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WD 2006/ 003500 PCT/ | B2005/ 002036 -1 METHOD FOR
PREPARI NG

W®2004/0030MHYDROXY- PROPYL) - 3, 5- DI OXO- 4, 5- DI HYDRCPGHIB20@5/692036

I TRI AZI N- 2- YL! - BENZAM DE DERI VATI VES BY DEPROTECTI NG

THE HYDROXYL- PROTECTED PRECURSERS CROSS- REFERENCE TO

RELATED APPLI| CATI ONS Thi s-lapplication clains priority
Provi si onal Patent Application No.

fromU. S
METHE) 583 WHFARINGed- e -BYPROFHERROPEL BACRCIING (GFDTHIPRO-3H 1, 2, 41
EEEEE\KZE&T?WBW@%ER?%WWF@ B PERRFEGF TH FBY | HYPEPHYL-PROTECTED

Aowh-as P2Z receptor), which 1is a ligand-gated ion

ar oo y RASS IR R EE R R AT A ICAHORS

i nfl ammat ory/i mmune process, specifically,

macr gphages, nmst .cells .a I cyt es and, B)... ..
neti TR SR iopreusims wron HramdSofokls et Pl higption

1\1&'8{)!@9?’ BSERled JnP 20 dopy! ar adenosine triphosphate,
eads to the release of interleukin-1(3 (IL-11) and

giant cell formation (macrophages/ mcroglial cells),

degr anul at | onpTaREREAINS ORTHEPNEITEIENT on (T

cells), apoptosis, a sel ectin sheddi ng
(I ynphocytes). P2X7 receptors are also |ocated on

anti n ' [ :
Sl 1 JEP PR DAl e (pfeYtosly iR A2 E2opton) which
ientgamisgngl ioh chedied .is P2¥eht antagdeiysifseBtypekloxgalyi thosehe
art, such as those descrihed in |nternat.jonal Patent
kpownite Be inyplvetén tflamgpaiery 1%“5?/94?%%,513@1@2%44213,

6 1 89/ WO
g agE st USIn g iphoc i EOLEIDRAABRE RIS,
rHMRPR0 DY LR taklluke nBenatides de partivatas adenoging iiiphosplagie) leads to
reverse anides, fo es,.other than. inhibition of the
thericaseg ,.Ee(g],eulglné{ﬁj@éiﬁ) BRG Stapt ﬁogﬂgtloﬂhbl i cati ons,

, i _ : . )

G Dpfifeso bR 97 el AR RISt C) R o ieration (T
904)] Foplosisn dndD-sBlkt 68 88 dingr (i yagphwicstes). dT2Xrirecepgoxy are also
receptor are being identif] for the treat of 1. 25
o REg arrepa e RET det ot N, ST E hacons 2

(gﬁ‘éti@halr@), htocytbs hrdined g 4946, Baxter et al. (2003)
I oorg Med em Lett. 13(Z22):4047- 4050). There is a

need B23¢; aathgionistsrea¢ kneowipthe ott, wishpd H1os¢ dessribeth

c)
t hods 2006/.003
PR TG Ao L R0 oM RSO RSN Fuasas,,
WOI00UBIE6a.SWIDNE0/ G BIE0L tW O 8D/2966EWE.99/29686, WO 00/71529, and
WO 01/44170, as well as in W02003042191.

o

Benzamides, heteroarylamides and reverse amides for uses other than
inhibition of the P2X7 receptor are described in various publications, such as
International Patent Publications WO 97/22600, EP 138,527, WO 00/71509, WO
08/28269, WO 99/17777 and WO 01/58883.

Antagonists of the P2X7 receptor are being identified for the treatment of
human disease (see e.g., Alcaraz et al. (2003) Bioorg Med Chem Lett.
13(22):4043-4046; Baxter et al. (2003) Bioorg Med Chem Lett. 13(22):4047-

4050). There is a need for additional compounds, compositions, and methods of
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SUMVARY OF THE | NVENTI ON I n one aspect, the present

i nvention provides for conpounds of formula XX 0 R4
W@ i "NO,N | ON P& H N~ Rl 5 RXCDIBLO@H2036

pharmaceutically acceptable salts thereof, wherein Rl

is (Cl-C6)al kyl, optionally substituted by

(C3-C8) cycl oal kyl phenyl 2naphthyl, a 5 or 6-nmenbered

PP ROSHT o gflhl l, FORORL B¢ AR

E&ggyl, naphthyl, a 5 or 6-nenbered 10

eterocycl oal kyl, or 5- or 6-nenbered heteroaryl are
optionally substituted by one to three noieties

i ndependently selected fromthe group consisting of
hydroxy, hal o, SUMMARY OGS)HE IYVENTION C6) al kyl - OH,
(Cl-C6)al kyl -NH(C=O -, NH2(C=0O -, (Ci1-Co)alkoxy, and
(C3-C8)cycloal kyl; R2 is hydrogen, halo, -CN, or

(C1- GRbat kyfect, tﬂ@}ﬁ'&@nﬂlrﬁl@htﬁn{&&vﬂ@é frlsppbendysfifomailld X:
substituted by one to three npieties, 15 i ndependently

sel ect ed fromthe group consi sting of hal o, hydr oxy,
ami no, -CN, %mlgﬁ%%ll,m )iQWyK%) al koxy, -CF3, CF30,
(C1- C6) al kyl - al kiyl ] 2- N,

(C1- C6) al kyl - S— (C1OC6 LN(S=0) -,

(C1- CB) al kyl - ( SCR) - lgh @) al kyl -0 (C=0)-, fornyl,
(C1l-Co) al kyl - (C=0) - d - C6) cycl oal kyl ; wherein

R4 is independentl y sel ec t he group consi sting
of hydrogen, halo, 20 hyd L._HO (C1- C6) al kyl,
(C1-C6) al kyl optionally subtlt it ed®wi th one to three
fluoro, (Cl1-C6)al koxy opti orfal |  subst |Xut ed with one

to th fl - H, = (Cl1-C6)al kyl -
o Yom yuga%glg}gcqm%}tgq: RaJs tbq;g@) %vme)l/n R'is (&-86)alkyl

c&gégﬁ? éf ute (T%Cég') %\cﬁ:l]w ﬁh@lyl&@( gf'o@gﬁ-i(n)l/embeéed
l’{h_et?@é allle)ﬂh;ﬁfk ai‘ii dttl‘ilfq ?ﬁmihe%ﬂ heﬁrcﬂrjtd[h wﬁengmmheﬁ sd8 (C;-
eterocyclioa - -
Caslienycyrisun kgiky bpienyl iy MRs iorerbesdoo

lggllok 1002930 6- m?m'ggr@@ ﬁEt%fBaP%ta% Qﬁtl’dfl'aﬂ Xulﬁﬁﬂlt@ Y one

ered heterocycl oal kyl - & is a y r oxyl
for thiee ohoietipsgndeppnddREly asnkictRg feprrethe Zeovp erasisergiefydyoxy,

B SOl M8 (- Coalkyl-OH, (C1-Co)alkyl-NH(C=0)-, NHy(C=0)-,
(C1-Cg)alkoxy, and (Cs-Cg)cycloalkyl; R%is hydrogen, halo, -CN, or (C;-Cg)alkyl,

wherein said (C;-Cg)alkyl is optionally substituted by one to three moieties,
independently selected from the group consisting of halo, hydroxy, amino, -CN,
(C1-Ce)alkyl, (C1-Ce)alkoxy, -CFs, CF30-, (Ci-Ce)alkyl-NH-, [(C;-Ce)alkyl]2-N-,
(C1-Cg)alkyl-S-, (C;-Ce)alkyl-(S=0)-, (C1-Ce)alkyl-(SO»)-, (Cs-
Ce)alkyl-O-(C=0)-, formyl, (C;-Ce)alkyl-(C=0)-, and (Cs-Cs)cycloalkyl; wherein
R*is independently selected from the group consisting of hydrogen, halo,
hydroxy, -CN, HO-(C;-Ce)alkyl, (C;-Cg)alkyl optionally substituted with one to
three fluoro, (C;-Ce)alkoxy optionally substituted with one to three fluoro, -COzH,
(C1-Co)alkyl-O-(C=0)-, R°R°N(0;S)-, (C1-Cg)alkyl-(02S)-NH-,
(C1-Ce)alkyl-0,S-[(C1-Ce)alkyl-N]-, R'R®N(C=0)-, R°R°N(CHy)-, phenyl,
naphthyl, (Cs-Cg)cycloalkyl, a 5- or 6-membered heteroaryl, a 5 or 6-membered
heterocycloalkyl, phenyl-O-, naphthyl-O-, (C3-Cg)cycloalkyl-O-, a 5- or 6-
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group consisting of hydrogen, (Cl-C6)alkyl,

-(C2-C6) al kyl -OH, and (C3 C8)cycloal kyl, or R5 and R6
woregeomsponal |y be taken together with the nitPOIEBR0E/002036

atomto which they are attached to forma 5 or

6- menbered heterocycloalkyl; Rio and Rf are

i ndependent |y sel ected froftthe group consisting of:

(Ci . %c? al kyl Opta&ﬁ]%alrgm%%))% Q&egergcyﬂoé%y?@f p82 [y ee

h ie%tl roﬁ?l RGAdaR Yok eé&@lcpemdently selected from the
C3- cycl oa? (C= a b or

grmtpeqom@yenga Og@@l) Co) pllk&h;—,ﬂ(lz(@@j(yl OH and (Cs-

Cgicfyg Osﬁﬁ%ﬂ(&&)é& R® nfﬂéf%&gﬁalﬂ;pb{@!(&%f%%her with the nitrogen

afciﬁl t@ﬁhlﬁihlﬂs(éys £ Gﬁ?hed rtr% fc@rd aahs ))f@{:ﬂlembdm;d hlle;pbemlbadlkyl RY
a or me ere eteroc a
Fl)?? ﬁ%m@pé@dqnélf/éﬁle%ﬁéf fromythg gﬁ?L}PsC%ﬁ'é fing Ofm&l %nlff”%e
S B ks 5 ey

G%Dﬂﬁylbﬂﬁll*fé’s (&ﬁs)ﬂdQ‘l*(C’éOd-l WQCQ)C@%@lkﬂ (23=Q)tr ra %Qll‘@r 2. yl
chl oro

b brsrru i et Bay -G Qe ek R AT & &
AR BERAHIICCEAME e i O-ORDS (O CPRIIGHO(C-O)-

t étrahydrop ,
@@Wyploaﬁkyh@eﬁﬁl;lnapﬂlﬁll ahdr mn@beéecémgwocycloalkyl and 5-

ted f i f
o ke FAR T n b o, H ShPefiBORnBhL B O
d% duﬁd °f t&ﬁh@xﬁg slmt[hf(tergBmtypdﬁﬁaﬁylsaﬂangow) 3-methoxy-

trlmsthIsH , triethylsil opr.o
mmelﬂﬁﬂ dionprichghssioy i RSN RErORD - ydroty:

ngfqheéta' tﬁylﬁ%}éhfﬁnluﬁ{e éjeaﬂﬁ} Q‘Xl%c;ogﬁteytlf ?g(t:%; S%}F‘fte? from the
%r@ﬁf) coMtM'gdif pBﬁWRé*RI”y o Ctsalklyle maﬁ:pdhgdﬂopblranyl and benzyl

yl'sil
whejﬁéﬁ;}iﬁqma;b R)s{f% qrg Eegclhgg pengentl%/ selected from the group consisting

(t)tﬁ%gg:{o %%?W%gﬁ? 2? @¥11t4§h Eﬁbodﬂnﬁbn@se pA I1snselected from the

optionally
Sl Cohdistig dﬁytn(rxﬁﬂhﬂﬁ)ydytulemalsklyl trid®pwipaisdiyh sai d

o msesapEn s otietteontr ue T Hstr RS den 1
&W(l%@ %1% rkﬁ%@&l@%ﬁm{é@ﬁqﬁaﬁeﬁ Wity gehyRxyl, terbal o,
bayidiealylsylyh Nﬂ(eﬁzﬂl}ﬂyl W@i}'@)ﬂ—yl tripkenytsdyhl koxy, and

ﬁg‘ﬁ%ﬁnc ﬁ}y s&y'“?%d tqr#g%tg qg)xgﬁ&ﬂ{&ﬂﬁgﬁﬁs Iﬁ%%ltzﬁn chl or o,

Eﬂl%&a&?eﬂtsakd i @, angalhl of;ﬁ(ﬂlaﬁ sumwailbiy‘_‘ (@}@g)éﬁilmﬂty&d
fromthe %}OUD consi stin drogen

BereBeyad KGi-Calalkyl @rn@ﬁ(;g%@@g@my{ g{eézptwm@l}y subst1tuted by one

F%&'é'?ﬁ 1%181relt(1gs;( %\c}e%eélge% sele% eﬁ'}gﬁg’r{?ﬁ %52%8&513&19& ngcﬁ
‘Bﬁlot et @, ahaky; (W@W@’lmﬂm C%W?IBQHGE@PM&C—OD
' (Cl-Cs)alkoxy and (C3-Cg)cycloalkyl. In other embodiments, R?is chloro, methyl

or ethyl. In certain embodiments, R*is hydrogen and R'® and R are
independently selected from the group consisting of: hydrogen and (C1-Ce)alkyl
optionally substituted with (C;-C¢)alkoxy- or -OH.

In another aspect, the present invention provides for methods of preparing

compounds of the formula I
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WO 2006/013506) al kyl ,

(10R11IR)I~~NOH -N ONI H N Y~RLRR2OI or a
phar maceutical |y acceptable salt thereof, wherein Rl

(C3-C8) cycl oal kyI , phenyl, naphthyl, a 5 or 6-nenbered
het er ocycl oal kyl, or a 5- or 6-nenbered heteroaryl,
wherein each of said (ClL 54€6)al kyl ,

(C3-C8)cycl oal kyl, phenyl, gmaphthyl, a 5 or 6-nmenbered
het erocycl oal kyl, or 5- or |5-nmenpered heteroaryl are
optionally subs Mﬁuﬁﬁg/bygoﬁeﬁ/go three noieties

i ndependent|ly sel ectdd friomtjhe group consisting of
hydroxy, halo, -CN, Y% yaNkyl, -(Cl-08)al kyl -
(C1- Co6) al kyl - NH( C=0) - (C1- Co6) al koxy, and
(C3-C8) cycl oal kyl ; R S ogen, halo, -CN, or
(C1-C6) al kyl, 10 mherein (C1lyxCe) al kyl is
optionally substituted by ¢ ge noieties,

i ndependent|ly selected fronthelgr consi sting of
hal o, hydroxy, amino, -CN, R%ClOCB)alkﬂ

c{r((;l %Clﬁ]ﬁwl]}’?cﬂwt bl? ?jit %I)eéf&me % IR ¥S (CE\I |_&G)alkyl
%g)g’n ﬁ’ﬁlbgty%feﬁ%ﬁbfcs &;’&O hgl r%g%):hyl d $dr 6-membered

I Kyl - ( C-O) and
He@3e36)cmiiail aalaldylor 6vmgnb¢rnd hqtsrqanyh whq:rnwee@éh abspid (Ci-

Gl - CoRpdR 2oy SRDRTT. p ChrRepBHIRICT: | onal

eeRsdyclanied, o3 r 6nferhBered hét@ﬁ)af}}l ey eptiopblly Sifiseitukaabdyy one
optional |y substituted with one to three fluorg,

toU@Reimoigtes imspandeptly exlectedfrom sgg}q(p(pggystmg of hydroxy,

(858 B 32l By O (o mT 0y (O

(@R@Mlk‘é@ Ehd (@Jﬁe@wcloaalaymabmmwoge@a&l@sm or csul ~Cyalkyl,
- menbered hete

w@rgn@@ykq(h(ﬁa)@lkyl ip ﬁgmaﬁbsub%%ﬁi hy pneﬁonﬁree m01etles
%@%%e%%@yée?&kéﬁyﬂro Qggi'gre&fsw@m 58 BRe! Bfliroxy, ammo -CN,

| oxy and ere heterocycloa

k
RC ity I, - Ca)a&gxmdéﬁ@,r@kléﬁ | @ﬁ@d)dkylelﬁﬂﬁr[(bfﬁn eweﬁcggwb
titut
(PR S G BRSO e B0 K %5) al Koy
?@g&g)@c%@a’lkﬁé ?1‘ gocg)ﬁlﬂcypgjﬂbjiﬂmd(@@@Gycloalkyl wherein

mber ed
Rétsandmppoda&]ylsylec(e@:f@n thergﬁ@tpg/qzon(s@a@ of hydrogen, halo,

H%ﬁg{‘ggm gﬁg_a-cﬁaﬁc& ?@Q a@%?@r&ll@; substituted with one to

ﬂf;ée 68018/ oL ShksH) optionally QOB REIHN DL BT {0l tBR0 TRibAH) 2006H,
(c1 _Ce)alkyl-O-(C=0)-, R°R®N(0,8)-, (C1-Cg)alkyl-(0,S)-NH-,
(C1-Ce)alkyl-0,S-[(C1-Co)alkyl-N]-, R°R°N(C=0)-, R°R°N(CH,)q, phenyl,
naphthyl, (Cs-Cs)cycloalkyl, a 5- or 6-membered heteroaryl, 2 5 or 6-membered
heterocycloalkyl, phenyl-O-, naphthyl-O-, (Cs-Cg)cycloalkyl-O-, a 5- or 6-

membered heteroaryloxy and 5 or 6-membered heterocycloalkyl-O-; R and R

are independently selected from the group consisting of: (C;-Ce)alkyl optionally
substituted with one to three halos, hydroxy, -CN, (C;-Cg)alkoxy-, ((Ci-
Cg)alkyl),-N-, (C;-Ce)alkyl-(C=0)-, (Cs-Cg)cycloalkyl-(C=0)-, a 5 or 6-
membered heterocycloalkyl-(C=0)-, phenyl-(C=0)-, naphthyl-(C=0)-, a 5- or 6~
membered heteroaryl-(C=0)-, (C;-C¢)alkyl-(C=0)0-, (C1-Cg)alkyl-O(C=0)-,

optionally substituted by PCT/IB2005/002036
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(C3-C8) cycl oal kyl, phenyl, naphthyl, a 5 or 6-nenbered
het erocycl oal kyl , and 5- or 6-nenbered heteroaryl; R5

waree@ser e each i ndependently sel ected from t PET/IRPOEGUD2036

consi sting of "hydrogen, (Cl-C6)al kyl,
-(C2-Co) al kyl -OH, and (C3- C8)cycloal kyl, or R5 and R6
may optionally be taken togfether wWth the nitrogen 5

@_3?@@'@ cgg()ﬁ,eql@pgpéy tglé;ﬁ ? or ﬁxaen?bergé H]%tﬁrocgao?l \/\51 and 5-

WRhRbe A Htd¥BAHR qk5famﬁ hBRach meymaenﬁﬁelémmram the
compound of formula X 0 S OR11 ~N | I O

lomERonistivgaf | hymg;mcocx)a lﬁ/ﬁ»d(‘éh RH%&H caam(gzs-
0
v T e L

£66 t8NiHAcH e tare dthehedofp@ad (ﬂf6-1fnembelied hXteir&:ycloalkyl and

5-{4-[2-(tert-Butyl-dinethyl -sjlanyl oxy) - oy
i gy¢ pr twsx “éleeﬁl@ﬁfs metnog %ymﬂée%ﬁmqwqg 4fr0m a compound

-2-chl oro- N- (1- hydr oxy-
é{/fg?fﬁgep yl met hyl ) - benzam de. In one enbodi nent, the
compound of formula I is

2- Chl or o- N- (1- hydroxy- cy<l opept yRfret hyl ) - 5-[ 4- (2R- hydr
oxy- 3- met hoxy 15 (p oé%?) 37'5- df oxo- 4, 5- di hydr 0- 3H-
1,2,4]triazin-2-yl]- benza de_NIn certaln
enbodi nents, RL is a dCEICA).IkyI optionally
substituted by (C3- CBﬁEyclo. kyl; wherein said
(A -Cc4)al kyl or (C3-C8)cyc IyI are optionally
substituted by one to thrg Di et Nes |ndependently
sel ected fromthe group consystiyg oR'hydroxy, halo,
-CN, (C1-0C6)alkyl, -(C1-0C6)agkyl oOH
(C1-C6)al kyl -NH(C=0O) -, NH2(C=0 -, 20 (Cl-C6)al koxy,
and (C3-C8)cycloal kyl. In other enbodi nents, R2 is
chloro nmethyl or ethyl. In certain enbodi nents, R4
cli EB/ h 1c§f‘¥j ﬁﬁgtaﬁﬁ%aﬁlﬁieﬁﬁ? whedgeide Q'hklélroxyl
roup consi sting of: hydrogen and
@ﬁitedf:ﬁgzglrmp to fyutni @cmhpopnd ob farinula b dinvenetembodiment, the

SerestuPH BT NG oo b -ef b AR iR e i ihcinol?

%oﬁﬁé‘é Bbdloxo% Siﬁﬁicﬁ&ﬁﬂt[q%aﬂ]%wﬂm 23&1 F—Qb&ﬂtir)blN (MAQE®Xy-
5, 'R16 are each inde ently WO

Zﬁﬂﬁhﬂmﬁﬁ@@lﬂfﬁﬁmzm Toopogmbodigient, the compound of formula I

is 2-Chloro-N-(1-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-

.-

propyl)-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl]-benzamide. In certain
embodiments, R! is a (C;-Ca)alkyl, optionally substituted by (C3-Cs)cycloalkyl;
wherein said (C;-Cy)alkyl or (C3-Cs)cycloalkyl are optionally substituted by one
to three moieties independently selected from the group consisting of hydroxy,
halo, -CN, (C;-Ce)alkyl, -(C;-Cg)alkyl-OH, (C1-Ce)alkyl-NH(C=0)-, NH,(C=0)-,
(C1-Ce)alkoxy, and (C3-Cg)cycloalkyl. In other embodiments, R? s chloro, methyl
or ethyl. In certain embodiments, R*is hydrogen and R and R" are
independently selected from the group consisting of: hydrogen and (C;-Ce)alkyl
optionally substituted with (C;-Cs)alkoxy- or -OH. In certain embodiments, PG*
is selected from the group consisting of: -SiRMRlSRm, C-Cealkyl,
tetrahydropyranyl, and benzyl, where R R, and R'® are each independently
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WO e@003se0 gr oup consi sting of:

sel ected fromthe group consisting of: a (Cl-C6)alkyl,
and a phenyl. In certain enbodinents, P& is selected
trimethyl silyl, PCT/IB2005/002036
triethylsilyl, tri-isopropylsilyl,

di met hyl i sopropyl silyl, diethylisopropylsilyl
di et hyl i sopropyl silyl, di meG-hylthexylsilyl,

A B AP P
&hbodim¥ik YPG? Is)sklecteti Fiop@R)r&iup ddnsisting of: trimethylsilyl,

di phenyl nethylsilyl, and e .
tristhylspliyh i (i samreritsi) i gimethylisenrgpylsiiy, digdylisgpsopylsilyl

, ' ) ) i ' ' i : ed
SRR BT Bl IR B8 b Al SiBERS
Egybrh?ﬁjlggégéggﬂld@gmw&imBF 'bbWﬁlyFaﬁ{ﬂwlzlléByHN F,
. 3 Et ri dine-BF, triet am_ne- HF,

imbemsiy, diplenyimeiuisute vad rtRurd mEhpsy dheatisidnie

j | Brano fp & 2] Y '
Biath oty POSHOSETRORPT ahd PEMR BEESENLeibe ¥ABks: B
reagent Belect8d fiNrOhbl gD doXsisting3if: fetfabarythmmonium fluoride,

h ' cept.abl e sal s thereaf rein R2
BuyJE s o M beine s e porndis BRI TS o1
g HodcCile 588 a)-KothereSuIBRlid A@hhyHeybstituted by one to
three noieties, independently selected fromthe group
consi bt anethasfaspest,dhe prgstmod inyventiemproyides @& compounds of
ECl- | kyl, (Cl- C6) al koxy, -CF3, CF30,

Reika | kyl -NH, [(Cl- CB)al kyl]2-N-,

(Cl1-C6)al kyl -S-, (Cl-C8)al kyl 9(S=0 -,
(C1-C6)al kyl - (S@) -, (C1- .C6)4d| kylgt0-(C=O -, fornyl,

(C1- 06) al kyl - ( C=0) ¢! (CBZCB)Eycl oal kyl ; wherein 20
R4 is independently selgcted fr t he group consisting
of hydrogen, hal o, hydfo@, NCN, HO (Cl- 08) al kyl ,
(C1-Co)al kyl optional |l yp&ubstijtuted with one to three
fluoro, (Cl-C6)al koxy optiorél Iyy substituted with one
to three fluoro, -CO2H, (C al kyl- O (C=0 -,

RSR6N( 02S) -, (Cl-C6)al kyl - (02% i

(C1-C6) al kyl -02S-[ (Cl1- C6) al kyll>N| 5 RSR6N( C=0) -,

RSR6N( CH2) m , phenyl, 25 naphthyl,” (C3-C8)cycl oal kyl ,
andphaymaseutiealie acdptablesaliaithpteof,aviBrein Re-isrhydregend halo, -CN,

g%@‘;@%&ﬁ gvgé\%ﬂi s%ﬁ ?Bg—bgglg} {]sgfptclltﬁg%@g_esr%gatituted by one to three
TR I i
amino, -CN, (C;-Cg)alkyl, (C;-Cg)alkoxy, -CF3, CF30-, (C{-Cg)alkyl-NH-, [(C;-
Ce)alkyl],-N-, (C;-Cg)alkyl-S-, (C;-Ce)alkyl-(S=0)-, (C1-Cg)alkyl-(SO,)-, (Ci-
Ce)alkyl-O-(C=0)-, formyl, (C;-Cg)alkyl-(C=0)-, and (C3-Cg)cycloalkyl; wherein
R* is independently selected from the group consisting of hydrogen, halo,

hydroxy, -CN, HO-(C;-Cg)alkyl, (C;-Cs)alkyl optionally substituted with one to

(C1-Ce)alkyl-O-(C=0)-, R°R*N(0,8)-, (C;-Cg)alkyl-(0,S)-NH-,
(C1-Co)alkyl-0,S-[(C1-Cg)alkyl-N]-, R°R*N(C=0)-, R*R°N(CH,)-, phenyl,
naphthyl, (C3-Cg)cycloalkyl, a 5- or 6-membered heteroaryl, a 5 or 6-membered
heterocycloalkyl, phenyl-O-, naphthyl-O-, (C5-Csg)cycloalkyl-O-, a 5- or 6-

membered heteroaryloxy and 5 or 6-membered heterocycloalkyl-O-; PG’is a
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hydroxyl protecting group; R5 and R6 are each
i ndependently selected fromthe group consisting of
whyasoesm ( Cl- C6) al kyl, - (C2-C6) al kyl - OH, andrP1ZB32005/002036
C8)cycl oal kyl, or R5 and R6 may optionally be taken
together with the nitrogen atomto which they are
attached to forma 5 or 6--fenbered heterocycl oal kyl ;
Rio 5 and R11 are ipndep dently el ect
hydionyl Rreiesing grﬁgpoRﬁ andcy’ 7 ﬁ?PGB g r?s\reFS?dtfmm the

gfﬂ%s%g ytﬁ@gof“ﬂy‘d Ep}?&(él% )Elf(gﬁ ()@g C%?alk}m@ln%@ (5N

c(gﬁiyel@ﬁucgl onR ek may(o@aemyyd;pdhbm teg¢thgrcpeith) the natregesy

% ki %qc{l glgg?g?et: gtrt o ky |3 rrcr:g %eérgaePe néferoé&c@lkyl R"
Elg?@r 885 ¥depbifdeil seléé%éd %hadhl%godp%@@mg of: (Cl—C6)a1kyl
Co) al kg CSi )cycl oal k eny

apépidltyysubsteutsd oxntlﬁoneetnrblme Halnethydixyct( S @1&)&&1@@ (Ci-

RPN R she AT O 2Dhe CEbRs R A S Bon &

Iﬁerﬁhér&{ ﬁeté\beyflcl&mﬁqumeoay Cﬂh@hﬁmﬂmetrﬁyhthylé@:@)( (285 or 6-

hydr oxy- 3- met hoxy di oxo-4 ro-3H

5- i
me;rabeq:d h¢t¢1@atynlr(@=9> (8b6)n>ztﬁqﬂ #e=O)Gr &%r?@)?%%’ij ote26).

@*ﬁ%%”ﬁgﬁmﬁ%ﬂu%ﬁ@ﬁ £ FRRCRE QLB SRR ™)
Pmb@Bext hetohairg; Ridim iRbdhe oﬁm\d) Ri Gertair Hnb(;rhtn_ents the
e BT
lf nf%}i&feltﬁg(ty%oéﬁ? g%%mﬁéﬁﬁ@lﬁh?%%}ﬂl QQ]tﬁfazm 2- ?11]-

| sOpr opy
sina@hdaly] HlswlfanpgﬂnbodhmemsdP@g twsielegtgagrfmy thei grgqlp cons1st1ng of:

R RTR S LRyl redasvoiopbanghepd R e R TR SRR

éfé Béhbl% eﬂﬁ&ﬁﬁl@é e'ételd)ﬁomttﬂd é}éﬂ;]i &’d)rﬁslsltlﬁg of: a (C1-Cg)alkyl, and
- p- Xy triphen phenyl met hyl si |yl
apbbrtyhrm cetxam;dnqbv@tm@xty) plh eﬂwtgqi frym the Bf%‘PWQP&SUng of!

nb h

RN R I Sl N T L

éi%ﬁlyh&gﬁ@[ﬁ}ﬂﬁl%mHieYhylﬁSb@?&l@ﬂylt dmetlﬁ)h&legylsmm teansi sti ng
hydr ogen "and (Cl- C6) al kyl optional]ly

bwumcmybdymmmyw@mﬁ&yert@.utyl@pheqy ilyh Sibrazylsilyl,

S5 bl BhaSRRyL SREBY SR B 33855, 002056 - o0
Bu@l(n{em)ﬂﬁahenyl&ﬂg I otHar BimB&aiménts, RYisachldrey methyl or ethyl.
In certain embodiments, R* is hydrogen and R and R are independently
selected from the group consisting of: hydrogen and (C;-Cg)alkyl optionally
substituted with (C;-Ce)alkoxy- or -OH.

In another aspect, the present invention provides for compounds of

formula VI:
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2 0 and pharmaceutically acceptable salts thereof, R2
i s hydrogen, halo, -CN, or (Cl- C6)al kyl, wherein said

w@ SbeBpad kyl is optionally substituted by oneP@DIB2005®2036

noi eti es, independently selected fromthe group
consi sting of halo, hydroxy, 5 am no, -CN,

(C1-C6) al kyl, (Ci1-Co6)al koxg, -CF3, CF30,

(C1- C6) al kyl -NH, [(Cl- C6) abkyl ]2-N-,

(C1-C6)al kyl -S-, (Cl-Cg)al ky (S—O)

(C1- C6) al kyl .-(SO%)UR“Rg K N O(C—O) fornyl,
(C1- Co) al kyl ) cycl oal kyl ; wher ein

R4 is i ndependent I y s Nf/lf\bm t he group consisting
of hydrogen, hal o, xy CN, Hg (C1-Co6)al kyl,
(Cl-Co6) al kyl opti onal I

three fluoro, (Cl-GC6)al kox ionally substituted
with one to three fluoro,

(Cl- C6) al kyl - O (C=0) - R5R6N28) ,
( CL- 06) al kyl - (02S) - NH- ,

ASH LR S e AR o -

c,fz, Yalkyl, @h&@m@f J’@‘é)ﬁkﬁlﬁ& ysbuo@ugv sabstﬁutaenspeneob three
heterocycl oal k phenyl - O, naphthyl -0,

niaigtiesginslppdndem $el@ted ony.the,grogp fgnsr;‘gmgé}félalo hydroxy,

h t t I K
et er gig )(b )él@r (é % ec‘%@l h'gt@f'f feggr@ %Nﬁ [(©:-
@?&hymznmmen@emm -Ss Al T PalkyiF Sr0)hEC @B)allwhﬁﬁﬁs)r 4€ing

au?sﬂgé% i, oo R e e e S e

c%@énd@nfl? sél@&e&‘frbﬁlotﬁg Qro@tcgﬁklﬁt‘?ng’@ HarddigynAs,e

orma 5 or menber ed het erocycl oal Kyl ;
lﬁﬂﬂeo;@o @N;:II-IBl(IJIe(E@alkYid éibleﬁde}kwl gptinmhby swhstifuteshivith ene to

e qo?ggawggggé% ]ﬂ;ymub%g?éﬂa@%wﬁf@'* gy O
SRS AEYEDHDE-(0,S)-NH
g ﬁt@éﬁ {6 i %ﬂa%ﬁ (=6 Rphuegic oo,

%E}yga(%]&é&]@iﬂk 1, (aél %&8)6 a?rg&%l:g% E%tngoé\ryl a 5 or 6-membered

%‘)l@dﬂ@d' Hen$=0), napH&yI O3 (C3HCysicwalkyiO-, pheoryd-,
nap ht

or 6-nenbered heterocyclo

mpm@ewérhﬁtﬂ’@dylﬁélf anch3 Py P-meIpRpreehh ?tgroeyré0%§ylf% %ﬁﬁs a

ERHRGEARY 5 I ghd R arEER MR Hlach) PLAA bR b,
@%@c@@s’iﬁﬂ@ o‘i’ﬁ?jﬂﬂo@&QQSA-@Qmﬁ}ﬁ (€9C5)alky1 OH, and (Cs-
eads IRl il
oY el oo & 8T BPUGTALY LEFIET Sodsist DAt Btk
L | I R
h@ngt? ﬁ&]ﬁg@ a%rﬂffagge%%ﬁn t‘ég{trﬁ z?h{l/lg?%g?? zE\'Iﬁt;/:lrocycloglky
hedRY are mepemdam seﬂmsqd faoni R Sroap eorsastingiofidEp iyl y
sel ec ed from ro Si St of
apldons Iy subjifuted ¥ Bin g i S biitofhn cX, e CrRNaKSY -
f C = 6-
FSHASIRN (bl ey somsasu o) -0y S
chemeterad haeIprr}@malllsle(glI:O)- phenyl (C=0)-, naphthyl-(C=0)-, a'5- or 6-
membered heteroaryl-(C=0)-, (C;-Ce)alkyl-(C=0)0-, (C1-Ce)alkyl- O(C—O) ,

(C5-Cg)cycloalkyl, phenyl, naphthyl, a 5 or 6-membered heterocycloalkyl, and 5-
or 6-membered heteroaryl; and m is one or two. In certain embodiments, the

compound of formula V is 5-{4-[2-(tert-Butyl-dimethyl-silanyloxy)-3-methoxy-
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wa@leeoseexsedut yl met hyl sil yl,

di et hyl i sopropyl silyl diethylisopropylsilyl,
di net hyl thexylsilyl, tert- butyldi nethylsilyl,

tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
di phenyl methyl silyl, and tert 10
butyl (et hoxy) di phenyl silyb- In other enbodinents R2

o R Mg bt Ay SICEL BRI, o

Hnth 16
BT P RN Sl s e

O CLalRS), aétiqhygtfopgranymatxd benzyhortieae RASBEe end R arqrask ent

ingrperniel gt FToR S Eeshgont Dara ot 3G Co R dha prgnyl
nggélhm %BsaiﬁiéhtsCPbP Y RECHR Bhth the@blip cohigtiaghf: wherei n
I's a carboxyl ~ protecting grougyhéﬁRZ i s hydrogen,

tﬂnmbthylsﬂga\lmezbhylslml; 6isapiepylsilvin einesthyliseppylsilyl. c6) al kyl

dfdRenenciy SERhRb Sl R SPER e SLIR TG PRy of

U%%;l&alﬂ(egliﬂﬁ%)ﬂl-tét'fﬂbﬁgflmeLﬁ?ﬁsﬂ&?ﬂer??i@}d_ﬁp&&ny{sﬂ)jﬂ tribenzylsilyl,

ttl(p@!ylmblmll kjptiezylsilyl, di er@élpglhp(gﬁpl_yg_and tert-

b@%@%} ﬁ%h@%ﬁ%& In(&fx ?Ad@ﬁ%r&%qggs chlors, methybor ehyl.

Iar&srtélf;%nﬁ@hﬁﬂ@imwkyhydmgmmdm 4nd &' ard apttepcmiently
selected fromthe group co sistin EE%QWE en, an
salediedfom thepgrowgrsqueisting Py ¥0g62@n% éﬂgr &Pt

I one to three fluoro,
%E&h%@?V+E1§§Q§%%%laﬁgrlyhgubstltuted with one to
t hr ednfanothenaspe@ORd,préseit 883wt dayprodd¢sFoOpompounds of
RS5REN(02S) -, (C1-C6)al kyl -(02S)-NH,
1?@&“ 3a|kyI-CES—[(Cl-CB)aIkyI-N]-, WD 2006/ 003500
PCT/ 1 B2005/ 002036 - 10 R5R6 C=0 -, R5R6N(CH2) m,
phenyl, naphthyl, (C3-C8)cyc oalﬁyl a 5- or 6-
menber ed heteroaKVR“Ral X~ 6-wenber ed
het er ocycl oal kyl , phe léélb ht hyl - 0-,
(C3- CB)cycIoaIkyI -menber ed het eroaryl oxy

and 5 or 6- nenbered h&?eroc cloalkyl-O; P& is a
hydr oxyl protecting group; nd R6 are

O

PG!
v R> O

and pharmaceutically acceptable salts thereof, wherein PG' is a carboxyl
protecting group; R? is hydrogen, halo, -CN, or (C;-Ce)alkyl, wherein said (C1-
Cg)alkyl is optionally substituted by one to three moieties, independently selected
from the group consisting of halo, hydroxy, amino, -CN, (C-Ce)alkyl, (Ci-
Ce)alkoxy, -CFs, CF;0-, (C1-Cg)alkyl-NH-, [(C;-Cg)alkyl]>-N-, (Ci-Ce)alkyl-S-,
(C1-Cgalkyl-(S=0)-, (Ci-Ce)alkyl-(SO)-, (C1-Ce)alkyl-O-(C=0)-, formyl,
(C;-Cg)alkyl-(C=0)-, and (C3-Cg)cycloalkyl; wherein R* is independently selected
from the group consisting of hydrogen, halo, hydroxy, -CN, HO-(C;-Cg)alkyl,
(C1-Cg)alkyl optionally substituted with one to three fluoro, (C1-Cg)alkoxy
optionally substituted with one to three fluoro, -CO>H, (C1-Ce)alkyl-O-(C=0)-,

RIRN(0,S)-, (C1-Ce)alkyl-(0,8)-NH-, (C1-Co)alkyl-0;S-[(Ci-Ce)alkyl-N]-,

tert-butyl di phenyl sP€HIB2005/002036
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5 each independently selected fromthe group
consi sting of hydrogen, (Cl-C6)alkyl,

w0 ¢@eeBY@l kyl - OH, and (C3-C8)cycl oal kyl, or RECEHIBLX02036

may optionally be taken together with the nitrogen
atomto which they are attached to forma 5 or 6-
menber ed het erocycl oal kyl -110 and R11 are

RN IR et LQS’B@H}% R R

1, phenyl- O hthyl-
nﬁ%&?@d gcq rBXI‘;’[ QAXSKI(?I* 6- %?b%%&akl@ﬁér@&%y p eg naphthy
OBy GO dafE sl 0 or & 1 rohere! hespaoersbry ind 5 or 6-

SR M R R s g
eﬁ&{lm%::kigﬂﬂy se(léé‘f@ ﬁom tlﬁelCémﬁﬁ ):a:héts)tirrg@f (Bzd))ogﬁn (C1-Coalkyl,
cl oa ., _pheny a5 or

Qéi, ang 691:{3@&}’(;19@ kylaﬁldR 5ando$ @ayrgpltbcg)‘aga be taken

t&fﬁ%@é%{l\g nﬁm%g]ato%% S&n‘ghﬁb tl\?regl ir@@ttaé\l)@d &SEIR 45 or 6-
BerhBeréhdtbRcyclBalkyl; R10 and R!! are independently selected from the

g?%é'uféq?xys'snﬁfg of (8 S tatksl pprom b BE b @H?%hﬂez ;
t 55'98‘1')

rom h(gﬁg%u%ﬁl){l}o | sﬁlcﬂé'% of : Zrﬁﬁ @ ?ﬁ‘%‘l €C§@j P48

@)C’@ﬁg‘%}m&%w mm nwmbaw;ilheteamclozgwﬂﬁtl—gwhph@YM4

Gl T B D) T S oo e paaadptafe S - R (R

%:’lo:?@’ t@ ‘?ﬁpﬁd@(@%ﬁ; (cP@"g%é;&loaﬂ@Jl qﬂieﬁyll ﬁipm’t}tlheS or 6-

p conS|st|n , triethylsilyl,
membened hpﬂencpwbbalkyl and Srret MQHW%Ww%qyy jand m 1s one or

h di et . ! )
fnLE e P eple oot AR e (4 2-Cor- Buty
éﬁknehgnlsrlwlaiy}ﬂiﬁﬁétmwmpyupx 5- dlmu-y 5dilMtEO—)3l[-E[ll g/n]tnazm-

triphnzylsilyl, tri-p-xylylsilyl, tri henylsllp\é2 ?
%yp}héﬂgx hlyz;ogcp agj ) m ester. In certam enﬂ)odlments is selected
%ert bUto\quP(c é&g (gfdlfﬁpe‘ﬁ?iﬁﬁ Iyl C6al lotgﬂ'r& H/dfbpyranyl, and

s se ed fron1t e group conS|st|ng
Bénzyl, %@RH' RY| and R 'ShftledB Gidtpendettl Caddtgd from the group

consisan B gl R SBYL: o8 e TSR O
gé;g&%cfﬁbﬁ(%hgéwﬁ nglﬁt@@l Mcthﬁﬁ‘ﬂjyl RieBy®Myl, tril n ot her

nt's methyl or ethyl. In certain
a0pepbhkilylyeithahylRéprapytsish, d@ewlanplwml@ﬂﬂn@etmllsoamylsﬂyl

A agRalY i oy BRyPIBINY Gty BB EPR %
&@% ‘1‘@?&3 Iﬂgt(xnbé?&yrsm{] B2 x3 DRG0 AE PRy lsilyl,

02036 I n"anot her aspect, the present

nrphemylnm@@mmmdsem@uty&(mﬁmamp@y silgk ducartaiy: o R4
%%%%i%@nts, f’fﬁ“ is selected from the group consisting of: (Cy-Cg)alkyl, -

SiRM™RVRY, C;-Cealkyl, tetrahydropyranyl, and benzyl, where R R", and R!®
are each independently selected from the group consisting of: a (C4-Ce)alkyl, and
a phenyl. In other embodiments, R? is chloro, methyl or ethyl. In certain
embodiments, R* is hydrogen and R and R are independently selected from the
group consisting of: hydrogen and (C;-Ce)alkyl optionally substituted with (C;-
Ce)alkoxy- or -OH.
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WO 2008/0¢30HOOXY |

OHONN/ I . -1PO1 YO RO 1V and

phar maceutically acceptable salts thereof, wherein PGL
5 protecting group; R2 is hydr oBpEnIB2005/002036
hal o, -CN, or (Cl-C6)alkyl, wherein said (Cl- C6)al kyl
Is optionally substituted bﬁ one to three noieties,

i ndependently selected from-the group consisting of

08 o R Ko Bt b bounas o
forella®@®) al kyl 12-N-, (Cl-C6)al kyl -S—

(C1- C6) al kyl - (S=0 - (Cl Co) Ik (SOZ)

(C1- Co6) al kyl - O(C—O) forrry 10 (Cl OG)aI kyl - (C=0) -
and (C3-0C6)cycl o Yis i ndependent | y

sel ect ed fromthe gngup consi §ti ng of hydrogen, hal o,
hydr oxy, -CN, HO (Cl- G ~N (Cl-C6)al kyl
optionally substituted wth §ne to three fluoro,
(C1-C6)al koxy optionally substituted with one to
three fluoro, -CO2H, (Cil-Ch ' O(C—O)

R5R6N( 02S) -, (Cl-C6)al kyl - (& N

(C1- C6) al kyI 02S- [ (C1- C6) al kyl - NJf-, 1f53 R5R6N( C=0) -
RS5RE6N( CH2) m phenyl, napht hyR? (@3- C8)cycl oal kyl , a 5-
or 6- nenbered heteroaryl a 5 or 6-nenbered

het er ocycl oal kyl , phenyl - O, mapht hyl - 0-,

(C3-C8) cycl oal kyI -0, a 5- or 6-nenbered heteroaryl oxy
mf@n@ace@tlcﬂbmﬁy@bhém&tbw@f o\élekeyn PG is megbard R1'

Biofectipl EREC RR1: My Gadiohdit, LA I CRCo RIS Ry s B
Chaiel Ralptisnal A0subydiueadby onelb tl'(ré‘ém@fe):lals Kﬁd@pendently selected
(CI CB) al kyl )2-N-, (Cl-08)al kyl - e
FhE EmRDIHRSigEnEy Rale 5RO syalkyl, (Ci-

OEhRoRERAAN0-. (CeOaBRELYC LR, (€ -Contioys-
(GEQBIkFI-KSHO)- ((G@&lky]((ﬁ%%;@ﬂkﬂw%) formyl,

lrb el foraiotytGarasie ol Whergin 1€ inibsasindy selected

ﬁ%hﬁh@g%dﬂﬁcoﬁ@s@x@oﬁ@c@é RnRAH h%férd:@'df@le nﬁ@(‘dﬁ(}s)alkyl

sel ect om t he group consisting of dr ogen,
(GrCgalkal eptionally sjzbsu@agchwugx fon©ta thmq:cﬂuoro (Cl-Cg)alkoxy

T SN AL R H G e e
NSR?N(Uas) n(GJ—@QSIRyE((O{S‘)M—IW(EICCG)hik?}%O%SfE(@tC@ﬂRﬂdN]-Q
fg ma r 6- menbered heterocycl oal kyl; mis ane

tN(él—Q)n RE NéCHz)@rsmbgmﬂemﬁpbtth KE>-Cotsivs l@alkorl @5- or 6-

g%ﬁﬁé%egloﬂege F%ry 2'1 ﬁjor d6r 6n)c(=,m_b red hteﬁaro )ycloalkal y|[§hegyl -O-, naphthyl-
Ai- (-G Syctivallydr -, 3lﬂ- bﬂ6&eﬁdﬁefed&mtenoﬁ~ywx]y -ahenszeiee aci d

methyl ester. In certain, "
membered heterocycloalkyl-O-; R™ and RM are independently selected from the

group consisting of: (C;-Ce)alkyl optionally substituted with one to three halos,
hydroxy, -CN, (C;-Cg)alkoxy-, ((C1-Ce)alkyl),-N-, (C;-Cs)alkyl-(C=0)-, (Cs-
Cs)cycloalkyl-(C=0)-, a 5 or 6-membered heterocycloalkyl-(C=0)-, phenyl-
(C=0)-, naphthyl-(C=0)-, a 5- or 6-membered heteroaryl-(C=0)-, (C;-Ce)alkyl-
(C=0)0-, (C;-Cg)alkyl-O(C=0)-, (C5-Cs)cycloalkyl, phenyl, naphthyl, 2 5 or 6-
membered heterocycloalkyl, and 5- or 6-membered heteroaryl; R® and Réare each
independently selected from the group consisting of hydrogen, (C;-Cg)alkyl, -(C»-
Ce)alkyl-OH, and (C3-Csg)cycloalkyl, or R’and R® may optionally be taken
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5 enbodi nents, PGl is selected fromthe group
consisting of: (Cl-C6)al kyl, - Si RL4R15R16,

wW@10060adsky | , tetrahydropyranyl, and benzyl, wWhRCEIBWE/002036

R15, and R16 are each independently selected fromthe
group consisting of: a (Cl CG) al kyl, and a phenyl. In
ot her enbodinents, R2 is chforo, nethyl or ethyl. In

eEhe?\vgh%ﬁ@lgigﬂngFﬁlgt% Awhi hp%égrai’ctgﬁgdcﬁ&gto%%%aa@o&l

epen y se ecte 10 group

nEiterst hetgoofclodiyyls agkin isonk ¢GtoCh) edrieid eopedioeals) the
substituted with (

Cl- C6)al - 5 OH. | t
campawd ofifganyla d¥ dp 2- q?mvr@?ﬁa .[‘t-ziéy@\gﬁﬁégn?té}?g%ﬁno B%é‘
| I ~
R 1%9“%"15’%5*‘ ST 2 - Berpplclack mobL Rt Ip edh
ehﬂnedmﬂms nsaseﬂ]ec%lfrom the g@op @Qgﬂlstln;gmit GatCagkys oup;

S BoRE C lo fRrscinmrandl sy PRt BIVRY SRR

atd e R m&%g@ﬁdgfﬁﬁﬁ séleék@@ ?ﬂ&ﬁ?ih‘é'gYo@ﬁicﬁ@’% of: L@} -TIRlieN it

consi st hydr oxy,” am no, - (C1- C6) al kyl ,
a(ihenylCB) athcombodlmts Bﬁmhloreo.ne@a 911@@93/1- rIHcertam

%‘&‘fﬁt%‘?’%ﬁ %lls %%dxe}c}gén rﬁé@%é? gkyz!tr’: ?rtdggé?dently selected from the

&@s@h bf: Q?rﬁ{égé?) and (&LGMbM(yI GrBbn@y subsytutddSHITh (Cy-
(C3 oal kyl; wherein R4 is independently
@eéaﬂé@t}'e@r- omthe group consisting of hydrogen, hal o,

hydr gx

opt 1 hanpY ke bR Hion irbAprbEtdbbaunds of
fofsaule®ial koxy optionally substituted with one to
three fluoro, -C2H, (ClC6)al kyl-O(C0O-, 25
R5R6N( 02S) -, (C1-C6) al kylj- (02§) NH-,

(C1- C6) al kyl - 02S- [ ( Cl~ -,  R5R6N( C=0 -
RSR6N(CH2) m , phenyl, naphtfhyl, (CS C8) cycl oal kyI a
5- or 6- menbered he aleg{ or 6-nmenbered

het erocycl oal kyl , phéenyl napFH hyl WD 2006/ 003500
PCT/ 1 B2005/ 002036 -13 0 (C3 C8) cycl oal kyl -0, a 5-
or 6-nenbered heteroar and 5 or 6- rrerrbered

het erocycl oal kyl -O-; RS 2 @re ,each i ndependently
sel ected from the group jcons| sti?ﬁj of hydrogen,
(C1-Cg)al kyl, -(C2-C6)al R}l - @, and(C3-

cl oal i by,
gé%éﬂaé’c%u*?%#m% o8 38Tty AR PR Lo RbSAEC]
pibte@ﬁﬂggrchp Rbfsr‘hydrcfgeﬁrhaﬁe n@m)er (a@l1 @ealkybwmetemsawl(cl-
and mi1s one two. In cert odi msc{] ri
@@%hﬁ@pgpnqlkyrs‘\lﬁptguﬁemby, ane4o t ree mcnetles independently selected

from the group consisting of halo, hydroxy, amino, -CN, (C;- Ce)alkyl, (C;-
Ce)alkoxy, -CF3, CF;0-, (C;-Ce)alkyl-NH-, [(C;-C¢)alkyl],-N-, (C;-Cg)alkyl-S-,
(C1-Cg)alkyl-(S=0)-, (C1-Ce)alkyl-(SO5)-, (C1-Ce)alkyl-O-(C=0)-, formyl,
(C;1-Ce)alkyl-(C=0)-, and (C3-Cs)cycloalkyl; wherein R*is independently selected

from the group consisting of hydrogen, halo, hydroxy, -CN, HO-(C;-Ce)alkyl,
(C1-Cg)alkyl optionally substituted with one to three fluoro, (C;-Ce)alkoxy
optionally substituted with one to three fluoro, -CO,H, (C;-Cg)alkyl-O-(C=0)-,
RREN(O,S)-, (C1-Co)alkyl-(02S)-NH-, (C;-Cg)alkyl-0,S-[(C;-Ce)alkyl-N]-,
R*RON(C=0)-, R°R*N(CH,)x-, phenyl, naphthyl, (Cs-Cs)cycloalkyl, a 5- or 6-
membered heteroaryl, a 5 or 6-membered heterocycloalkyl, phenyl-O-, naphthyl-
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Chl or 0- 5- (3, 5-di oxo- 4, 5-di hydr o-3H|[
1,2,4]triazin-2-yl)-benzoic acid nethyl ester. In

W@ erobadasoenbodi ments, PGL is sel ected from t hep@r/mB2p05/002036
consi sting of: (Cl- C6)al kyl, -Si RL4R15R16,
Cl- Coal kyl, tetrahydropyranyl, and benzyl, where R14,
R15, 10 and R16 are each i-hﬁependently sel ected from

OGRS bAtoer et i RS, o,

nRidbeted Hefero&RIdaRty1- R RE ﬁthRﬁﬁ.l‘é ,eaB'ﬂlnIdSPdmxddthgﬁhectddfrom
anot her aspect, the present inventi onéﬁ‘b’?@fl fé\%
thecgrpepeisisgng of bydragen. Var- Colalkyl.crgrRy) ang Ry oH
I
e e e
ot hich ke, arsbieiobed tesfoirgh o Car @ﬁ)aﬂxbeyéd heseropydl@ntlgyl) gnd

substituted by one to three npietie i.ndepe 'y
1% 51 B 10 E9.r1p PRLRR egweégn@tsw‘sqqm@ouaa%s “'?%fﬁﬁ ?ri

C?@lrg%é af&%olxg%'? gﬁ%y?@(gh ot %}@@h%@%%nm@:a%ld 1@5’[%9}

eter. - ﬁﬁ&ﬁidﬁyémﬁedm(eﬁﬂs- P56} i delacteflSrad) the group consisting of: (Ci-

C%s% g&gsgﬁ%_l %_%C alk&ﬁc}et(%)d&al;%%?gég@%zﬂwég‘%&% 14 RIS,

Bﬁk';;ﬁaéé Q%ﬂﬁ&lﬁﬁfl&&%ly%%ie%ﬁi%bnf} EHBr }_égcd]{sﬁbiﬁ GONSGHt | Ng

rogen dr ox aI Ky
qﬁﬁlkﬂbarai zkphengbtﬁnmﬂaﬁrleyn@dbmnts & e@ICW’t% ms#yl 0B ethvh rlge
fl uoro, l.Lkpx tlonally substituted with one
CFBaIPt‘?F&!é’%f ﬁ‘a petin 5 (Cl1- 08) al kyl - O ( C=O) -
RSR6Y, QdSther aspbét; ﬁ@?@és@ﬁd m(/&ﬁ@l'ﬂiﬂﬂfhdes for compounds of
(Cl1- C6) al kyl - 02S C6) al kyl -N] -, R5R6N( C=0) -
feemEn(Ma2) m phenyl napht hyl , (C3-C8)cycl oal kyI , a
5- or 6-nenbered heter oaryl, ; 5 or 6-nenbered WO
2006/ 003500 PCT/ |1 B2005/ 00203 - 14, heterocycl oal kyl ,
phenyl - O, napht hylble)c/(‘Gi\r | oal kyl -O-, a 5- or
6- nenbered heteroaryl Xy d 8l or 6-menber ed
het erocycl oal kyl -O; R re each independently
sel ected fromthe group consiting 8 hydrogen,
(C1- C6) al kyl , -(C2-C6)al ky and
(C3-C8)cycl oal kyl, or R5 and may optionally be
taken 5 together with the nNyogen Qt\gmto whi ch t hey
are attached to forma 5 or 6}, nefbered
het erocycl oal kyl ; R10 and R1' Ry 0j ndependent Iy

SR fakBskcdfi®Myt &t8eptable salts thereof, wherein R? is hydrogen, halo, -CN,
or (C1-Ce¢)alkyl, wherein said (C;-Ce)alkyl is optionally substituted by one to three

moieties, independently selected from the group consisting of halo, hydroxy,
amino, -CN, (C;-Ce)alkyl, (C;-Ce)alkoxy, -CF3, CF;0-, (C;-Ce)alkyl-NH-, [(Cs-
Ce)alkyl],-N-, (C1-Ce)alkyl-S-, (Ci-Cgalkyl-(S=0)-, (C1-Ce)alkyl-(SO2)-, (Ci-
Ce)alkyl-O-(C=0)-, formyl, (C1-Ce)alkyl-(C=0)-, and (C3-Cg)cycloalkyl; wherein
R* is independently selected from the group consisting of hydrogen, halo,
hydroxy, -CN, HO-(C;-Ce)alkyl, (C1-Ce)alkyl optionally substituted with one to
three fluoro, (C;-Cg)alkoxy optionally substituted with one to three fluoro, -CO,H,
(C1-Co)alkyl-0-(C=0)-, R’R°N(O,S)-, (C1-Cs)alkyl-(0,S)-NH-,
(C1-Ce)alkyl-0,8-[(C1-Co)alkyl-N]-, R'R*N(C=0)-, R’R°N(CH,)q-, phenyl,
naphthyl, (C5-Cg)cycloalkyl, a 5- or 6-membered heteroaryl, a 5 or 6-membered
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group consisting of: (Cl-C6)al kyl optionally
substituted with one to three hal os, hydroxy, -CN,

w@ BbeBped koxy-, ((CL-C6)al kyl)2-N-, PCT/IB2005/002036
(Cl-Co)al kyl-(C=O -, (C3- C8)cycloalkyl-(CO-, a5 or
6- menber ed heterocycl oal kyl - (C=0O -, phenyl 10 (C=0) -,
napht hyl - (C=0 -, a 5 or 6l4enbered heteroaryl-(C=0) -,

i Sy S o5 o

nﬁﬁfﬁ@%d%té?@ér?fo&?)éﬁa Gfﬂr kYhemB&Ed ReteficyBonkyher erP and R are

het er oaryl ; mis one or two. In another aspect
eachenqbap@amlyu snlr:etq:d.fmm thearpereeomsistingref hydregert (Ci-Colalkyl,

Ry Ry LRI Foafly R TR B opyfopafd B R

BB RGRURd ﬁlaﬂd ¥n acaephwitietrglate itehadio, fomherkeomd-R1
i's (Cl-Co) QWX LI onal,|y substituted g
meqahers) hejespexeloafkyl; € angR" arppdapgndengyselspted famiher ed

het
gwilgscr Iﬁ% th ag:% Qf —ngfé(y?%%o?gﬁ&gs &ﬁif‘& &4thRAL & fatMalos,
z@?X?&m lc(CQﬂS}@?mQXYRK@Ncs)mbbﬁyﬂqﬁbaﬂkﬂﬂ@@mr@@f ed
et erocycl oa menber.ed. he ar re
c@mpl@am%ws@bie 5 o8 bune BB Be T s et B dent
I i -
(FROFREARRL AL 3.9 81‘5%55‘{{?%3?‘%*““(%%@%)5“ngﬁmkyl
(CEDHYTB X G} Ky Jal RyHATESD);, (R Cypalkyl @Ebn}d}ﬁ)a@mbd )ﬁ 5 enft

| oal
nquibﬁggg g%glspggclgékmg}%$-rpr? g]?@'fdég?eé?a"{% aﬁldm 5 one or
t@Btional Iy substituted by one to three noieties,

| ndependent ly selected fromthe group consisting of
hal o,Inhpadthexaspeeiniha presemNnventicn prw)iddskior ! methods of preparing

C%Cl C&ﬁ@ﬁ? uﬁ_Fls CF30, (Cl-cC6)al kyl - NH,

Qs IR TUE S Wo 2006/ 003500 PCT/ | B2005/ 002036
-15 (C1-Cg)al kyl -S-, (C1-CéQal kyl - (S=0) -
(Cl-C6)aIkyI-(S(2-1 [OA aHWI-O(C—O) fornyl,
(C1-Co) al kyl - (C= R)énd ) cycl oal kyl ; wher ein

R4 is independently s hg?gd ffomthe group consisting
of hydrogen, halo, hyd xy,N CN, HO (C1-C6)al kyl,
(C1-C6) al kyl optionally subgtituted with one to 5
three fluoro, (Cl-C6)al kox¥ optionally substituted
with one to three fluoro, I

or a pharmaceutically acceptable salt thereof, wherein R!is (Cy-Ce)alkyl,
optionally substituted by (Cs-Cg)cycloalkyl, phenyl, naphthyl, a 5 or 6-membered
heterocycloalkyl, or a 5- or 6-membered heteroaryl, wherein each of said (Ci-
Ce)alkyl, (C3-Cg)cycloalkyl, phenyl, naphthyl, a 5 or 6-membered
heterocycloalkyl, or 5- or 6-membered heteroaryl are optionally substituted by one
to three moieties independently selected from the group consisting of hydroxy,
halo, -CN, (C1-Ce)alkyl, -(C;-Ce)alkyl-OH, (C;-Ce)alkyl-NH(C=0)-, NH,(C=0)-,
(C;-Cg)alkoxy, and (C3-Csg)cycloalkyl; R%is hydrogen, halo, -CN, or (C-Cg)alkyl,
wherein said (C1—C6)alkyl is optionally substituted by one to three moieties,
independently selected from the group consisting of halo, hydroxy, amino, -CN,

(C1-Cg)alkyl, (C1-Cg)alkoxy, -CFs, CF30-, (C;-Ce)alkyl-NH-, [(Cy-Cs)alkyl]>-N-,



(Cl1-C6)al kyl -0 (C=0O -, RSR6N(Q2S) -,
(C1- C6) al kyl - (02S) - NH,
w@ BbeBpa0 kyl - O2S-[ (CL- C6) al kyl - N -, R5R6N( C=Qr€T1/1B2005/002036
RSR6N( CH2) m phenyl, naphthyl, (C3-C8)cycloal kyl, a
5- or 6-nenbered heteroaryl, a 5 or 6-rrenbered
het erocycl oal kyl , phenyl - @3- napht hyl -

(ﬁ(%g&é)cﬁgé(%d §$l o 0y ﬁ%@?@@ﬁ% oal kyl -
Rl ol (E2O)- ﬁfrﬁx(\él MoeRRAgI(CY 056 had (@HCHe pitodlkg; @memm

gon5| sting of Co) al kyl optionall y substi tuted
Rijiig tﬁld@?@d@@ﬂ}t w@éedrfml@éhe grpup 6usistingNgf hydrpgem bl oxy - |

sr &8'@7 6%'3 %{ 5\4818,-(5%1 @Zglglll%ltlgﬁﬁrﬁ%sutugd with one to

5 tlh@é ﬁ?ﬁ@)ly@@lo&)&kbxf{ Gﬁlﬁ)nally }shlﬁmylhtecﬂ GitB)ong to three fluoro, -CO,H,
ap y

(ﬁg?e)aﬂﬁlhﬂ G0 RR R8s (G RS o) NEE-
bR 'd%'%aﬁgk%e%‘égﬁ%ﬁ@o% K(CHERebhenyl,

n@phtﬁy]l:rfmibég)eyblhﬂksell; 04r gt 6-niRmtena Réeranmyl, @ai:‘br 6-membered

RS et G A St .

10 Gted H&Eﬂ&(ﬁdt ald> SinfREbERY HRRIrb SR a1 TR ; Részﬁﬁ R

toget er wt e nitrogen 20 atomto V\/nlchthey are
and hldepmtdemtby $edeatechfromche gronp ppesigihgiadt €hdegdlkploptipnally
r
Shved yifgrede damn ke ME Ry T AR W 1R
c&ﬁlﬁ&iszNﬁchX)a@@ﬁ@%@ Y6y CRRyMbAlRy RGP aundr 6f
a conpound of fornula_ Il Xa:

m@@&r@@h@g@cmm&m@b@mﬂ -(Co)-(repRth Y §=0)-- ¢ Rr Q-
15 rpisbded feioaff -0l EcatilicaoieIREHeS iy RETe)

(Sgﬁldcl‘%z dﬁa[lg’ll_k(ﬁl&iﬂly plaphxlyyl 3 Srot ﬁmﬂbﬁrﬁbbﬂ@m@yﬂeaﬂkﬁxm&ﬁ
@@rmmbgrgmgﬁr%m gél]a{u;]!g@érls nﬁﬁéh%ﬁlégﬁ%%%t?}l sCele%%ed t)rom the

group consisting of hydrogen, (C;- Ce)alkyl, -(C,-Cg)alkyl-OH, and (Cs-
Cs)cycloalkyl, or R’ and R® may optionally be taken together with the nitrogen

20 atom to which they are attached to form a 5 or 6-membered heterocycloalkyl; and
m is one or two; wherein said method comprises reacting

(a) a compound of formula Va:

0O
R*
(IORIIR)(E/\NH/
OH /[\ N
o© N7

O\I—l

R O Va
25 with a compound of formula NH,R'; or

(b) a compound of formula IXa:
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2- Chl or o- N- ( 1- hydr oxy- cycl ohept yl net hyl ) -5-[ 4- (2R- hydr

W@32006/80350@t hoxy- propyl ) - 3, 5- di oxo- 4, 5- di hydr o- B&¥/[B2005/002036

1,2,4]triazin-2-yl] -benzamde. In certain

enmbodi nents, H2N-R1 is 1-am nonet hyl -cycl oheptanol. In
certain enbodi nents, the-tenpound of formula I Xa is
2- Chl or 0-5-[ 4- (2R—hydroxy 3-

met hoxy- propyl ) - 3, 5- di oxo- 4, ﬁ-dlhxdro 3H [
1,2,4]triazin-2- %h 1 10 I n certain
enbodlnents Rl is a ) al yI optionally
substituted by (C3- CS?% . Wherein said
(Cl-4)al kyl or (C3- CB)C cIo.IkyI argaoptional ly
substituted by one to three #ujeties independently

sel ected fromthe group cg¢ 4ting of hydroxy, halo,
-CN, (Cl-cC6)al kyl, -(Cl-Co)al kyN-Ox1 (Cl-C6)al kyl -
NH(C=O) -, NH2(C=0O) -, (Cl-06)s <

(C3- C8)cyc|oa|ky| In other 1% enbodinents R2 is

chl ora, neth r ce e S
hydr &;‘gh %\%gwg éﬁ‘amﬁ‘li rzlé in r‘%hnden %&gg et ﬁsz
dH1GaL3- gm _BYdrofPBShsthbRY paipyl)- 315’dtcﬁ<@9¢15@!ﬂc§/dro 3H-

C1- C6) al ky ptional ly substituted wth
i,@ﬂ]m@rmu;benmw agid).” Inpextaiy sraodiapas the compRMding

e
rﬁ&ﬂ@l}@@rﬁﬁm 3%!0&320@511@6&9%-[1-2147jtr&md1 -2-yl]-benzamide. In

e e RO i o P
dnfthodfRaml, Kid cdrﬁ%&ﬂh'd?'?@ﬁﬁlﬂa Bebsid- CHIo%iSt[M (ORéhyldeortys-ee

nol eties, 1nd ndently selected fromthe group
mahexppmpgl)éf S-H&ixo 4., frgitvydror 3H-[A1%, HeriazircRtyl]-benzoyl chloride.

Iééfﬂ@g)ealq%:l}mm% q%%i&g&% l?yf j)léa‘i:ﬁsobsumted by (Cs-

k , loalkyl 11
(@A @»ﬂk%;ﬁ% oy ptonay
s(u@wt@@)iéﬂykw ¢ be@» mowélﬁsilr@@m@sl} deypm thingio8P n

?Fs%sljﬁ ,fg’??/gﬁgf,oy -@%@g ¢§alﬂ&%£@iﬁg§cﬁs¢éilkﬁg
Nﬁ'(CQ@)-,aNHQtC:(-m).j @ atd)yksuhand (C-Eghcydlodikylndn bther

embodiments, R? is chloro, methyl or ethyl. In certain embodiments, R*is

hydrogen and R'" and R"! are independently selected from the group consisting of:
hydrogen and (C;-Cg)alkyl optionally substituted with (C;-Cg)alkoxy- or -OH.

In another aspect, the present invention provides for compounds of

0
R4
(1°R1 IR)(E/\NJW/
OH 44\ N
o N7

Cl

formula IXa:



10

15

20

25

30

three fluoro, (Cl-C6)alkoxy optionally substituted
wWth one to three fluoro, -CO2H, 10

w@ BbeBped kyl - O (C=0) -, R5R6N(02S) -, PCT/IB2005/002036

(C1- C6) al kyl - (02S) - NH,
(C1-C6)al kyl -02S-[(Cl - C6) al kyl -N] -, R5R6N( C=O) -,
R5R6N( CH2) m , phenyl, napfifhyl, (C3-C8)cycl oal kyl, a

aggpgérg%gelﬁgg {@?@B%% rge’req}agfh%r%ﬁsﬁm 'ﬁbgrroeggn halo, -CN,

: oﬁ@ - COAAYE vy lsal@(C1 Ruikylis SptichBNP SiRetuted by one to three

et eroaryl oxy and -menbered heterocyc| oal kyl -
nﬁzﬁewdmléﬁpmdentib&eé@@d ﬁrm@p@@@@mcpys@mgaftyf@@ hv@ﬁw he

a%(‘ p€§§g¢k§t@'ﬁ%%41 ?th:y?a@%q‘%g) ﬁFQS) #kbg Ty NI (g

kﬁW-ND el t‘lf)au@usa»k@? Cst)ﬂgﬁt(lﬂ‘»&())w(Ch@,hﬁcyﬂn(s(r)gg,e{ﬁll-
om t'o which are_attached form a

Gﬂéﬁbﬁlr@dCH@t)e f@‘é@b’ | GatGeyalkyl F(f&cb)ndinﬁ (Qz-glp)gycloalkyl wherein
RO FREPTRYIY s SE P he SR Enr ST RRRR G, Do
&S, -CN, HOAIR Ws)alkﬁl\ﬁcl(-ca)al@@) aptiomally substituted with one to
H@é&p@mﬁ, éctéda l@g(z))optlo%pl}y Xﬁ:gsag O%r&e to (three fluoro, -CO,H,
(ﬁtﬁiﬁwc{? %@ : Réﬁ:?QbZS)Pt@ln%alkgd hef er oaryl -
(CACH) gt BS- E(C(CEIB)I@-N]G RRCBYGFYH, RR %DHO)Hz)m phenyl

fr?@cﬁﬁg?) éyﬁlég’g%ﬂgg‘i‘f% G%e 19% m%{ﬂagef%g }llsﬁerogryirea”% gF §gnembered

ReLBERAALy], FHadyIoL, L $1aBAGyRO-, , (@5- GgMclo-Eh@l-@r@W of

thi's Y nvention fncl’ude al | stereol Soners C
mnnhbelted heerizsydory &)d énd6an¢m1m@d b%tﬁropzﬁwékﬁ 39 Ry ar and R®are

t
S RS9 TSE e PR B on B Sydronen, (G Coglgh
qeg@g}alﬂg&on rﬁd&(@l_;rg)dy&lobn@l i ®Sand RP megniptionallyebe taken
exist in several 30 tautomeric forns, i ncl udlg t he
togothenyith il misogasy Hpman vhidtethri At aiiaetiedria Apea 3105 Pm

d 0
BT ERATEl - eloaRTE e AR AL HEBpd il 851%‘;5%%%"%‘%9 he
Bloap Sgiésrls:,tigtg?g Q?;Cﬁgillhﬁltcfpgﬁhsllpwbsntuml wiithcongr oghiet hakps,
hydrosrer No(edbarikar s ((qmélﬁé@{ﬁgl/)@ﬁ Iégercp{amyl Heu). Ye2ne
§§I@é1§%19815(&(2§03d65 of §-Sndnifed ﬁé%agby& ARCONE phER)- be

‘present I nvention includes al
((atmpnmmt}[yﬂ (Ch@)-paés ent- rmmmmciromé(@ﬂ@)fp(cé -Gf)alkyl-

AT RS 0b S ESRTRD, Prdh et I e
Weldbe ARG b cRoal AL antdrﬂ r 8LiRsAb&BN h&hﬁ)@rﬂearﬂfrﬁ‘imorﬁﬁor
two.

The compounds of this invention include all stereoisomers (e.g., cis and
trans isomers) and all optical isomers (e.g., R and S enantiomers), as well as
racemic, diastereomeric and other mixtures of such isomers.

The compounds, and salts of the present invention can exist in several
tautomeric forms, including the enol and imine form, and the keto and enamine
form and geometric isomers and mixtures thereof. All such tautomeric forms are
included within the scope of the present invention. Tautomers exist as mixtures of

a tautomeric set in solution. In solid form, usually one tautomer predominates.
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its tautonmer NN O N OH The present invention al so
i ncl udes atropi soners. Atropisoners refer to

W@ ovpoesoas that can be separated into rotati onetT/1B2005/002036

restricted isoners. 10 The conpounds of this invention
may contain olefin-1ike double bonds. Wen such bonds
are present, the conpounds -08- t he i nvention exi st as

Fin frabp RSt et hruBmenbi Bt BesargH
EREIRAS oPthelgr&Rhi dtnfbundy PORE Ex AHHIE OF b Rt &ructure is

di seage sel ected fromthe group consisting of
when Ratoé group®f ghetflormelas, ankyl osi ng spondylitis,
osteoarthritis, psoriatic arghritis, psoriasis,

i nfl anmat ory di seases, a utey ne di seases,
conprising: admnistering to a | pharmaceuti ca
conmposition conprising alherapkutically effective
anount of a conpound f aq In certain

enbodi nents, the disease is fheumatoid arthritis. In
certain enbodi nents, the di e is an "IL-1 nedi ated
di sease. " A% 20 defined herein, a "lIL-1 nediated

di sea&¥e skifief drythe avilk apprrsiate thaf thizizrayp sapplse ke dragin as
L sREglRs, sel ected fromthe group consisting of
arthritis (including psoriatic arthritis, Reiter's
syndrone, rheumatoid arthrifks, gout, traumatic
arthritis, rubella arthrgt1s, "Wheumatoi d spondylitis,
osteoarthritis, gouty arfthritig|land acute synovitis),

i nfl ammat ory bowel disegdse, Crahn's di sease,
enphysena, acute respi kst ress syndrone,
adult respiratory distress yndroné?*asthwa

bronchitis chronic WO 2006/ (03500 PCT/ |1 B2005/ 002036
-19 obstructive pul nonary dvsease, chronic pul nonary
infla ' ' i) 1 [ : .

ar ol To B ainiih TAREA a1sS GRS alropisPie D dpisomery refer o
bymppowelsshdtican by sepacaehinfo rotativhalty redaiasat isdmsss.
psorigsis, sunburn, .cancer, tissue ulceratiaon,

" est erBE FRmBOWRE ob i dpntieh saaysontain peER T deite bonds.
ienQash béRls £&ht, the &9{2 }fe‘) uh@S&tRE |RBnEHnSE@3 &s ci®and trans
| oosening of artificial joint 1Inplants,
aonfigusativine pod asmixtwes thereaheur ysm congestive heart

failure ocar di infarctio stroke,. cerebral .
| cchont nOGaRbe e arthet e o By IeS s ot of reating o
bulbjedt ¥uffeeml BoMe0aERk@sdldtedirSRMHE bfup AbAARIHFRIF rReumatoid
di sease, Parkinson's disease, m grai he, depression,

pehitig apkylosing srasdyhiyjs, optaparthritisy pioiriatic asimtisp pepriasis,

HROLRRRLY R APh o Rlen R S FRPRE Tlfnisng oo

phatireicedtivgl ogapsiticn, cobPrRBg a thejageiticallpeffe@ive amount of a
degener atjon, corneal scarring, scleritis, abnornal
fprReundkefi forgulady, fmeertain embodiments, the disease is rheumatoid

arthritis. In certain embodiments, the disease is an “IL-1 mediated disease.” As
deﬁned herein, a “IL-1 mediated disease” includes but is not limited to a disease or
disorder selected from the gfoup consisting of arthritis (including psoriatic arthritis,
Reiter's syndrome, theumatoid arthritis, gout, traumatic arthritis, rubella arthritis,
rheumatoid spondylitis, osteoarthritis, gouty arthritis and acute synovitis),
inflammatory bowel disease, Crohn’s disease, emphysema, acute respiratory

distress syndrome, adult respiratory distress syndrome, asthma, bronchitis chronic
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- frBubtlt.ndlh

aut oi nmune di sorders, Huntington's di sease, diabetes,
Al DS, cachexi a, sepsis, septic shock, endotoxic

W@ h@ekg3seonj unctivitis shock, gram negative sepSI/BB2005/002036

toxic shock syndrone, cerebral malaria, cardiac and
renal reperfusion injury, 15 thronbosis,
gl onerul aronephritis, graftl®%s. host reaction,

Sl{> D &;‘?qf é}%rng%ﬂ.r? hisggseaﬁ-ggmggtréggng %ﬁéﬁcclhg%se silicosis,
Blakobh/ s%ldo-gﬁeaﬁéglmre&hg %1 ggérgféﬂ:on&[:t Q%Efﬁ&llsmwty, eczema,

I ncl udés strai ght and branc ar bon
¢<mﬂfilC¢ demnatiTisepsodinsis, sahbyhecmiter, fsee slcention destadissal  of

nsyF tituted or .substituted al kane, For ex q@é a
BRI B, B eRholb s Pt S SorROrRE bors frss T EorRdiseasd
ToRkda); GHta@tifcial At ThSantSfatlfedodeRrdid, @bﬁbtanéﬂ?fﬂdrﬁ dBhjsdstive
roups include, but are not limted to
antrfailyre, mmoqwilsh infapctiganstydke, @m@rﬂ-lmaﬂmia h@(érﬁpﬂr@:; of
F ]1392{ %B%?lscgg# g’%&rplgl{et%gcﬁ) ?e' ncg#]we %o grg é%?l%e&s glsease
Emmpbxes dizbasa] kigraing d@pl@bﬂz&n lpBﬁbMﬁ ne%gmﬁg q)amotcerebral

limted to, -CH2- )
g @gsbpamym%mwgqr@es@uea ﬁnlt?@ce@%ewxqmoehwmw

S 5O it e R

I ncl udes unsu I tuted
dddenération, bbmehlatammg,oﬁclemuspdbnbﬁﬁze rv&buhd hedlingl burns,et i es

avi ng su stltu ts. replacing a 30 hydrogen on one or
AP RS, FREINgLoR SHE 8RR Hiabsier S, Cashexia, sepsis,

§é15*3§ tshcscqteéﬁcﬁ,t@a@sn&ﬁe&ﬁmﬁm taé sA&dke g{a%néga%&glsg{on

consi sting of:
shack [syradromet ¢ay¢bral rNHZrla o@@ﬁ&; a@@n@r@iﬁdﬁ&on\l‘ﬁjury,

006/ 0035 05/ OO -20 bsti.t ut ed
Q*‘ oG elpRcri oS BRE Y AP BT Ry e gy orsen

?Iaﬂ@ﬁékf&:ﬁ?y&lcergn%'@dlﬁ@rMﬁluscﬂ’@dgg%ﬁé}h@érpbm yl,
tr| | uoromet hyl , net hoxyet hyl 3- hydr oxypent yl ,

4-chl orobutyl, 1, 2-dinethyl-propyl, and
pentafluoroethyl quoro, chloro,
bronmo, and iodo. 5 Theq?gtﬁﬁhﬁg cycl oal kyl" refers
to a Thetenml ‘aldyl gfdmpp of oalkylr’nmal@de‘srsamghsaddq)r&l&l@a e&BSn

Thus, the term ycl oal k%/ enconpasses
mdigalse TW@%aqﬂkylpn@ ristpss tocbdiradinl aban maﬂubsltu@d@r

AR AR Y S OR e 2R SR Hell gl

Q‘t@ 6 @h®oR Afoms. I HRah@flestdT: Cg%&itfﬁ?gff?w};lm aﬁ??‘? éR)@lBE Yr{ciude but
cycIoFentyI cycl ohexyl, cycl oheptyl,
i

bieayt métzdm Ejthydpt-piopyl, héDlltylch{pahﬂyylang ndwpylmﬂ/xamples of

RO RAR R O o e, POBHE ol PR kpofapy Fer-buty,

IS)?SBIthQ eft @M&nples%f@h@p@eéegmhps iAc1dds; wat abast mﬁéd toA CH,-,
C3- C8cycl oal k % may be substituted with 1
3

) | andt-EeH ) r-p i by leas gravps ceteb@
g%tsﬁwtgd \Qﬂﬂ gro%pg%s set forth below for alkyl.

The term alkyl includes both “unsubstituted alkyls” and “substituted
alkyls,” the latter of which refers to alkyl moieties having substituents replacing a
hydrogen on one or more carbons of the hydrocarbon backbone. Such
substituents are independently selected from the group consisting of: halo, I, Br,

Cl, F, -OH, -COOH, trifluoromethyl, -NHp, -OCF3, and 0-C1-Cs.
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C3al kyl (e.g., nethoxy). Exanples of substituted
cycl oal kyl groups include, but 15 are not limted to,

woreaohpb3sey cl opr opyl, di net hyl -cycl ohexyl , PCT/IB2005/002036

2-met hyl -cycl ohexyl, 3-nmethyl -cycl ohexyl,
3 5-di net hyl - cyclohexyl and 4-net hyl -cycl ohexyl. A
"5-nmenber ed heterocycloalk%l is a stable 5-nenbered,

o oty b d At bl Rl £3-dciiBopelft, FRHAY"
SQEI‘BHQyKe%}ﬁ '25zirin|ﬁ§pﬁprll %eﬂaca}ilm‘ébufyl NnﬂﬁoﬂNmeﬂnylH, mdthSxyttdyl,

nd 1 N and 10 and 2 N.
31hb’ﬁ1(9>§Vp%IttY1vé chlesabntils 1 grdimetiyl-ropyl Aadpspiafiuoroethyl.

het er. clo I uranyl ,
di hyoﬁ%‘%u?‘%ﬁ%& o@%h%?f&b‘i@ﬁ{i%ﬁf)@%l hydr ot hi enyl ,
I m dFBEe tdrshi 1Ty4-Cgoyciaabiyltafys to anydazlhy] grglip containing 'from
i soxazol i.di nyl, pyrrolidinyl, yrrolinyl, and
330 pyarbohs.rYhus, fhe' temé@wgeuclndke ”@@y@mmﬂswmonwclac

stabl e 6-nmenbered, nonocyclic cl oal kyl_ rj
cm\mlhg groups cRNtaiNiBg EQLDIP %P@h@nsaﬁﬂy Heyshe fY%lealéiylggfouPS

e
llngegl‘?(? r&%ﬁg@)@%ﬁp@ﬁoﬂmﬁ?p %3910 91d &%léﬁgtyl %ché%tyzl Mhd

es - of st b e 6-nenbé
blwte(ne ﬂ@liepﬁ&lkt)hb $ycloaikyllgj:eup mavaipsddmdbyqoatwm 1 or 2 double

o ol s e BB BRALER bt
gézleﬁé}éﬂﬁ ¥hd cﬁdl&?efpkéihlyﬂ YA “c%begdgwoamyll mAybpyitaaited with 1

yrazol f'dinyl, pyrazolinyl,

C%,r aﬁfkaaaﬂﬂl fyapietied itroyh V@alk@[)(ﬁ/g),()ﬁeﬁﬁﬁ) and -0-C;-
PCT/ | 002036 -21 tetrah

t hi.o r an
s e ompibR ARy Sk Y R ot ¢ e gl but
fOh agéqotj By ‘c?&lg%mgﬁhg'rﬁe@%hacymhemw ne@iyclohexyl,

et erocycl oal’kyl s can
ﬁnamtyaeyrﬂdhaxyl N—ﬁﬂtrmllnydetycléhexylemmthyybwpi@phfdﬁ}’hyI

((:?:nsbe I peridi nE‘?FB‘?V"ﬁ glg}’l%ﬁ%cagd%}g%rlgglﬁgggagrlpg@cygllc
@‘é’?ﬂ gﬁa\% B35k 98 K ¥hboRh@nR AHBTRRN € 6o BihB@EoakaNd Ng

car on or one carbon-nitrogen doubl e bond
Serecteldefrdm tig greupy consﬁtlpg of:dl OnyS; 12V th? rDN; Ayl andeR; 1 S,

a5l B hhSheed D SRNG e SR egigemer one
silvieadiddac ﬁfmgﬁ 4 includ? té’traﬁy&@ﬁﬁx@ﬂyidmﬁp&‘rbﬂdam
3, 4-di hydro-2 oxazi ne, etc.). ered

ﬂaufakafdo@iawlnahldﬁwldsﬂthw mdgmﬂnlm@aols@aﬂ %dﬂnﬁ’%

ieeBindh BNn i, ghaiaie e SRLERBoIIE, Rae' ™ ©

su bst At 6LagmBieahktegicotipalkyl”As plsabld 6—glembpredmylob@:yclic

substituted with 1 to 3 substituents. inde dent |
exslasied gingimvingdrem Rdo ércéths?n@%%ﬁ g ﬁﬁ@ngf b %%f‘ %{WI

s e 3RS broup Cohdetinde01 0282 S SAN; 2 N; 3N; 18,10,
and 1N;1Sand1N;1Sand2N;1Sand10;1 Sand20;10and 1 N; and
1 0 and 2 N. Tllustrative examples of stable 6-membered heterocycloalkyls
include tetrahydropyranyl, dihydropyranyl, dioxanyl, 1,3-dioxolanyl, 1,4-
dithianyl, hexahydropyrimidine, morpholinyl, piperazinyl, piperidinyl, 2H-
pyranyl, 4H-pyranyl, pyrazolidinyl, pyrazolinyl, 1,2,3,6-tetrahydropyridinyl,
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cycl oal kyl . Typical substituted phenyl groups include,
but are not limted to, 3-chlorophenyl,

wQ@2®embIsponophenyl , 2,4, 6-tribronmophenyl, PCT/IB2005/002036

2, 6-di chl orophenyl, 4-trifluoronethyl phenyl,
3- et hyl - phenyl , 4-nethyl -phenyl, 3,5-di nethyl - phenyl,
20 3,4, 5- trinethoxy phenyl-213, 5- di net hoxy- phenyl ,

%&hﬁ%ﬁ%ﬂﬁ??” oo e TBP G A HERD TN, L1-dioxo-1A%
hgR ny

R e eyl 2.

f | uofhe %wgdnhg heqeimzlyylloalkyls can be C-attachéd or N-attached. For

4-chl oro-2-trifluoroneth nd_the .|

exgRle e Ei e bE argrans BN snedt plfigindi

5{9& yclic, aromatic 25 ring radial having from1l to
car

oon atons and from1l to 4 heteroatons sel ected
fr omEmragadowhmdhs fesmi “§g>r 6fmembpred hegerogyploalityRjarg N;

SimpEibgres FEs B0 OB Afreearh of disitaltohyite R dtieiha
ih leSiRAkY. 2- b?ﬁbl‘#ﬁjﬁ, 3 Byhtrolﬁf , Q) arid Grhieﬁﬂ)etem rifgsrhanipl one
2-furanyl’ ur an azoI .. .1soxazol yl ,

qaelmnmadm aylone @mﬂ@%ﬂn dosklﬁ?@nQ fin theyrnediery dihysro-2H-

e

Iﬁéﬂfﬁ@éﬂzdﬂ Méterd@yélbdlkgllsh ylay b’&-subshtdte@ymot%zthm’spl set out above for

8yra2|nyl hi enyl 2-thienyl, 3-thienyl,
Celseyslonliyls, Wl?P%i’zRﬂSVbe t hi adi azol yl, triazinyl and

tri azrﬁ% V‘ﬁh 3&%6@&%%8%&&&?%!3%3% plief®] oups.

r oar is a stable 6-nmenb
mi»haqy (glroup may berambsututq:d wigh i 4l csalbstlhamtwgdfﬁmdﬁmlbt sglested

carbon atonms and fro l.ect

frr?raﬁhet WO PO G O e B YRy DGEe fHiqyifid a CsC
¢5ﬁ ative exanples of stable 6-nmenbered heteroary

|nc e

pyridin-2-yl, pyr|d|n4dy pyrimdin-2-yl, 5
pyri dﬁyplnalzwk]?.tl,tut&d@h@wl grups incluyde, Wt@re pot lgnitekivher ed

e
@-ﬁx@ﬂ%rSﬁ@ﬁﬂxﬁiﬂeﬁﬁl gfmetﬁﬂl-ptﬁﬁﬁ K-yﬂlethyl@tﬁﬂxylc&ﬂ-chmeth}@ﬁﬁ&yl
and hal o group" refers to unsubst |tu

34D t@mmwf@@yhé% thwwhoxyﬂ)hsnﬂuéé dimethos bt Pyl oup
t 1,10 "

o ZahEnn 4 i Gonbicyt 33 staRieh it Saboro-phenyl, 3-

@ﬂﬂlﬁ&ﬁh&h}rk he@yQB—KQBﬁhloyd-pher@';ESmethaksﬁ mnldiyhplﬁfn-yt;@-

CYCl oal k DETAI L@ PTI l‘gggl THE :?%I%EW ‘g\lr i a

T B et R
daf inika habimgerom 1 to 4 carbon atoms and from 1 to 4 heteroatoms selected
from the group consisting of: 1 O; 1 S; 1 N;2N;3N;4N;1Sand1N;1Sand
2N:;10and 1 N;and 1 O and 2 N. Illustrative examples of stable 5-membered
heteroaryls include, but are not limited to, furanyl, 2-furanyl, 3-furanyl,
imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyridinyl, 2-, 3-, or
4-pyridinyl, pyrimidinyl, 2-, 4-, or 5-pyrimidinyl, pyrazolyl, pyrrolyl, 2- or
3-pyrrolyl, pyrazinyl, pyridazinyl, 3- or 4-pyridazinyl, 2-pyrazinyl, thienyl,
2-thienyl, 3-thienyl, tetrazolyl, thiazolyl, thiadiazolyl, triazinyl and triazolyl.



10

15

WD 2006/ 003500 PCT/ | B2005/ 002036 -23 Schene 1 OO
'xt4 HO,%YO YH\ ~-1 PG R2OROII IIl R1040

wWRRA06003sD0 0 0 4 (1O0R11IR) i /\N | R4 (1ORL1R)PCT/IB2BDFR02036

ONOH,N ON~ON P& a PG YO0-1PG Y2020V
IV In Schenme 1, a conpound of formula Il (e.g.,
ZChIor05(35dioxo45—22-

di hydr 3H— 1 triagjn-2 ben cid
reac Se%cl!?}%BW ‘ﬁfl&f%’g? %e?dogﬂonp ch% - gropatic
ri‘n%rrﬂahé‘al %@Uﬁ@qfﬁi{n afto 5arBdnatdrhd andTﬂﬂ@ﬂiG_. tof3 l’ielfd:ﬂohtohﬁ stleeted
wll recognize that a wide variety of protectln%
:

fgmﬁpgr@mwcqm@susg af:dsNa2 Nyend BN Lligstsatberaxapmples o ptap

SRR By S0 Wi,
p%H@MnMnﬁeﬁrﬁicpﬁmm ﬁrd edition (1999). Exarml es of

suitabl e PGl car box protecting groups i ncI ude, t.
are rfbf- o1 Grimergbered i’l&f@r@wﬂarwwléﬂ berapiRnal lyrsabﬁ%uteg with

P Wbtk GS ARALORANG Biboyed HRARY b WoRGMing of: Ci-

cyc openty
C381k814616m@1kym®(2&?3mr141ham5 andR16 are each

[ ndependentl sel gct d fromthe onS| f:
(L b aaneihs] eitp: rolsrpmengo B LB Riedpapodh oo™
d Wih 44648 Eét t
%ﬁeny%ﬁmﬁw ﬁ?ﬁ%ﬁ)@%ﬁ%‘a net hyl t ﬁl olrr‘tleetmhi/l
inddoodentlyselegivaifoph thezeromd CoBBI09REE0-Csalkyl, -O-Cyi-Csalkyl,-
(l;’ / 1 B2005 c{ 082%3
3, halo, an 6 cycloalkyl.

DETAILED DESCRIPTION OF THE INVENTION

L PROCESS OF PREPARING COMPOUNDS
Compounds of formula I may be prepared as follows. R’ through R in

the reaction schemes and discussion that follows are as defined above.
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-24 (trinmethylsilyl)ethoxy-nethyl, benzyl oxynethyl,
phenacyl, p-bronophenacyl, a nethyl phenacyl,

w@200e0b838 phenacyl , car boxam donet hyl , PCT/IB2005/002036

N- pht hal i m donet hyl, 2,2,2-trichl oroethyl,

2- hal oet hyl, co-chloroal kyl, 2-(trimethylsily)ethyl,
2- net hylthioethyl, 1,3-ditBranyl -2-nethyl,

2(p- nltrophenylsulfenyl)S QXI 2-(p 5

t ol uenesul f onyl ) et hyl , ridyl)ethyl,

2- (di phenyl phos hino)ethyl 1- nethyl - phenyl et hyl ,
al lyl, 4-(tgimeghyl gkly)-2-buten-lg /ﬁg%%@anyl

a- met hyl ci nnany!l Ny p- (nethylnercapto Zph benzyl ,
triphenyl met hyl, & phenyl nethyl, EE;

ni trophenyl § , 9- anLhLyLﬂEL yb
2-(9, 10-di oxo) ant hryl met hyl , 5- dlbenzo
1- pyrenyl net h (trifluoronethyl)-«
2,4,6 10 trinmg ben%%l, p- br onobenj
o- ni trobenzyl , % robgnzyl , p- met hoXy
2, 6-di met hoxybenzyl Il 4- (nethylsulfinyl L
4-sul f obenzyl, and 6%perony|. Exanpl es of

- Si R14R15R16 groups suitable as PGL i n¢l udgg

trimethylsilyl, triethylsilyl,jiéi-iso ropyl silyl,
I

suberyl,
onyl met hyl ,

di met hyl i sopropyl silyl, dietgwl|sOpropylsilyl

di et hyl i sopropyl silyl, dinethylAdhexylsjilyl,

tert-butyl dinethylsilyl, di-t&%-vm5 butyl methylsilyl,
tert- butyldlphenyIS|IyI tribenzylsilyl, o

tri-p- xnyIS|IyI trlphenyIS|IyI phenyl thIS|IyI
di phenyl pet by si rhd ter fropiigy e~y
butyléﬁ% R y)dfphq yl silyl. The allylat idh step may
be effecte rdimg to st andar @
w il be kndmﬁ)to pne of ordinary ski
Compounds & forpa 111 may beTmade b eacting a
compound of 20 la Il in a solven| h as

di chl or onet hane Q_ a oQCId chl ori de 'sych~as OthpnyI
chl oride or oxaly} ch ori@8'in the presepnce pf atBol ar
aprotic solvent sgrch gas ethyl acetate, kethgl ene

chl oride, or dichloroethane and di nethyl formam de to
formthe corresponding acid chloride Ilarfe.g.,

%fﬁ'1°r§z§a€ep§q3fa%q%ir§p€§p§ SO e o -5 diong- 45

gﬁfd $8. 19 49&%911{ @2?} Lish 20 iR isReacitt HaRk |a%a%&9§p%{ectmg

ectlng group reagent (e.g., sodium methoxid
gmumreagentmsrfonnd oofnpbonctmf @rmulaIIH althaise Ooskill inl theart il

d h th
Hegtize r%tﬁ i vy pEprdestipe Sinihy SN sag v il
&Fot&:tln o SR6U P B abod %roﬁ?@'eél BlehYstesnel Hh8, WulNaRrdrddive

Ot Bu |th|wnd|m am de, ['ithium
d}rpsmpndbsgktamé’dethew,t ileyrhgerseienges probediden (199 hi Bramples

O St BRSO el s e # b Tiedy

Tsﬁl@s%hlf@d‘ negtyl gfbugé vheayIkietrahfiibp eyl Qe@‘ah/ﬁlréfhﬁmyl

correspondi ng car boxyl at e _est nati vel

anelopertyl, eyclohexyio3donar bybed FBT RS Osharo ROAR %, apdR'®

are each independently selected from the group consisting of: a (C;-Cg)alkyl, and |

[ A

Fhaddl ogi es t hat
in the art.

a phenyl.
Examples of substituted methyl groups suitable as PG’ include 9-
fluorenylmethyl, methoxymethyl, methylthiomethyl, methoxyethoxymethyl, 2-
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appropriate silylating agent gives the corresponding
silyl carboxylate ester. The carboxyl ate esters may
w@bk®e/0is0d or med under acidic conditions (eg. CetEHIB2005002036
amount of concentrated H2S04 in nethanol, catalytic
amount of p-TsOH in nmethanol, and acidic ion-exchange
resin in nmethanol). Such s#ylating agents may 5
conprise, for exanpl t hose silyl derivatives,k of tP%L

(rigraviuylsilyodiqeyamatoih Benzyiremetind pheracy] RIREPIRORECIAY
: ; _ e

R g G BEtho poREESE Eapo L Rab BE Al N B ANl s
2007 d1S&D iy, 2Pl extiiyl ab & hl eealkylg2-(gimethylsilgethas, 22 hal o
group_(e.%., chl oro_or bronv&*_cyano, inid%zolylf
mathylihieethyl( 1 BrdithianybiereiBreBraigRaReay sulfgayl)Adiyli%@:

% . : . ] )
AR llot, 2 R 2 e R et ety
1(FHRRVBE I, allyl r4-atibethyhilgy-0ukednb-yl, cinnamyl, o-methylcinnamyl,
triisopropylchl orosilane, diphenylnethxlchlorosil?

paimerth gmercapt)ypheaylpbenayl, siphgnyknsthyl sdigherodmebyh s %?

f =N : - . -
oD pYed fiendniatihfh o1 bdof gt ey SERAMES
saBAFRI1cpyaen Wmeiyhd(trifkioesmeth fi3-6reiyolglnsthylal deb-f r om

conpounds of fornula Il1l (e.q., )
tomeHiybheszyl, Pg),rgmabq;%bgl, Q:rgtrobenzyl, p-nitrobenzyl, p-methoxybenzyl,

. ) > coT Y e . :
AL e B R IO .
epoxi Ereangles off Silk 4R VR groepspuitalfiRps PO) uglydsi teipethidsihy

SRy S R L Y PSR S cisthyfsoBrdfsity
c?ét{ﬁ?%%%ﬁﬂm di8 hgitl?@(t_FESYlIyE . Buiytl8meatytkilyl, di-tert-

et
drofuran (TH e 20 aforesaid reaction can

ey lprettdsibye dertbutddipbensisityb sribenayl silyl. t-orkydylsilylo 100 C

f. i od of,. 2 . f d
B BhR Soueblf BPU R RO YR o
my'l(ﬁneth-5ﬁ?d[[ﬂﬁsﬁylis@ﬂ. The ilglaipostsp nofy Heasffevted abddrdini i
a conpound of forrmula_ VIII to forma conpound of

gt methgdatpgies|thas wild be Xpewa 0 ok of ordinaey Fild dbthe éttof
5 LVt mal . . \ o
o cCPRBRIdsE okt IEfith8 AT cofliad o e bF
ﬂ‘&nlﬂthﬂ;i: Tred hy?l&g:_ttm&cﬁ ab&éi_ckﬂbxf‘skmt : I mlta][wth gcaﬂdmﬁéldﬁde suchMds
nmet rrol i1 dinone, aimne Su oX e,. an .
thernhFYHAFIEY OF akAly OB AR {HOHoReare et Dier fRspliiplignt such
é;ee{{gﬁ;agééége? ﬁl&l?ﬁ%ﬁ%l(ﬁfd@%l%i 1bRdeftfe tnd Simeth PRIAFhi®RS to

ours, ere the preferred conditions are
fhrnethé yofresponding acidichBoide Ifade. g2 2-BblohaG£(8.5-dinx @415t dihydro-

ST 505512 o DR el R B win o

MORE i MEAeht (8 Sdodffin i dxidi %o form a
gl?mng?pcm@?g. g., %igﬁgge%%agz)@ é)xanpl es gfuﬂ?ewo;m

eanpeundnafifadeuledipounds having the fornmula MXt, where
Mis selected fromthe 0 qQnt ai ni.n . -y
b00e; SakBtShaFstgiah SR a B B & iétn Hamide? aifBlithium,

a Grignard reagent, a hydride base (e.g., sodium hydride), sodium hydroxide,

NaO-tBu, KO-tBu, lithium dialkylamide, lithium diisopropylamide, lithium
diethylamide, lithium bis(trimethylsilyl)amide (LiN(TMS),), sodium
bis(trimethylsilyl)amide (NaN(TMS),), followed by treatment of an C;-Cealkyl

halide to give the corresponding carboxylate ester. Alternatively, addition of an
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B, Fe, Fe, Ga, My, Nb, Sh, Sn, Ti, and Zn. X is a
hal i de selected fromthe group consisting of O, I,

wO-200ak00858y . Those of skill in the art will rechgniB2e05/002036

that t is an integer from2 to 5 depending on the
val ence state of M Exanpl es of conpounds of fornula
MXt include, but are not I-2fited to: AI1C13, All3,

ool RSP 8B S g B8 e

cﬁ%bzylaﬂé%ﬁt%rs Iﬁﬁv%ﬁo bSddrenedGabdas ac#iBcanditibts @g. Cathitic
MyF2, MyBr2, NbCl5, SbCl13, Sbl3, SbF3, SbBr3 ?i‘l)d 5
agionat, of SoReEntilsH ;S Qi pethanpl, satakiiie AmayaEPHP- 180

mlenlf_alpol ."Smg ﬁmd% ?}F‘ %XCH}HEE %ES?HJ_Jgﬁgth F%S’échrh-zgh(jﬂaﬁng Tbdids may

caﬂlgnge B cxlampiles tiasse diylsdeeivathees AF ﬂ&SﬁonﬁﬁﬁBCSﬁS‘l@B?Rm,
1510 BF3SMe2, BBr 3SMp2, BF3. I, t 2
R1 gR My ey each ege gy sel regB e group con31st1ng

%%ai(ﬁl-% glj Eﬁ@r@%%ny&j% ﬁgc??l? gim&ﬁ%ns(ek bk Qbﬂa%bnate leaving

greiy sch apr hploxirdey) (e.gnchldo(cDhed@o)ayariveimaidptalyle tiflatn

h nmb b Co
Gatbiegrmenaesadpreels e Dke EebpipRE M adng deen @R,
a )@iRZ“‘R@R(q}Qah&’e teﬁoﬁﬁﬁﬁuﬁétﬂg}sﬂl)‘llcﬁlcﬁﬂ@ (TBDDASCI),
tosyl at e, Br2, CuCl2, CuF2,

tﬁﬂﬂlglchmﬂ‘é-‘m@ ansoplrmpelchl(orq»S)lam,|dmf@nb§1mfz§1@d?iépr081(lme)and tert-
]\43 %lﬁw 2Ni, NNBr2, NiCl2, NNF2, N2,
M ‘I'1) triflate, and nickel (I1)
t osyl @bBp&iais bE fataRth IV (d §1£2-10ndsbiop-@Ehydrdty-amibthdxy-
Monoal k P bor onhal i des, di al kyl boronhal.i des,

propud By dipse-dishdihydres3H-pha, 4aﬁnazsyr2 YB&FB%H%%PWG@%@%Q;?S'BQ

PRS0 SRR BRSO TP CRldB 0 dore 45
dgg&g?)fﬁ[l En(tEREND-y1)bet£0Té )3d meu(mgt;es byNe{c@ibh Y8 an

OO s@éw% SioiGRtomHBNIIE EnT ) Ry il

‘%{,Eggg%ﬁn)@%& in the Q&'nb‘érbtt 4 b(‘;lhlasto?vd?@irﬁéﬁidﬁgeﬁﬁ o€Bmited to

can e used In a solution such as one
@methyl\fmhaamaied dfrmajhylsldqundce apdtetrshydsofugan SN TG

Furth 25 b d e nn o
sloietsricuioh o be BRI gh ek s SR Gom T Guidg 0 °C
fogf p%Hb&' BP2 60172 ABLRQIWRRE Yhe frEREGA 3BhJitidk drb Giri@hgeoramide

O nesh particle size. In certain enbodinments,
(DMFD.@WOS *Q\fir@4ilwuss. si | i ca gel and the reaction is

carri out..in soI vent
N, N- d&ﬁ%feﬁl{ﬁl?rb? ?ﬁra%ounﬁ oill_fI H{/lwltg éiectoa r%o(tjmd of formula
NTRS Fothy SR dRAYT Fermu04 IVrmﬁtylaIISbSbetdaﬁﬁeihfut i’ t}e presence of

aforenentioned 30 Lewis acids also include het e&gg@lgf
acatalsfugallx ¢féqctive ampoynt of@diavis a¢igandapala okyent e ut

G Se RS NG AP Bigheravact d

@ﬁ‘rdﬁﬂhtﬂfﬁeOdlnimi}&ﬁﬂlﬁoafdesatﬁl\/teSah}almfufanaddad redctibn WO be

06/ 003500 PCT/ | B2005/ 002036,  -27 RQrous ino Ia#{ C722
e@nﬁp at sarRperayres cangjng Eemd "Coiogd0"k1fop3 Pe%({j? 0%
Hgﬁrlé,r V%erg the preferred conditions are dimethylformamide at 60 °C for 24

hours. In certain embodiments, the reaction can be carried out under inert reaction
conditions using an inert solvent (e.g., an anhydrous solvent) under an inert gas
atmosphere (e.g., nitrogen gas). Examples of Lewis acids include compounds

having the formula MX;, where M is selected from the group containing Al, As,
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synthetic alum nosilicate-type zeolite). The conpounds
of formula IV can then be reacted with a hydroxyl
WEe@beeIShng group reagent that conprises P& tRCPIB2OOAD2036
a conpound of formula V. 5 The term "hydroxyl
protecting group” neans a functional group to protect
a hydroxyl group agai nst uMttesi rabl e reactions duri ng
Synthet, oy pr eedirgs o | idBXEEXY krom the grou
Bpiﬁ%tﬁéc{}uahg gﬁgug& Sl%l’lg‘ll’l,?'gé?}qgl}? &aa?tga ot limted too P
cSisifihg o€ TNAl B, andeBhYihost beskill Gilehea Wil recdgmizs, that t is an
~tetrahydropyranyl and -Si RL4RI5R16 re ,R14, R15
inoger ROW BKbS deperndingadbe agéme;ﬁt% PEWQ@X%“P%‘W pheempoRnds
pNs| tﬂaﬁﬁg- ded 1Rk doy hicenalira Aabe B, Be€ls,
ofhlugghnp 8?%¥¥’B@9%§§%H§E&p_ G J? vufs, ?ProtectiSe
ASI,0ABB;, ARBEY, B, BBy, RIha3F;s FeCleaFeliss, KieWFrEy Fe@hobyBra,

SRR % 18\l S e,

f s%?ﬁ%%‘yﬁ@gﬁgl@ww Sbls, (SHFE BB reidy ISal,| $hW,, SnBr,, SnCly,

, benzyl oxyne

thyl, p 15
Seil ) 6ulh 8By, TiBmETiad, jl“ind,-’Fié‘ﬁ)l/Lth a?iégpﬁiﬁq&% Znflpngple, Znks,
j acol methyl . t- but. t hyly, o4 : l,
S PSouotl. LorRSLETBL g SBCEA MRS,
%73 Ml BBEAS 060 S OMTEIEWICI, EtAICl, MgCl-OEt, MglyOE,,
i's(2-chl oro-ethoxy)nethyl, and _2-(trinethylsil i})r
MeFoREeMgRry OER, BhAdRY 5%15112,, LiCIGy @W“&)‘Pd’éﬁ#@%ﬁ% (R,
~methyl - | - et h | _ .
PN AR AR g A BRE R hay BOGREI KV dibther
ééﬁli(déigh&{tio@bllihyﬂ (q)Zebgr]ﬂeFfEﬂhlyl?é lNliquel ﬁy): salts sn;]ch as (CH;CO,),Co,
- enyl sel en et a , - oro
oot Gy gsiatiy LolsCati i cPp AR TG GRf U) tosylate
; b | Al :
B B G, O o vober
F oy € QECO; DBy, Btioy NiF 2Mila¥i (O oAl (D) triflate,
3-net hyl - 2- pi.col yl . N-o0xj.d di_phenyd-wet hyl-,
qjldhrrrgq:lg#ﬁﬂ)otsgqgtgfép )t)F ,ug%f_l ﬁ%%ﬁgétgqiﬁ§m1fgn&/ fI Mbnoalkyl
Bdib B¥§,'ﬁﬁatllss){'bor&h%ﬁdé&?%hbéf&%&hﬂ[bﬁﬁhemh&ﬂia.ryl
p- met hoxyphenyl

di phenyl net hyl, di (p-
badhietidpheay by phphnyledas howis acids. Rare earth metal

trj-(p-netho henyl ).net - K4/
SRR Ry DY Fek AR AT Ho(OTD:, BHOT:
By Py, YHORHA N(OTERNGA(@DY, La(OTHA GRIOTHL JRIEDTHH.,
4,4', -trlsfevumoylox henI%i met hy] , )
IMQT?D‘é,tSd(@’(f (B ! ;‘ﬁé’{ wa,nd polymer resins thereof
gq_. %%n%gafyg%gjnf%%% 5@?&{1&{/&3}1@ h%{n‘} 'PSf]S"c(éq‘f)z) can be used in a solution
%ucgaéda ioﬁé ﬂm{tr;extat@mylﬁ Iﬁ@rrlytb ilgﬂa' péarty :]emylydx}efurym., Fa@xtlzammbrey pilica
- (9- phenyl) xant henyl,  9-(9-phenpyl -10-qx0
gels meyrbesimnleyes) ia ﬁh@:ew:t}o h asbgﬁgq g%?ﬁ%z%y@?é—%-)g) used
Zofll! | ¥l 500 mesh particl
B A SRR D0 g
si28. Dy ¢eamt embadimehigdthe fLeivigdxeidny a silica gel and the reaction is
1- net hoxycycl ohexyl , 4- t hgxyt et r ahyd yEanyl .
st YK 10 vy alﬂfél-ﬂSﬁY,@g‘?Fﬁ forigafide, NIEHAREy:
acetamide, or N-methylpyrrolidinone, or mixtures thereof. The aforementioned
Lewis acids also include heteropoly acids or their salts, zeolite-type molecular

sieves, Lewis conjugate acid-type super acids, or Lewis acid (such as AlCls, BFs,

or XFs (X = P, As, Sb, or Bi))- treated oxide or molecular sieves, and loaded with
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nmet hoxyt et rahydr ot hi opyranyl S, S-di oxi do,
1-[(2-chl oro-4-net hyl) phenyl | -4-

woreaohoo3ppo peri di n-4-yl, 1, 4-di oxan-2-yl, PCT/IB2005/002036
tetrahydrof uranyl, tetrahydrothiofuranyl, 5 and
2,3,3a,4,5,6,7, 7a-oct ahydro-7, 8,8-tri nethyl -4, 7- et hano
benzofuran 2- yI Exarrpl es26f - Si RI4R15R16 groups that

PR EPRGTE] Tirer Gy LNpY £ STt AT MAT A0y R

sﬁitﬁaicfbmmﬁ@mlemltﬁﬁbd Mblitedi et hyl i sopropyl silyl
dmthhsopr&g% di net hyl t hexyl si |
ter ¢ Thueomoumebio) Fama TV sin teh be BeATARAh g hasrogy]

p{q%cttlﬁé%ﬁ?%ﬁ ré geln]’e erap X(!)rﬁ#l%s ’sz b ﬁ&%{&é{é ac‘&:é)ﬁﬂ)ound of formula V.

enyl's
THE Kﬁiﬁmﬂyﬂﬁix@ybmtéc}zihg gﬂmib means a funct10na1 group to protect a
The silylation step

tert-butyl (met hoxy) di phenyl si |
hiey xmlegretw agaiRsy ua%"cwg'@ﬁea%l@n% %l&?ﬂs&'a%yalﬂi?éf RSB es
‘ f
BRI B RO Rl e e Rl oM, e
ethieksy hiethyi @tmgmtcgamyﬂ@nm td@atydreyrinyd ahg FSiRI R RiGewhese
rise, r I
RRR'f Gni Soekosshrindoeaiersly Shirad from hosgreus Einsisiie of e
(@aﬁg)ah{i%%%%)dﬁﬁ%ly@eé %@é‘a@a%;blé Fo rwt d}peeﬁé U I3, MR/WWiug, | Ng

phenyl’, and wherein X
erﬁmveﬂému@mm@}rgaomsmf@ﬂseﬁvwméor@r%}@YSLR%P) as a halo

O 1 e of e opOnet e SV apdibdy bustElsbREBIY

methies % 01611)Irﬁétﬁyltmen@ﬂ@ntwwc)ﬁttﬁ@mmm
X-Si 6 i nclude tert- butyldi msthylsHyI

(pl@@dlmtt(ym\ammloxxmqtbﬂhwr@mloéwes@r Yhiik,
ri ro
Elm SPErO NG GRprEPSm hB0S BT, B R BHaR bo3s00
M@&ﬁ@ﬁﬁoxyrﬁ&hﬁc klﬁﬁ@/rﬂeﬂl}@ Bnetmsﬁlhﬁ&ymethlyl I
R4 10R11R) i N- 1 QNP PG
242, 2-tpc]@o¢oethoxp@ftl\yl \bls{(Z obrlop@-e@oxpgnfé B '@d (trimethylsilyl)-
ethoxymethyl), 1-ethoxyethyl, 1-(2,chloroethoxy)ethyl, 1-methyl-1-methoxyethyl,

1-methyl-1-benzyloxyethyl, 1-methyl-1-benzyloxy-2-fluoroethyl, 2,2,2-

trichloroethyl, 2-trimethylsilyethyl, 2-(phenylselenyl)ethyl, allyl, p-chlorophenyl,
p-methoxyphenyl, 2,4-dinitrophenyl, benzyl, p-methoxybenzyl, 3,4-
dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyl,
p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,
diphenylmethyl, p, p'-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, o-
naphthyldiphenyl-methyl, p-methoxyphenyldiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri-(p-methoxyphenylmethyl, 4-(4'-
bromophenacyloxy)phenyldiphenylmethyl, 4,4',4"-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4',4"-tris(levulinoyloxyphenyl) methyl,

4 4' A"tris(benzoyloxyphenyl)methyl, 3-(imidazol-1-ylmethyl)bis(4',4"-
dimethoxyphenyl)-methyl, 1,1-bis(4-methoxyphenyl)-1'-pyrenylmethyl, 9-anthryl,
9-(9-phenyl) xanthenyl, 9-(9—phenyl-10-oxo) anthryl, 1,3-benzodithiolan-2-yl, and
benzisothiazolyl S,S-dioxido) as well as tetrahydropyranyl, 3-bromotetrahydro-



R4 R4 (1O0R11R) i /\N I (10R11R) i /\N) Y, O,NO ,N
ONI ONIX PP/ I N/ 1 XY~-RRYO R O0OR
w@200600850e | a refers to the preparation of conpOUEEf02036
formula X. The carboxyl protecting group on V (e.g.,

5-{4-[2-(tert-Butyl-dimethyl-silanyl oxy)-3- 5
met hoxy propyl ] -3, 5- di oxo--285-di hydro-3H-[1, 2, 4] tri azi

gé‘a}athédf%@?‘ﬁ{’fyﬁgﬁnf éﬁe%h%ycygoﬁmxtyﬁw ester) is

Syetraly@ioby Uyl U-rHéthBk é{tlrah dro th1o yranyl 4-
Si I anyl oxty Ogyme%]hox }h y p - di hydr o- 3H

me[thquzetzqhydmﬂazmawlﬁ 5. HHd, i e blopaiaaitby Ry - ror

ORI ARy Bl g e

5 Bl 2f 30456, Unalettalppizog, &@-tﬁmltﬂnyl-nﬁnaharmbanmfm’m-ﬁeylof

wat er_and an or [ lvent, (e.g.
vvat erFxaEmeS S %fﬁo@m%h? PRy b@@t@ﬂ@w(’nas hydroxyl

éﬁ“)@?’ﬂ%%%e e sl Bt afl, oo RTRIER Y
cﬁmbiht@rgmpf?pt}&mgd’Jd1ethyh§.opMpym1ya dlefimmbp}d&ﬂﬂe nt s u ch
Gmeliheysiphact o e i dersBuBliad Bl Ty or-

10 A eﬁﬁ)ﬁmgﬁlﬁﬁd%ﬁag‘nﬁl 1191 fthktpw?%ﬂ?g ﬁmheﬁyngn 1a)s TBAF

ammoni um 'l uori de Bu4N F
dlph@ylmethyW) andﬁlén-bﬂﬁyl(met@ozcy}dmh@mml The sl gatiqy step

é‘?}’ B¢ ﬁ{ﬁpcg{ﬁa i a{_@ﬁn% fo séz? @ﬂogﬂlgégﬁ g}at WHE@%E@Vn to one of

&rﬁuﬁ:y i GHBENand CH2C12), trifluroacetic acid (TFA)
g., in water and CH2Cl2 WO 2006/003500

PC:I'/ | 'Beowsmoop D8 &/ith-awa@ppompripiely aFhstingedsikylating agent p form

15 gh §u&g§1& a2 ug%yé%%w&%@ @Cfog e&g—rﬁﬁb thg% sﬂl'yl déﬁ’vaﬁ of

fhe ToenNa X - &TRIfRJlISHﬁl @hofe R R"Y, and R'® are each 1ndependently
(tert-Butyl -dj net hyI s |

@W&i\%& ﬂm Sioyp Fomsisiing; (G- @6)2 T‘%/iir 3?%3 QPE‘IYI and wherein X
%‘i}‘é’? o%?%/ 5{53@ ﬁﬁﬁat%f ll‘? %Pé %Rzu-g%%g 1605grou (eb%: g}lgrgaorred
briodio) CORRNO, uﬂﬂdazofyl freiflael (mﬂﬁor&nylememulfn@tw ardl the like.

20 é@%’éﬁﬁgg glfg' fg{g{zluglg& ?F% gg—m'l_ll%a'\]}_(ngRuRnSl{lalnc udc?ee ce of a
%Eﬁ%i@éhgﬁhgv )Iwmmsbb ﬁie@ﬁmﬁw@;sﬂﬁfél i m de

y car bodi’i m de
ﬂmiéprcwlﬁdmydsdanendmhmlmemmh)orasntmna andytesiebusylcdimgthylsilyl
g’ﬁ?f‘g}f hyl am nopyri di ne (DVAP) or triethylamne in an

-

‘1 C
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15

10 sol vent, such as nethyl ene chlori de,
di met hyl f or mam de, or dinethyl sul foxi de. The

wa@bt@wsesd)@ reacti on may be run at a tenperat urBCT/IBRM03202036

Cto 60 C, for a period of 1 hour to 20 hours,
preferably 22 C for 18 hours. Conpounds of formula X
can al so be provided by reagtion of a conpound of
formula VI with a baseszgé:&ﬁgé DVAP, with N-methyl
nmor pholine (NVMM and tri riazine 15 (TCT), in
di chl or onet hgne. Conpounds of formula X nay arso be
prepared from coppounds of fornula VI b tiog by

r &AREtR) ~conpound of fornuﬂﬁﬂkk |r1N e
presente off a ase including but not teb
di met hyl g i di ne_( DNVAP) , trLethy ;Naqueous

sodi unpdeydr oqi de or aqueous potassi um I‘OXI de in ¥h
20 aprotic goMN

acetate, di
di met hyl sul T . 3
and diohloro:gha . The aforesaid re ion may, bellrun
at a tenperattire9rom22 Cto 60 € for anla |odoof 1

hour to 24 hours, preferably at~anbient tenperature
for 3 hours. 25 Conpound Vi y be reacted with a

r eagent capa Ing an acid chlorige such
as thi onyl oxal yl chlofide in~th regtnce
ﬁqﬁqﬁglarfiapr tic sol vent such ég ?N&PNE et aj/e,

met hyl @fghlor de, or dichloroethane ap a _N
tenper t df 22 Cto 60 C, for a perlbdoof s

24 houP§*(e. g preferahly oxalyl chl ofG’de i

met hyl ene cf de at anbi ent tenperature f i
hours) to 3f n1a§conpound of formula I X 0 cl
5-{4-[RB-(ter yT - dRhet hyl - si | anyl oxy) - 3-
nmet hoxy- propyz] 3 5- di oxo-4, 5-di hydro- 3H| R2
1,2,4]triazin- 2- chl oro- benzoyl WO 2006/ 3500 .
PCT/ | m@:%to &mre@hlla&?lil gegomnends of SOFE’HIlaog 3@ %

Sl o VR BL L LA g BRI Bl
ABNox Pphb3ER3,5-diox0-4,5-dihydro-3H-[1,2,4]triazin-2-yl }-2-chloro-benzoic
acid methyl ester) is removed to form VI (e.g., VI 5-{4-[2-(tert-Butyl-dimethyl-
silanyloxy)-3-methoxy-propyl]-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl }-2-
chloro-benzoic acid). For example protecting groups that are esters are readily
hydrolyzed under basic or acidic aqueous conditions, preferably under basic
conditions in a mixture of water and an organic solvent. (e.g., LiOH in
water/methanol, NaOH in water/THF, K,COj3 in water/methanol), benzyl esters
can be removed by hydrogenation conditions (eg. via reduction with a
palladium/carbon catalyst in an alcohol solvent such as ethanol under hydrogen
gas at a suitable pressure). The silyl carboxylate esters can be deprotected with a
fluoride agent such as TBAF (tetrabutylammonium fluoride) (e.g., in THF),
BuN'F (e.g., in THF), KF, HF (e.g., in CH;CN), BF5'Et;0 (e.g. in methanol),
pyridine-HF (e.g., in THF), triethylamine-HF (e.g. in cyclohexane), PH;C'BF,
(e.g. in CH3CN and CH,Cly), trifluroacetic acid (TFA) (e.g., in water and CH,Cl,
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NN, R R 2020X 5In Schene 2, a conpound of
Formula X is deprotected to forma conpound of

wo-00ab30d . A silyl group, such as a group of PCT/IB2005/002036

- Si R14R15R16, can be renoved with reaction a fluoride
agent s_uch as TBAF (tetrabutylammonium fluoride)
(e g |n THF) BudN+F (e.-g0s in THF), KF, HF (e.g.

F3E 20
@é))gand ok fpdiion SEh g TP HEmSTPRCGod B ELns:

afill WA AR CPIE +ﬁFé{he(rﬁ>1)9acl n CH3CN and CH2C12),
uroacétic actd (TFA) ~(e.g., in water and CH2C12

( 9 1)Jompnddsac Wrmulck ¢.gi 6r(¢$-[Relht-Betyl-dimethyl-silanyloxy)-

N T ot e
}ﬁ/@in&ld@reloﬁ ?Imétﬁylweﬁ@hhué) d3h BB Psepabe fré@Icvpatnds of

ydr oxyl protecting groups 15 as known in the art.

fomule VA yIreacting ity eermpaundet iamula XINeHal ¥ o i1 g ghrasgice
qug]{:gyﬂ IR Pﬂc&%ﬁlp%ggﬁthwxé?@fbggﬁhi Oftly#Grbolifiride

ﬂ%wabwuhmr(g@m) gascabenydiimidazole (CDI) and a
aI I ad| uni ca

@a@suchtaa degethElany e yStDé\gtﬂPg@r t@éﬁk.‘/b%l@eg glg af lawggg
e&lags' R4 I%H lrlloﬁ S bRy RYIRA%ER, &Qﬁm@ lsﬁlfomde
RS 15, difopty o hatiigs,

I um car

"ﬂ{&afbreséﬂi L) maly b%&'uﬁ et 4 &mpdfaumt feumy I22 eﬁno 66 °C for a
hydr ol yzed under acidic conditions (e

peziod af & IhouPior 2Qhavrs preferably 2e5(e Eul 8ot Qqﬂms)nds of

R T
lgzéia Shdlgz 49 c])ﬁ%)&g, with N/médth@rdorpkalir@ (NNAM) land zictilorbtriazideV
(TCT), in dichloromethane.

Compounds of formula X may also be prepared from compounds of
formula VI by reaction by reacting with a compound of formula XIV in the

presence of a base including but not limited to dimethylaminopyridine (DMAP),

~ triethylamine, aqueous sodium hydroxide or aqueous potassium hydroxide in an

aprotic solvent, such as methylene chloride, ethyl acetate, dichloroethane,
dimethylformamide, or dimethylsulfoxide, preferably aqueous sodium hydroxide
and dichloroethane. The aforesaid reaction may be run at a temperature from 22
°C to 60 °C, for a period of 1 hour to 24 hours, preferably at ambient temperature
for 3 hours.

Compound VI may be reacted with a reagent capable of generating an acid
chloride such as thionyl chloride or oxalyl chloride in the presence of a polar
aprotic solvent such as ethyl acetate, methylene chloride, or dichloroethane at a
temperature of 22 °C to 60 °C, for a period of 1 hour to 24 hours (e.g., preferably
oxalyl chloride in methylene chloride at ambient temperature for 16 hours) to
form a compound of formula IX (e.g., 5-{4-[2-(tert-Butyl-dimethyl-silanyloxy)-3-
methoxy-propyl]-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl} -2-chloro-benzoyl
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w@e@paexvo on of conpounds of fornula I.

g (10R11IR) i NI R (10R11IR) i NR4 OHOH,N O NO
IXa HN, RRAd Y R2O0R2O Schene 2a refers to the
{ The 5 PEI/B2NY4/002036
protecting group on IV (e.qg.,
2- Chl or 0- 5-[ 4- ( 2R- hydr oxy- 3- met hoxy-
Eropyl) 3, 5- di oxo- 4, 5-di hydirlo 3H[1, 2, 4]triazin 2 yl]-
enzoj c t hyl
P r@ie) Tl?ecallc?d rﬁ hge D?%a%rt?e reacte wnﬁ\f\ﬁng % {)I%r
%m?a 8f &- [ 4- (2R- hydr oxy- 3- met hoxy- propyl) 3, 5-
I OX - di hydr o- 3H[1,2,4]triazin-2-yl]-benzoic
aci d) as descri bed in SclemmmePa for the
transformation of Vto VI. 10 Conpounds of gormnula I
(e.g., 2-Chlor®-N(1-hydroxy- 13‘4
cyc] ohept yl nmethyl ) rb-[ 4- (2R- hydrnmleW propyl ) -
3, 5081&&)}]4\ -dll ydr o- ( |

3H[1, 2c|{l]tr azi, -2-yl]-benzam de) cé)ﬁl g

(e.g., 2- Chl oM
propyl)-3,5-di§ 4, 5 dlhydro 3FL[1 2, 4] trik&in02-yl]-
benzoyl chloride) nmay be prepared by reacting Va with
a reagent capable of generating an acid chloride such
as thionyl chl®ride or oxalyl chloride, as described
in Schene la for the transformation of VI to I X |Xa

5006/ Boragerect FEbatd SRR ISttt B R i) (o,
CorbiRa bR ofhulh OF MUiB1 broup, srhes atechp of -SIRIERERCacdmbe

the transformation of I X to X Schene 3 OO O HN OH
geRpoveyl 'with rppatioR adilyoride agentyspchops TBAF (fstrabutylammonium

fluoride) (e.g., in THF), BuN'F (e.g., in THF), KF, HF (e.g., in CH;CN),
BF3-Et,0 (e.g. in methanol), pyridine-HF (e.g., in THF), triethylamine-HF (e.g. in
cyclohexane), PH;C*BF, (e.g. in CH3CN and CH;,Cly), trifluroacetic acid (TFA)

(e.g., in water and CH,Cl, (9:1)), and acidic conditions such as p-toluenesulfonic
acid (TsOH) (e.g., in THF and water (20:1)), HCl ((e.g., in ethanol), etc. Methods

for removing substituted methyl groups that serve as hydroxyl protecting groups

. as known in the art. For example, methoxymethyl ether can be hydrolyzed by

HCl in methanol, CF3COOH in methylene chloride, etc. Benzyloxymethyl groups
can be removed by hydrogenation using hydrogen gas and a palladium/carbon
catalyst (e.g., Pd-C). Benzyl and substituted benzyl ethers can be deprotected
under hydrogenation conditions with hydrogen gas and a palladium carbon
catalyst (e.g., Pd-C, PA(OH),-C, etc.). Groups such as tetrahydropyranyl can be
hydrolyzed under acidic conditions (e.g. TsOH in methanol, Pyridinium p-
Toluenesulfonate (PPTS), etc.).
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5 Schenme 3 refers to the preparation of conpounds of
formula Il b. Conpounds of fornmula Ilb my be used in

wW@k@em033H0 conpounds of forrmula Il in Schene 1PCT/1B2005/002036

Compounds of fornula | can be prepared from conpounds
of formula Xl using decarboxylation conditions,
preferably nercaptoacetic-#eid in water 10 contai ni ng
a base such as sodi um hydroxide at a tenperature from
22 Cto 160 - C for a pei&&‘%il—l hour to 24 hours,
preferably X0 C for 18 hours. WO 2006/ 00350

PCT/ | 82005/ 20 -34 Schene 4 OO O s RN H

Omlnyc Xl 2 02 0(10@“®)<|£ﬁ\ R2 0
Xl C?\r rl fers to the preparati ompf onp, nds of
forrru N'énd Xl .__Conpounds qf fornmua

Xl can be froma conpound of for
wherei n R8s Pt\@@le (C1-C2) al kyl, by
with an acidlsuch as 50% sulfuric
tenperature Bet wBen 60C and 120C
period between 30 m nutes an
hours at 120C. 10 A conpou

ener al | or g
hours, preferably 2
of formula X, wherein

R8 IS asuit ble (C1- kyl, can be preparjed from
e, d| a i DRér | ate deri veﬁel%lq c of
f( |he di azoni um i nt er hedi affe i g prdpar ed

by reemnu ofNa compound of fornul a B!HI Kt hMn acid
such as @ydrt Nchl oric acid and/ or gl aci al OQacetY ¢ aci dixa
fol l onwed by fireat nent w trite in sol vent

such as |©

RZ e} R? (0]

N Cl

Scheme 2a refers to the preparation of compounds of formula I. The

carboxyl protecting group on IV (e.g., 2-Chloro-5-[4-(2R-hydroxy-3-methoxy-

‘ propyl)—3,5-dioxo-4,5-dihydro-3H—[1,2,4]triazin-2—y1]-benzoic acid methyl ester)

is removed to form Va (e.g., 2-Chloro-5-[4-(2R-hydroxy-3-methoxy-propyl)-3,5-
dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl]-benzoic acid) as described in Scheme
1a for the transformation of V to VL.

Compounds of formula I (e.g., 2-Chloro-N-(1-hydroxy-
cycloheptylmethyl)—S-[4—(2R—hydroxy-3-methoxy-propyl)-3,5~dioxo-4,5-dihydro-
3H-[1,2,4]triazin-2-yl]-benzamide) can be prepared from compounds of formula
Va by reacting with a compound of formula XIV, H,N-R! (e.g., 1-aminomethyl-
cycloheptanol), as described in Scheme 1a for the transformation of VIto X.

Compounds of formula IXa (e.g., 2-Chloro-5-[4-(2R-hydroxy-3-methoxy-
propyl)-3,5-dioxo—4,5—dihydro-3H-[1,2,4]triazin-2—yl]—benzoyl chloride) may be -
prepared by reacting Va with a reagent capable of generating an acid chloride
such as thionyl chloride or oxalyl chloride, as described in Scheme 1a for the

transformation of VI to IX. IXa can then be reacted with a compound of formula
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15 tenperature fromOCto 25 C, and the reaction is

generally run froma period of 30 mnutes to about 2
whows®935p0r ef erably 10 C for 30 mi nutes. A conpPCmtB2065/002036

formula XIl is prepared by the reaction of the above

di azonium internmediate with WO 2006/ 003500

PCT/ 1 B2005/ 002036 -35 a e¥hp ound of formula XVH

=N C=0) CH2 N
X T R Forgh € R TP e AR g e s e £
tradb AR QF EKgo XS the base at a tenperature fromOC
to 120C, preferably 10C, then warnmed to 120 C, and
the reaction is generall or a period of 1 hour

to 24 hours, grefegpably 5 4 hours ( roll et.al.; J.
Med. Chem, 1983, P6, 96- 100). Prophetic Exanple 1

I nt er medi >

2- Chl or 0- 5+ 3, dlongh 5- dlhydro [1p2,4]triazin-2-
yl)- benzops _aciNl nethyl ester. N 1 (Ccoa) 2,
CHzCi 2, OVF HN O N' 2. NECPVNBCMB “N' ~OH Ove 10

ad 0d 0 To 4
2- Chl or o- 5-

1 L reactiohwesse

dioxo 4, 5- dihydro- 2,4]triazin-2-

yl)-benzoic (20021 , 4.7 mol charged, and
di chl or onet fage (860U ) is added, vedPBy oxal yl
chloride (0.132 nol}, 9.81 m) and 0.2|nl gf DWF. The

reaction is tRén aDlowed to stir for E% h.O The
resulting acid chloride is then 15 isolated on a
filter, washedyyi th isopropyl ether, a bl own dry
Wth nitrogen gas. The acid chloride tained is
charged portionwise to a 500 nl reaction vesse
containing 120 m of 0.5 M NaOwe solution in nethano
at ocscheme 3rrefeet fioghe preparation abepraReuAds Af Fosmpldhy-

SRR B DR TS onge

SWieee 1t @oan K@bf oA IVah Oe ipepat@ fearn compourdsidEiformula
sol ution . The aqueoys m xture is extracted
X\I wsingdaepr oxa@apat:@nct@ors@ pisEErakly meseApteagetic ¥ e ater

n hase 2.%0 t

i b e

d@t%% geﬁeé of ¢ %ﬁleﬂa)tz‘rﬁo%@h bfefaraslya 008Cgby €8 hours.
ro-5- - di oxo- 4, 5- di hydr o- 3H

[1 2 4]tr|a2|n 2-yl)-benzoic acid nethyl ester. 25
Internediate 2.
2- Chl or0- 5-[ 4- (2- hydr oxy- 3- net hoxy- propyl ) - 3, 5- di oxo- 4
, 5- dihydro-3H[1,2,4]triazin-2-yl]-benzoic acid
net hyl ester.
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WD 2006/ 003500 PCT/ | B2005/ 002036 -3.6 OO0 HN
H3C-O-~-N HO'HO N DW, 80 C, 5i'12 HON H Ow

wWOB06063300 Ove C 0 C O To 24 g of flash siliPer/mEA005/002036

(Sigma-Aldrich Co. - catalog # 28859-4) in a reaction
vessel is added 56.8 ml of DWF. Internediate 1 (16.0
g, 56.8 nmmol) is then addé# followed by R-nethyl

gl ycidyl ether (7.51 g, .2 ). The 5 reaction is
heated at 80 C for 16 h,wggol ed to 250 C. Ethyl
acetate 500 ml is added to pre€l pittate ®he silica
gel. The silica gel is then fil of fil_ Thgs et hyl
acetate solution is washed WHN{ saf’ur a¥ed 8% sodi um

bi car bonat e sol ygj on (3X100 ) d vt er (1X100 m ).
The organic la are theno&t mpgpherical ly
concentrated | acuumto give
2-Chloro-5-[4 ydr oxy=3-Tret#
di oxo-4, 5-di h H 2,4]tr
met hyl eskey . nt efjmedi ate 3.
5-{4-[2-(tert-Brtyl &di met hyl - si LNy
pyl] -

3, 5-di oxo-4, 5-di hydro-3H[ 1, 2;_%] triazin-2-yl

propyl)-3,5 10
-2-(%1] - bggpgoi ¢ acid

xy) - 3-met hoxy-pro

-yl}-2-chloro
-benzoic acid. OO H3C o "N H3C ON HO H N TBDMSO sH
NON 1. TBDMS-CL1 O N, Ove 2. v1 §Nagi OH C Y O C
0 15 To Internediate 2 (14.8 g, 4 |) in THE (200
m) and triethylamne (44 nmoyN~4. gOC, is added
t-butyl dimethylsilylchloride (TBDVS{IC ) (44 mol ,
6.63 g). The reaction is allo Ng"Warmto room

tenperature and stirred overnightf. 1 N NaCH sol ution
(100 mM) is added, and the reactis stirred at 40C
(

for 4 h. THE is evaporat ed under jluced pressure, and
the resulting 20 m xture is acid sthi@H 1 N HCL to
pH < 2. The m xture is extracted '2th et hyl acetate
(2 x 100 m). The organic phase i &washed with brine
solution, dried over MSO, and concentrated in vacuo
to give 5-{4-[2-(tert-Butyl -di net h¥I-

o e o Bl 9B 1t 2 R L Ut Rt o 3
Compounds of formula XI can be converted into compounds of formula IIb by the
methods described in Scheme 3.

A compound of formula XI can be prepared from a compound of formula
XTI, wherein R® is a suitable (Ci-Cp)alkyl, by reaction with an acid such as 50%
sulfuric acid at a temperature between 60°C and 120°C, generally for a period
between 30 minutes and 6 hours, preferably 2 hours at 120°C.

A compound of formula XIII, wherein R® is a suitable (C1-Cy)alkyl, can be
prepared from the diazonium intermediate derived from a compound of formula
XII. The diazonium intermediate is prepared by reaction of a compound of
formula XII with an acid such as hydrochloric acid and/or glacial acetic acid,
followed by treatment with sodium nitrite in a solvent such as water at a
temperature from 0°C to 25 °C, and the reaction is generally run from a period of
30 minutes to about 2 hours, preferably 10 °C for 30 minutes. A compound of

formula X11 is prepared by the reaction of the above diazonium intermediate with
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chl oro-benzoic acid. WD 2006/ 003500 PCT/ | B2005/ 002036
-37 OO0 H3CTOM™N~ HsC, Ol'e N TBSOH I11l1 HO N O-

WOBMN6R0350CT, ON' 30 H OHN HC H2N OH G CCIUB20030H2036
2. TBAF Exanpl e 1:

2-chl oro- N- (1- hydr oxy- cycl oheptyl nmet hyl ) - 5-
[ 4- (2R- hydr oxy- 3-

2 fompgnt SR ST %ﬂc?@ra‘%n@g FORIHCEIM GO, thitée
b (I RS mﬁ@wabﬁlbms tg']%f’}) cdrReowErwith scamn Mesratehy the

nor phol 1 ne (NVM mol) I n dlchloromethane(loo )
base as b tanipedatate frc&ﬁtO"Certo dROE, proferaklyn@° Criten Wazmed bl

dded
o OBt R G EAPEHSE i LAl o Su ot piclsrably
4%83£36&T&n P ﬁogﬁhhojher&y%@%t §619b0)( 10 mmol ) s

one |dor éresulting 10 mixture is
stirred overnight at roomtenperature 1 N TBAF
_(tetrabutylammnium rldi‘ L ion in THE (12 m)
i s added, and the m>&°@ %‘cﬁ eru]:ed at 40C unti |

Iﬁ}%ﬁ@gﬁﬁ@é & 32 BHW% (3lstélb%.ary-dm@af@sﬁcwll,zgm]tﬁfazmhzayl)

is added, and the m xture
beazﬁ«aﬂdonemyl/\eslttr. d| chI ororret hane. The conbi ned

organi ¢ phaseg are washed with water jibx 100 15 m),

brine solutio (1 X , dri edllgver SO4. Th
sol ution i $INhan %ég%n‘{: Ll inddiN - °

(15 mM) is éd tDMgbMRad@uhoNDgeENg

n- hept ane |s dded until a slurry occ rs
is then all to stir for 3 h at
and filtere Q¢ 2-chl oro- N-(1-
hydr oxy-cycl o Fp | met hyl ) - 5- [4 (2R—h dr
- met hoxy- pr opy 3, 5-di oxo0-4,5

Tt &y dlrnaa(sidn[\fﬁﬁ@l 2F€hlogoSr(32- @tp}o ﬂéréthﬁfG@H Eeariagng

IEhBREE i Q0 T Rl Sudt BT dpft SRnl RORORLAT 360 i) i
a%@@&/f&@é’»%wa&rdwl%wﬁieqoaas @nol, 9.81 ml) and 0.2 ml of DMF. The

reaction is then allowed to stir for 16 h. The resulting acid chloride is then

uum acetone

sol ution. Then
the m xture

t enper at ur e
oMe

Y- 3

isolated on a filter, washed with isopropyl ether, and blown dry with nitrogen gas.
The acid chloride obtained is charged portionwise to a 500 ml reaction vessel
containing 120 ml of 0.5 M NaOMe solution in methanol at 0°C. The reaction is
allowed to warm to room temperature, and stitred for 1 h. The reaction mixture is
then concentrated under vacuum to ~ 40 ml, and added to a beaker containing ice-
cooled 1 N HClI solution (70 ml). The aqueous mixture is extracted with ethyl
acetate (2 x 100 ml), and the combined organic phase is washed with 5% NaHCO;
solution and brine solution. The organic phase is then dried over MgSO,, and
concentrated in vacuo to give 2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2-y1)-benzoic acid methyl ester.

Intermediate 2. 2-Chloro-5-[4-(2-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2-yl]-benzoic acid methyl ester.
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we ymbobespt y| net hyl ) - 5- [ 4- ( 2-

-38 Table | # STRUCTURE NAME 1 0 O "~H'"" N IN
2- Chl or o- N- (1- hydroxy- O-N

hydr oxy- 3- met hoxy- propyl )-3,5 N H di oxo-i 3H/
[1,2,4]triaztriazin-2-yl} yl]-benzamide d 0 2 0 CH30
2- Chl or o- N- (1- hydr oxy- OH-86~N

cycl oheptyl nmet hyl ) - 5-[ 4-(2-

0
hydr oxy- 3t met hoxy- propyl )-3,5
di oxo- BWN5-Yi hydro-3H N [1, 2, 4]t%‘f\gfi\p{2\£%benzam de
d 0 3 A 8 HO-~N- 5, 2chlaro- 5- [ #4213 di Rydr oxy- 2-
oL~ NN it hyl - 03¢5 _4,5- di hjjdro- 3H
1,2,4]tr, in-2-yl']-N (L hydroxy-cycl oh | met hyl )
NH HH b Qi dsme CI 0 4 N 2-Chl oro 1- loydr oxy-

~ 0~N N cycl ohBpt y| metsyl Y5 4- ( 2-

hydr oxy- 2§|rre?hyl -propyl)-3,5- dioxo-4,5- dichyd? 0-3H N
[ 1, 2, 4§ bk cazimastesikbd gd1e9BaE ARIricRtdCL caldg #28859-4) in a

reaction vessel is added 56.8 ml of DMF. Intermediate 1 (16.0 g, 56.8 mmol) is
then added, followed by R-methyl glycidyl ether (7.51 g, 85.2 mmol). The
reaction is heated at 80° C for 16 h, then cooled to 25° C. Ethyl acetate 500 ml is
added to precipitate the silica gel. The silica gel is then filtered off. The ethyl
acetate solution is washed with saturated 5% sodium bicarbonate solution (3X100
ml) and water (1X100 ml). The organic layers are then atmospherically
concentrated in vacuum to give 2-Chloro-5-[4-(2-hydroxy-3-methoxy-propyl)-3,5-
dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl]-benzoic acid methyl ester.

Intermediate 3. 5-{4-[2-(tert-Butyl-dimethyl-silanyloxy)-3-methoxy-propyl]-
3,5-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-y1}-2-chloro-benzoic acid.

(o) 0

H3c\ JH Hsc\ )H

() <. "N (0] < N

;B{H\)\ A TBDM/sB{H\ A Iy

07 "N 1. TBDMS-C1 N
—
OMe 2.1 N NaOH ©\"/OH
¢ O ¢l O

To Intermediate 2 (14.8 g, 40 mmol) in THF (200 ml) and triethylamine (44
mmol, 4.45) at 0°C, is added t-butyldimethylsilylchloride (TBDMS-CI) (44 mmol,
6.63 g). The reaction is allowed to warm to room temperature and stirred
overnight. 1 N NaOH solution (100 ml) is added, and the reaction is stirred at
40°C for 4 h. THF is evaporated under reduced pressure, and the resulting
mixture is acidified with 1 N HCI to pH < 2. The mixture is extracted with ethyl
acetate (2 x 100 ml). The organic phase is washed with brine solution, dried over
MgSO4, and concentrated in vacuo to gi\}e 5-{4-[2-(tert-Butyl-dimethyl-
silanyloxy)-3-methoxy-propyl]-3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-y1 }-2-

chloro-benzoic acid.

PCT/IB2005/002036
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N 2-Chl oro-N-(1- hydroxy- O NN
cycl ohexyl net hyl ) -5-[ 4-(2- hydr oxy-

W@ 2006008506 pr opyl ) - 3, 5- di oxo-4, 5- di hydro-3H [ PCT/IB2005/002036

1,2,4]triazin-2-yl] N 1-110 benzamde OHC 0 6 OHO
N 2-Chl oro-N-(1-hydroxy- O--N N
cyclooctylnethyl)-5-[4-(2nﬁydroxy-

2- et hyl - prgp pyl) - 3, 5-di oxo- 4, 5- di hydro- 3Hy[

éﬁ% Altriazyn-2-yl] N benzani dey wﬁ%
6 /1 B2005/ 002036 9@&}@% RE NAMVE 7
or

M- N-(1- h%q%gxy o] NN HO

cyclooct | mgt hyl ) -5-[ hydr oxy-
) - 3, 5-di oxo- 4, dlhydro-
-oh] NoO benza

3- met hoxy-
droxy -HGOHN
cycl ohept yl |)-5-[4-(2- OH
hydr oxy- 3- met hoxy- pr opyIBAF3, 5- N H [1,2, 4] tri
41triazin-2-yl]lyl]-be benzamde ' dio in

Example 1: 2-chloro-N-(1-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydroxy-3-
methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl]-benzamide.
Intermediate 3 (4.7 g, 10 mmol), dimethylaminopyridine (DMAP) (0.2 mmol) and
N-methyl morpholine (NMM) (22 mmol) in dichloromethane (100 ml) is stirred at
0°C. Trichlorotriazine (TCT) (3.6 mmol) is added in one portion. The resulting
mixture is allowed to warm to room temperature and stirred for 4 h. Then 1-
aminomethyl-cycloheptanol (10 mmol) is added in one portion, the resulting
mixture is stirred overnight at room temperature. 1 N TBAF
(tetrabutylammonium fluoride) solution in THF (12 ml) is added, and the mixture
is stirred at 40°C until HPLC analysis shows sufficient deprotection of the
TBDMS group. Water (100 ml) is added, and the mixture is extracted with
dichloromethane. The combined organic phases are washed with water (3 x 100
ml), brine solution (1 x 50 ml), and dried over MgSOs. The solution is then
concentrated under vacuum, acetone (15 ml) is added to give a homogeneous
solution. Then n-heptane is added until a slurry occurs, the mixture is then
allowed to stir for 3 h at room temperature and filtered to give 2-chloro-N-(1-
hydroxy-cycloheptylmethyl)-5-[4-(2R-hydroxy-3 -methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2~yl]-benzamide.

Examples of compounds which may be made using the foregoing schemes

and description include those in Table I



Cl 0 9OHBCGOH'"'"OHNIN 2-Chloro-N(1-hydroxy o

cycl ohexyl net hyl ) -5-[4-(2-hydroxy- N

W@200e008380/ - pr opyl ) - 3, 5-di oxo-4,5- ~ N PCT/IB2005/002036
di hydro-3H[1, 2,4]triazin-2-yl]- benzamde C 0 10 O
"OH t NIl 2-Chloro-N(1-hydroxy O O-N' N

cycl ooctyl net hyl ) - 5-[ 4- (2-B§dr oxy-

3- met hoxy- propyl ) -3, 5-di gf‘a%ld' 5- H HO

di hydro-3H-[1, 2,4]tri azi fﬂ] N benzamde CI 0 11 O

cOyncé{ oaenlguc?ﬁh{%:];l ;\I- (51[ Zy?rz?xy- %IEI\U\I

hyldr © (y 3 rreth y propyl) -3, 5-1di oxo- 4, 5-di hydr o- 3H
OH NH [ 2|n2y|] bengamde C 0 12 O HO N
11y 2- :hl or}-b r\h droxy- 0 N 2-Chloro-N-(1-hydroxy-

cyicl opent yl m@t ) - 5-[ 4- ( 2- cycloheptylmethyl)-5-[4-(2-

hyidr oky- 2- met hﬁ)p\rrw‘ 1%3615861/3,& tha}y B350 EH
NH [1]2,4]tria ) zan 003500
pdT/ | B2005/ 002036 2.t b fiRie

A

2 O

CH 0/\/\'“ 2-Chloro-N-(1-hydroxy-

cycloheptylmethyl)-5-[4-(2-

hydroxy-3-methoxy-propyl)-3,5-
dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2-yl]-benzamide

3 0
HO NH 2-Chloro-5-[4-(2,3-dihydroxy-2-
O)\N/N methyl-propyl)-3 5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl]-N-
O (1-hydroxy-cycloheptylmethyl)-
NH "H benzamide
a o

2-Chloro-N-(1-hydroxy-
PN cycloheptylmethyl)-5-[4-(2-
hydroxy-2-methyl-propyl)-3,5-

H dioxo-4,5-dihydro-3H-
N {1,2 4]triazin-2-yl]-benzamide

2-Chloro-N-(1-hydroxy-
OJ\N/N cyclohexylmethyl)-5-[4-(2-hydroxy-
2-methyl-propyl)-3,5-dioxo-4,5-

H dihydro-3H-[1,2,4]triazin-2-yl]-
N benzamide

OH

2-Chloro-N-(1-hydroxy-
o)\N/N cyclooctylmethy!)-5-[4-(2-hydroxy-

2-methyl-propyl)-3,5-dioxo-4,5-
H dihydro-3H-[1,2 4]triazin-2-yl]-
N benzamide
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cy¢l oQut 91 nt hiyl ) - 5-[ 4- (2-hydr gxy-
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propyl}) -3, 5- & < dr o-{ Dehza@de NH
[1 2,4]triazin2|] Penzanmide| Cl 0O
3 0
\O/nk/\'“/l%l 2-Chloro-N-(1-hydroxy-
OHo- N’N cycloheptylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propyl)-3,5-
p HQ dioxo-4,5-dihydro-3H-
N [1,2,4]triazin-2-yl]-benzamide
cl O
9 0 .
H,C~
s O/H\l/\jl\)lm 2-Chloro-N-(1-hydroxy-
OHO N’N cyclohexylmethyl)-5-[4-(2-hydroxy-
3-methoxy-propyl)-3,5-dioxo-4,5-
1 HO, dihydro-3H-[1,2,4]triazin-2-yl]-
N\)Q benzamide
Ccl O
10 o
Om/ﬁq 2-Chloro-N-(1-hydroxy-
0~ "N cyclooctylmethyl)-5-[4-(2-hydroxy-
3-methoxy-propyl)-3,5-dioxo-4,5-
y HG dihydro-3H-[1,2 4]triazin-2-yl]-
N\)O benzamide
cl O
11 o .
~
o NJH
/\oq;l\ I 2-Chloro-N-(1-hydroxy-
o) - cyclopentylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propyl)-3,5-
OH dioxo-4,5-dihydro-3H-
NH [1,2,4]triazin-2-yl}-benzamide
Cct O '
12 o
NJW
HO )\ N 2-Chloro-N-(1-hydroxy-
0~ N~ cyclopentylmethyl)-5-[4-(2-
hydroxy-2-methyl-propyl)-3,5-
OH dioxo-4,5-dihydro-3H-
NH [1,2,4]triazin-2-yl]-benzamide
Cl o)
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methy| SPREPEURE 3, 5-  di ox0- 4, 5- fiNaydr o- 3H NH PCH
[ L2t j ] o019 +10O
2-1cH oro- N (1- hy N N
cylc! oheppyTreth 5-[4-(2-
hydr oxy- 2- p@nﬁﬁe/ hyl ) - 3, 5- di pREhlekoHX1-hydroxy-
4,B6- di hydr o- 3BF[ N2, 4] t riraXi n- 7635¢10Pent>ﬁlmq¢é’1)t§e[ﬁ‘£%m de ¢
O/ {20 OH N 2. hlorg 1-hd ySdhd 3Hr 7pyD-3.5-
cylcl ohept yl met h 5-[ -c(HZ- - 10x0-4,>-dInydro-Jti-
hyfr oxy- 2- phenyi NH'3, 5. di oKl Hripgn-2-yll-benzamide
4, - dif hydr o- 3H [ d)1triazin-2-yl]- N~ benzam de C
\W{/ 121 /-00 N, N
2-CHM ¢ro- 5-[ 4- ( 3-$¢t hoxy- 2- hydr pxy-
prppyl )\8/5\rd*~0?\5 4, 5- di hydr o- 3H
2-Chloro-N-(1-hydroxy-
cyclobutylmethyl)-5-[4-(2-hydroxy-
: P 3-methoxy-propyl)-3,5-dioxo-4,5-
) dihydro-3H-{1,2,4]triazin-2-yl1]-
OH .
NH benzamide
¢l O
15 0O
#/\N/Um 2-Chloro-N-(1-hyd
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The activity of the compounds of the invention for the various disorders described
above can be determined according to one or more of the following assays. All of
the compounds of the invention that were tested had an ICs of less than 10 uM in
the in vitro assay described below.

Preférably, the compounds of the invention have an ICsp in the in vitro assays
described below of less than 100 nM, more preferably less than 50 nM, and most
preferably less than 10 nM. Still further, the compounds of the invention
preferably have an ICsp in the range of 0.01 nM -100 nM, more preferably
between 0.05 nM - 50 nM, and most preferably between 0.10 nM -10 nM.

PHARMACOLOGICAL ANALYSIS
Certain compounds such as benzoylbenzoyl adenosine triphosphate (bbATP) are

known to be agonists of the P2X; receptor, effecting the formation of pores in the
plasma membrane (Drug Development Research (1996), 37(3), p. 126).
Consequently, when the receptor is activated using bbATP in the presence of
ethidium bromide (a fluorescent DNA probe), an increase in the fluorescence of
intracellular DNA-bound ethidium bromide is observed. Alternatively, the
propidium dye YOPRO-1 can be substituted for ethidium bromide so as to detect
uptake of the dye. The increase in fluorescence can be used as a measure of P2X7
receptor activation and therefore to quantify the effect of a compound on the P2X;
receptor.

In this manner, the compounds of the invention can be tested for antagonist
activity at the P2X; receptor. 96-Well flat bottomed microtitre plates are filled
with 250 pl of test solution comprising 200 pl of a suspension of THP-1 cells (2.5

x 10°® cells/ml, more preferably prestimulated as described in the literature with a
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0.1 ml. Monocytes are allowed to adhere for 2 hours, after which the supernatants
are discarded and the attached cells are rinsed twice and then incubated in

Maintenance Medium overnight at 37°C in a 5% CO2 environment.

The cultured monocytes can be activated with 10 ng/ml LPS (E. coli serotype
055:B5; Sigma Chemicals, St. Louis, MO). Following a 2-hour incubation, the
activation medium is removed, the cells are rinsed twice with 0.1 ml of Chase
Medium (RPMI 1640, 1% FBS, 20 mM Hepes, 5 mM NaHCOs3, pH 6.9), and then
0.1 ml of Chase Medium containing a test agent is added and the plate is

incubated for 30 minutes; each test agent concentration can be evaluated in
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gluceptate, gluconate, glucuronate, hibenzate, hydrochloride/chloride,
hydrobromide/bromide, hydroiodide/iodide, isobutyrate, monohydrogen
phosphate, isethionate, D-lactate, L-lactate, malate, maleate, malonate, mandelate,
mesylate (methanesulfonate), metaphosphate, methylbenzoate, methylsulfate, 2-

napsylate (2-naphthalene sulfonate), nicotinate, nitrate, orotate, oxalate, palmoate,
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forms as well as solvated forns, including hydrated
fornms. In general, the solvated forns, including

are intended to be enconpassed within the scope of the
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tatiat, tedgliate @oluarecsubfasae), sad kmafoatecsalidi ang thié ke ok)

S P TR S P T
a@ﬁﬁ%ﬁ@&@éﬁrgﬁﬁ{e kbbiSate @’aﬁ@ﬁfréﬂa@@ and §@J1@et i on, and Use,

[ ey- VCH, “"Wei nhei m rmany (2002); and Berge et al.
Ph arPeceid act;bmorwﬂts of thepasisicopiparndscae prepated &y contaeting

té%{g‘f?% S%s‘;?]fg éﬁ')l arl.{fﬁc‘élela | Cal | ég%%fd%? %]e%belc?dt% rg%luce the salt

ih MYEESniveRti driAF T AiferN Qe FR% lb@s&@rﬁﬁn@elﬁd I‘égﬂlefrfitedlrby contacting
I norgani c acids such as. 20 hydrochloric, nift

thersxpfeomi with 8 basemndesolﬁywrtaﬁ fisprbase iRy ‘FQS‘HF‘&“C’HZ‘ manner.
’ﬂ{] ot?é) hl?arégici)r(r:n%ggﬁf%\fﬁo ltﬁﬁr re@ﬁec\fﬁé hal@ﬁ)rfn@ Somvha 1g &R

ati ¢ nono-
[ﬂ'ly@i%ﬁbﬁbyémes awrhas solpb#iny in po]hxsstoﬂ\teutseUutaitlkeIwmedha&altSSl,re
dr ox al kanoi c_acj ds, al kanedi oi c_.acids, aromatic
mw&em 50 ﬁhﬁﬁdﬁﬁpéc%‘f?cff%%f‘?r&“éﬁﬂste%ﬂﬁ © PrEspRfdnvegfion.
Such @;Jrin clase AEBLEGH Silts a%PREHEL Rith metals or
benzoﬁa %%éedgl;éﬁu %%gg?bgr%zenesul fongt e), H et
dhimas, Boctadedlkai hrehalkainelviagh iniesaldydoaxpdep] et OIZaMGHNCa

EEaTnon Seblonal ol Rt SLORERERE! Sulchint Wlesium,
€6 %ﬂfn‘? %Hﬁffﬂ? %ﬂ? MeBliked I HXabiphRIT20Re affih alctude arginine,
ane. sul fonat e

fumarate, gluceptate, gluconate,
chalimey cdabprochinb,dN ﬁt@berhy@ﬂw&ﬂedram@, eltﬂtlwlmdme

HefoRg amese e pHER G S R il 8 (g EE Alolfe?Bine,
ﬁlegﬁl%ﬁ‘é N-riB AL 8 carb SsthRineBioR ARk Qbenﬁﬁﬁﬁx%} ahe,

yl at é (met hanesul f onate), net aphosphat e,
tremhghabmutzoat e, nethylsulfate, 2- napsylate

(2- napht ale sul f n
or ot a&g, g%%?aa} glt‘ém Sﬁgff 5?&%“2“’“’ CQ%BQ‘%)‘E%/G%O%’(E%%E@B? contacting the
REd 44iB2099 42208 Ericiet Snidhanyt e eedied baghtogpbdice the salt in
pht hal at e, Pr opi onate, pyrophosphate, pyrosulfate
thecoonaeniional memweatlbe fre acid dpran mayhe regeacraled iy, Gontagting

ul f u f Ant.8 t. r I
?} ﬁgﬁfén gvu o ona %&,d 1961%&1%‘ %)egtagﬂsl g t% ts)ﬁvenhgﬁé/l rﬁ&fnlef{e
CIfne free apidUBass diffet frompheis eempecttweesali |f<mns sAhewhat in certain
contenpl ated are the _salts of amn am% such
ahyvierd peoPegies sBehesolupalitydn apR é?léent%n?&t PHRETI5g e S%‘Fi%afe

vention.

BB SR e MR SEPLE OB SR
sufficient anount of the desired acid to produce the
48t PHARMACEUTICAL COMPOSITIONS AND METHODS OF

ADMINISTRATION

This invention also provides for pharmaceutical compositions comprising

a therapeutically effective amount of a compound of Formula I, or a

pharmaceutically acceptable salt thereof together with a pharmaceutically

are equival ent to unsol vat ed PCI/IBR0EH2036
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in the conventional manner. The free base form may be
regenerated by contacting the salt formw th a base

w@anweissh@t i ng the free base in the conventi onedT/1B2005/002036

manner. 10 The free base forns differ fromtheir
respective salt forns somewhat in certain physical

properties such as sol ubil-#9y in polar solvents, but
otherwi se the salts are equivalent to th

ejr _
agcgBipbletaaviers dilienh £% exqipienplieisiTe s hsPhrase a!mefg@ﬁ?uﬂcal
' 0t i.cal . Y
SR RPN e il gyt
veteadriy uad d'hel phedse rfeheespe tificatiyteffectiyelarmint? syeans arpdmount of

P CUEE Il N Y e
hale GrGli6w! dnk Al B0 bissake bR oBr i P Berl AfhinBRred

arginine, ¢ 6 i ne, chloroprocaine, )
aldndlor ifi depumction Mithemethcapharmacelitisahggeahoniecatment in a

st Bengianne, ot S LEREd: AT A% S R0C

rARAINY bk ARt AIR, efRLAVE Afourlcas Bk detefhiRd @k férlisdntalBrid

20 tromet ham ne. "The base addition salts of acidic
adahopatorder clinicapsesiiag, ot may bedhe amernigequieed by the saidelines of

f or.m w ¢ .h fic] f '
RS P B b B APBYR R, S G Rl o
tRCpaib QAN fRYe DRl pgeoBeiag 6datby. contacting the salt

formw th an acid and isolating the free acid jn a
convdhshoslshbe srpaprazted that defermipalionef propes degags; fpyray, dosage
t i i al t i ; ﬁ”ﬁ
LR ol 9 Bt gt s A B Ol Bl
phetveshtcal bnd metivel atssend Belesaibed baloav. equi val ent to

their respectjve free acid for ses, of . t he present
i nverft FORPOYNE Ofﬁmmme&‘an %‘T’F% pa) IIE\J/ETI—IODS
p%g?d%wi&h %5@34190\!1 B0nd borsn 6V EHp, AR ik E0a BEPYAEGS af OF

maceuti c conpositions corprising a )
fokelen pearanude, d tyblef, aeapinle adoasnge, tfochecampigaes wiution, a

b gl 3o B LSS b SRl Aouna o
tﬁ??@é&ﬂ 3RRRBETill BAAR 2/ d20rAREN syAdtaas et dibdse dalidia er

uent, or excipient therefor. The phrase,
dspiviatechwisha IEal mediatadolisariesrs meapwied qpentdatiepeisi t i on
suh{a%blle for adm nistration in nedical or veterinary
PRAMYEE- phrase "therapeutical ly effective anount”

mean SFcﬁfprégb‘@MFtph@ﬂnaoaummp@hitims feorp e comgmuhdcal thy
acceptabl e salt thereof, sufficient to i Ehi,bi t,

! : ¢ 3)

pregent inyentien, phraRacewiseBY arsRtabie carers gre Be sithes aplidyor
PR L [ Qbletd pARNEAHREIES @Achets,

lfi/é"ﬁ% Sz)glgﬁﬁg{r} pp arérerlgggeﬁ}cﬁ%g |P8l$’8§1§t ore t Peaf ﬁt I'n %

Pppbdituiearand digpersible granules o4 solidbpartiet ¢anrbe digror excaepl e

in a human or other ma |, t herapeuyti.call

P BEGS EGh BN RO B b DR e BREH BRI 1 y i n

preservatives, tablet disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with
the finely divided active component. In tablets, the active component is mixed
with the carrier having the necessary binding properties in suitable proportions
and compacted in the shape and size desired.

The powders and tablets contain from 1% to 95% (w/w) of the active

compound. In certain embodiments, the active compound ranges from 5% to 70%
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a laboratory or clinical setting, or may be the anount
requi red by the guidelines of 10 the United States

wOo-0md/083300 Dr ug Admi ni stration, or equival ent fRPCEIEM05/002036

agency, for the particular disease and subject being
treated. It should be appreciated that determ nation
of proper dosage fornms, dosgge anpunts, and routes of
adm nistration is W|th|n the | evel of ordl nar Skl||

(WAwY: hebitableGaprre ate I@%gneatﬁal GRERANAL. mgepesium sipatate, talc,
sggactcfah&%j @ﬂu?‘ﬁex?ﬂf &{ﬂp tQkadaith, eBSA ™ iulose, sodium

VERtI O fean "be as a- pharnmaceuti cal

carhopesicthylzellilosd, hdqunmmg wax ssacap butégr, md tke tike.alhe term
suspensi on,

“arorbsin o intnaBlRoRca ud BB Seooh Fercte SRl
é(}{ser ag% nfhrcrll b8 caﬁeggﬂom(ﬁ;lﬂg £8M)s8lean wiBkifthe active

a compound the present invention wll
COHI]IS’BGI’H; vdﬁnmmgbout othey nprierss iscurrguadesidysiecarmier, wihichdg thus

RRAEIAT R MU Sitey et Fuaoge e pepedfsd Ao

pRAIrR e shles AhillS, Qﬁa{b‘ié tah@ nfzeﬁgsa ah be uscradnd dodize fhiéns
present ‘i nvention, pharmaceutically acceptable

suitable dororaladniniseptioner solid or | quid. Solid form
prep ogtsﬂrgpg%g'ﬁ gfl!gpoqggggs\/\g W n%etlt?rpée\ﬁaf dJ z?rmxture c1f fatty

caps SUpposi | Spers
Ridglyt@des Ar 66doadbuaar, i3 first @ahedandihe acnlvemmnmonent is
substances which may al so act as fllue flavorin

dignented hogjogargossly tb?fég’e AYRY piFERg. eluﬁ%rp?ﬁe@a?%t i ng
RAEENESs th3h pgﬂl;reﬁ nﬁﬁ@Qﬁg{ﬁﬂﬁé 129@frﬁgdsa 5}10\11&1 RANEELA tHehdy

carrier 1s I VI which'is in’a
tmsnhdmfya W|th t he flnely di vi ded active conponent. In

t abl e e active, co nent . is mxed .30 w é the
carri F‘ﬁé’r‘?ﬂf‘éatl?é‘é E@E%Eysowaﬁ nYSHPEEEE AR e SMuIons,
R emg@e @5@99{%@9& Wg?l’ége 6RRBRGN R thrk Fdrarenbhamanaaton,

Sl ze sired ers and tablets contain from 1%

hqm@ Bogparatings cﬂ‘n bdf@rlaulateden selutipo imatjuepys padyethylane glycol
od| ments, the active conmpound ranges from5%to 70%
Y¥06/ 003500 PCT/ | B2005/ 002036 -50 (w w). Suitable

car ri ggfedtk QoREBNESitaBledar HraNadean TRPrGAIedDysdiedlvdhgthe
talc, ‘“sugar, |actose, pectin, dextrin, starch

apsivaichmponoTd gmwaie Bd pdding puitable goberants ciiayogsystabilizers, and
FRRRE RN of St OR fyecls SO dMtalE for GACRR can be

preparation
iat€ by aftpéeinighic ﬂdﬁytdlilﬂdécbz{dniub abinponait it weteaw/ithwiscous

BRSTRLISHE & TSLISY i SO CRBT 1S Do BT ¢
SR ALIGE, BILAAEE S oS RETIRg Bts cor i er
cachendsceincluied ergekid foren prepiraties. whisk hetigtendgsbinder s,
Cg}pvségtlagosgglgg l:lfegtl’)qq.gl%g,qgthqmdaf&dm lp?engpa Fons fot 'ora eadyn?r%gxa%%n.
Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like.

The pharmaceutical preparation is preferably in unit dosage form. In such

form the preparation is subdivided into unit doses containing appropriate

quantities of the active component. The unit dosage form can be a packaged
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wo 2006p035a¢i d gl yceri des or cocoa butter,

suitable for oral adm nistration. 10 For preparing
suppositories, a low nelting wax, such as a m xture of
i s fiPGI/IB2005/002036
nmelted and the active conponent is dispersed
honbgeneously therein, as by stirring. The nolten
honogeneous m xture is theg _poured into conveni ent
sized nolds, allowed to cool, and thereby to
Brepardiign, thel packipgp ¢ ahtdiomgdimcegpaqadntivins of prepardgon, such as

SOl ut i suspensi ons nd. e si ons f exanpl e,
Bt B APRI wi B et o PR lsp e Whtt Gosage
RamVah ®kalcap MG eatlO eachbi, BtlodeifeaRBIFAS 0B KAfhe BBpropriate
formulated 1 n solution in aqueous poi yet hyl ene ¢ ycgl
Bynbariob any ahihesnia psekageddersn.sui t abl e for oral use can
be pr . ' l.ving the ive c onent in.
et b TREGESRY o UoBTL piinBehens i g iy S50 YRR PR R be Laied
ot &ipistddzfes 0. bmg to 1006 kN prGeraigl§ Nt G mato 466 ML dr from 1% to

Al ueozs suspensi ons sujtable for oral use can be nmade
%@%a pist Wt dose, accarding igithe particular ARRYCRGRR@IEthe Ppigncy
fot ' u b u r r
SO el ulohEt T U Ay b AR BBl e

oanjetibjenthefapewtel dgehiese, and ot her wel | - known

suspendi ng agents. 25 so included are solid form
“pr eBa %ﬁm’%ﬁ@%\xﬁlﬁ%ﬁccsp@ﬁ\ieﬁe@??a%aretd&tea@lneédﬁ@émbwe

ﬁﬁﬁéﬁlhﬁ’c&ﬁf&ftﬁn%ﬁlﬁ ddnihis@ridd af QEmap Bﬁsﬁ?elr %ﬁiﬁgé h&hod

oral admnistratio Such Irquid for
wsedio hdim_a‘gistWQp eomporigon. Avdowimgl g, thers arcThwide variety of

r.eparati gns m ontain n addi.tion_to the active
LB ROl shreateiltal FUPOL O of thpresent iy PRy
@ed,icfd. CRAhin2d0f: TRE SEidhceINIFANEIf FhaFRESHS 80th%d., Gennaro
t hi ckeners, 30 solub|I|2|n? agents, and the like. The

ofredhrBase ddpnineatt Yikisasangl $ilkiss,2080kr abl y i n uni t
d at | .iS. .
Gos208 i Pl A, BAERLAL eneu o

shiiablei coipdnats,tdas baeiddeento asieslEidimulitiens ik}, tig<as be
formcan be a packaged WO 2006/ 003500 .
PrepriEsgobes hecrslgaeisteragh vig infilatiani derosel{erpulatiensean be
BECKEIE sl LT LGR, Ve LETRABI o o
propareastrogdns and thedikeni t dosage form can be a capsul e,

tabl e cachet, or, | pzenge itself, or.it can be the
appr o%?‘i‘%ﬁ%t_lonﬁﬁﬂwe i PARteEt] A0FERIETRpnn Sjo g eler FRATRIC,
By Mt@veneRR L ihfrmBfcuf ! inkSd&RAP %H% Qﬁbdu&g@?MOhteg,QEﬁbld? o

preparation may be varied or adjuste romo0.1
ageounand nnefqueals, jsotionic sterile dnjeG®msplutions f wiioh £86 ¢omtain

S B B8R R et RSBl
Wit tEObIDEE bi the inteRded rbéipRRE hh@ quedhis A RsHagldbulkRale
suspensions that can include suspending agents, solubilizers, thickening agents,
stabilizers, and preservatives. In the practice of this invention, compositions can
be administered, for example, by intravenous infusion, orally, topically,
intraperitoneally, intravesically or intrathecally. The formulations of compounds -
can be presented in unit-dose or multi-dose sealed containers, such as ampules and
vials. Injection solutions and suspensions can be prepared from sterile powders,

granules, and tablets of the kind previously described.
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conpati bl e therapeutic agents. 10 Pharnmaceutically

acceptable carriers are determned in part by the
w@arobioedshar conposition being adm ni stered, asPOEIB206%002036

by the particular nethod wused to adm nister the

conmposition. Accordingly, there are a wide variety of

sui table fornul ati ons of ph@rmaceutical conpositions

of the present invention (see, e.g., Rem ngton: The

Sci enbhe deseladrninistéred tod su:bjemmmbe cogeRt oé the PresenhEventicn

38“@ bﬁ r?HEHICfentth ﬁge}céé tﬁ{lef\/(\:r%@ h%ra eu%@ g]léégol?%he 31%99& Ové

teRT DTt Msuljddi” IfétE o a Shénitap bemmm@ Meuntraalia aBxdieples of
made into aerqgsol fornulations (i.e., they can be

mﬁ@m@l& ipgado, withopelimeation. huEens Diinatisy HEMRARESSS, rodents,
E% ‘oBirthPsE]& RRsORE a%g , dat:2GRAp | Mo ESSUr i Zed
acce 2kl e prope Tant s S, 'su i A
d| c hI Theadtisé wild be detehained by2ke mlomgmf thé pzrrtlgtdar cangbunke
ke. Fornul ations su gtable for

eamlfpmdsqnpaleq Sinationar the Schigre udbrahe ShEY wriehL ousetiee
4:8 SV é@d;éc@ fo bd &Ez&é&' eTBLize B the HORCHEARAPLHS déeiihiBed by

queous and non-aqueous, |sotonic steri
the pxistenom nstwote) knd astentfi anly adwerse side-affects tat acmomtany the

buffers cteri.o tats g sol utes th d r the.

KRGOt 3 BRGNP i £ REET bRt e PR pEd

the foE’étﬁ‘v@tamoﬁﬁfjoﬁﬁH e PoaitHitoRNRIIRRIEedSih @lid tréatment or

suspensi ons that can include suspending agents,

problutitis ebthe disordes beinigritpategethephysigian sin evabiaie fagkats such
serv t|ve e GLLG n

%S Slg? at %sghanleverls ggl[’r%%m S g’}ng% CtOP‘l %mlécpx %(;{1)§[H“!1& %Ild/Ol‘ the

proLreadiem GiUtTae tlﬁ;faa@l e, IREehdryl, tHe@obeeduivalent of a compound is
|ntraper|toneall -intravesically or intrathecally.

from abewinhpaks én %mgﬂegwﬁ%arﬁmcalsgbje%tn Mpayglifesat ed i n

e or dose t. e such as
i aRG G e ORRRB IR S SRIAIRES
SUSPERSH fREnie@atidIg c&h@@@fc@%fftﬁd)pfe&hemvblﬁuﬁm&ﬂ&fes ,
granul es, and tablets of the kind pr.evi ousl

m@ratqs@chat axgexdstamaesEotapiors thaben-dpeuds bey are 512; lppited
008 AUTMLRRBAE ol 1 PR Bobun BobpSEALE BB kG

hdmeffeas af the bempp&rm atwmeapmennranomhﬂs spplieelctb thymiass and

time, erm " subj refers t f. the

YO DA PSR B P SRR GRe VistR AT

hiviel@ok@n, humans, primates, chinpanzees, rodents, 5

mce, rats, rabbits, horses, livestock, dogs, cats,

shee pExanples: ofvstypidab tadhtes epanéritérab endipatelr farmatation indlede the

ggﬁlcacy of the particular conmpound enployed and the
di'f%'on of the subject, as well as the body wei ght

or surface area of the subject to be treated. The

size of the dose also will be determ ned by the

exi stence, nature, and extent of any adverse

side-effects that acconpany the
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10 adm ni stration of a particular conpound in a
particul ar subject. In determning the effective

w@ewane3sed t he conmpound to be adm ni stered i n PEEIB2005/002036

treatnment or prophylaxis of the disorder being
treated, the physician can evaluate factors such as
the circulating plasma | eveds of the conpound,
compound toxicities, and/or the ro reSS|on of the

di sease, etc. TABIFEREPRMULALIEONS Mallent of a
conpound is 15 fromabout 1 tg/kg to 100 ng/kg for a

typi cal- um—ecr—mny—m}—ﬁdm-m—on
met hods are known to El“ 0S€e€ 0 sil in the art. For

adm ni st r aligggdiegonpounds of the presemmouttventi on can

be adm nistered at a rafe_d.e,t_e_uune.d_b&_i_aa_grs t hat
can i ncl ud@ Chlero-Mr(&-hydroxyi nited to, Phee

phar macoki (Q:gc% %{&fefhy?) ) 4%% conmpound,

contr ai ndi ugs 20 side-effects of the
conmpound ahydzrakyeuﬁethompfd Bt3,6ns, as applied to the
mass and qverall health of the subject.

Adni ni st r afio¥A-%xAyErs3 onpl i shed via single or

di vi ded do pi cal tablet,

par ent er al fﬁgnﬁgﬂﬁigrg% ?iyon i ncl ude t he

fol | owi ng: L\i@oé&OOG/ 003500 PCT/ | B2005/ 082616 - 53
TABLET FORMULATI Cﬁ\l EXAMRLE 1 Tabl et Fi nmul ati on

I ngr edi ent CRASHRED FOLBiYor o- N- ( 1- hydro@ 850 ny

cycl ohept y maisiutil (5 Msta)m- mg

hydr oxy- 3- net hoxy- pr opyl ) 5- di oxo-4, 5- i hydro-3H |
1,2, 4]tri aMagnQSIym]Sttmfﬁzéh%de Lact ose 8Z)m$g

Cor nst arch—ﬁFﬁﬁm—xﬁ—&e—n‘g—GOﬂﬁ‘t—afc%é—fr—nm—past e) 8
ng Magnesi um Stearate (1% 2 ng 150 &

2- Chl or o- N- ( 1- hydr oxy- cycl ohept yl net hyl ) -5-[ 4- (2R- hydr
oxy- 3- met hoxy-

Penoamtoa BRSO R iy atadb R RRY Fmtdoy

1325 @fdxbi403-dilydio-3Hd 1 2, Aadieth-D 31 ]UsEnz &hide lodin be néixed
gl?\;\)ggr 5 ')I'(he co{rﬂr}{stoar cﬂ ( %r astieal)] |snsuspenréled |ﬁ66

withdhe lagiose angheprpssarch fforimin) mdn blendsg to tpifgratty ta anestdsr.

4 ﬂjlg %grﬁsc’t'élech (?or%%{?) 1st38spengecfnn)%e1%Lpo?\Wa%r’ anf rﬂgatgg fith stirring

to form a paste. The paste is added to the mixed powder, and the mixture is
granulated. The wet granules are passed through a No. 8 hard screen and dried at
50°C. The mixture is lubricated with 1% magnesium stearate and compressed into
a tablet. The tablets are administered to a patient at the rate of 1 to 4 each day for

treatment of an IL-1 mediated disease.

PARENTERAL SOLUTION FORMULATION EXAMPLE 1
In a solution of 700 mL of propylene glycol and 200 mL of water for

injection can be added 20.0 g of 2-Chloro-N-(1-hydroxy-cycloheptylmethyl)-5-[4-
(2R-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl}-
benzamide. The mixture is stirred, and the pH is adjusted to 5.5 with hydrochloric
acid. The volume is adjusted to 1000 mL with water for injection. The solution is

sterilized, filled into 5.0 mL ampules, each containing 2.0 mL (40 mg of invention
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granul ated. The wet granul es are passed through a No.
8 hard screen and dried at 50C. The mi xture is

wo aiwsioeEded Wit h 1% magnesi um st earate and conpCEEREC/002036

into a tablet. The tablets are admnistered to a
patient at the rate of 1 to 4 each day for 10

treatment of an IL-1 nedi atsgd di sease. PARENTERAL
SOLUTI ON FORMULATI ON EXAMPLE 1 In a solutjion of 70

compprepy pichiealedymder niffagero@hasolytiondy admipistered iy @&CP%

- t
t&%éﬁ?gctaﬁ%gﬁgﬁmg} %%/E ér)l/ec iat cle %1tse se an yrr Sleeg [ftrea ment.
(2R- hydr oxy- 3- net hoxy- propyl) 3, 5- d| 0x0- 4, 5- di hydr o- 3H

bt L S Tl 1 Ve

hydr st roilligrams of a Chltﬁr@ L chyelroxy- %)@qu}@wan@téyliéoﬂ @#R-
th t f t t d,
e TS oM PP e SRt Bl 42 0l
¥z Ahide RYEBE nﬁxbmtm@ﬁm 6ﬂ§15>@91eﬁ€“g’1y082ﬂﬁ151 ﬁ@masryhe Hased
conpound), and seal ed under nitrogen. The_ _solution is

pediyrer adhesixel cwmnmg@clie?laﬁus qreSSah%la% agant-HhermBiXiHg 5 r om
a lL-1 nmediated ease d need .of. t t
b eets Bk 0 TS L T bk o
;ﬁalhgm 3t Qus’t\klﬁéd Mé%ﬁé’ffé’a‘tﬁ%ﬁd &I L Y fERtdied discasd 4. AfReuMatoid
roxy- 3- net hoxy- propyl ) - 3, 5- di oxo- 4, 5-di hydro-3H[ 1,

aﬁthdcﬂtﬂs)lazm 2-yl]- benzam de can be mxed with 1 nL of
propyl ene glycol and 2 ng of acrylic-based polyner

dhem@ﬁiﬁbﬂ%@m@(iﬂﬁ &aer rrea%Pe {)ﬁ: N t(3o

- cn?) BRélcaRpdunas of metﬂf&eﬂlﬂneéntimadndqmamacpMGabMmpcmtlons

sustai ned rel ease treatnent of a IL- di at ed, di sease
qaangyising heempewidpf theprgsant iventqn cap b q\&ﬂm@r@dﬁ a subject

s-[lFf){’:e'ﬁL% MG - 1'\459&1%5@1%LéEﬁﬁﬁﬁnI&%feﬁ%@%é@ dsn B¢ tbhed
prese I'nvéntion an armaceut 1 cal conpositions
px@myla&idagyaawwmmuddhmﬂudaﬁg uplmgszempoimdsafttlile)premh be
adm ni stered. to a, subj ect fferi r L-1 ..
iRYERtATe éekﬁ“@g&%‘ tog Pyt s LSl ik fogids subjectin
L R ecksd ﬁle% fruﬁﬁ&d Gfthbueh AR BAMmaRRdn GR6®BhHRIftom
usi ng conpou t he present i nvention, dependi ng

thie at:ltrnnmmtm‘reofcafcdnnmudd Qéti@@reS'Eyblm(Ymtlcyﬂ the host or
subj e

d
ot her f‘?‘rﬁ‘ﬁf?&’?ﬁ“%%ﬂ? lg?té%lsbtg’ﬁ gg ftnpg?lfdgrﬂsf e R VbR be

? AhRuSha %anﬁﬁstelfed@n G QBOVAIELP bf blABail SE€NtEral dosaps foems.
n therapeutic ap p i cati ons, the conpounds of the

fihegeem“adm@menoa re;éqxs bbthe;!@ﬂm(b‘?fé%f’@ CHPg2 SemPoTSk witha
t

EEXCTE T e e et

GOt R tﬂﬁglsamﬁ@{m@u@l@ i\ﬂtthﬂlua:ulﬁibbjnﬁcatcutaﬂfémsly,t he

compounds of the present invention can be ia r?\ [ sher ed
pybcutaneously, intraduodenally, parentally, or intraperitoneally. Also

compounds described herein can be administered by inhalation, for example,
intranasally. Additionally, the compounds of the present invention can be
administered transdermally, topically, via implantation, transdermally, topically,
and via implantation. In certain embodiments, the compounds of the present
invention are delivered orally. The compounds can also be delivered rectally,

bucally, intravaginally, ocularly, andially, or by insufflation.
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injection, that is, intravenously, intranuscularly,
i ntracut aneousl y, subcutaneously, intraduodenally,

w@aroenoxhd y, or intraperitoneally. Al so, the PRPSI/IB2005/002036

conmpounds descri bed herein can be adm ni stered by

i nhal ation, for exanple, intranasally. Additionally,
the conpounds of the presem§s-i nvention can be

adm ni stered transdermal |y, topically,

i npl akkeeomppunds yikizrdindhg Bharmagaugigal] ryet\*/IO%ﬁthwaventlon can
t f

bR A the i AIdoBlal S RO B Be/co1f ST HTE

d=2ilyp du eegaic @mbaliseenis tltdaedaﬂveiom range isaﬂrbm ab3@t i eaykgyto

|ntr vaglnal ocul and
? Ws%ﬁﬁ @@?ﬁ? %’/ %@@%BPOH By
fE Gir&AERS Hf‘@h% shbjedt @h%qevem;, B tHRNIL IR Bel g eallal &Qﬂth@f

the 1 nvention can be admnistered at the initial
chospgad deingteouplokdo @elenrgnatg)ntc:f th@pm!peﬂd)ﬁagegfdrg particular

sl ey L Te STt 10 o o REn ks mgaed

WWaMaller ARYgREwHR R estemen mertq)tmgm db&¥€of2he compound.
requirements of the subject, the severity of the

Ehareafiarothe Hesagg it incece byswenll inerenopoih theitimpm effect
BB B R B PPy AR AR AR il oy e
divaketiahd Qﬂﬁ?ﬁnlstﬁ%ﬂeﬂi pbitivns tiigdd therdlay, i deshietl] dhedermiv t h
smal | er dosages, which are | ess than the opti num dose
dfeafient? dhe acyice FlrgnicePr PropkYlagicBinishmeRi8 as ed
Qllev??{{ﬁ)lnl of 'apfeﬁﬁ%gg trﬂ br %ﬂ%?ac?e‘}fs'tlg'alg@o@{a{eﬂ% 1O éﬁﬂgfﬁfby
circunstances is r or conveni ence
thaidisordtrdene tragedd GFor dxampie,dremndemdnn mmdmckrdmlnmshment of
rtions duri he day,.if desired, The term
Eeeial SRRSO ch ittt bibigan & the Bl ogfcaprogtession of a
8568y, |02 ebin rr?le@é bRt Bfordd 1T RhlpRin@f of%e beask
one synmptom or characteristic associated wth or
mastmn dapn betve-atingioistheed toei subject. eBheidrm Foo-adwénigtbred” means

{ | ude di hpent of . 15 I
b A BRE e oRP G o e el AP e B Be R Hofsumens
Q.2 a8 fsion Rre@iment) tHateRE SBhiniMre€ QIR beject B 6B atation irPhhe
a disorder. The conpounds of the present invention
sane phargeceiehiiomposiHion 06 sepasaip phamacquyficat eqmpgositions. Thus
gdl%%@t&ti%ﬁ?{nﬁoqh €S gm’?isttrétlb% a@gﬂg {5 tt{rgé Qs1 %et Vo or
arnaceutical agents or

plarhaceutitdl @nsRitioh@dinpeising tivbal nare pﬁﬂfﬂabelﬂtcar sgéntscbra
subj ect by conmbination in the 20 sane Phar maceut I cal

é‘%‘ﬁﬁ%ﬂ?aﬂ% of Yo gwa%léfeﬁﬁnhv%wmqné 49 thesams SPPieg 7 the
IS or Gifrefdl 1fHe§ t P@II éx% Lemé%ly & 'TF Q&rﬁfrﬁ&éﬂe&’ B £t dbgﬁf‘ge

sanme tinme o érna eut1 cal conposition
dm[rpasmpmxag atcwmpoundmf the praemdneditiooat 8 agerdnd thoen is

adnj ni stration o wo or nore different conmpositio
pdminigtersd dsecqng;t %rﬁp%ww @Rent g éﬂé RIS IRIef i forid DiR-nRidhat
E2he 8XPHR Been Bo2HRIRGErel ML 4 & i éﬂl ot &gséﬁt friv(ﬂ?ﬁon and

dosage 25 that conprises a conp t he present
thewseodndothempe@icaagant. a‘kiﬁbmdts/nly, $or example, a subject could be

administered with a single dosage comprising a compound of the present
invention and a second therapeutic agent at 8 a.m. has been co-administered with

a compound of the present invention and the second therapeutic agent.
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he pr
"t her ab@yf FRMBRHWE Og

adm ni stered a second therapeutic agent at 1-12 hours
|ater, e.g., 6 p.m, of that sanme day has been

W@ os0atiodsm stered with a conpound of the preseneCT/IB2005/002036

i nvention and the second therapeutic agent.

Al ternatively, for exanple, a subject could be
adm nistered wth a singl e-3sage conprising a
compound of t ghent 30, i nvention and a second

| SANYENTON (3R alse bf cegdmimsiaredEtied
é’&rﬁﬂbugﬂ% ﬁ‘gm Wa&uPfor 'iﬂ};etr&h\?}%ﬁg%f é:('gf/i'é(’)eg g% gg ByBfdid 8fgs such

secon rapeutlc agent.
RAAKBI @) 540080 36LEEFECE (Isatioiniiesylds), afirithgein,

invention can.al so be co-admpnistered with _coppounds
B BRI, oo TR GA AR S haAbE viE G Re
R¥thetexdtE, &%&ﬁ&n?&iﬁ,mauﬁ&n?ﬁﬁg-iéﬁlatinhﬁﬁ 8loPb&ide, and alkaloids,
GLEEVEC(r) (lmatinib Mesylate), adriamnycin,

theh @s Ninctistines faspesat iransfesasggokibiters, endostatin and Ragiostatin,

YEBR AR ] et Mes s BT Rl g it pommoongior
fk E?és_@ﬁtfiﬁventi%ﬁ Ghayeso/be et $i boBbinhB6M &S |a thiABHERVARR, a
I nhi bitors, endostatin and angiostatin, VEG-

PlAtRWR coprinatiny campleted BisdrqsideanslaghamanthiscydineeXat e.
tEESi GRERRY ﬁ;‘g%i%%, orafl %r%&ﬁ&%hfbﬂ%%f‘ A0 IR Y, e B Rt2%n also
u eé I natlt on W derlvétlve, a

In Co a taxane

- I @d-adrainistered eliithal dobiponadpl the, présentitivettiondfer theateagnend bf

ant hracycline, a 10 topoi sonerase inhibitor, or an

G@6FREt ase i nhibitor). Radiation treatnments can al so

be c o Y ) .

mvent oobins SFNE i taflof CAPAND B 05 Al ARERE L s

afmpduvads thae aeivsefut for tixd seatinentodf-astinombad yter diskase, thieart
.onpounds that, are useful fqr. the.treatnent of a

BRSO e SR gy oKinase s BlaSmioggh ctivatos,

a@kbhase, AaRdabllan@! ARPIALENREEs (4. SBURVIX @S BlopRIBER1
activator, urokinase, anticoagulants, antipl atelet

biswlépte); a sgtin (PEAUBTOR® Aty atajinedalcipng AACORP, a

.at | . At tati ' ,
SoBltyS: PrproRel iR e Ry, SBombERS SR gpoton.
NORVASeeRainfodipiae kegyldte), gnd A AUH @hijbitor (RVASSIpHI®
((,5331 odi pi ne besylate), and an ACE inhibitor (e.g.,

pgnil {Eydrochdoridedildgipepil, e¥¢dr ochl ori de), Li sinopril,
co- atm P SpERRR PR flenki B PUETLE 8O- R RN Dk
teedtinentosfihypadansionohitiasorigdurnids Bidh 4s0ASE ihhibitets) lipie tdwging
SR o Rl B o G B
$REkAELRINE NSRYARCR (anlB8ipFRIMAVAN. Phe biiEpamdRbPREN!

I nventi on may al so be used'in co tiron

- pickand iresntioe tray kisodkearsed in ddarinativini with fibmtes, beta-blockers,

Qgigk EE&H?C%QAZI} g&%gﬁq%te—g :rgc%rﬁ%o%%ggggﬁigtsaagg pPelteﬁgtezlgge gation
inhibitors.

For the treatment of inflammatory diseases, including rheumatoid arthritis,
the compounds of the invention may be co-administered with agents such as TNF-
o inhibitors such as anti-TNFa monoclonal antibodies (such as REMICADE®,
CDP-870 and HUMIRA™ (adalimumab) and TNF receptor-immunoglobulin

fusion molecules (such as ENBREL®), IL-1 inhibitors, receptor antagonists or
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For the treatnment of inflanmatory di seases, including

rheumatoid arthritis, the conpounds of the invention
woragpeessed- admi ni stered with agents such as TNFCT/BE20@5/002036

i nhi bitors such as anti-TNFa nonocl onal anti bodies

(such as REM CADE(r), CDP-870 and HUM RATM

(adal i mrumab) and TNF recepti®-i mmunogl obul in fusion

nol ecul es (such_as ENBRE;\L/%JE)Q) I L-1 inhibitors,.
solithipHol Rer{e &g BANERETST mhiitse saensteroidal anti-

. [ 1 B20 7 sol. e,.

Bty B NSAIDS R0k Sttt hurden HOBHIEY

i;élﬂ@”tgfén( R?%@E@n%ib@pmﬁan% fmlmnl?tﬁspﬂnefe?m achdy p')m?)mhacin,
ur bl proren, enopr ot en, et oprorten | r.Qren,

%ﬁé%ﬁ@@pnwm}ﬁn@s,Maylbvﬁa%ﬁmsl@%@dmﬁa% (such

SECRBER SL0L0087 viElesy g e ot iy

- afd@offaokily, nodtaltopxrotbdse iMEMTORA(prefaratadly A1 Dojelectimel

o PRl SR b85S, Wik Pk e SRl
\@ﬂmez @gbﬂ@hﬂ%@iﬁ@ﬁ%ﬁ&nm@ Sithd FRAratdi@oral or oral

ef | unom Rydr oxychl oroqui ne, d-penicillam ne,
galdanofin or parenteral or oral gold. 10 The
conpounds of the jnventian may ,be coradm ni st .M th
exi ot T SorapeidS ol (e SMeolite SR R Ser RPN b Sfistthd
Detape@id dbehtsi for thttchMiting 0REQB3 A thiidis D Suitselagdhts to be used in
conbi nation include standard non- st eroi dal

eqmbingtinl iapkide steydaag app-stereidplantiantlammafesnpeeniy (herripatter
RSP Rl S SRR o3P Bt SR
flimbprofenfenbprodem kewpsfahambibopiofem fidrambfes aottdas mefenamic
i ndonet haci n, sulindac, apazone, pyragzol ones guch as
phdripdonetiagheuindag Pwpa?’&r@emegéu‘ééamﬂ?wl epens:

- SRS Qhch SHRBiAS CRRkOGMHbRor ALIIRC QA xib, LABGRI,

et ori coxi anal gesics and intraarticul ar
tdfevoxjh &gl etoddoxils anglgetdicscosttietradrtisulantietapizs guardsc

aci.ds such as,hyal gan and synvisg. The, conpounds of
EaruCowarBi a0 mrdgrar Su o gl B hislep g S8V h 20

ant i virhakoR@EHaR of e indshti¥hAgeRto bédd adiBfigied withand
fanticlovir, and antisepsis conpounds such as Val ant.

Thtevicd agatheishes Viikeensr €Eneci¢lavies and samaielpvirandratisapeis
adm ni st.er v¥| th CNS agents such as

g‘?ﬁl]? SULER YA ch as sertraline),

ant i - Rae kbMpOMABDf el present Miveiti@tmae pireey be cé-adipfastered
Requi p, M rapex, MACB inhibitors such as 25 sel egi ne
wid GRS agents pich as eptidapimssats (sush sy sgstralinetaapieharkipsonian

i.nhi.bi.tar ' r .aker: 1.nhi Ri .

g RRRLT Mo BURL L AOES MR o
s¢1bgibe bad msadiling ¢omPahhibitorsi sacloxs Tesnsay nAHsiakibitors, dopamine
NEURONTI N(r), pregabalin, and anti-Alzheiner's drugs
senptakgdnbipaters: A aptagenisie, NisPHRRASBEYS Hopamyje agonists

and inhibitors of neuronal nitric oxide synthase), NEURONTIN®, pregabalin, and
anti-Alzheimer’s drugs such as ARICEPT®, tacrine, propentofylline or
metrifonate.

The compounds of the present invention may additionally be co-

administered with osteoporosis agents such as EVISTA® (raloxifene



metrifonate. 30 The conpounds of the present invention

may additionally be co- adm nistered with osteoporosis
wag@nve3ssuch as EVI STA(r) (ral oxi fene WO 2006/ POBBE2005/002036

PCT/ 1 B2005/ 002036 -58 hydrochl ori de), drol oxifene,

| asof oxi fene, or FOSAMAX(r) and i mrunosuppressant

agents such as FK-506 and tggpanycin. It is understood

that the exanpl es and enbodi nents descri bed herein are

Rysiroghloridey r drployHensy lasetaxifene of BN YIAG® 98¢ i ous

|1 j E§?$_ [ Sk eof will be
%g%ﬁ%@gﬁe%ﬁtp%eg%ﬁg&g [ gg%la%ti:r e J]rgtﬁ{ and are to be
i ncl udédunderdrood thhthihe spamples andlepbodiments @fsdaribed herein are

pplication and the scope of the 3& ended cl ai s, ,éﬁl
i blysEativoREPois e el apeiemod iAo Arepmecs in kgt
{hereRE ilkh s&gegreftéa to ¢&§&{5Rﬁflﬁh‘%ﬁ’ tRVarf £IEIE BFG: inBluidB& Within
entirety for all purposes. WO 2006/ 003500

METHIB20D PriR0aHthis- HPliCitwinvad tithsitope of theaippedled slaimhs.
A conpound of formula X: O R4 .RCI J\Nj Y OIN I
Olpubsgasions. YIERYS, a‘%A PEeY aRPEC%‘rO“ Clﬁ‘??aé%i?]é'lﬁﬁ herghy y
Ae6pREAR] By fefdrbndeNB RS entitbl§1T8E 8| Fikrpbses( D - C6) al kyl ,

optional ly substituted by (C3-C8)cycloal kyl, phenyl,
naphthyl, a 5 or 6- nenbered heterocycl oal kyl, or a 5-
or 6-nenbered heteroaryl, wherein each of said
(Cl-Co6)al kyl, (C3-C8)cycloal kyl, phenyl, naphthyl, a 5
or 6- nenbered heterocycl oal kyl, or 5- or 6-nmenbered
heteroaryl are optionally 10 substituted by one to
three noieties independently selected fromthe group
consi sting of hydroxy, halo, -CN, (Cl-C6)alkyl,
-(Cl1-Co) al kyl -OH, (O -
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20

Co) al kyl -NH(C=O -, NH2(C=0-, (d -C6)al koxy, and
(C3-C8)cycloal kyl; R2 is hydrogen, halo, -CN, or

w@ Sbe@sped Kyl , wherein said (Cl-C6)al kyl is ope¢Dm00y002036

substituted by one to three noieties, independently 15
sel ected fromthe group consisting of halo, hydroxy,
am no, -CN, (Cl-C6)alkyl, 44 -C6) al koxy, -CF3, CF30,
(Cl1-C6)al kyl -NH, [(Cl- CB)alkyl]2-N-,
(Cl- C6) al kyl -S-, (Cl- 06) dFkepIMBs=0) -, (C1- C6) al kyl -
(s2)-, (C1-0p)alkyl-O0(CO-, fornyl,
501 CG) al kyI (CO-, and (C3 C6) cycl oaI kyl; 20

& Paipedii ndependent ly selected fromt he group

'COHSI sting of hydrogen, hal o, hydroxy, .-CN,

HO (C1- C6) al kyl, (Cl-C6)al kyl optionally substituted
%ith éneonepountoféoruloXo, (C1- C6) al koxy optionally
substituted with one to three fluoro, -CO2H,

(Cl1-C6)al kyl -0 (C=0) -, RSR6N(02S) -,

(C1- C6) al kyl - (02S) - NH- V\D 200 /003§00

PCT/ 1 B2005/ 002036 (R
(Ci - C6) al kyl - ozs-[(o IaI -Njj-, RGR6N(C=O) -,
RSR6N(CH2) m , phenyl, @J//Ky ~N(C3-C8) cycl oal kyl, a
5- or 6-nenbered heter Yy, @ 5 or 6-nenbered

het er ocycl oal kyl , phenyl S

(C3-Cs) cycl oal kyl -0,
het er oaryl oxy and 5 or 6 ms 56
P& is a hydroxyl protecting group; Bind R6 are each
i ndependent ly selected fromt hRZgr amp con¥ sting of

hydr 5 ?E%ﬁ‘ﬂcall%‘r‘w%{’%ﬁ@%@ ﬁ%ﬁ}w&ﬁ{qnbﬁam (Frifzs)alkyl,
t aken SR anbMhBd by @CQCch&lﬁgl W%fe) PR {eBhi, &l sy

are at acheg to forma 5 or
het er m@w@d hey¢rocRigllgi dorrRl3- cartemiemiersdringtenedryl, wherein

opt | ot §f UGB (OB Hhenh RapgEITa Hor -
hydr OXﬁémbe@d h&@o@z@k}ﬁ% ,or 6(16bmb&ea hiitoadylMre optionally

(G - Co)al kyl (C3-C8)cycloal kyl-(CO -, a 5
or 6- ﬁébﬂ@l@tte@by ﬁ@ft erthrep enqjeliss indgreadyntly slestegt fropeihe)eroup

et or aapgnivEel byl 3 IGERBRY. SO Caplion- OB, i

06) al Kyl TINC0X CISHMCI(@@JO@WIko)@DW(Q-WH&M{yl
a 5 or_,6- nenbered heteroc cl oal kyl, a

o ren B daEsy bilpy O 4T So T BiE noaic (o Coalkyl is

optionally substituted by one to three moieties, independently

selected from the group consisting of halo, hydroxy, amino, -CN,
(C1-Ce)alkyl, (C;-Ce)alkoxy, -CF3, CF30-, (C;-Cg)alkyl-NH-, [(C;-
Ce)alkyl]-N-, (C1-Cg)alkyl-S-, (C;-Cg)alkyl-(S=0)-, (C1-Ce)alkyl-
(SO,)-, (C;1-Cg)alkyl-O-(C=0)-, formyl, (C;-Cg)alkyl-(C=0)-, and
(C5-Cg)cycloalkyl;

wherein R* is independently selected from the group consisting of
hydrogen, halo, hydroxy, -CN, HO-(C;-Ce)alkyl, (C;-Cg)alkyl
optionally substituted with one to three fluoro, (C;-Cg)alkoxy
optionally substituted with one to three fluoro, -CO,H,
(C1-Ce)alkyl-0-(C=0)-, R°’RN(0,S)-, (C;-Cg)alkyl-(0,S)-NH-,
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2. The conpound of claim 1l wherein said conpound of
formula X is 5-{4-[2-

W@ e@onedsod yl - di met hyl - si | anyl oxy) - 3- met hoxy- prpEIB206/®2036

-di oxo-4,5- dihydro-3H[1,2,4]triazin-2-yl }

-2-chl oro- N- (1- hydroxy- cycl oheptyl net hyl ) - benzam de.
25 3. The conpound of cl ai mﬁ(jL vvherei n sai d P& is

sel ect ed fromthe roup _consisting

- s|b R 4RI 5REG; Corlkib@pky(Ci-Eoalkuhii Bp%rI\HEﬁO) BB N(CH, )
substitut eg;;]rgé’gkﬁé yplﬁéglr C3t~8e§@‘8\]§&oﬁ& a KLy - fathukéy are

each i ndept Fom Y he group consi sting
of : a (C -kfigmhigy|a 5 an6-neerplezed/heterbeyclomkylopipmyh@-of

I wh d f h

s, B L oo B
- 036

T e i s s g

di et h?GFﬁctphW)élphybqtmg:gmm hyl t hexyl si l yl,

tor 1 - RoRReTR i ndrepentl seflest LELBY) Sbitding o
f;hr thnxyg?ﬁdrbgén (€]- CQ}'&W' #CJ-tl)alkyl-OH, and (C;-Cg)cycloalkyl,
tert- bﬁt yl eré ma{ maphehgnaélwlbyltakeB tggethqﬂwldb&hp@umem

Cubst t ut ofoBy S ek Bl ar hichoio Y g ERiobrea

(Cl - C4) al kjtteeydléadkys) cycl oal kyl are optionally
substityted by one to three noieties |ndependentI£
O

s eI ecRedamdr B materiadependentbosiactad; fiem die growp esnpisting|

(G- p) al kTR ppddRE Ry it opg to s halos,
(5 Sty oo vy,
of claim 4(‘\11‘\1'1%} e{é; ; C{'Eg ‘H%ﬂr%@ﬁ zi‘ﬁao Fé@eg‘r}'?areﬁlgpar e

i ndependenhgtxm% 1‘891'1{?11 Cﬁ-‘@j“ ﬁﬁlﬁyg(@l@) @ﬁéh%rl t@goslfas or

hydrogen and (C opti onal | stituted W th
(C1- 8) al kéx(yemb&red mucro@Syl&C—@)ﬂéChﬁd)aﬂfyl =01, nﬁ@l-a

d e.f qQJ
;:omoug No ﬁﬁ)a yl C&EI@ ébp-co)cyélo Kyl, p%xenyll naphé?lyl as 00-8_
membered heterocycloalkyl, and 5- or 6-membered heteroaryl; and

m 1S one or two.

2. The compound of claim 1 wherein said compound of formula X is 5-{4-[2-
(tert-butyl-dimethyl-silanyloxy)-3-methoxy-propyl]-3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2-yl }-2-chloro-N-(1-hydroxy-
cycloheptylmethyl)-benzamide.

3. The compound of claim 1 wherein said PG” is selected from the group
consisting of: a -SiRMRlSRm, Ci-Cealkyl, tetrahydropyranyl, and a
substituted methyl ether, where R”, RP , and R!® are each independently

selected from the group consisting of: a (C;-Ce)alkyl, and a phenyl.

4. The compound of claim 3 wherein said PG* is selected from the group

consisting of: trimethylsilyl, triethylsilyl, tri-isopropylsilyl,
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or a pharmaceutically acceptable salt thereof, wherein
RlLis (Cl-C6)al kyl, optionally substituted by

w@ gBes3pey cl oal kyl , phenyl, naphthyl, a 5 or PCT/IB2005/002036

6- menber ed heterocycl oal kyl, or a 5- or 6- 20 nenbered
het eroaryl, wherein each of said (Cl-C6)al kyl, (C3

C8) cycl oal kyl, phenyl, napbghyl, a 5 or 6-nenbered

het erocycl oal kyI or 5- or 6-nenbered heteroaryl are
opti odmnqtlyyhsgpmyhsﬂﬂt digthyiseprepylsilylithethylipepeapiykst

L’?:’?‘?P@‘S%S@gl%ﬁgw %%)Utty]l 111&%/%)&158 qgérl]igtlggtfo%q lmthylsllyl tert-

hydr okityldisHeylsi HeGayl6ibyl arkplxylyidi Ltﬁlﬁer@l i,- OH,
(C1- OG)aIdli:?{I-Klﬁr%—Ng-e yﬁ@gﬂ nyy(lél Olg)al kodfg], and

NH2
( C3- coiphgRylEmgthyisilyl, md fegt- hw}(wmxy}%wny X or
(d - CG)aI kyl, wherein said (d-C6)alkyl is 5
optionally substituted b one fo three noieties,

Sndep@helepmpyundnsiclaimedwhersin R his adCotn)alle somiionally of

(cr° oy @Gyl vharelfy gyt e
(LSt g Bt )

a - a - fo
( C1- cBydg pw{dpméxﬁeclzded ) thqéroele@%wtagcq dyrrgHy;s halb, -CN,

ooet (O Ealic, | RISIARIRORY CLCRRISENHRIG I AE]@UB).,

HO- ( ClE6y)alkloyy,, anfl QTs-Cg)catloglkyl.opt i onal | y substi tut ed
with one to three fluoro, (Cl1-C6)al koxy optionally
substituted with one to three fluoro, -CO2H, 15

6C1- Cahakbyipedd(cEeRim, 3 RABeM R2S)chloro, methyl or ethyl.

(A -06)al kyl - (2S) - NH,

(C1- C6) al kyl -02S-[ (C1- C6) al kyl -N] -, R5R6N( C=0 -

5 R6 NIGERdmipopttiestydlaimaphédest R* (sG3dfapea wad Réq dod R ard-
or 6- rrerrbered heteroaryl, a 5 or 6-nenbere

het er idgaensignity se e%%ﬁymtbﬁ ETOURLORSIRHNS & | hydrogen and (Cs-

g(e:?-er oéf“”&g 1&& ygletﬁ%éa“qn%I @ég??]qei @gcygoal kyl -

R10 and Rl are i ndependent |y selected fromthe gr oup
\%o?ﬁ' %h}gg ﬁpreég% aﬁ%@nﬁﬁﬁnf&th@%é@’afumt I tuted

(C1-C6) al koxy- ((C1- o) al kyI)2 N- (Ci-CG)aI kyl -
(CO-, (C3-C8)cycl oaI kyl -(®0 -, a 5 or 6-nmenbered 25
het er ocycl oal kyl - &R phe | - G&=0) -

napht hyl - (C=0) -, ( S‘R)(br er ed

het er oar yl - ( C=0) - (CJofpa))K;yN (C=0)0-, (Cl-

RZ O I
or a pharmaceutically acceptable salt thereof,
wherein R! is (C1-Cg)alkyl, optionally substituted by (Cs-Cg)cycloalkyl,
phenyl, naphthyl, a 5 or 6-membered heterocycloalkyl, or a 5- or 6-
membered heteroaryl, wherein each of said (C;-Cg)alkyl, (Cs-
Cg)cycloalkyl, phenyl, naphthyl, a 5 or 6-membered
heterocycloalkyl, or 5- or 6-membered heteroaryl are optionally

substituted by one to three moieties independently selected from
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C6) al kyl -O(C=0) -, (C3-C8)cycloal kyl, phenyl, naphthyl,
a 5 or 6- nenbered heterocycl oal kyl, and 5- or

w@20ven0sned heteroaryl; R5 and R6 are each PCT/IB2005/002036

i ndependently selected fromthe group consisting of
30 hydrogen, (Ci1-0C6)alkyl, -(C2-C6)al kyl-0OH, and
(C3-C8)cycloal kyl, or R5 agd R6 nmay optionally be
taken together with the nitrogen atomto which the
ar e at t achidg graupfesngisang obolrydsoxme plor delN, (C1-Celalkyl, -(Ci-

het er ocycl ' 0 0

B R e R S
removi ng P&l (G;alp)eyclaampaund of fornula X 0 (10R11R)
NRA O 1 ON-N PR H YN, RIL R2Q X, or a )
phar nRcisdydrogenyhale, 6Pt 96 (E-Gapkkyk whegsin s3id ((rbelaikyl is
P& is a h i ; 3 d
o or mul s oRgHY RSEAAED bitn Dot mhilet R Pl iREREy ™
conpound ofeléotednfinbma the proupcodsifting of halo, hydroxy, amino, -CN,
o Lo eI T B B 8.
}-2-chloro Relr S- - -(S=0)- § -
cycl ohept yFLr?e?g( %/]P}@ b%)z(%%?ggl. Si(()(.:I %ﬂ)glkr%%t( Shod) b?clc%a)l?ur%yl

8 wherei n 60, (Crrpelaliy]-6-(CaPmfoamyl, (C:-Cs)Xalybi(G=0-, and

(1- hydr oxy;cygl.oh |.met hyl ) - 5-[ 4- (2R- hydr oxy- 3- nmet ho
Xy- pr opy!| )((g’,'@@) mﬁg&%‘llﬂf 5-di hydr o- 3H[

1, 2, AfhedeaZR Nisdnddpkn aBlebRd fribln thEoupeddnemtifg of | ai m

8 wherein RL is a (Cl-C4)al kyl, optionally substituted

15 by ( C3- mairegan, balowyc!rome)ébi Hcg@dc@@ﬂcympchwkﬁr
C3-C8) cyc . ianal | '

to thrbe” npRtill s fe@R L W uptORLG HGTeRAY

group consbgtidnatly stibduystedwyth dnalt@thredhoro GLL@HR),al kyl ,

(S o A ke Coti DR 0) R RN OIS T ol S8
(C1-Ce)alkyl-0,S-[(C;-Cg)alkyl-N1-, R’R®N(C=0)-, R°R°N(CH,)-
, phenyl, naphthyl, (C3;-Cg)cycloalkyl, a 5- or 6-membered
heteroaryl, a 5 or 6-membered heterocycloalkyl, phenyl-O-;
naphthyl-O-, (C3-Cg)cycloalkyl-O-, a 5- or 6-membered
heteroaryloxy and 5 or 6-membered heterocycloalkyl-O-;

R and R" are independently selected from the group consisting of:
(C1-Cs)alkyl optionally substituted with one to three halos,
hydroxy, -CN, (C;-C¢)alkoxy-, ((C1-Ce)alkyl),-N-, (C;-Cg)alkyl-
(C=0)-, (C3-Cg)cycloalkyl-(C=0)-, a 5 or 6-membered
heterocycloalkyl-(C=0)-, phenyl-(C=0)-, naphthyl-(C=0)-, a 5- or
6-membered heteroaryl-(C=0)-, (C;-Cs)alkyl-(C=0)O-, (C;-
Ce)alkyl-O(C=0)-, (C3-Csg)cycloalkyl, phenyl, naphthyl, a 5 or 6-
membered heterocycloalkyl, and 5- or 6-membered heteroaryl;

R’ and R® are each independently selected from the group consisting of
hydrogen, (C;-Cg)alkyl, -(C,-Cg)alkyl-OH, and (C3-Cg)cycloalkyl,
or R’ and R® may optionally be taken together with the nitrogen
atom to which they are attached to form a 5 or 6-membered

heterocycloalkyl; and
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~toluenesul fonic gcid and HO

C8) cycl oal kyl . 20 12. The nmethod of claim 11 wherein
R2 is chloro, nmethyl or ethyl. W 2006/ 003500

-64 13. The nethod of cl ai PC/BB2005/002036
wherein said P& is selected fromthe group

consi sting of: -Si RL4R15R16, C1-C6al kyl,
tetrahydropyranyl, and benzgi., where R14, R15, and
R16 are each |ndependently sel ected fromthe group
consi B1isQEe BF tWQ (Cl C6) al kyl, and a phenyl. 5 14. The
netho C 3 PG4 I m
the 81fem %agdn Q?Eé;[% S{g Qstr%ﬁ{o@ % 3 o rﬁ% Sifpdlnd bP
triethyhmktxl tr|-|sopropyIS|IyI
dlnethyllsopropyk§|lyl diethylisopropylsilyl
dlethyllsopropyl | 1yl dinethylthexylsilyl,

tert-h ?' Eﬁ, di -tert-butyl methylsilyl,
tert- buty dlp enyl|si lyl, tribenzylsilyl,

tri-p-xylyPsi JNlphenyIS|IyI 10
diphenylnegjﬁe sinI and
tert-butyl %Y dlphenyIS|IyI 15. The net hod of

claim 12 wher ei jd B2 is -Si RL4RL5R16, and wherein
P& is renoved % apN epast one reagent sel ected
fromthe group clonsifting of: tetrabutyl ammoni um
fluoride, Bud4F, W b, BF3Et 20 pyri di ne- BF,

triethyl am ne- HF, PH3C+BF4 , trifluroacetic acid, p 15

or a pharmaceutically acceptable salt
thereof, wherein PG? is a hydroxyl protecting group; to form a compound

of formula L

o. The method of claim 8 wherein said compound of formula X is 5-{4-[2-
(tert-butyl-dimethyl-silanyloxy)-3-methoxy-propyl]-3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2-yl }-2-chloro-N-(1-hydroxy-
cycloheptylmethyl)-benzamide. |

10.  The method of claim 8 wherein said compound of formula I is 2-chloro-N-
(1-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydroxy-3-methoxy-propyl)-3,5-
dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl]-benzamide.

11. The method of claim 8 wherein R! is a (C1-Cy)alkyl, optionally substituted
by (Cs-Cs)cycloalkyl; wherein said (C4-Cg)alkyl or (Cs-Cg)cycloalkyl are
optionally substituted by one to three moieties independently selected from
the group consisting of hydroxy, halo, -CN, (C;-Cg)alkyl, -(C;~Ce)alkyl-
OH, (C1-C6)alkyl-NH(C¥O)-, NH,(C=0)-, (C;-Ce)alkoxy, and (C3- - -
Cg)cycloalkyl.

12.  The method of claim 11 wherein R* is chloro, methyl or ethyl.



10

15

WO 2006/003500

13.

14.

15.

-64-
The method of claim 12 wherein said PG? is selected from the group
consisting of: -SiRMRPR!®, C;-Cgalkyl, tetrahydropyranyl, and benzyl,
where RM, RV ,and RS are each independently selected from the group

consisting of: a (C;-Cg)alkyl, and a phenyl.

The method of claim 13 wherein said PG is selected from the group
consisting of: trimethylsilyl, triethylsilyl, tri-isopropylsilyl,
dimethylisopropylsilyl, diethylisopropylsilyl diethylisopropylsilyl,
dimethylthexylsilyl, tert-butyldimethylsilyl, di-tert-butylmethylsilyl, tert-
butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl, and tert-butyl(methoxy)diphenylsilyl.

The method of claim 12 wherein said PG? is -SiR“R'RS, and wherein
PG? is removed using at least one reagent selected from the group
consisting of: tetrabutylammonium fluoride, BuyN*F, KF, HF, BF;-Et,0
pyridine-HF, triethylamine-HF, PH;C'BF,, trifluroacetic acid, p- |

toluenesulfonic acid and HCL.

PCT/IB2005/002036



