-R’, and -N(Bn),, wherein R’ is selected from the group
consisting of alkyl, haloalkyl, and aryl optionally substituted by alkyl, halo, or nitro, and
Bn is selected from the group consisting of benzyl, p-methoxybenzyl, p-methylbenzyl, and
2-furanylmethyl; or

E is joined with the adjacent pyridine nitrogen atom of Formula XI to form the

fused tetrazolo ring in Formula XIII:

XIII,

L is selected from the group consisting of fluoro, chloro, bromo, iodo, phenoxy,

and -O-S(0),-R', wherein R' is selected from the group consisting of alkyl, haloalkyl, and
aryl optionally substituted by alkyl, halo, or nitro;
R, and Ry are independently selected from the group consisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-N(Ro);
or R, and R taken together form a fused benzene ring or a fused pyridine ring
wherein the benzene ring or pyridine ring is unsubstituted or substituted by one R group,

or substituted by one R group, or substituted by one R group and one Rz group;
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Zis abond or -O;Rl'" is selected fromthe group

consi sting of hydrogen, C -2 al kyl, hydroxy-C2-20
wa@bdoylozzeyd , and al koxy-C2. 20 al kyl enyl; R4 i s Bel/881006037317

fromthe group consisting of hydrogen, alkyl, alkenyl,

al kynyl , aryl, aryl al kyl enyl, aryl oxyal kyl enyl ,

al kyl aryl enyl , heteroaryl, heteroarylalk | enyl,

h etOéBeaw %%9léﬁnkt9%hﬁr|fomaﬂ Kysedh Stte @aﬁrylpeéwssaturam ring

I8

op IS SEEEHNR o Sk 405, Bhorkim PR b Qe
subsitidattedbx;amyd or xhezteeR gmupd; al kyl enyl :

het er | en al kyl het eroaryl enyl, and
&%? g@é?@%% '%% ‘%éﬁn%gl ubstituted or
substlty@@gapy one or nore substituents independently
sel ected fromthe group consisting of alkyl, alkoxy,
hydr oxy&ydegky, hal oal kyl , hal oal koxy, halogen nitro,
hydroxy, rcapt o, cyano, aryl, aryl oxy,
arylalkﬁ]gﬁeoxy, het eroaryl, heteroaryl oxy,
het er oaaeaylkyl eneoxy, heterocyclyl, am no,
al kyl am no, di al kyl am no, (di al kyl am no) al kyl eneoxy,
and in taealkyke of al kyl, al kenyl, alkynyl, and
het er oc ¥ ox0; R5 is selected fromthe group
conS|st|ng R5b is selected fromthe group
conS|stamghhﬁ)aﬁais sel ected fromthe group consisting
o =0 anﬂH:S'.R7 is C2-7 alkylene; Ris selected from
the gro ( sisting of hydrogen, alkyl, o
21 koxaidadaaniih ooy syl arylalkylenyl, and
het er oaryl al kyl en i's selected fromthe group
consi st tldg of hydrogen and alkyl; R10 is C3-8
alkyleng%ﬁﬁ is selected fromthe group consisting of
) -S(0)o0-2- and -N(R 4)-; A is selected
fromtheng_qxgp consisting of -O, -S(0OO0-2-,
-N(-Q R--, and -CH2-; 006/ 037317

XY-X-Y-R.,
'X"RS >
-N(R1)-Q-Rq,

-NR)-X;-Y;-Ry, and
-N(R1)-X1-Rsp;
R3 is selected from the group consisting of:
-Z-Ry,
-Z-X-Ry,
-Z-X-Y-Ry,
-Z-X-Y-X-Y-Ry4, and
-Z-X-Rs; -

X is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or more -O- groups;

X1 is Cypo alkylene;
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Qis selected fromthe group consisting of a bond,
- Q(RS) -, -q%)-&(gg- -S(O -, -CA(Re)-N(Re)-W,

-C(Re)-N(OR9)-; Vis selected fromthe group
consisting 0-(R)-, -0-(R 6)-, -N(Rs)-C(R6)-, and
-S 0O2-; Vis sel ected fromthe group consi st ng of
SRGEFEdeON(’th)gI@(PR@PSIS’HM S(O2-; Wis selected

fromthe group consisting of a bond, -C(O-, and -S(O
2-; and Q ‘and b are independently integers froml to 6
with theS@ygydso that a + b is <7; or a
phar rraceutl cal | y acceptable salt thereof. 84. The
conmpound SEN2dYRe)-0f claim 83 wherein RLis -R4 or
- X-R4. 8§FR6 he conmpound or salt of claim 84 wherein
-R4 is selected fromthe group consisting of
2- met hyI@F@@sD 2- hydr oxy- 2- net hyl propyl ,
2 2-di me % oxopentyl and

- hydr 6 butyl)rret hyI and -X-R4 is
2 2-di ”ENUX «&; (2-methyl -1, 3 di oxol an-2- yl)propyl .
86. The compound or salt of claim85 wherein -R4 is
2- et hy I-Pr@@Rs)-N(B®:, The conpound or salt of claim 83
wherein Bt% ﬁ\g -Y- R4. 88. The conpound or salt of
cl ai m 87 63 N> |sCZ4aIkerne and Y is -S(0O) 2-
or - N(RsD-M¥Rg)-8B, The conpound or salt of claim88
wher ei n -X-Y— R4 is selected fromthe group consisting
of 2-(proyTSti4enyl)et hyl,
2- et hyl_ F%-I{]qrp\ yI sul fonyl ) am no] propyl, 4-

nmet hyl sul Tt ony nobutyl, and

2- (acetyCHﬁﬂﬂd}JQ)ﬁERhylpropyl. 90. The conpound or
salt of claim 83 wherein R is -X-R5. 9 1. The
conmpound_gr sal-y—of claim90 wherein -X-R5 is

4-[ (rmor ph Iin74- yl car bonyl ) am no] butyl . 92. The
compound orRgalt of any one of clains 83 through 9 1
wher ei n RAand RBt akKen

—N—C(RGD-W—
Ng

, and

N—C(RG)—m—
e

10
10

.
b

Y is selected from the group consisting of -O-, -S(0)p.2-, -S(0),-N(Rs)-,

N\

R10

NRs)-Q-, -C(Re)-N(Rg)-, -O-C(Rg)-N(Rg)-, and ;

7. is a bond or -O-;
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together forma fused benzene ring wherein the benzene

ring i s unsubstituted. 93. The conpound or salt of any
wor@®7085963% ai s 83 through 9 1 wherein RAand R BUHKSI006/037317

together forma fused pyridine ring wherein the fused

pyridine ring is unsubstituted, and wherein the fused

pyridine rin , Wherein the highlighted nd

i n8i’ daﬁ@@ct@dn%owdhq EouR copsistiag oh byc?rpa@, Ca-of

hydroxy-Cp.o0 alkylenyl, and alkoxy-Cs.o alkylenyl;

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen,
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino,

(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,

0XO0;
Rs is selected from the group consisting of:
(CH,), (CH,),
—N— C(RG) —'N""S(O)z —V ’»—N/ \A —-—O—N:,/ \A'
R’ RS N(CHp), \GHa,— and
(CH,),
fN oy ._N\/ D
Rio / (CHo) ~ . .
Rsy, is selected from the group consisting of:
A CH,)
A , (CH,), / (CH, a\
N—GR) NSO -
Q R7/ > R7/ s \(CHz)b’/ , and \ (CHy), /

R is selected from the group consisting of =0 and =S;

R7 is Cy.7 alkylene;

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl;

Ry is selected from the group consisting of hydrogen and alkyl;

Ry is Cs.g alkylene;

A is selected from the group consisting of -O-, -C(O)~, -S(0)p2-, and -N(R4)~;

A is selected from the group consisting of -O-, -S(0)o.2-, -N(-Q-R4)-, and -CHp-~;
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Q is selected from the group consisting of a bond, -C(Rg)-, -C(Re)-C(Re)-, -S(O)2-,
-C(R¢)-N(Rg)-W-, -S(0)2-N(Rg)-, -C(Re)-O-, -C(Rg)-S~, and -C(R¢)-N(ORo)-;

V is selected from the group consisting of -C(R)-, -0-C(R¢)-, -N(Rg)-C(Rg)-, and
-S(0)z2-;

V' is selected from the group consisting of -O-C(Re)-, -N(Rg)-C(Re)-, and -S(O)2-;

W is selected from the group consisting of a bond, -C(O)-, and —S(0)-; and

a and b are independently integers from 1 to 6 with the proviso thata+bis <7;

of a pharmaceutically acceptable salt thereof.
84. The compound or salt of claim 83 wherein R, is -Ry4 or -X-Ry.

85.  The compound or salt of claim 84 wherein -R4 is selected from the group
consisting of 2-methylpropyl, 2-hydroxy-2-methylpropyl, 2,2-dimethyl-4-oxopentyl, and
(1-hydroxycyclobutyl)methyl, and -X-Ry is 2,2-dimethyl—3—(2—methyl—l,3-dioxolan—2-
yl)propyl.

86.  The compound or salt of claim 85 wherein -Ry4 is 2-methylpropyl.
87. The compound or salt of claim 83 wherein R, is -X-Y-Ry.

88.  The compound or salt of claim 87 wherein X is Cp4 alkylene, and Y is -S(O),- or
-N(Rs)-Q-.

89.  The compound or salt of claim 88 wherein -X-Y-Ry is selected from the group
consisting of 2-(propylsulfonyl)ethyl, 2-methyl-2—[(methylsulfonyl)amino]propyl, 4-
methylsulfonylaminobutyl, and 2-(acetylamino)-2-methylpropyl.

90.  The compound or salt of claim 83 wherein R; is -X-Rs.

91.  The compound or salt of claim 90 wherein -X-Rs is 4-[(morpholin-4-

ylcarbonyl)amino]butyl.
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92. The compound or salt of any one of claims 83 through 91 wherein Ry and Rp taken

together form a fused benzene ring wherein the benzene ring is unsubstituted.

93. The compound or salt of any one of claims 83 through 91 wherein R4 and Rp taken
together form a fused pyridine ring wherein the fused pyridine ring is unsubstituted, and

wherein the fused pyridine ring is

O
N
7 , wherein the highlighted bond indicates the position where the ring is fused.
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