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purinergic receptor (previously known as P2Z

recen: e AR AT CRITR
Spec fTas AR Rt R ety bRELD ScRiraTa PehpRBR e
(ﬁo.eg@;zisg@%glgq:gg& ﬁﬁ{eizgnz(gm_t he P2X7 10 receptor by

extracel [ul'ar nucleofides, in particular adenosine
triphosphate, leads to the release of interleukin-1(3

(IL-10) and gi {ij? [ INVE

(macr ophages/ mﬁ%:]éggﬁiﬂa? cel I;;T?‘%egr aﬁgllg%qi on (mast

cells) and proliferation (T cells), apoptosis, and

L-sel [ [ I : 7.

ol g0 RS RBRIAR, (BRI Il p LR Aifich

kie ndizhmb gyt son chahnel ais prazentroara aeletysoflcell (tppasolargtly those

cells), hega})goc tes_and rre)ﬁ,an ial cells. P2X7
iPgiRvolyedi AOf

JCYgdR R Atimom PRe ProgRshy sReCifinybe

i RO et
U e S P ST ALl P

OBLBLEEY, cxBrd Bl aaselbotidd, BPapYe88 aduiOsOE/tApa®phateddads to
bR R e M BGH (P Gad SRR LPEPaE i des 1 or

SR B A I Bl S I i

| ceflle), apdpitons landdt stactiPghd¢ddoey (L ymphodg@es) / E22606cepERs are also
P AR B TSR SRACA R (ARE) BSRMNPEY B oo AY BB

i@gf&'idf&g , h&atde bh @ aleb®idal 0811s. 25 human di sease (see
e.g. ' Al c?r aégfaet ls)gls. (20?)%;g aBi oosrg Med Chem Lett.

13( 22) P2xaitampnBts Baknewn ot theart, {2beghost descgbedid Chem

Aror e PiBAEs R QR0 U8 APkl qiyrens

CWEBVINES0L W 0@/6 054N WD I0H/20861, RES O BB WO 6071329 and
as pharmaceuti cal agents. WD 2006/ 003513

PYE) PE46HDH). a9 el as in W02003/042191.

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
98/28269, WO 99/17777 and WO 01/58883.

Antagonists of the P2X~ 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 compositions, and methods of preparing

compounds that can inhibit the P2X7 receptor for use as pharmaceutical agents.
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SUMVARY OF THE | NVENTION I n one aspect, the present
i nvention provides for nethods of preparing a

woaopoustd3of formula | 0 R7Z7 R4 N1 N O N NPRI/IN0R2002102

Ol 5 or a pharnaceutically acceptable salt thereof,
wherein R1L is (Cl1-C6)al kyl, optionally substituted by
(C3-C8)cycl oal kyl, phenyl ,-2naphthyl, 5 or 6-nenbered
het er ocycl oal kyl ,_or a _5- or 6- menb 8 het er oaryl ,
wher ei n each of §W(\@1Y @@WWVE%\% ) cycl oal kyl ,
phenyl , naphthyl, 5 or 6-nenbered 10 heterocycl oal kyl,
or 5- or 6-nenbered heteroaryl are optionally .
subst iIngneasnsgt Gieressnt mveriondrayidesior metinds @€ prepgring 2

tthe group consi sting of hydroxy, halo,
%ﬁhfp%iﬂéﬁ@g@]ﬂ%}l . HO(Cl- ©8)al kyl,
(Cl1-C6)al kyl -NH(C=O -, N2(C=0O -, (Cl-0C6)al koxy, or
(C3-C8)cycloal kyl; 15 R2}l s hydrogen, halo, -CN, or
(Cl1-C6)al kyl, wheggin saild (Cl-@@)alkyl is optionally
substituted by one feties, independently
sel ected fromthe growp consjjisti ng of hal o, hydroxy,
amno, -CN, (C1-06)alkyl, (l€-C6)alkoxy, -CF3, CF30,
(C1- C6) al kyl - NH-, C6)alNkyl ] 2- N-,
(A -0C6)al kyl -S-, 1- C6) & kyl - (S=O) -, (Cl-C6)al kyl 20
(s®@2)-, (d-c)alkyl-O0(CGO-, fornyl,
(d-C6)al kyl -(C=0 -, and | (C3-C6)cycloal kyl; WO
2006/ 003513 PCT/ | B2005,80218 -3 wherein R4 is
i ndependently sel ect e the group consisting of
hydr ogen, hal o, hydro HO-(Cl-CBPaIkyI,
(C1- Co) al kyl NHR

R? o) I

or a pharmaceutically acceptable salt thereof,

wherein R is (C;-Cg)alkyl, optionally substituted by (C3-Cg)cycloalkyl,
phenyl, naphthyl, 5 or 6-membered heterocycloalkyl, or a 5- or 6-
membered heteroaryl, wherein each of said (C;-Cg)alkyl, (Cs-
Cg)cycloalkyl, phenyl, naphthyl, 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-Cs)alkyl, HO(C;-
Ce)alkyl, (C1-Cg)alkyl-NH(C=0)-, NH,(C=0)-, (C;-Cg)alkoxy, or
(C5-Cs)cycloalkyl;

R?is hydrogen, halo, -CN, or (C;-Cg)alkyl, wherein said (C;-Cs)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, -CF3, CF;0-, (C1-Ce)alkyl-NH-, [(C;-
Ce)alkyl],-N-, (Cy-Cg)alkyl-S-, (C1-Ce)alkyl-(S=0)-, (C;-Ce)alkyl-
(S0y)-, (C1-Cg)alkyl-O-(C=0)-, formyl, (C;-C¢)alkyl-(C=0)-, and
(C5-Ce)cycloalkyl;
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optionally substituted with one to three fluoro,
(A -C6)al koxy optionally substituted with one to

wohow@osiisior o, HORC-, 5 (Cl-C6)al kyl - O (C=0) -, PCT/IB2005/002102

R5R6N( 02S) -, (C1-C6)al kyl - (02S) - NH,

(Cl-CB) al kyl -02S-[(d -C6)al kyl -N] -, R5R6N( C=0) -,
RSREN(CH2) m , phenyl, naphshyl, (C3-C8)cycloal kyl, 5-
or 6-nenmbered hete |, 5 or 6-menbered

het er @@V@@& Wp quﬁgemﬁgr s@,ectedﬁ%hg ygroqg_consmtlng of

(C3-C8) cyc Nﬁ:gj)

het er oar yl (llalgallog h@’ §%r0$r%n‘ger e ﬁ‘g g?%@?/l}: (gécdallky%} ;
ang R7 is o@tﬂaﬂ(}f@ﬂl@dﬁlﬂt}ad@ﬁhmm tiree 10 AKH- CRlalk@We

i ndependent | I d f:
hydr ogen. | SRERALY Sahaites MeBey HdehdRappst " °

bsti t ut
Lo Cp) a1 R ACHCHRIGRO O @OFWWNQ@M (clitmiaw (OxSNHL,

(A -06)al k}(C&@@ﬂfk)yl 02&&@1@3) —H&ﬂ RyR%((@E@} RBN(CH)u-

naphthyl - cesepn eyl Xer Caeplioahart ¢ iitkiel o)
(d -Co)al k)ﬂeter& OS@I 6- Iﬁéﬁlbéiﬁ) Hét&jbbycﬂ&élkﬂ)) phenyl-O-,
(C3-C8) cycl oal ky napht hy or 6- menber ed

het er ocycl d?aplktil}/l- ar(@Bd)CU?loélkibowén‘@é papepared oar vl ;
RS and erc?a@?lla%& Q%f ROPEG, e&%@@?&?}ﬁcl a[lﬁ}m &PGnd

group conS|s drogen,

HO- ( CZQ@@)@H&’«XZJ(R’QR&)((I]EB, \;G&)rmwﬂ atdR 1’ aromdeREdenty Rected
may optionally be taken togetEer with the nitrogen
atom to wireh hegunensistiigehed to forma 5 or

6- menber g gdlg? d“ﬁﬁmca}ﬁ@(@f‘bé)éﬁk 10 16@19@%5@1&11&&@@%@! to

mis one rein sald onpri ses
reacting a cotipeuindosphydrorya+Ca, I(Cr@la‘)aﬂ@@w()@aﬂf{)alkyl)n—N-

PCT/1B2005/ 002402 1 i (=&Y (e ieidig R dhd)-Ls o
membered heterocycloalkyl-(C=0)-, phenyl-(C=0)-, naphthyl-
(C=0)-, 5- or 6-membered heteroaryl-(C=0)-, (C;-Ce)alkyl-
(C=0)0-, (C;-Cg)alkyl-O(C=0)-, (C5-Cg)cycloalkyl, phenyl,
naphthyl, 5 or 6-membered heterocycloalkyl, and 5- or 6~
membered heteroaryl,;
R’ and R® are each independently selected from the group consisting of
hydrogen, (C1-Cg)alkyl, HO-(C,-Cg)alkyl and (Cs-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;
n is one or two; and
m is one or two;

wherein said method comprises reacting a compound of formula II
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R2 01l wth a conpound of Formula VIIl 0 Rl R11
VIII; in the presence of at |east one Lewis acid. In

woeodcanssignbodi mnents the Lewis acid 5 is an i ROTgBIW®002102

Lewis acid. In other enbodiments the Lewis acid is
boron trifluoride diethyl etherate. In still other
enbodi nents, the Lewis acid4is A1203, Ti(O Pr')4,

Li C1O4, or Zn(QAc)2. In yet another enbodi nent, the
Lews acid is selected fjrom (a) Eu(Orf)3, Dy(OIf)S3,
Ho( OrTf) 3, Er(OTf)3 Lu( f)3, YR(Orf)3, Nd(Orf)3,
Gd(OTf) 3, Lu(OTf)FL 3B (0T03, Tn(OTf)3,
Sc(0Orf)3, 10 Sn(OTf)SN , or Y(Orf)3; (b) AlC13,
Al 3, ALF3, AlBr3, As(Cl3, |3, AsF3, AsBr3, BCl3,
BBr3, BI3, BF3, FeC eBed Fel3, FeF3, FeCl2,
FeBr2, Fel2, FeF2,0 GaCl, Gal 3, GaF3, GaBr3, MCl2,
Mgl 2, MgF2, MgBr2, NbCl5,| SbCl3, Sbl3, SbF3, SbBr3,
SbC15, Sbhl5, SbF5, SbhBr SnCl2, Snl2, SnF2, SnBr2,
SnCl4, Snl 4, SnF4, SiB iBr4, Tid2, TiCl3, TiCl4,
TiF3, TiF4, Til4, ZnC 2, ZnF2, or ZnBr2; (c) 15
BF3BC13SMe2, BI 3SMe2, 2 BBr8SkE2, BF3. CEt 2,
Et 2Al O, EtAlLCl2, MCL2YO Mol 2. OEt 2, MgF2. OEt 2,
MyBr 2. OEt 2, Et 2A1C1, Zn(OAc) 2; and (d)
(CH3C2) 2Co, CoBr2, CoClz? CoFZy Col 2,51 Co( NO3) 2,
cobalt (Il1) triflate, cobalt (11) tosylate,

( CH3CGRiylRCaompmBrdxf Hogaalz VIBuF2, Cul 2, Cu(N03) 2,
copper (I1) triflate, copp (I'l') tosylate,

(CH3CO2) 2Ni, NiBr2, NiCl2, |N 0 Nil2, 20 N|(N03)2
nickel (1) triflate, or nijck (I'l) tosylate. In
still other enbodi nents, 006/ 003513

PCT/ | B2005/ 002102 315 L vvi s acid is a silica gel.
In certai.-n enbodi ment t he ctl on is carried out

in N, N-di rret hyI f or mam de N, IR Néﬂhyl acet ani de, or

N- net hyl i.di non .thereof . ..
Yo D SR aGn O Lo ol ik REPERbigplsdhe Lowis acia
GO AR HEehni Of ef R4, 3n ¥itel einBodiiRE®the PeWislaciik ®ofh a

conmpound of forrmula Il; less than 5 5 noles of a
duﬂpoudﬁjdlgfhﬁ gthenaten Imsull othsr pmbedimenisethe Loyt 2cigfs Al20s,
C]gl:@-gfp L&Zlgf;? [ Inl%r;et %n?%li%%ﬁmb%dﬁ&r% tﬁg*_,%w%mcﬁs

C@lﬁ@@drf@brﬁ f(a)fEﬂ((me)% ID?(OT'ﬂ% Hb(GTT) 5 @I e Db THN) &b(OTh):s,
OB bRy ke o Foh
AUV AT o HOTD A5l L AP Agaa; e
LQsEﬂs)BNz(BBl’smeB%,dieﬂlﬁﬁeMyFeiatH&Fb JFebidn FaBrszelz,lﬁer,
Par L] CHa o SEPRAL BN 2, MK, MeFs, MeBrs, NbCls, SbCls, Sbls, SbF;,
SbBr3, SbCls, Sbls, SbFs, SbBrs, SnCly, Snlp, SnF,, SnBr,, SnCls, Snly, SnFy,
SnBry, TiBry, TiCly, TiCls, TiCly, TiFs, TiF4, Tily, ZnCl,, Znly, ZnFs, or ZnBry; (¢)
BF;BCl3'SMe,, BIs*SMe;, BF5-SMe,, BBrs3-SMe,, BF;-OEt,, Et,AlCl, EtAICl,,
MgCl,-OEt;, Mgl OEt,, MgF,-OEt,, MgBry-OFEt,, Et, AIC], EtAICl,, or
Zn(OAc)y; and (d) (CH3CO,),Co, CoBr,, CoCly, CoF,, Col,, Co(NO3),, cobalt (II)
triflate, cobalt (IT) tosylate, (CH3CO,),Cu, CuBr;, CuCl,, CuF,, Culy, Cu(NOs),,
copper (II) triflate, copper (II) tosylate, (CH3CO,);Ni, NiBr,, NiCly, NilF,, Nil,
Ni(NO3),, nickel (IT) triflate, or nickel (IT) tosylate. In still other embodiments,
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conmpound of forrmula I is
2- Chl or o- N- ( 1- hydr oxy-cycl oheptyl net hyl ) -5-[ 4- (2R-

wapaeomys13- met hoxy- propyl ) - 3, 5- di oxo- 4, 5- di hydpPoT2B20p5/002102

1,2,4]triazin-2-yl]- benzam de. In certain enbodi nents

are provided nmethods of preparing 2-Chloro-

N- (1- hydr oxy-cycl ohept yl netfiyl ) - 5-[ 4- ( 2R- hydr oxy- 3- net
xy-propyl.)-3,5 15 i ) .. .

IR B b i 28k T copainemodiznsitss A reasion s fired ot

vher NLdim%ﬁfiyﬁoHﬁirﬁﬂﬂ N‘N’-@Hﬁétﬁﬁsacéﬁﬁ‘ﬁdé BEN-methylpyrrolidinone

2- Chl or o- (35d|oxo45d| dr o-
Jor mixtuees theteat. zmma;uqqlar embodlments less than 6 moles of a compound

(cgg)fg?(ﬁgglg )WHCQ' enﬁ@)% Pn%(i)e{] tla) co%fp%%ﬁg]gg gorrrélsyig le%sfth%{l 5

sholes af agecbm (yumarcﬁlfmmﬂsvm %rbwﬁt pé&r Icablel &Ed utpoufid bE N
dlrrethlforrramde N, N- di met acet am de, or
NoFrRYL Hﬁ ﬁybewep%i 11103 nclfs ot APODDA 6L rmElacyHI ispesent per

G B R hplolfd U Fim SRR BR SRl ol b cpbddnp o
Vﬁ)ﬁnﬂiia VIsids ﬂRéGb-g?@)@ﬂ kr;ethyg Bthéﬂn@ﬁ%hémhkflﬁiélt@iﬁﬁma{tﬁ the

t&éﬂ%@ﬂ% afé PR, é%!f ggdqrg ér@t%h‘i‘o’é? 8ép§1835 or ¥t 'fofa AYpiazin-2-
h%ﬂ%) 1y kylyo l\?’H egtyﬁl%thlg%ﬁﬁﬁﬁhe ﬁga?ﬂc )ehiod ments the

(C0O al koxy
(coBr08)¢ 9ﬁfommluley1] is 2F@hlnwyN ’f(é—htyﬁl‘omyfryclwthMylmafo]nylbﬁH94(2R-

5 BT SHED o

i mg@ﬁmeem béﬁaﬁﬁélﬂﬁécﬁﬂleﬁt@% Isrbelded QiéEhde 08 F&Phﬂﬂg 2iChloro-
hydr ogen and (Cl-C6) al k{ﬁ [ME%I onal | y subs uted with

I&ﬂMWermlohwtyh@thyl Thyémcﬁ-mﬂmy-pmpyﬂaa@ 5-

SR b LoSsE gD ba b Ry g meped. 1
QdnPriseIdactiil ROUIdDH S, okt 4 St dibydroBHMET,2 4]tr1azin 2-yl)-N-
enbodi nents, R7 may be selected fromthe gro

ddrisidspingclshepisisershyiddensagds with) (8)- bresEibmetnd eihegin

'the presence of a silica gel, wherein the reaction is carried out in N,N-
dimethylformamide, N,N-dimethyl acetamide, or N-methylpyrrolidinone or
mixtures thereof. The method also includes embodiments where R is a (Cy-
Cyalkyl, optionally substituted by (Cs-Cs)cycloalkyl; wherein said (C;-Cy)alkyl or
(Cs-Cs)cycloalkyl are optionally substituted by one to three moieties
independently selected from the group consisting of hydroxy, halo, CN-, (C;-
Ce)alkyl, HO(C;-Ce)alkyl, (C;-Cg)alkyl-NH(C=0)-, NH,(C=0)-, (C;-Cg)alkoxy,
or (C3-Cg)cycloalkyl. R* may be chloro, methyl or ethyl in certain embodiments.
R* is hydrogen and R is -CH,-C(R'*R)-OH, wherein R'® and R!! may be
independently selected from the group consisting of: hydrogen and (C;-Cg)alkyl
optionally substituted with (C;-Cg)alkoxy- or -OH, in other embodiments. R’ may

be selected from the group consisting of:
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O,and OHOH OH5 (b) H3COH3CO S and OH OH H3CO
CH55; and (c¢) \ \ - and OH OCH CH I n anot her aspect,

woOheosposaant i nventi on provides for conpositi oRE6TMB2085/002102

10

Chl or o- N- (1- hydr oxy- cycl ohept yl net hyl ) - 5-[ 4- (2R- hydr ox
y- 3- met hoxy- propyl)- 3, 5-di®@xo-4, 5-di hydro-3H |
1,2,4]triazin-2-yl]-benzam de conprising: crystalline
£2)Chl or o- N- ( 1- hydr oxy- cycl ohept yl met hyl ) - 5-[ 4- (2R- hydr

oXy- 3-

né%éhox P §-3, 5H i - 4, I hydr o-3N [ 1254 tri azi
n- 2- ylob<benzam'de; "8nd Ipss than’2M'% % r&si duag °
organi c solvent. In certgyn enbodi nents, the 15

conpositions conprise |less than 2. 0% (wW w) residual
or gani c

or ganj¢c solyent; <bet n¢.1 WO 2006/ 003513

P B2 / 002102 ang 2..686 (W w)~\resi

sol vent; sbetween-0. L and 0.5% (w w) rediduald organic
(

sol vent ; %%br bet weer®D. 05 and 0.5% (Ww)| residual j st
organic solvent. In certain enbodiments, the residual
or gansthersaiboditherits Rtmhphe seléatedfromitheipeup consisting of:

enbodi nents, the conposition has a nelti poiRt (onset

of bety éo 5 odn 2 0."%cas _asuréd’by
Differential }Scanrting Calorigetry? In partigylar
enbodi nent s, %the conposition®has a nelting point onset
of between 110 C 0.5 and 112 0.5 as neasured by

Di fferept™Nal ' Cal ori ry. In certain
embod{™fent s?msi ti onA1as., < owdgg
diffraction conmpéd sing the follow ng|2-theta val ues

0.2 msas%usi ng CuKa radiation: 8.®¢ 16.4, 19.7, 10
2

21.2, 22. and.-27. o still other enbodinents, the
conposi t ron s any X-r powder diffraction
conprising the foI}pmﬁng 2-theta values 0.2 neasur.ed
using CuKa radiation: 8.1, 11.7, 14.9, 16.4, 18.3,
17, 21.2, 21.6, 22.2, 22.6, and 27.1. In additiona

enbodi nents, the conposition h an-X-4 ay aEiowder
di ffracti Oﬂsco/\‘/\g . HeCO % ’

OH OH

H oo/\/\§

'3

Olltnne

H ; and

In another aspect, the present invention provides for compositions of 2~

(©)

olm

Chloro-N—(l-hydroXy-cycloheptylmethyl)—5-[4-(2R-hydroxy—3-methoxy—propyl)—
3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl]-benzamide comprising:

crystalline 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; and
less than 2.5 % residual organic solvent. In certain embodiments, the

compositions comprise less than 2.0% (w/w) residual organic solvent; between 0.1
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30

conprising the followng 2-theta values 0.2 neasured
using CuKa radiation: 15 7.8, 8.1, 10.5, 11.7, 13.2,

w02006/003433, 14.9, 15.6, 16.4, 17.3, 17.7, 18. BCTA82095/002102

19. 1, 19.7, 20.3, 20.9, 21.2, 21.6, 22.2, 22.6,
22.8, 23.3, 23.9, 24.3, 24.6, 25.1, 25.9, 26.2, 27.1,
27.6, 28.2, 28.7, 28.8, 29.-4, 30.0,.30.3, 30.9, 31.1,

Hsdoreasto iondoio il S 8560 i 8,670t

drEdld bivengld baidfee 0TSARH 05 IR Creti@aA! g solvent In
conprisin ‘the 20 fol | ow ng chemcal shift differences

lsettaia @ﬁlbp qnénEistresidial p@@mﬁ@b@nﬁwcﬁcetphe rIn particular

LRSI e At bRt A B 5 10

264 192 S(t:ai(es S fached BRF DITRG AReH i
the foll ow ng cﬁem C&;@f shi f%lﬁfdall ?%Jenr%e cesS%gfﬁggﬁ{}%ﬁéagar

Iembednnqmpmhercemmmalma hana nettherpdiesasend &stwetb 016 °CE 0.5
137.6, 130.1, 129. 121.4, 120.5, 119.5, 25 117.7,
14 113 36+ ‘? 5 %ﬂeaeurei by Ieffe@eealescawng Laloripestrys Angertain

NS e

cf@mdvang 2- teedaozdlueemnsz mbRreda¥RRsCIK Oihdissionhariacs el iged
solid-state 13C nucl ear nmgnetic resonance

gﬁ@pzz v The rorilsuiangminda. isesbopies -y

%lgrl c}%ﬁga{ eom},)]{lsméL ﬁ’ﬁ e18 %?) 1%1% %1&6 vaB}e‘s +ad“£" measuged lllsmg

‘Iﬁﬂ{oﬁﬁ&ﬁﬁbﬁ egi 10¥1.2 199, g5 1@ e1d3C1m 9'1%392 W@tdne 27.1.
resonance conprising the follow ng chenical shift

dx pdditioral cinbogdisments, grercompokitiom hag 80X8py p<1®661811fffa¢9018

appgsing 9 BN 7 thelisihi g bR s P BoEEs Fisics

788 13216 15 5 1?-5 125 2, 71% ﬁ14§3149 1%66 916 4551733, 1&59 f‘s 3 51?5292 19. 1
219 7220 222079 22102 &,1 Gaaazm Q 221 % 2360@&:9; 2433,;125106 25t1h85.9,

26 2nal- n%ﬁée%%%ggf bRXI 983 40, 0105637581 A0, 334,338

%4@1139 QOaﬂ& A7t o cemsin- mdﬁﬁeﬂg Yo pdshidns el dsd W= 5

droxy met hoxy- prop 3, 5-di ox0-4, 5-di hydro- 3H|
PKga@IfFﬂqud%{ wsofidystate gd/}m@ﬂﬁad mae@mneeomgw mnsmhe

T R e

ZeSGl‘iiirQJeg) -180(61.137.6, 119.5, and 54. 8 In certain embodiments, the
hydr oxy- cycl ohe tyI net hyl ) - ﬁ_&R hydr oxy- 3- net hoxy-
59@99141;;0@185}113{86%52@ by a gplhi]ﬁatg pclear magnetlc resonance

%_ é?)ﬁ%l?lg '_tl‘%_zlj()? %gﬁéj e REAT Mk el B BE BELALE tf IXV}I%&'p%
hesonancy oy otheh egsdydnoest: H§0.5; B37.6L-162R; hY22.0001-4310@5hodey5,

QA b 70 B Gt 30095 A0T13, 106, hisas, 4RSS, 412,38,

330l 81 bngy ¢r 21Chl ,
(3 - hydr 0%/¢ Czydz% g??p?é/ |1 rrIeﬁ %?3%144(02%5h§n 7 OXyI%Certall}]o
xpbpdiopnts) I8, ®n1110@17<10n is characterized by a solid-state C nuclear

%gﬂ@%ﬁ@oﬂlﬂg& gztthg fq clt\x?wqé,f%{erlncal sh1 expressed in parts
per million: 169.8, 156.8, 138.7, and 74.0. In certain embodiments, the
composition is characterized by a solid-state >C nuclear magnetic resonance
comprising the following chemical shifts expressed in parts per million: 169.8,

156.8, 149.3, 148.4, 140.6, 139.7, 138.7, 136.9, 132.2, 131.9, 130.8, 129.5, 128.7,
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resi dual organic solvent. In certain enbodi nents,
i solating conprises conprises 15 filtering crystals

wobnrawosa3sol vent, and drying the crystals. | nPOThB1005/002102

enbodi nents, the conposition has |ess than 2. 0% (w w)
resi dual organic solvent. In still other enbodinents,
the conposition has betweerg-0.1 and 2. 0% (W w)

R ST Sl g B Ak S
ﬁéﬁigﬂﬁhz %%Qi%%%?%%@%&d]§Q§ resi dual organi c sol vent
may’ be ’ac

‘oné ‘particul ar enbodi nents, the
conpo#i nddherhiggecs thepresenginyontidn mosiles &t pb@ieme fior108

gt cemPen igrbeh oo o BTt v RER O > FHER
RGeS '3L fa@@f*?f*‘é og)ygﬁ $JagoP0s AihyARSSH- [@fz Lﬂﬁ{d@ﬁﬁﬂyﬂ]lo

as measured by Differenti al
Bemanud@cc@apmmgmkssr b}nan LA % reeidnalj mgatid el vens soBprising:

SempREns bhrRrn Y cnshdn BERG e G R A CUERIRAE "
@@x&@%l@hép{i?ﬂme@hﬁ) -5 H45(2R- hy&&x}é-&éth%xy%?o@d) aﬁdhoxo-4 5-

ot her enbodi nents, the conposition ha

althydro-BHyl 1 Zstitrazimt2 i lrbeaeamside do apnerale Ay stakeoli o Chiows- Ng(l—

35Sy PR Snelnd) TR arpS PSR 59045
d2nyRiro- QHd[l,QZA?]tﬁamﬂ D- }@]dlﬁhntzmmal aehiboldiingatystalstdi@-Chloro-N-
conposition h powder. 30 diffraction

&dewﬁgdph@pwmtm ﬁzj‘*éZRﬁé{fl%PXVaﬁ pethox Popylad drdiego-

9125 @%Y%)K%[{ [i?qgﬂ'fa%@ 6yﬁ f)%nzdrﬁm%le% c%ﬁpﬁsm% fesd thaﬁ@ 52% (w/w)

18sidyal dbEzanic DDvedt. AQeAzin2bRdindt® isckRing, coz@nses c@m;glses
23. 4.3 006/ 0035

BosePngsoismiolendbe Sligtsei FY8e g Sgstds. Jyother egbogdiments,

b ) 8 1 skl &h
ch gomé%ﬁ%on l%ﬁ l%s tlga% 2;0‘7 gﬁ//@) re?s?l@fléilorﬁ%g}é > %oé?%nt n er

emidodimenris,she avmmsmqnl has betrmyn allg@d A Eiaw presidpal paggnic

state clear ma eson
Snt dong St SRS FE ol PBRRbA firf XRRANES and 0 5%
Féélchaﬁoﬂ%ﬁ)m@%lv&amss&mwfgamd s@IvBﬁtr maybe acetone. In
resonances: , 137.6, 119.5, and 54.8. In certain

arnouilarembedimenss, demgsariiosition hias 2 sIARERRG onsef qﬁ;}ve%ween 108

| et P tgiiagton B as Sites Re BY Bl Rl 3 RN o CABREEY
arRREBodiBSRN ANE AV tIRh MRS a hesnaHs fiSonsdtdd between 110
1 7.6, 130.1, 129.2, 121.4, 120.5, 119.5, 117.7, 113,

1°02: @5 atd 115°C 05 8, mee@res by Diffe@ntia0¥ansing §alganary. In
ircgrt%m e%;bo%lm%és gthe S%hﬁolsg)tip%éia% 3n é&raglrpd)%%{eg dif] r%cué)gr togpoiSmg
eﬂ}@?@l %%thétg GafeIPos 93 hbROrddtisEhandc] aaiared: B, #6.4,
sta 13C nucl ea magneti c resonance conprisin
t 17,f211.2, Qi gnd A it I:raitﬂ]sdrthéﬂem@dpn@ﬁ&éhle Wmlwtttosl hap én
mllion: 169.8, 156.8, 138.7  an Ah |l gre(;&
el PaPeen i raqtlﬁg comprising the followmg 2-theta values TeAsured
using CuK, radiation: 8.1,11.7, 14.9, 164, 18.3,19.7,21.2, 21.6,22.2,22.6, and
27.1. In additional embodiments, the composition has an X-ray powder
diffraction comprising the following 2-theta values £ 0.2 measured using CuKq
radiation: 7.8, 8.1, 10.5, 11.7, 13.2, 13.7, 14.3, 14.9, 15.6, 16.4, 17.3, 17.7, 18.3,

18.9,19.1, 19.7, 20.3, 20.9, 21.2, 21.6, 22.2, 22.6, 22.8, 23.3, 23.9, 24.3, 24.6,
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conposition is characterized by a solid-state 13C
nucl ear magneti c resonance 15 conprising the foll ow ng

woheosioozd13shi fts expressed in parts per ml | i oRCTABS08002102

156. 8, 149.3, 148.4, 140.6, 139.7, 138.7, 136.9,

132. 2, 131.9, 130.8, 129.5, 128.7, 126.5, 125.2,

74 O 73 1 66 9 65.1, 60-4, 57.2, 53.4, 50.4, 43.9,
36.6, 31.4, 29.

A8 4BOI6 12 T dl e S RS % RE 4 08 S0 S phiteSTRG
@»5 gp?ﬁg? 6384 :f, %5 DLEPIT 1N Bereth EQFPARIchisOfbrMositions may also

I)eﬁhiraﬂeﬂidd(bﬁbf- dodidestate Ctieteap nmgwtchysto)naﬁce[ opnfp2iRing the

P Fhere oy Fter ey b B YL PG TPECaE g other

%es’ér{ar{c%§l 1889, 1978201905, 34 84! Ist If &R SBEdimeRRMbeni Ng
n-heptane with a sol ution of %et one conpri si ng

Zoﬁlpbmmm No(nafacwylmcblwa s9lisl-gsite piGy Npadedn ymagnstic resonance

2R- h
sprparae e iy h T ARE B bt Bl HetoRetom
%gbﬁaﬁ,le%nafoﬂ%r%b@ﬁxﬁeé\ﬂ(saﬁ 1376 130.1, 1292 121.4, 120.5, 1195
hy roxi?1 cycl oheptyl meth r oxy 3 met h 2138

2
Idrlaﬁyﬂ 3187¢1 bix®-14 05, 1&9 ﬁy]d)ﬂe& j[(.lﬁ,[54 g 53.9, 47 7,45.9,41.

| d 4is8!

F 3 GRS PP TE B BE  Bp i 02t Byt
fbhﬂfogmtycrﬁs mmm@osz ?foggygha&t&zgd by a- séhas-smm‘;%«li muelaﬁ] [

rrazin enzam de, Cco ess an

wgu( wsw}anp%g@aalawngﬁl@afﬂ %W@&Cb@ﬁ%@{ f‘rlﬁf IR EFRrE§Se in parts

991;1 RN 6.8 LB, spim?@d%rmrm%@ﬁmﬁ ehtoBigtC st al s

he sol vent . and ying the crystals. In certain
em‘ﬁqﬂsmem nssqharaamnzemppa.solucbstmé%c: he@wme@c w@r(am:@v)

VIO 2006/ 003513 PCT/ | B2005/ 002102 d
<OmpETIng thes C\h@&’ﬁn%df“ﬁﬁag él %&XQWW 11? B %'zféfﬁ% O 8
SBICUL 9. 30f48 hauprensd)y 1138md 196.6% 30w, wh10es30i81a29.5, 128.7,

organlc sol vent. 1n another asp ect the resent

i 1ol 25A, Pt.0vi3de $6/% 5 ﬂre@(h@cﬁg 53t 54 4?g9a40 & 38j281-3,

r|n e cted fromthe group
c%%é ik ga% 2&%;%6?8 ggé Z’rt hritis, ankyl osing
spondylhizhbher @s@%&oﬂkﬁﬁwnhbﬁ rel 610l prbdeSsed ffbll'mireparﬁmg a
psori asis, inflammat orgmyl seases, and_aut oi

dqosrms@@n of peysiallineciChlompN- @rbﬁgirOXYa@bfﬁlqheﬁtyaempﬁhgl)é -[4-(2R-
% IR eé't 'e‘t‘l%xly ypr Qlﬁ?%‘e&’&@%uﬁhy& A FOIRRTLSH 1)

Zbéﬁlﬂiérﬁfd@-c?lﬁ@ﬂmhg Ms@x}?/ancaé@qg@g@may bﬂf@téi&ésb)ﬁ%eﬁt cﬁoda;;(l_rfkﬁrghydr

0oX - ne 0oX ro | OXO- | r O-

IO oD ST SRR A6RF AT 2 MR (}ra

Zlﬁofj n@%ﬁ&‘éﬁilygﬁétﬂgﬁ %tsgkvﬁﬂfr xej LRl pto py-3.5-dioxo-4.5-

IS rheunatoid at ritis.
ddmmesmayz,anmazm@ - betzafni deetdi @neuteohrmds of 2~ Othsloro-N (1-

gy pro e pg gD g B DR s SO aey ReP e e PR

t B8y @OOHR [ COARaEih By IPhelablidd; bhg (1 ncluding psoriatic
isolating crystals 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-y1]-
benzamide comprising less than 2.5 % (w/w) residual organic solvent. In certain
embodiments, the process comprises filtering crystals from the solvent, and drying

the crystals. In certain embodiments, the composition has less than 2.0% (w/w)
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arthritis, Reiter's syndronme, rheumatoid arthritis,
gout, traumatic arthritis, rubella 15 arthritis,

woheosroasadd spondylitis, osteoarthritis, goutyPCT/IB2005/002102

arthritis and acute synovitis), inflanmatory bowel
di sease, Crohn's disease, enphysemm, acute
respiratory dist ress syndr ofe, adult respl ratory

di stress syndrone, bronchitis ronic
spsiduplenzprie S@Mﬂﬁol?ﬁéw?eru@ 4@nde.0% ﬁ‘f”d‘ﬁlfemé‘iﬂ olvent; or

t [ | ronary
gar col 33?12305 (‘% gi CSIPE%&&@?%&I efBlHer gi c contact 20
hyper ﬁemmttﬁamspeﬂ, tieecpresemt 1m/ami<m:prodm1cmﬁ1rlrmeﬂ$:;ds of treating a
psari asjs, nbur | canf tissue ulcerag

et ABLFine TP AR 51O ERTB Thecggp i Py £ theumatoid
Qﬂhlllt(i)ss 3nk gsqéstlﬁé)%ﬁﬂﬁtfs ost@@d&‘ﬁnﬁ@sﬁbﬁﬁﬂl@ﬂﬂﬁitﬁ%ﬁams

'ooseni ng of artificial joint implants,
mﬂmn@:ot}ahms@, aracbmmlmmmmm the m@m GOFRDIIEE t
|l re cardi al rct 0 oke s
Uﬂf’%n qﬁs&'@e‘f‘fcé% évlf’:ra&c}ugﬁ 2 C%%?OS% %cor grising
'cf‘jsHillYne zneﬁro@o @Legemﬁrraiy Mﬁ:l&iep@lﬂeuhgl) 52[54 GRzhgdroey-3s

di'sease, Par ki nson’ di sease, gralne EFGSSIOH

pleqtlnqmemapyl) aéudlgmﬂﬁydlhwrprﬁH th éBﬂaménxl -Gpppamide
8,31 E S5 tl} %tg %f) IJeééd Al ocf‘geglné &drlrxzu{ﬁttl g{% 2 eéH?tSHdnments, the

teéra clerosis clerosits,

QedehRis ﬁﬁ:@hﬁgﬁ@ eshidtis. THerdisake ﬂnﬁj/ Hlsy be eom i1 anediated dlsease
degeneratlon corneal scarring, itis, abno

]@cgplpn@ TLnl pgdi a;ggtdgﬁeﬁqq:uﬁgz eg prd%p%t tfmited t0 a adlsease
e e
sintheikis, Rpitars symdgmle vieeusepsid srthtioy igouts tramhatgg/ar&rrnmerubella

R e oE o TG OB O Y ATRECS T s

@?ﬁ&wﬁgaﬁhhﬁﬁlato\f\%g@a%%ges @%}Elqrélkﬁg@ QRpAGRARZacute 1

ograft rejection, organ transplant toxicity,
ubs;mamry vlstrcssl siyndremepadul rsspirstory elissiessy syniitome, psthma,

ect sent |nvent|on Vi
s Rt LR v SE i B P AL ihffmmatory
tcﬁﬁa@ §ih*cb§§|p‘uﬂnﬁfa§'¢%bdﬁﬂoﬁ§r@ﬂéﬂg1&faao@oﬁs’ Yiiérgld doAgc? 5
| oro- N- (1- hydr oxy-cycl oheptyl met hyl ) - 5-[ 4- (2R- hydr ox
ymygensgtsnozxty, epngtpgq cpntact dermatitis, psonas1s sunburn, cancer, tissue

0X0- I d
ISP Bt bRl et eplebhbiRft Bufsa didBieaty
%Bﬁb%@érpﬂoh%s’éhsd RASEnIN6f fptificialgcmtinislaits, wiheamscleptsabacetic
carrier. In another aspect, the present in

peyIysBsCangestiye beaskiatare; g]gyoca{@alpl gﬁcélfqnnﬁr \éecr(l,trelb?zﬂ ischemia,
(E,ﬂr%gsi E%ﬁrﬁ%t'%ﬂgﬁﬁ)ltraﬁﬁgps%ﬁ{aﬁ SR iGRAP héb MEgerRAVE ifRBrders,
2ARZh¢inted's Nisédse | Bedkinson’ cdisdast) epsainve dépyéspiod; fetiph@Rd
ST T IR
ZermaBdefiRhd Yl o6 lafera QLIKRRES, WhkipleakletRAS bo@i@ngiogenesis,
comeal injury, macular degeneration, corneal scarring, scleritis, abnormal wound
healing, burns, autoimmune disorders, Huntington’s disease, diabetes, AIDS,
cachexia, sepsis, septic shock, endotoxic shock, conjunctivitis shock, gram

negative sepsis, toxic shock syndrome, cerebral malaria, cardiac and renal

reperfusion injury, thrombosis, glomerularonephritis, graft vs. host reaction,
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woanpoestizons of 2-

pharmaceutically acceptable carrier. 15 In another
aspect, the present invention provides for

Chl or o- N- (1- hydr oxy- cycl ohept yl net hyl ) - 5-[ 4- (2R- hydr ox
y- 3- net hoxy- propyl ) - 3, 5-di oxo-4, 5-di hydro-3H|
1,2,4]triazin-2-yl]-benzam-ge conprising: crystalline
2- Chl oro- N- (1- hydr oxy- cycl oheptyl net hyl ) -5

- N ol - [ 4lés(ﬂf - hydr
allgeratt rejegtingx greph BpRsPIanBtosiciy iRt v AL AT nEElY

riazin-2-yl]-benzam de; 20 having a nelting
é%‘%ﬁ]télaglr?gét of between 108 C 0.5 and 112 C 0.5 as
meas u e dndierRispdce tnpriesdnt Bo@antiomproCales forrphmyacentical

certai.n enbodi nment the .c ition ha [ i
oM RO BASEOTIISTE: § LEFPEYE A G- AYPrIa T 6 pog Sie 2-
TR HNe Y1 R drgxglfc?éhlgﬁ’éﬂtﬁhlemf”[@gzﬁlygﬂx%T-ﬂggtéloif(%l?ropyl)-

anot her “aspect, present” invention provide
Briodies e dss-fibyd@=3 b bp A triagine-pliidenzeseide cemprising less than

1 . ot nas e > Chi ] ]

SR TR S sl PSR oy
' -4, 5-

%F%H%Arb})e%ﬁéfql g?(Z] triazin-2-yl]-benzam de having a

mel t i Ay apether aspersethe presert dnvgaEAD 112@81@_8 for. EO%ﬁwS%QIZ C

0ol ToRRH AL R DULLSt Nt il Spanni ng  Cal ori ety

one phar eutic y “acceptabl e carrier.

?a@rriiﬁnglB@Isfhﬁine]?zigﬁlbto-N—ﬂeh;ﬂireﬁ}e-ayctld)l'lre‘lpe}mm_ ety pv(2Re s
or rocesses or reparin crystalllne ..

X SRR YRRk CyRA O ha sy dreshy )2 Aliiapin 3ri-
esE e Botiphag les DGR n fsRAlL Sk sD CAc W 1l bne
-pharrherpacillyeccepblé siriegr. crystal i zi ng

2-Chl ar o- N: ( 1- hyd -cycl.oheptyl methyl)- 5- ..

[ ( 2 AP RSR DY BF MRS PR i PPl gt
@h‘alo-rha(%tf&h}&dy@céfclﬁgg%tywéétth 982[a@ﬁq13{df&dyt3in§qlobt§ﬂp%py1)-

of acetone,” dirsop her, n-butyl acetate, n-

Hepidanxe;4, frelithyalne BH- [ & 41ttazitr- dfylirkenzargide pemipyisiaghy |

ket . d f thisg i i i | |
T e Tl S R e S e
C}Héﬂhﬁﬁil—%)foi)‘?w,ﬁdﬁfxomﬂiyﬁﬂﬁ3ﬂf[1I29Lt]fﬂdz_1’:h—2—y(]aaegzanﬁ_ﬁe;and
S enantioners), as well ‘as racem c, diastereoneric
aroring dveeltimgpoint essed bf betwhen 1@%erd.5 avkel 120176 s,

SBeastid S ekt SERE e TR R TR T odhBmes e
| st Mas 3Rbit o iRt hs@tt bBRARh 120 °CRI8 a1 12 °C+ 0.5 as

georretric 1somers and m xtures thereof. Al such
t medsoreel hycDiffereniabSenninglalehidetny.t hi n t he scope of the
prese i nyention. Tautoners exist a

t aut onBrNOther asAe BGPTSRV PHICO DY a?sgp ﬁ%’%{ﬁgﬁ%gﬁo{% gne

t SUPRTRS 2 PHaBSIQFEuAB4IR8mpositions comprising: admixing a 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 having a melting point onset of
between 108 °C +0.5 and 112 °C + 0.5 as measured by Differential Scanning
Calorimetry with at least one pharmaceutically acceptable carrier.

In another aspect, the présent invention provides for processes for

preparing crystalline 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]-

PCT/1IB2005/002102
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Even though one tautonmer may be described, the present
invention includes all 15 tautoners of the present

woanpmustds. One exanpl e of a tautoneric struct BCEIBEO002102

group of: NNH ONO 1 NA~ One skilled in the art
wi ||l appreciate that this group can al so be drawn as
its tautoner: NN O N CH -0 The present invention
aI so includes atropisonmers. At r%gl SO

eRFIBNSRIeoTaITISiRg: ATSERIIZiRg ZChiosA-Nh6L - §g§f3ﬁf¥ﬂg‘;“rﬂtﬂmﬂhﬂ>-
%%Q&R%{}@Hx% 3 ﬁﬁ:&ﬂdngg)ﬁ?%{l)sg’% o- 43@1&5813@14[‘10@ 4ffiazin-2-

IFon may nole oubl e "bonds.
vnémnaumhemmmdssdnﬂomoﬁazmmcAhhepmpﬁb@hnd&boﬁdah®m6Ik

e, TG ST RERIR. bR o O
PCT/ | B30 &%&Q%f thislidvéddaoh MclddeME stel&sdnidrie. @l dyhnd

group"” or " i ncludes strai ght and branched
@anblsqmemshald’al} @ﬂncalascsneﬂh‘récmndmﬂiyn@m 1(¢-2fResd o

a_di radi of. an_unsu tuted or

EpRtR B At ilstiie Iha oM R G SFsuch o
havidag from5 2 to 6 carbon atons. Exarrpl es of C2-C6
strai ght-chain al kyl groups include, but are not
limt gr@etccmpeum@ﬁt andqsa?is @b{})ue PreseRfUnYNtion. caR ARis] in saysaal
t?,]ulg Q[%?nglrtlglalﬁl thff Q{o?? %ﬁﬁkng I?&an aﬂh lfﬁél ket Sdehamine

tfeinh allidl gedmetnd: Bohwisydnd Iﬁkmresl:_thaﬂ‘pf eAll @i’lc}aiakl}oh&ne forms are

groups. include, but are not limted to

angludsepvithin Ehipicong of 5 Draspit lnmon(wyﬁle@ exjsl gy Piares of
r t

W AliBhefiE e%ttzg gigu gﬁlt gg;lgn gﬂw&mﬁ RUifoRS: lﬁéaorﬁﬁafeb.

"Hayes titbsigh tont ezmtﬁhémhsy bﬁadﬁ#cﬁlsadb thei p.r@ﬂeethnventk)yll igcludaskd

latter of which refers to s havi
SORPER e Sorhamds. BPEURRE Ohe SUBT g pgtre is
cRplpas of the hydrocarbon backbone Such

/EN\NH
o] N/KO

WA~

One skilled in the art will appreciate that this group can also be drawn as

0] N/l\OH

AV Ve Ve v

its tautomer:

The present invention also includes atropisomers. Atropisomers refer to
compounds of formula I that can be separated into rotationally restricted isomers.

The compounds of this invention may contain olefin-like double bonds.
When such bonds are present, the compounds of the invention exist as cis and trans

configurations and as mixtures thereof.
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substituents are independently selected fromthe group
consisting of: halo, I, Br, 15 d, F, -OH -COOH,

wonideloasmsenet hyl , - NH2, - OCF3, and O Cl-C3. TypCTAaB2005/002102

substituted al kyl groups thus are 2, 3-dichl oropentyl,
3- hydr oxy- 5-carboxyhexyl, 2-an1nopropy|,

pent achl orobutyl, trifluoropgethyl, nethoxyethyl,

3- hydr oxypentyl, 4- chlorobut |, 1, 2-dinethyl - propyl
and pentafluoroethyl "IPE Q ﬁudes fluoro, chloro

br ono - %51 %ﬂﬁrl é?(gl r3)‘? “£1E 1m1nc(1\€’d g&&%ﬁpﬂdWBnchEQEﬁﬁ%n

to a cycl cont i ni ng car bons
Thais ,radnhz&s t’Ehmfrﬁ:Sal@Ieye’l ed&rkid 4 dieniiciphasessubstituted or

piats %;%epe‘;- Gy Ernele E CabaIn O oLt gl g
e SapBonsioe. RSy o DAY ety oo
GYChAm@ited!to, tivl| RPEIPH, n-Butgl, ﬁlpeﬁtyylandamtxgb Examples of

bicyclo[2.2. 1 ]heptyl; the cycloalké
&mncbwhpma}n alsik gronpLingfude, by afsinot liguied 40, (1$0pé0py1 stert-butyl,

t: |
Y AUl LAt i cr -
@Bz‘ CHQ—){ Gd:H@’tKL(CH3)¥€HZb and l:(bB‘IQ_D]t;«;U tﬁﬂﬁyl‘ﬁn& g][‘ ofips @m tﬁ

groups i ndependently se|ected. fr C3al kyl (e.g.,
rEbiutpd Hifg ereynses S@fsz}"{l F’Of"’efoljal?(n]net hoxy). Exanpl es

of subgfl ttt:r'gﬁ Qlﬂylcl}‘lgllu@@% Both “QﬂsﬁHQﬁut’e&‘ GIRYfie and Ydub3Butae

not limt nmet hyl - cycl opr opyl
deil]n;és ﬁ;lie-laijﬂrlocﬁ o refe@s wsﬂhgllmcug/tmsdiaemglsubstltuents replacmg a

g pneé%kﬁ%@%arb%@%%&%@%@&%&@%@%&f 02102

s%ﬂsti%en@s ae mbéﬂehﬂl géle&ye h@ﬁh' thy Frou!p%oﬁsﬁir%tﬂfe halo, I, Br,

nber ed, nonocyclic cycl oal ring havi ng from?2
t@l H, &Hb@ﬁ)CHﬂdmﬂuamnqﬂndml\E{z,oO§Phe4@r(é~cihoﬁe
sel ect ed fron1the(€roup consj stin

1 ; ;
2 N, 3lypical subsgfgedialky! groups thyspge 3r\111°1119r0,i>ﬁatYﬁM1ylda<?'\?laf
? cﬁﬁg@% Jgkll 3 Lok isddy Eé‘;?};l\;fek %Tés RObT l%fﬁlBﬁQﬁcﬁhyq methoxyethyl,

hetero ude

t Kahyc&byﬁfeﬁfyw,rétaﬂ)lbrobdt}ﬂl,yldl-dfmnmylyﬂropylt atdrpentadluotdeilyhy | |
di hydr ot hienyl , r(T dazql i din (fl gl i di nyl,

i m dazé’ﬁl‘hyllndu PEOYA 20t I‘EFPn'E)‘%/’mOp?? BFPdi nyl ,

2- pyr rild (ayh f‘C?'@%C?ClBXIﬁ(&PlrbﬁYQ to a%ycl@af@l’@%ﬁﬁ dontaining from

het er ocycl oal k S a Stabl e 6-nménberéd, nonocyclic

cy & Ddrkts. rihig thewenng O Ogaydldalkyd’ mbm@mssag eBo@tHc
from1l to 3 heteroatons 10 sel ected fromthe group

C@&Sdaﬂ%tll apups Cc()jritﬁimn% t&(}jrﬂ 3% SZa?pniaﬂ\lt bi2ydlic cycNplkyl Sougs
0, an 1N 1San IN; 1Sand2N, | a and
274 T S W@le@szfg‘?f%-é oot B menb o
L A s R Bl SN BR A gt an
dbltcm@{md 1]h&ﬁ3¢1ameddy@pmmwgﬂﬁp PaayBptiBhally donkain 1 or 2 double
pi perazi nyl,” pi peridinyl
bonds (i.e., a cycloalkylenyl) including, but not limited to, cyclopentenyl,

cyclohexenyl, and cycloheptenyl. A “C3z-Cgcycloalkyl” may be substituted with 1

or 2 groups independently selected from C;-Csalkyl (e.g., methyl) and —O-Cs-
Csalkyl (e.g., methoxy). Examples of substituted cycloalkyl groups include, but
are not limited to, methyl-cyclopropyl, dimethyl-cyclohexyl, 2-methyl-cyclohexyl,
3-methyl-cyclohexyl, 3,5-dimethyl-cyclohexyl, and 4-methyl-cyclohexyl.
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wa 20060008548 - hexahydr o-i X6-t hi opyr anyl ,

15 pyranyl, 4H pyranyl, pyrazolidinyl, pyrazolinyl,
1,2, 3,6-tetrahydropyridinyl, tetrahydrothiopyranyl,
1, 1- di oXB€1LBB5/002102
t hi onor phol i nyl, thionorpholinyl, thioxanyl, and
trithianyl. The foregoing heterocycl oal kyl s can be
C-attached or N-attached. Ept- exanple, piperidinyl
can be piperidin-1-yl (N—attached%{or pi r|d|n 4-yl
(C- 20 armgoheEy heersyaloabkyly i6 piskibions edgmgpogyclic

ﬁg&@ﬁkf%@%%{@cfm 93} WY arb ol forms ARIPSHAd0 B! He%omylg ng

e ca car one carbon nitrogen doubl e bond
iseledtbdfriobngle gmug condstingrafol OnyIS; 13B/Nr 3IN; A8 andet B 1 S,

354 A perogch B B ond MASEHEergP oGl
gL Iﬁ¥ﬂ5ﬂ-§ ¢ F%tgr% H?M[)ﬁﬁ?'ﬂs include tgtréhyfd%fﬁﬁthzﬁ ﬁﬂl@'ﬂfdf@ﬂaﬁ

- oxazi ne etc ne er ed
htﬁtashydwylubrqm dilyydsothreamyl, m@a@shnyluw@dolsdmﬂ irsidarrdisel,

e ey} e v R bbbt "ana -

su bst i ,4 b S nibR R et @6 U RAIkyIAis RIYeNE 6-Biedrherddihoaseyclic
substituted with 1 to 3 substltuents i ndependent | y

sutleelikabiingigvitghomiddograsthpncaerss ard Hgmo to 3deiergaproy |

OB SR e e 1300 SIS Lqysheah, 19

RAENYN; 1S ahP$ N ncs a2 NowtS andel (Dpl SIalncht(efdl ©and 1 N; and
3-chl orophenyl , 2, 6- dlbronDphe
A, @ apd 2 bﬂblﬁ%%y@ﬁwmp@se ér@lalﬁﬁomsﬁhgﬁgl peterocycloalkyls

nélﬁ{l«{l #%&Wﬂy@%r%ﬁﬁwt %ﬁ%aﬁh M lioxolanyl, 1,4-

Rithidnyi, rhemiiyl:lmpymnimﬁngl,lmo@hﬁlm}ﬂ,rmpdxwyylppu@mydhpyl 2H-
%yé@%h%hox {)]}%g%olghl@fl? mﬁngqt.o n %é%;fg ¥etfahydropynd1nyl

, 4 I -
I

fthiomic@plrolingt, Itbdbmpi‘rmbyhyl thloxanyl and tnthlanyl

45C ma o,{létgeré@tg%]gg g%@%?foﬁ foig ! egé G gtaghqqéq?g\é ptéqﬁ:%ed or
i )rgec,: gitpﬁmdlﬁ{]lmbb g}%eﬁﬂﬂgl &P(ﬁl -Gach@yiod gipbr@m4lyl(e- 4

ons and fr 1 to 4 heteroatons selected 10
fataohetdhe group consisting of: 10; 1S, 1 N 2 N, 3 N,
4 N S, and 2N 10 a 1 N -a 1Q0_and
‘F’B?F‘?da‘fvft@}@ té?(%?ﬁ‘ﬁ‘l gso‘fc?fm%‘f‘gx%F‘ggﬁel}?ﬁ%%a g%l i
@hﬁﬁ%@feﬂ'rﬁl 5 A&ViHgl Bne SdborREADOObr bidBattRmh-difto %énUdcﬁle bond
2-furanyl, § furanyl, imdazolyl, |soxazol

i mdhmag (.51 2- -ppNelit Az PyIrolingt££6) gnd 6 meareﬁﬂngs having one
?ﬁrg?rﬁ {dn%lcg%az &?%t]géerﬁ] c%lugl)élbopa 1rbth% rtngclﬁé g., dihydro-2H-

pyrroly
3pﬁ)iﬂi§ﬂ o] g13,4- wﬁl@ﬂr@wnmw Bj4d(azych‘¢12H—Bl- AJokazine, etc.). “5 or 6-

mgr%lu:r%{cﬂlzhletg%/clcycl%al ¥lrsa¥r;agyl)le sult)sglltuteg such as those set out above for
Cs-Cgeycloalkyls, where possible.

The term “phenyl” refers to unsubstituted and substituted phenyl groups.
A phenyl group may be substituted with 1 to 3 substituents independently selected
from the group consisting of: C;-Csalkyl, -O-C;-Csalkyl,-OCFs3, halo, and a Cs-Cg

cycloalkyl.
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2-thienyl, 3-thienyl, tetrazolyl, thiazolyl,

t hi adi azolyl, triazinyl and triazolyl. A "6-nenbered
is a stable 6-nmenbered, nonocycl i CT/IB2005/002102
aromatic ring radical having from3 to 5 carbon atons
and from1l to 3 heteroatons selected fromthe group
consisting of: 1 N, 2 N ands3 N Illustrative

exanpl es of stable 20 6-menbered heteroar%/ i ncl ude

pyr i di¥pia) pubshpidRhenyl gFpups elnds. dphate npf limited to,

r
PAAORENA I Ao MASE T Ettprufi PO CICTREIARRA,
tdotrBlustdisdthylpbeatys, 3- md‘élgbphmm I4ymsﬂalybphmyl f&i}mmdﬁbyl-phenyl

o B R eos ok ok e GREhi o B e P iyt 5
%H&H&%Lff)ﬁéﬁ;}@q -2BHo Bﬁéﬂy‘l lgﬁ@hﬂh%ﬁhbﬂéﬂyl Ag&ﬂékfé»spheﬁyl 3-

napht Hy oup rray e substituted Wt

stuﬂgmommdnﬂ?hemyldh@emmwe@aél %meébbﬁyri}meth’yépm@lh,p?

S0 b s RN 1l ©

PCT/ | %@Q%M%ete@@?@ﬂ's itaBESCRidRbeeM, Gondéiklic, aromatic
DRAW NGS Fi gure erential Scanning Calorinetr

tm@mﬁml ba\@mg fremgl togt ¢arlbQay Aomys (111d from 1 to 4 heteroatoms sel%cted
{ -

WSO a5 LARERRKFS Y] : P 6 2RNR Par IR, Rk

i Ny diandHt Nl ad #10t andazNn -I]Zusyﬂahvéaexaamﬁ:sjd stdBlkeaanleenbéred

Zheéqylpgryg mplpqlp, %g@ré )(15? llulmdte urany Ci I%Iu'\g;nyﬁpf %Er%rllj T of

Blﬁﬁh%r& b B@ryllgoéﬁaicﬁyl 8&&%[;@%&015?%98&1}&3/10 hoRY!or-
3‘i4pi'ﬂdlﬁyl4b§/mm&hnﬁ 2-, 4, Jor Bepyzianidlivig], pFseaciyl, @yrolybaor e

D%B UEP&??{ZEB’ 6Zelmyl>% (P.}yéb]'%&(%)zmy I Q{Jyrgzm}ﬁ ‘Phlenyl
C)! 9{191{3@}75 Mhél@ﬁ hXtIrQZ'oEdltﬂranl% hyidaiaxolyl3 tER iy ¥t @iaoelyl. ) -

di"oxo-

3H [1,8 “ﬂmmbwhh@telsﬂa]yl bisrazatilel 6-nemxtengd, enopoc Gligparematic
C? N GF THE . | NVENT]
lﬁﬁ@éﬂi g[r)ﬁgm sée qn ghams any CM/ IO, a%g\é hegtgro%ltﬁms selected

PHERAhA EIoRAP cOAsiGRIFREUNNS 2 0f; ah@ BFNN Hlustratavebxamples of stable
pharmaceutically acceptable salts thereof, that are

ué-afeunbesed heieraey! inglud eyridingay hmtdiar-wh grdmiin-2-yl,
BB gpROrY. O seases such e heuraiol d
cryst ail3-ng 62rr6hib6fed-h&e€darﬂygib@(15nay be optionally substituted with
1 to 3 substituents independently selected from the group consisting of: C;-
Csalkyl, -O-C;-Csalkyl,-OCF3, and halo.
A “naphthyl group” refers to unsubstituted and substituted naphthyl
groups. A naphthyl group may be substituted with 1 to 4 substituents
independently selected from the group consisting of: C;-Csalkyl, -O-C;-Csalkyl,-

OCF;, halo, and a Cs-Cg cycloalkyl.



10

15

20

25

Wa@ 2606h08548- 4, 5- di hydr o-

20
cycl oheptyl net hyl ) - 5-[ 4- (2R- hydr oxy- 3- net hoxy- propyl ) -

3H[1,2,4]triazin-2-yl]-benzam de conprising | ess than
2.5%residual organic solvent, and nethods for
preparing said conpositionsig-Further provided are

met hods for cr stal lizi

2-Chl oro- N- (B W&F%&E?ﬁ%@%‘yﬂ\@ﬂ (2R-
hydr oxy- 3- nethoxy propyl) -3, 5-di oxo- 4, 5-di hydro-3H[1,
2, 4]triazin-2-yl]- 25 benzam' de. I1. PRCI:ESS CF

ING COMPOUNDS Conpounds of Formula | can be

e B S e R e e
mm&ym@W@WM@WMB@QQ RIOADRP-prophT)-3,6tdioxo-4,5-

forth bel ow as wel s usi ng nethods d d
PR35 A P SR B A SPoRlsDer

10/ 748, 340, which is hereby incorporated by reference
|fngLL£§ent|rety Scheme 1 00 HNI R, NNO ON~

"0 W ouEF ontg e LYo aR I M here 2 0

@yclNh@tNme@nﬁW[@fQRH?ﬂrox% -RefRxP-propyl)-3,5-dioxo-4,5-dihydro-
3H-[1,2,4]triazin-2-yl]-benzamide (Example 4, Sample D).

Figure 3

Powder X-ray Diffraction (PXRD) spectrum 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-y1]-benzamide (Example 4, Sample D).

DETAILED DESCRIPTION OF THE INVENTION

I INTRODUCTION

The present invention relates to the preparation of compounds of Formula
I and pharmaceutically acceptable salts thereof, that are useful as agents in the
treatment of diseases, including inflammatory diseases such as rheumatoid
arthritis. Also provided are compositions of crystalline 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 comprising less than 2.5% residual organic
solvent, and methods for preparing said compositions. Further provided are
methods for crystallizing 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.

IL. PROCESS OF PREPARING COMPOUNDS
Compounds of Formula I can be prepared by applying synthetic
methodology known in the art and synthetic methodology outlined in the schemes

PCT/1IB2005/002102
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-19 Scheme 3 00 O HNOHHN ON-N N-NOOH™H 2O
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2006/ 003513 PCT/ 1 B2005/ 002102 -20 Schene 1 refers to

the preparation of conpoundg7of fornula I.

set forth below as well as using methods described in United States Patent
Application Serial Number 10/748,340, which is hereby incorporated by reference

in its entirety.

Scheme 1
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Conpounds of formula I (e.g.,
2-chl oro- N- ( 1- hydr oxy-cycl ohept yl net hyl ) - 5-[ 4-
w0 2606lvgsiiaxy- 3- met hoxy- propyl ) - 3, 5- di oxo- 4, 5- dPOyABMO3642102
-[ 1,2,4]triazin-2-yl]- benzam de) can be prepared
from conpounds of formula Il (e.g., 2-Chloro-5-(3,5 5
di oxo-4, 5-di hydro-3H-[ 1, 2, 4}g8ri azin-2-yl)-N(1-hydroxy
-cycl oheptyl net hyl )- benzam de) by reaction with an
appropriately substitutedhemezZne (e.g., (R -(-)-
gl ycidyl nethyl egther) of forrmula Vhl1 in the presence
of a catalyticallly effective anounfj of a Lewis acid,
and a pol ar gg\ve i ncl udi ng bufptfotylimted to N N
dinethylforna?ﬁde, N, N- di met hyl afet amm de, or
N- et hyl pyr rgf elgfione, 10 di net Nkﬁoxide, and
The aforesaid reaction can be
serat ures rangi ngA om0 Cto 100 C
0 72 _hours, wh the preferred
conditions are Hor mani de : PO
In certain enbofjmets, the reactidn cidn be carried
out under inert ¥eac?ion conditionsRusiRg an inert
solvent (e.g., an anhydrous sol vent) under an inert
gas atnosphere (elXg., 15 nitrogen gaB). Exanples of
Lew s acids include conpounds ha;;gg the formula MXt,

t et rahydr of ur an.
performed at pé
for a period o

where Mis selecte ron1tq§ group/cont ai ning A, As,

B, Fe, Fe, (a, My, , Sb,jySn, ¥, and Zn. X is a
hal i de selected fromth p consisting of O, I,
F, and Br. Those of skiFtjin|the art will recognize
that t is an integer fr A 5 depending on the

val ence state of M Ex I
MXt 20 include, but are ng
AlF3, Al Br3, AsCl3, Asl3,
Bl 3, BF3, FeCd 3, FeBr3, Fe 3, Fed 2, FeBr2,

Fel 2, FeF2, GaCl3, @&l3, GaF3,[&GBr3, Md 2, M12,
MyF2, MgBr2, Nod 5, SbC13, 8b13)p SbF3, SbBr3, Sbd 5,
Sbl 5, SbF5, SbBr5, SnCl2, Snl2, SnF2, SnBr2, SnCl4,
Snl 4, SnF4, SnBr4, TiBr4, % Cl2, TiCl13, TiCl4, TiF3,
TiF4, Til4, Znd 2, Znl2, ZnF2, and ZnBr2. In 25
addition, Lewi s acids such as A1203, BF3BCl3SMe2,

Bl 3SMe2, BF3SMe2, BBr3SMe2, BF3. OEt 2, Et2A1C1,

Et A1C12, MyCl2. OEt 2, Myl 2. OEt 2, MyF2. CEt 2,

MyBr 2. OEt 2, Et2A1Cl1, EtAl1Cl2, LiC1OX (lithium
perchlorate), Ti (O P64 (titanium tetraisopropoxide),
and Zn(OAc)2 nmay be enpl oyed. |In another enbodi nent,
Cobalt (I1), Copper (I1), and Nickel (Il) salts such
as (CH3CO2)2Co, CoBr2, CoCl2, 30 CoF2, Col2, Co(N03)2,
cobalt (Il) triflate, cobalt (Il1) tosylate,

(CH3C2) 2Cu, CuBr2, CuCl2, CuF2, Cul2, Cu(N03)2,
copper (I1) triflate, copper (I1) tosylate,
(CH3CO2)2Ni, NiBr2, NiCl2, NiF2, Nil2, N (N03)2,

nickel (11) triflate, and nickel (I11) tosylate can be
used in the reaction of VIIl and Il. Monoal kyl
boronhal i des, WD 2006/ 003513 PCT/ | B2005/ 002102 -21

of conpounds of formula
imted to: A1C13, All3,
AsBr3, BCl13, BBr3,




di al kyl boronhal i des, nonoaryl boronhalides, and

di aryl boronhalides may be enployed as Lew s aci ds.
weaom/ezmsh nmetal trifluoronethanesul fonates sBCIIBR05/002102

Eu(Orf)3, Dy(OTf)3, Ho(Orf)3, Er(Orf)3, Lu(Orf)3,

Yb(Orf)3, Nd(Orf)3, &d(Orf)3, Lu(Orf)3, La(Orf)3,

Pr(Orf)3, Tm(Orf)3, Sc(Orf)py- Sn(Orf)3, 5 AgOIf,

Y(Orf)3, and polyner resins thereof (e.g., Scandi um

triflate polystyrene resichem®ed Sc(Orf)2) can be used

in a solution such as one part water gpd four to nine

parts tetrahyd ofur ~Furthernore, sijlica gels may be
enpl oyed in pon such as gj |4 gel (CAS
112926- 00- 8 sed for colunn chr om&togr aphy,
preferably thé*range of 80 - SQ%Jqpsprartlcle

si ze. &rtafth enbodi ments, 10 © ewi s Acid is a

silica geI and )t he reactien—+s carried_out in a

sol vent such , N-di met hyl f or mam &€ , N-di net hyl
acetanm de, o thylpyrrolidinone, m Xt ur es
thereof. The et oned Lewi s achs >»PHhel ude
het er opol y aC|o§ their salts, zeol|te-tlype

mol ecul ar siev® Lefi s conjugate aci d-R¥ype Gsuper aci d,
or Lewis acid (such as A1C13, BF3, or XF5 (X = P, As,
Sb, or Bi))- trgated oxide or 15 nol ecukar sieve, and
| oaded with porous inorganic carrier (such as
activated C, Si02, A1203, MgyO Ti 02, natural or
synthetic al um nosilicategdnelfe £€o0lite). Schene 2
refers to the preparation of conpounds of fornula I
Compounds of fornula Il can be prepgred ron1conpounds
of formula I X (e.g., 2-

Chl or 0- 5- (3, 5- di oxo- 4, 5- di hydo [112, 4f¥r|a2|n 2-yl
) - benzoi ¢ aci qy), by reactlng 4iQ wWNt h a conpound of

formula XV, RL (e.g., 9-am¥nonethyl -cycl ohept ano
HCl), in the esence of a coq} {ng reagent such as
1-[3-(di nmet no) propyrT- 3-ethyl carbodiim de
(EDCl), dic rex yFr bodi i mi 1,1 -

car bonyl di i m dazolje (CDI') and aybasg such as

di met hyl ami nogyri ddne (DMAP) og2trigethylanine in an
aprotic solvent, such as nethylene chloride, 25
dinethylfornankﬂe, or dinethylsukﬁpxide, preferably
1-[ 3- (dinethylam no)propyl]-3-ethyl carbodiinm de and
di met hyl am nopyridine in dinethyl formam de. The
aforesaid reaction may be run at |a tenperature from 22
Cto 60 C, for a period of 1 hour po 2@ hours,
preferably 22 C for 18 hours. Conmp@undg of fornula V
may al so be prepared from conpoyRds Sy formula X
(e.g.,

2- Chl or o-5- (3, 5-di oxo-4, 5-di hy o-§HN[1,2,4]triazin-2-
yl)- benzoyl chloride) bygjeaction|by reacting with a
conmpound of formula XIV in the pg€sence of a base
including but not limted to ding an1n%Pyr|d|ne
(DVAP), WD 2006/ 003513 PCT/ | B2005XQ0
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triethylam ne, aqueous sodi um hydroxi de or aqueous
pot assi um hydroxi de in an aprotic solvent, such as

waorbdsyoena chl ori de, ethyl acetate, dichloroet R@ngB2005/002102

di met hyl f ormam de, or di et hyl sul foxi de, preferably
aqueous sodi um hydroxi de and di chl oroet hane. The

af oresaid reaction nay be r2n at a tenperature from 22
5 Cto 60 C for a period of 1 hour to 24 hours

pr ef eSelisme hrefeniie Bierrenassiona gempowngs o3 formplal

CORRBIA AP QLSBT AP AARRI it 5
¢R-byddey-Suabthasy-phipyiy3,s-divxord ﬂehl—qﬁraa&HHylz Alofdzior- z{ya-
eevpmaBerabap e en e koS B bt a4 Chi 505
Gl HlaLo5. g{@fmﬁﬂqﬁ 2UTHEIRESD @bm% gd%%y-(éy&l@héﬁ?fﬁaetﬁﬁj a

period o to 24 hour's, ferably oxa
bbhzaniide byneantioh ywitnan amﬁlropnatﬁy mbsanmdewran@ éfr@eﬂ?a)t-(u}—

Dbl RS pehapamia VEiRGR B asncesd £ERIQoeRY Petye
G QM}C&SL%S E&H%ﬁ@a bﬁlbafsohh:ﬁt ARlaadsow asclimbedd M,N-

Schene gpoun s of formula I'X can be repared

fdnmﬁhw&mmmd@ 1\;5 digrethyil acotamige; orgN-dreathiyl ByixgliciRgnsn
ﬁaw?thﬂﬁ%ﬂgg 50 8 BRI SPAORERUE 190l b b Somed

et rdn B 26m 0 °00o 160 °C Corf dperpde 12itod2dioudk, tvhere
to 24 hours, preferably 100 C for 18 hours. Sche 4
rtbff preferied copditipheys ﬂHﬂ@tbhlf@?naEB%Wd§ IF 24 Bpwst gﬁa sgriain

f.
Ahfhomen & heFRABMANAR b8lcar RUTH el i ich AUEbRTsine
|aﬁ 11‘i‘&rhﬁﬂﬁn$ (.8, moandg&almhscsblvbmb [mldiei ai(lme:ﬁgasbﬂnpspé@m(e@
froma caomound_of fornula wher ei.n, R
mrQ@Q)géFkﬁxanﬁ’}esr‘g&&V%?Fl% ipffudé cofmpaman biving thegpmua
0

W Htffe M sl Biba frohERD Bl Rl 6 b B Tae, Se,
oy S, SpyEif andsfin.yXds hbalide wteclxzzl(f@m lklecgmmemlﬂlstlflg of CL L,

pé’ ohE s TR At R G b ket AT LS b PRl 8% 2as

bl aRfvalcsbar of 1! Exdhifledbpenpdanys ot ﬁhﬁﬁﬁlmxe
|s prepared by reaction of a conpound of fornula Xil

vintlhdarpubaaos iokcd o: W@iaoéﬂb AlFe. ABa Aaf delghelis ABT:
?#@It" ]?]ér3r %ﬂaB Pf\? g}ﬂft’ veh tﬁeﬁ gf'tf Fé L NreQ qjeﬁ% GaC13,

tenyer
f G OF:! GaBS, M{g@ngmMgmMgmﬂ Nlﬂ?lg@be}lﬁsblg smm SbBr3,
froma period o nutes to about 2 ho

o9 lfle b, GO0 SEBr:oSnED, Hele e, SRTo 6 S Saliof HRACS B,
2000/ Q03R 1B RCTi¢B2PR5/AR2 498, Za@3 Znl,, ZnFy, and ZnBr,. In

addition, Lewis acids such as Al,O3;, BFsBCl;'SMe;, Bl3-:SMe;, BF3-SMe;,
BBr;'SMe,, BF;-OFEt,, Et, AICI, EtAICl,;, MgCly-OEt,, Mgl-OEf;, Mgk, OEt,,
MgBr,-OEt,, Et;AlCI, EtAICl,, LiClO;4 (lithium perchlorate), Ti(O-Pri)4 (titanium
tetraisopropoxide), and Zn(OAc), may be employed. In another embodiment,
Cobalt (II), Copper (II), and Nickel (II) salts such as (CH3CO,),Co, CoBr;, CoCly,
CoF,, Col,, Co(NO3),, cobalt (IT) triflate, cobalt (II) tosylate, (CH3CO,):Cu,
CuBr,, CuCly, CuF,, Culy, Cu(NOs),, copper (II) triflate, copper (II) tosylate,
(CH3CO,);Ni, NiBr,, NiCl,, NiF,, Nil,, Ni(NO3),, nickel (II) triflate, and nickel
(IT) tosylate can be used in the reaction of VIII and II. Monoalkyl boronhalides,
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formula XiI is prepared by the reaction of above
di azoniuminternediate with a conpound of fornula

w0 d67005388( C=0) N( C=0) CH2( C=0 N( C=0) ORB, under POasBm05/002102

conditions. The reaction is typically carried out with
sodi um acetate as the base at a tenperature fromOC
to 120C, preferably 10C, then warmed to 120 5 C, and
the reaction is generally run for_a p&rlod of . 1 hour

tdballﬂl bpenbalidesy mpreasy Bpronhakidess gnck dapil beronhglides maype
g aﬂdewi‘sgﬁ%?ﬁs Bire SOmLY Hnﬁ&&o%eﬂ?ingélﬂ%ﬁté %ﬁéh! as

appreclate t InN Ssone cases

mwo@m g O R LIS (OTELs, EB(O'H%ULHM o MbQ TP, NpHOLN 30N,

oo GRS PRER b Grononelifor Syl S5 0N o

@f‘fd'Y'@@g?) %Hlpblyrﬁbrtr&@nsathéreoﬂé@ SandienciFlR Dol Rtyrene

Geené an Protective Groups in Organic
Soin; rP&SsCOT@ED darﬂab usgd fma Wlu@«)n SacB@n one paY yateFRAGfIUE §0

FerCrHED OB POt gk SRl T e ER e

-E@&Utl%g %léé’ﬁ @}?@WMW&%@% O(QS) el @t ONIUohh chromatography,
r OXy-
qy@ﬂemhépmyhm@pg% pf 8(5X A0 paesh particle size. In certain embodiments,

Qe v AT A BLARY I acioiid Elrred opt i splvent such as
o I\ﬂdﬁﬁbtlﬂylibnﬁhﬁ&i‘d Rr i thyNce tantigte] rop Ryme Bl rifotijlinehdy or

cycl ohe&tyl met hyl ) - 5-[ 4- ( 2- . .
HYERBRS/ greﬁgt’ﬁlaﬁ( nymﬁypye@ngagés also include heteropoly acids

Sc}rQ@}%sA&&g %’o%‘i&ﬁe %ﬁ@l}l{a} s@vé"%ﬂew(ﬁgdnﬁh te¥dcld- %@% r(ﬁ@ld

oro-5 hydr oXy- 2-
N Tsetid ydid psmoh)yd; )XlGl,gS%Ej oXEF4(36= Rilﬂsyﬁb,COTM) [re&edgoxu}le or

tlg‘ll)l%glhgr SZIC e, JmcH-oaéeld P/ }? %81?6 s ? o(r:éa%g] ecpan)llerrzeuclill as actlvated C,
Si0,, Al,O3, MgO, TiO,, natural or synthetic aluminosilicate-type zeolite).
Scheme 2 refers to the preparation of compounds of formula IL
Compounds of formula II can be prepared from compounds of formula IX (e.g., 2-
Chloro-5-(3,5-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-benzoic acid) by reacting
with a compound of formula XIV, HzN-R1 (e.g., 1-aminomethyl-cycloheptanol
HCY), in the presence of a coupling reagent such as 1-[3-(dimethylamino)propyl]-
3-ethylcarbodiimide (EDCI), dicyclohexylcarbodiimide (DCC), 1,1°-
carbonyldiimidazole (CDI) and a base such as dimethylaminopyridine (DMAP)
or triethylamine in an aprotic solvent, such as methylene chloride,
dimethylformamide, or dimethylsulfoxide, preferably 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide and dimethylaminopyridine in
dimethyl formamide. The aforesaid reaction may be run at a temperature from 22
°C to 60 °C, for a period of 1 hour to 20 hours, preferably 22 °C for 18 hours.
Compounds of formula V may also be prepared from compounds of
formula X (e.g., 2-Chloro-5-(3,5-diox0-4,5-dihydro-3H-[1,2,4]triazin-2-y1)-
benzoyl chloride) by reaction by reacting with a compound of formula XIV in the

presence of a base including but not limited to dimethylaminopyridine (DMAP),
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NH 'H benzam de c¢1 o WO 2006/ 003513 PCT/ | B2005/ 002102
-24 # STRUCTURE NAME 4 HO O N 2-Chl oro-N-(1-hydroxy-

WO AMNY/ 00318 ohept yl net hyl ) -5-[4-(2- PCT/IB2005/002102

hydr oxy- 2- met hyl - propyl ) - 3, 5- di oxo-4, 5-di hydro-3H N
[1,2,4]triazin-2-yl]-benzamde OHC 0 5 0 HO
2- Chl or o- N- (1- hydroxy- o N-2¢-

cycl ohexyl net hyl ) - 5-[ 4- (2- hydr oxy- . .
gyl ppiniep p@IEOPS SosiuID Hyrepidg og aqueous potassium hydroxide in an

SRR, s ARG At ol R O
diméthgifdrydameaddy o lirbethvlsylRxided posfgrably aqueous sodium hydroxide
araniprabe Thapira e ey be Rt A SRR
Defty %GH,Ofor a period of 1 hour to 24 hours, preferably at ambient temperature
for 3 hours.

Compound X can be prepared from compound IX by reaction 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, preferably oxalyl chloride in methylene chloride at ambient
temperature for 16 hours.

Scheme 3 refers to the preparation of compounds of formula IX, which can
be converted into compounds of formula V by the methods described in Scheme
2. Compounds of formula IX can be prepared from compounds of formula XTI
using decarboxylation conditions, preferably mercaptoacetic acid in water
containing a base such as sodium hydroxide at a temperature from 22 °C to 160
°C for a period of 1 hour to 24 hours, preferably 100 °C for 18 hours.

Scheme 4 refers to the preparation of compounds of formula XIII and XI,
Compounds of formula XI can be converted into compounds of formula IX by the
methods described in Scheme 3.

A compound of formula XTI can be prepared from a compound of formula
XIII, wherein R® is a (C;1-Cyp)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¥isa (C1-Cp)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
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WG-20s100854y - pr opy

N, 2-Chloro-N(1-hydroxy O 1-NN
cycl ooctyl net hyl ) -5-[4-(2-hydroxy-
) -3, 5-di oxo-4,5- di hydro- 3H [ PCT/IB2005/002102
1,2,4]triazin-2-yl] H N benzamde OHCI 0 g O ~Ooff
N I N 2- Chl or o- N- (1- hydr oxy- QAN '
cycl ohepyl net hyl )-5-[4-(2- _23_
hydr oxy- 3- net hoxy- propyl? H HO
dornda A1l5s @rqwmddlyghp rgqction of above diazonium intermediate with a

Pyt {10805 Y R RSORS00 - OO

byisit obveditydrye tThyrpachoh 4s fyRichlyylcanyd out with sodium acetate as the
3- met hoxy- propyl) 3,.5-di 9x0-4, 5- [
base a prtenperpireirom 0°Co é%oﬁérpz%fﬁﬁaaky@ ge%wamed 0120

%g%/dotg%g?lagu&qy ATy N

- yJueO@aroBBEtYE ). Mccﬂ 4Hedr. hwssoz@% 100)

3- met hoxy- propyl ) -3, 5-di oxo-4
di hydﬁbiesqﬁnmnarymﬂr 1@2@ At pil) pmprewall@éhaéalhf%e egsey 11

%rgtechgoé’rguﬂg rg;fy by 1% Bit¥d during preparation. After the target molecule
is made, the protecting group can be removed by methods well known to those of
ordinary skill in the art, such as described in Greene and Wuts, “Protective Groups
in Organic Synthesis” (3rd Ed, John Wiley & Sons 1999).

Examples of compounds which may be made using the foregoing schemes

and description include those in Table 1:

Table 1
# STRUCTURE NAME
1 0
\O/ﬁ/\j\% 2-Chloro-N-(1-hydroxy-
OHo N’N cycloheptylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propyl)-3,5-
n HO dioxo-4,5-dihydro-3H-
N [1,2,4]triazin-2-yl]-benzamide
c o ,
2 o .
AN
CHO™ ¥ )N\ l 2-Chloro-N-(1-hydroxy-
OHO N’N cycloheptylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propyl)-3,5-
n HO, dioxo-4,5-dihydro-3H-
N [1,2,4]triazin-2-y1]-benzamide
Cl 0O
3 OH o)
HO NJm 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




OHO N_N cycl opentyl net hyl )-5-[4-(2-

hydr oxy- 3- net hoxy- propyl ) -3, 5- di oxo-4, 5-di hydr o- 3H
wooddkopsi3 2, 4] tri azi n-2-yl ] -benzam de CI 0 12POr/iB005/002102

"\" NIl 2-Chloro-N 1-h drox - N(yy ON

cycl opentyl methyl )-5-[4-(2

hydr oxy- 2- net hyl - propyl ) - 3,-24- di oxo- 4, 5-di hydro-3H OH

NH [1 7A'|fr|::|7|n9\/l'l-hpn7am e. CL.. 013 0O 0

2- dht o SiFmFC(TIJRﬁydroxy OHO ; NN | NAME

cyc fh\/l\ '—'\r/L_/’)

hydr‘bx T nﬂ\\ oxy propyl ) 3, 5- [di oxo-4, 5-di hydro-3H

OH NH riazin-2-yl]- benzagrftﬁgro_l\ﬁgll_hg)drg,@_ 0
2- Chl of o- lN hYdr oxY OHO11- - N Nycloheptylmethyl)-5-[4-(2-

cyc| oblit y? met hyl ) - 5- [ 4- ( 2- hydr ojxyperoxy-2-methyl-propyl)-3,5-
3-neth ylg- y, 5-\i 0x0- 4, 5} dioxo-4,5-dihydro-3H-

di hydr 4 Azi n- 2-yl || NRADEzb&2idendmide Cl O
WO 00/ 0035c13 oPCT/o|HB.2005/ 00210p -26

5 H?(j%

2-Chloro-N-(1-hydroxy-

PNp 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 .
¢ o
6 0
HO r
N 2-Chloro-N-(1-hydroxy-
O)\N/N cyclooctylmethyl)-5-[4-(2-hydroxy-
2-methyl-propyl)-3,5-dioxo-4,5-
H dihydro-3H-[1,2,4]triazin-2-yl}-
N benzamide
OH
¢ 0
7 1 >0 o

ﬁ 2-Chloro-N-(1-hydroxy-

o~ N cyclooctylmethyl)-5-[4-(2-hydroxy-
3-methoxy-propyl)-3,5-dioxo-4,5-
y dihydro-3H-[1,2 4]triazin-2-yl]-
N benzamide
OH
¢l O
8 O
O N 2-Chloro-N-(1-hydroxy-
Oy~ N cycloheptylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propyl)-3,5-
K HO dioxo-4,5-dihydro-3H-
N [1,2,4]triazin-2-y1]-benzamide
ci O

H,C~
o/\l/\ b 2-Chloro-N-(1-hydroxy-

cyclohexylmethyl)-5-[4-(2-hydroxy-

3-methoxy-propy})-3,5-dioxo-4,5-
H HO dihydro-3H-[1,2,4]triazin-2-yl]-
N@ benzamide




# STRUCTURE NAME 15 O N ||

2 Chl

wa-20mstoa3d13 pr opyl ) - 3, 5- di oxo- 4, 5- di hydro- 3H[ PCT/IB2005/002102
NHOH benzamide C1 0 16 O "
OHO N, N

1,2,4]triazin-2-yl]-
2-Chl oro-N (1-hYdroxY-

oro-N 1-h drox -

HO ~ , N

(y y ONcyclobutyl nethyl)-5-[4-(2-hydroxy-

cycl opentyl nmet hyl ) - 5-[ 4- (2-231ydr oxy- 3- met hoxy-

propyl)-3 5- dioxo-4 5-dihydro-3H NH H
[ 1,[2¢t 4] STRIHAIUREZ- y| ] - benzanm de v 17 0 \ o~~N'
2- loro-5-14-(2-hydroxy-3- O=N=| ] N
net hl8xy propyl) 5 di oxo- 4, 5- di hydro 3H
[ 1,12, 4] troazyh-yh]- N (1- hydrog Yhn
cydl ohkpt yImes bdd )& benzani de °r i
2 | o N- (1 ch hyl - / cfylme [4- 2-hydroxy-
B of o- N-(1-hy OXyrrEt y -propyl) -3,5-dioxo-4,5-
cycl oheptyl et h 4-[0( 2-_hy drcﬁ’HSMro- 'H—[l 2.4\triazin-2-yl]-
nmetlhyl 1 propyl ) - dlﬂgyzqﬁ,ge H NH POH
[1,[12, 4] triazin-2- ben Cl o191 I NO
2- Chl of o- N- (1- hy ox?z H O o~|\r N
cycanept yl met hyl o 5-[ 4- ( 2-
o N
2-Chloro-N-(1-hydroxy-
OH N
N~ cyclopentylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propy})-3,5-
OH dioxo-4,5-dihydro-3H-
NH [1,2,4]triazin-2-yl]-benzamide
ct O
12 0o
NJH
HO | 2-Chloro-N-(1-hydroxy-
N
07 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
¢l O
13 0
\OMN/[SI , v
= 2-Chloro-N-(1-hydroxy-
o )\N/N cyclopentylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propyl)-3,5-
OH dioxo-4,5-dihydro-3H-
NH ' [1,2,41triazin-2-y1]-benzamide
¢l O
14 o
o N)Hl 2-Chloro-N-(1-hydr
-Chloro-N-(1-hydroxy-
OHO)\N/N cyclobutylmethyl)-5-[4-(2-hydroxy-
3-methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2-yl]-
OH .
NH benzamide
cl O




hydr oxy- 2- phenyl

-ethyl)-3,5-di oxo HHO
4,5-di hydro-3H[1,2,4]triazin-2-yl]-
wWoRVEM0H1803513 PCT/ | B2005/ 002102

N benzam de Cl O
- 27 # STRUCPUREBIANVED2102

20 0 i )N 2-Chl oro-N-(1-hydroxy- H O ON
cycl oheptyl nmet hyl ) -5-[ 4- ( 2-

hydr oxy- 2- phenyl -

et hyl) - 3, 52@joxo H HO

4,5-dihydro-3H[1 2 4ltriazin-2-yll- N henzanide Cl 0
21 # QO @I‘RWTURIHll ()—|O&NN NAME
2-Chlofo-5-] A (g_efhnyv 2-hydroxy-
pr 1}-3,5- X0- 4, 5- dlhydro 3H H HO
[1, ,4 yI] N- (1- hydr oxy-
cyc| ohe ) benzam de N Chi@o-N22-hiHBGyH3C ~N
2-0nl o Nydr oxy—OHOLNA | cyclobutylmethyl)-5-[4-(2-hydroxy-
cyc oh apt y| met B 2-methyl-propyl)-3,5-dioxo-4,5-
hyd oxV-3-is . opyl ) -3, 5di H-[1,2,4)triazin-2-y1]-
di oko- &, 5- di »~= 2, 4] tr| ¥R yI ] - benzami de
a p 28 H O ~N- 5- [4-(3-tert-Butoxy-2-hydroxy-
OHALN. N propyl )-3,5-di oxo-4, 5-d] hydro-3H [
1,2 triazin-2-yl@-2-chloro-N-[1

~o

2-Chloro-N-(1-hydroxy-

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

17 Q
~ N)S
I 2-Chloro-5-[4-(2-hydroxy-3-

o )\N’N methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H- [1,2 4]tr1azm—2—yl]-N—
(1-hydroxymethyl-

NH “on cycloheptylmethyl)- benzamide
o}
18 1 1o i
@H 2-Chloro-N-(1-hydroxymethyl-

o N/N cycloheptylmethyl)-5-[4-(2-
hydroxy-2- methyl-propyl)-3,5-
dioxo-4,5-dihydro-3H-

NH “oH [1,2.4]triazin-2-yl]-benzamide
¢ O
19 o
:H\T"‘ ‘N)Jm 2-Chloro-N-(1-hydroxy-
OHO)\N/N cycloheptylmethyl)-5-[4-(2-

hydroxy-2-phenyl-ethyl)-3,5-dioxo-

n HO, 4,5-dihydro-3H-{1,2 4]triazin-2-yl]-

N\)O benzamide

¢l O




N HO hydroxy-cycl oheptyl net hyl ) -

benzamde Cl O 24

H3C-O H'"1 N OHO N-N 2-Chl oro- N-[ 2- (2- chl or o- phenyl ) -

wetmelop3B3[ 4- (2- hydr oxy- 3- net hoxy-

cl

propyl ) -3, 5-di oxo- 4, 5-di hydr o- 3H
[1,2,4]triazin-2-yl]-benzam de

cl 0250 HON

PCT/1IB2005/002102

2- Chloro 5-[3, 5-di oxo- 4 (3 -373- FrF NNtrifluoro

D

2 h dr avvy nr r\n\ll A I =~
AP LR 0 ARV AR B
di h’tﬂﬁ DSBRYQTURE 4] tri azi n- 2-yl | NAME)
-(132“%1."%&' eyetoheptytretiyH——+3 b—etrzamde—HO
c D D6/ OO 13 PCT/ 1 B2005/0p02102 -28 # STRUCTUR
NAME CH3 CH N 11 2- Chl DERsDINA-BhIEOXY -
ONN ycI Bbﬁd(?ﬂy h - 5- [ 4- (Reycloheptylmethyl)-5-[4-(2-
hydf oxy- 3, 3 hyI yI - 3, 5| Mkokl/-2-phenyl-ethyl)-3,5-dioxo-
di oko- 4, 5- di hy I—f_l 4] tr4,5dihyea38(1]2.dfdemeayt-d
cl p 0|27 0 CH AN NH Hpenzamide
3-(B-{4-Chloro- X[ (©L- hydroxy- QO-N) N
cyc nhs:nt \/I net h\/I )-carbanmoyl ] -
2 k(\ % J
2-Chloro-5-[4-(3-ethoxy-2-hydroxy-
propyl)-3,5-dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2-y1]-N-(1-hydroxy-
@ ' cycloheptylmethyl)-benzamide
22 HaC7__ o
C
e ?\’/\N/lk“ 2-Chloro-N-(1-hydroxy-
OH A N cycloheptylmethyl)-5-[4-(2-
hydroxy-3-isopropoxy-propyl)-3,5-
H HO dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2-yl]-benzamide
(o)
° N/UW 5-[4-(3-tert-Butoxy-2-hydroxy-
OHO)\N'N propyl)-3,5-dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2~y1]-2-chloro-N-(1-
n HG hydroxy-cycloheptylmethyl)-
N benzamide
¢ O
24 jﬁ
/\‘/\)\N’N 2-Chloro-N-{2-(2-chloro-phenyl)-
ethyl]-5-[4-(2-hydroxy-3-methoxy-
al propyD)-3,5-dioxo-4,5-dihydro-3H-
N [1,2,4]triazin-2-y1}-benzamide
c O
25 0
HO )’l\'
)N\ | 2-Chloro-5-[3,5-dioxo-4-(3,3,3-
FF o N’N trifluoro-2-hydroxy-propyl)-4,5-
dihydro-3H-[1,2,4]triazin-2-y1]-N
H\/O -(1-hydroxy-cycloheptylmethyl)-
N benzamide
HO
cl O




phenyl }-3,5-dioxo-2,5-dihydro-3H [1,2,4]triazin-4
Y1) - 2-hYdroxY-2 - nethyl -propionic acid nethyl ester
wa 200628303r N 2- Chloro N (1 hydroxy- J O ~- PCT/IB2005/002102
cycl oheptyl met hyl ) -5-[ 4- ( 2-
hydr oxy- 3- nor phol i n- 4-yl - propyl ) NHH

3, 5- di oxo- 4, 5- di hydr o- 3H [-2B;2,4] triazin-2-yl]
-b mde g 29 0 g N r\l
5- #-(:ﬁTBéTﬁEVRE)xy 2- hydroxy HOIAME N

pr("“”[} u,': ehoexo hr,u uillyd o—3H-

[ 1,42, 4] veijazi n-R-yl ]-2-Chl oro- N (1-
hycroxy-% @rohii-He€l-hyetoxp 30 0
H3@¢4> I 1 oK Cindiaheylpéeiyd-i-(2-

etiyl 1} 5-[4-(2 Shydrpxy-3,3-dimethyl-butyl)-3,5-
prdpyl ) - 3, 5-di |4;]iopgp—4,§-c%ihydro-3H— )
-[1,2, B triazin [L.gflupzing-yy-bRpzamigy o
N. N 2-1Chl or o- N- p'2- f(2 chI or o- phenyl ) -
et fytt 5 (2= ||)bm oxy=—2-phenyt—H-¢
et yl) SM , 5-di hydro-3H [1,2,4]triazin 2-yl]
berzan} de 0 jp IP006/ 003513 RG24 BLBIOS/C02YORxy-
cycloheptylmethy!)-carbamoyl]-
phenyl}-3,5-dioxo-2,5-dihydro-3H-
[1,2 4ltriazin-4-y1)-2-hydroxy-2-
methyl-propionic acid methyl ester

28 o

N N)J\’ o -
SESE 2 Gl Ly

cycloheptylmethyl)-5-[4-(2-
hydroxy-3-morpholin-4-yl-propyl)-
OH 3,5-dioxo0-4,5-dihydro-3H-

NH [1,2 A]triazin-2-yl]-benzamide
ct O
29 9
©/\ O/Y\N/Uw 5-[4-(3-Benzyloxy-2-hydroxy-
OHoél\N/N propyl)-3,5-dioxo-4,5-dihydro-3H-
[1,2 4]triazin-2-y1]-2-chloro-N-(1-
H\/O hydroxy-cycloheptylmethyl)-
On benzamide
& 0

30 CH Q
HC. > J\|
N
n I 2-Chloro-N-[2-(2-chloro-phenyl)-
ethyl]-5-[4-(2-hydroxy-2-methyl-
@\(H cl propyl)-3,5-dioxo-4,5-dihydro-3H
N

-[1,2,4]triazin-2-yl]-benzamide

¢ 0
31 o}
@N ]

HOH /J\N.N 2-Chloro-N-[2-(2-chloro-phenyl)-
0 ethyl]-5-[4-(2-hydroxy-2-phenyl-
Q{H al ethyl)-3,5-dioxo-4,5-dihydro-3H-

N

[1,2 Altriazin-2-yl]-benzamide
Cl o




-29 # STRUCTURE NAME 32 0 H3C Hc/oH N N

2-Chl oro-N-(2-hydroxy O N cycl oheptyl net hyl )-5-[4-(2-
waypaeomys12- met hyl - propyl ) - 3, 5- di oxo- 4, 5- di hydpPoT/2BNbiAD2102

H[1, 2,4]triazin-2-yl]-benzamide a 0 33 p NII 2

Chloro N-(2 hydroxy HO O NN

cycl oheptyl net hyl ) -5-[4- (2-29-

hy 1AV, 2. “hm“‘,’l et hyl ) 35 diexo .

4. 44 hSRRUSTORE 1, 2, 4] tri azi n-?_-NAI\]I " benzanide ¢l O HO
34 % So—o— 2 G"‘I 6o {(Zhyaroxy=—0—NN

cyclah - 4-(2

hydr ox yl) - D-Crigo-i, (D hglirdxydr 0- 3H P#H
HOI[ 1, e | |dgclot@ptPmethylP5-H024d N [|N
2-Chl o 3 hydroxy-2-methyl-propyl)-3,5-
metihox 3iipxo-4,5-dihydro-3

di Hydr _IN[I,AA]tF_iaz‘i]d-yli;f)enzamide
(2-thyd amde ci 0 b 0O HICGO"
~" N 3 dH\ OXYy=3-

2-Chloro-N-(2-hydroxy-
cycloheptylmethyl)-5-[4-(2-
hydroxy-2-phenyl-ethyl)-3,5-dioxo-
4,5-dihydro-3H-[1,2,4]triazin-2-yl]-
benzamide

34

2-Chloro-N-(2-hydroxy-
cycloheptylmethyl)-5-[4-(2-
hydroxy-3-methoxy-propyl)-3,5-
dioxo-4,5-dihydro-3H-
[1.24]triazin-2-yl]-benzamide

2-Chloro-5-[4-(2-hydroxy-3-
methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2,4]triazin-2-y1]-N-
(2-hydroxy-2-phenyl-ethyl)-
benzamide

35

2-Chloro-5-[4-(2-hydroxy-3-
methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl]-N-
(2-hydroxy-2-phenyl-ethyl)-
benzamide

36

2-Chloro-5-[4-(2-hydroxy-2-
methyl-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl]-N-
(2-hydroxy-2-phenyl-ethyl)-
benzamide

37




O-NN net hoxy- propyl ) - 3, 5-di oxo-4, 5- 36

di hydro-3H-[|
WO 2ed0sy0dsa3Yy- 2- phenyl

-et hyl) -

,2,4]triazin-2-yl]-
benzani de

NHHOH

ci 0 OPCH/IB20bbAD2102

OH Il 2-Chloro-5-[4-(2-hydroxy-2- 0 NN
nmet hyl - propyl ) - 3, 5- di oxo-4, 5- 37
di hydro-3H[1,2,4]triazin- zyyl] N\ HH OH
(2_ h\]/r*lr f\V\I 2 nhan\ll at In\ll \ = i 1
20Q67 0 Tﬁ@/ I 82005/ 002102 -NME STRUCTURE NAME |0
: —N-CHA-N—2—Ch-oro-5—14—(Zhyaroxy=3-—3—¢
V@ gf yl 5-di oxo-4, 5-
D- AQK:%‘%RtrlaZ|n 2-yl 1| 5 I
i~ benande' | S 0 o iaE iR oLy,
ro 5-[4-( ydroxy-2- 0 N d1h 0-3 [12 tr1az1n-2—y1]N-
L propyl ) - - dijoxQ- 4, 5- 3 % o
[ riazin-2- 1 N
[ OXY- 2- pheriyl et h 2 benzamide C 01 i O

Nl

O-N-—N-2Cht-oro- —chtrychroxy
oy
e o |N 2-Chloro-5-[4-(2-hydroxy-2-
o7 N methyl-propyl)-3,5-dioxo-4,5-
39 dihydro-3H-[1,2,4]triazin-2-yl]-N-
R H O (2-hydroxy-2-phenyl-ethyl)-
benzamide
a0
o)
HO N/u\
/E\)\ /lN 2-Chloro-5-[4-(2,3-dihydroxy-
40 o” N propyl)-3,5-dioxo-4,5-dihydro-3H-
[1,2,4]triazin-2-y1]-N-(1-hydroxy-
ny OH cyclohexylmethyl)-benzamide
cl O
Q
NN )H
" j\ I 5-[4-(2,3-Dihydroxy-propyl)-3,5-
N dioxo-4,5-dihydro-3H-
41 [1,2,4]triazin-2-y1]-N-(1-hydroxy-
OH cycloheptylmethyl)-2-methyl-
NH :
benzamide
CH, O
o)
HO
/E:\NJHIN 5-[4-(2,3-Dihydroxy-propyl)-3,5-
07 N” dioxo-4,5-dihydro-3H-
42 [1,2,4]triazin-2-y1]-N-(1-hydroxy-
OH cycloheptylmethyl)-2-methyl-
NH :
benzamide
CH, O

I11.

PREPARATION OF CRYSTALLINE 2-CHLORO-N-(1-HYDROXY-
CYCLOHEPTYLMETHYL)-5-[4-2R-HYDROXY-3-METHOXY-
PROPYL)-3,5-DIOX0-4,5-DIHYDRO-3H-[1,2,4]TRIAZIN-2-YL]-

BENZAMIDE

Various crystalline forms of a pharmaceutically active compound can be

obtained by crystallizing the compound from one or more organic solvents. The
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40 propyl) -3, 5-di oxo-4, 5-di hydro-3H |
1,2,4]triazin-2-yl]-N(1-hydroxy- NH OH

woyalemassty| met hyl ) - benzamde CI 0 0 HO'~N PCT/IB2005/002102

5-[4-(2, 3-Di hydroxy-propyl)-3,5- oHO-N N

di oxo-4, 5-di hydro-3H 41 [ 1, 2, 4]

tri iazihn 2-yl]-N-(1-hydroxy-3ReH

cycoe J-2-nmethyl - 1. benzam de e . 0.0
biog SRisd yaiishe forotnaY poniia 5 5° B e
dﬂe&ﬁ@al%r%n@d > At cBraih cases, the amount of residual organic
1,2,4 azin-2-yl]-N(1- hydroxy HH

soledrs frefhe wrystallind form mast tegil to beredueadde a leyed ageepiaple to a

%%@%R@é#% P&g“ﬁﬁ 5§ALL| d(;@ﬁ%%%@%ﬁﬁ@%@%mch

b )463aikt GliRsaE Ao A uHIRIS G Hrbiirjt2es ARAFIAL oW ddricY L
g ENZAM %)E Var i ouegfoc ut alline fl[c))rl R "* -

prsen ST Deve ATt oE e, Magid: Repriiys
1O DL b A R o O RRA B B RS (S aBRIE 1ARGRT Src,
[Weﬂiliﬂgrddﬁﬂhg:ﬂﬁiﬁlﬁshﬁﬂhﬁlhﬂdOIS&effOI'l’m may contain one or
nore Qorganj c ts, - d "
cert aﬁ%g@E?&lSO%t[\ﬁgggsﬁéﬂFﬁ f’%‘?‘{tlﬁ@hlﬁﬂ a'%:“%gﬁo %ggl vent
h0/748846 rc}f&tl(?sle% h@?ysfa%{@ ﬁﬁﬁ%ftzocﬂ?&om!éu%fydrdxs) a

Ieve? accept ab

latory agency (Seé e.
yélulchiy ey b4 (mwdror?hérmtbew b)) Fet Hioxe b agiydro-

%@ [%ﬁﬁﬂﬁggﬁ I n d u Sie %Ygl%%eﬁl%r%ﬁﬁh%hﬁ ‘i’lt an onset
AFTHHRE £ﬁhb&ﬁred3@ﬁinglfflﬂ@nt1MEM1n@{g%al@ﬁﬁﬁ@@]’SC) carried out

at a heating rate of 5°C/min from 30 - 300°C. In certain embodiments of the

present invention, crystalline preparations of 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 of the present invention have a melting point
onset of between 108 °C 0.5 and 112 °C + 0.5 as measured by Differential
Scanning Calorimetry.

In certain embodiments, a crystalline form of 2-Chloro-N-(1-hydroxy-
cycloheptylmethyl)—S-[4—(2R-hydroxy—3-methoxy—propyl)—3,5-dioxo—4,5-djhydro-
3H-[1,2 4]triazin-2-yl]-benzamide is produced by generating crystals 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 in solution comprising one
or more organic solvents. Those of skill in art can vary factors including the
concentration of 2-Chloro-N-(1-hydroxy-cycloheptylmethyl)-5-[4-(2R-hydroxy-3-
methoxy—propyl)~3,5-dioxo-4,5—dihydro-3H—[1,2,4]t1iazin—2—yl]—benzamjde in
solution, solvent composition, the addition of a crystalline seed of 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, time and temperature at each step, the
purity of the starting material 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]-
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1997), and that is conpatible with charactistics such
as stability, handling, etc., involved in producing

woheosfoosiished unit dosage form Exanple 61 of Baraem05/002102

States Patent Application Serial Nunmber 10
10/ 748, 340, discloses a crystalline preparation of
2-chl oro- N- ( 1- hydr ox -32-

y-
ggrcgl_aggq(}g Lyl rsrg Q] 5B£nty O%Fi’l %?vent(g) be:lrrlrge Et:l’plp o¥ecP P ¥

§Eﬁ @déshf 'teﬂnl?embrlenélenzam de having a single
ting en rm at an onset of 105.8C as neasured

u3| ng Idedrfaga anbmchmest@athn stagingahatetialgs 2yl ood)-(1-dydroxgd

?%qpﬁwlswﬁaﬁ R B TP BRI R > Whveo
ﬂﬁﬁ&h@n—&fﬁpﬁéﬁm&hﬁﬂlag bedtl @y Qallizddlpbyidugly ynd then is

ccohet | net’hyl 4- ( 2R- hydr oxy- 3- met hox I
:d{ssoldp@ﬁ@g aolguqrny dlﬂ@l!:tlon (techmques suc):/h as the heatm)é a?ld thy )-

4 Il azj (! -
2hoe o B SRR Bl ASIREEATS 4 GR-
Qy&roapds héhofy-pFopyl)aik 5-abamut, B dlityyirdBFF [dr 4t zin-2-yl]-
Scanni ng Cal ori mat 20 In certain en%o inents, a
beyzaafe Faebe SRiiPBd 1 obRiR PSR ling mafefiadx ya cortain

Phibogiisany. 'iﬂcgstog}q]ol] décéo‘i%oﬁ@%dw*@xm -3y FERINPIC, BE OUb )2

I OXO-

P 2ett] th bAEN er%b(Ydl}neE@ nth@ @bl‘ﬂﬁoﬁ s hpardue e deperature that is
generating. crystals of 2-Chl oro-

Me(vischyiOr@)SE.cI-Ehbire pi-(1-hpdrhyy-Fydoheptyl PRI -G (2RS- net
oSS Betlony wiepsbER £ fioront 53 U Aok | n

Sehitrhial nﬁ@zmrauaém ORutRR TlonBOF Br08¢ GAViinGs &l heartls .

Those of sKill in art can vary factors including the
cfoHchd bjapm)cpt m@re steps comprising concentrating the solution, cooling the

sefihen alnes SRS CE SRS PG Gl !

]et@) %Laﬁa&abﬂo?ayﬂybmnﬁlezsaéﬂ de in solution, solvent
conposition, the addition of a crystalline seed of

2- Chl onm—dﬂy(talllzatlon of 2-Chloro-N- (1-hy roxy-cycloheptylmethyl)-5-[4-

g SV L CRERUL RN a5 4 S ARy A2 FBEAS-

chi Ay sthite 3yl Be. crrddd uit aZarAibienty bleviredsaredded teinperammes and

tenperature at each step, the purity of the s”ghtlng
neerping dgngds of time depending on conditions such as the nature of t

(tfz’g] i @1%3:) OE_ tﬁ%nm{% JtiNE &I‘%&AIQ @?9%%@36 Botlidvetnd ée,s red results

y hoxy- I 0X0- 4, 5- d| ydr o-
- CrybtaBlizhlibf g ibe 112du¢bd bM@eﬁzOﬂhﬁi MORE4 8hanges in temperature (e g.,

PCT/ | B2005/ 002102 . - 32 b d |
plomieripg gre tﬁme@&f@e?ﬁ%?ne%éﬁor Bt C@@’@&ad%‘f”& ofp g}ngﬂ?n
%&5&{{ rgeg : gqge%ik bEEy Sk 3L Ehibko- maﬁtﬂyd%xy-éﬁl&@pttyﬁhahyl) 5-

e starting materi
ZHC(ﬁRthdrbky( 3-nthlexgyxyropyl)-3,5- d10xo 4,5-dihydro-3H-[1,2,4]triazin-2-

g%gl g&eﬁrﬁ% at%t ah}%@ﬁémgé 2f ut1 dr oxy- 3- met hoxy- propyl ) -
3H[ 1, ? &lé&'ﬁ{l-ﬁy&rox#l-]cy@lﬁ 1y 2844 0B hb@@Ry-3-methoxy-

crystallized previously and en i's dissolved into
s ploptyl)Snd-dloxoadtlthiydre- 3Hé&ﬁrﬁ]tmélsl “ZyHtbeazantife iy dei ng
and t

crystaﬂlzed from a solution comprising a single organic solvent. 2-Chloro-N-(1-
hydroxy—cycloheptylmethyl)—S—[4-(2R-hydroxy—3-methoxy—propyl)—3,5-d10xo-4,5—

dihydro-3H-[1,2,4]triazin-2-yl]-benzamide may be dissolved in a solvent such as
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cooling of a solution of
2- Chl or o- N- ( 1- hydr oxy-cycl oheptyl net hyl ) -5-[ 4- (2R-

wapaeomys13- met hoxy- propyl ) - 3, 5- di oxo- 4, 5- di hydpPoT2B20p5/002102

1,2,4]triazin-2-yl]- benzam de can be enployed to
obtain crystalline material. In certain 10
enbodi nents, the solution i3-cooled to 20-27 C, 10-22

et et e IR >

Qi RO cHtoroform, ethyl a tate, and methanol by heating (e.g., to a
gﬁg\gﬁgro % : ?/rroxy c;?,clcoeheptyl met hyl ) - % 2Rg

teyrcb'emtg!re?mf betlvsreen ﬁO pnd @9 PC) shdotheln oxading, the Sﬁlhtyd?r‘f@ adpwpr
2,4]triazin-2- L Qé%$1de nag be added to a

E?é‘!Hﬁ’far%‘ﬁ gt Btﬁ(étaﬁ’rn RPeffe 4 5B Hbat ed 15 _

foll nggdcﬁerorp DCbroIRLE. HYHRRS- @@m&p@xﬁmgwqmm ing

the solution, cooling thé so&ldtion ower
hym'pley-étmetho(}epg)pyl)ﬁoi—ﬂmxol -4, 30ihgdroc3He 1 R26riazing2-y4- 2
nd, addi |on of

g?lyg{néq?q ’?DQ&BF 8Rta81|ed fom a Solvént %{léégr}l%t)l’nlpﬁgmg %\?g or H&?e
2-01@&&@ frfae &l’e(réraﬁyéiig Q3191 C FofIRR] YIOMRSOIN - 1-Bydrdxy-

hydr oxy- 3

[)-3,5-di 4 h H
cyclghez>tsd]r1ethyé)z5154 2 y ozg%u%sﬁham Hl@%g‘f} ﬁr@l%ﬁr‘gg leygr -

nmi. e &hst
TG B R E %%‘iﬁ%ﬁ&?%ﬁl i bR one
@p niob@oﬂgaﬁllé rselvehits tih ezhichahmmlvaltsand rélhtevahmrmsrcd)lo frvithleach
organi c_solvent(s) to achieve the d |r resul.ts.
oihies pad in \zhnch&ne WO&@ i%f&&%?éablwogﬂgﬁw theg compuping & with

%H@ 9% é &c&vﬁ&%{}ﬁftéj fifat rgla 1vel QNYdibiR it @e first solution, in

era ure ditron o so ts, and the addition
@ﬂ'llﬂl m@ﬂéro%(hhpdmky{cyclghaptyimd@dﬂ)ﬁﬁ (R -pyduokyi3rmethoxy-

maomse ety Ot apA S a P Hramice s el o

“soluble t ?1?1?1&&1& Tﬁﬁ%bﬁngﬂ BkdmPIeNSEdvlEatstia vitieh 2-Chloro-N-(1-

crystallization solution.

Dy@rdxgrayeldhepty pethyl)s-[4y(@R dhydpyt Jraethexy-psopyl)-3;5-dioxo-4,5-

#W?g}gyﬁi %f%% '?‘%fl%‘rﬁwdg i, f_ia[sonably soluble include acetone,

Icoftitilel R2T iRty hehanwaNge diBethPeordAnddy st al | i zed
froma sol ution conprising a single organjc sol vent.

211mhthor}sglfm1@1,.d1chloromethane chloroform, ethanol, ethyl acetate,
d%%tb%gﬁ_yg%étlmgy %Eettyép taﬁéf kRSl VAR irhaRK Y-
ArRyE-N=3 fﬂry[dio)@ré}]cldhbﬁgllmbtﬂyly—ﬁ}[%@liﬂwdrm -Srenethway-propyl)-
di ssol ved in solvent such as WO Zglgﬁ{ ﬁlﬁ less th
FGTAL ‘BPO‘b@ﬂ@)lll)@l@é - 2 ety ll-Deaagitieds sqlible at less than

10| JPAEH) 20578 e MR OAATL ] o e imens
[)ehlbmmuégyydmgat? mg»h(eptygnetgﬂewam (Fﬁﬁlpeirmwﬁﬁle@foxy -propyl)-

et ween an t he 0ol in

=5 bt bt b EEi Py L e e e AP pL oot S o

a&b&%ﬁé@ Iﬂgr,/l\ll‘}]?ﬂll tHe E&Bnd %lb&taﬂdbﬁlbpanbodlmems 2- Chloro-N—(l—
or o- dr oxy-cycl ohept yl net hyl ) - 5-

hlyﬂhmwes&mmptwmvﬂw})eﬁpw 2R3pBlrok vk onal @cydpmpﬂax(s S3giopo-4,5-
dlﬁydllot-gﬁ—?f,bg]tna¥m-2-yl]-benzamlde is reasonably soluble in a solvent at

about 50 to greater than 190 mg/ml. In certain embodiments, 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 is reasonably soluble in a solvent at
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benzam de may be obtained froma sol vent system
conprising two or nore solvents that are relatively

woiewioosa3 Further, 2-Chloro-N(1-hydroxy- PCT/IB2005/002102

cycl ohept yl met hyl ) - 5-
[ 4- (2R- hydr oxy- 3- met hoxy- pr opyl ) - 3, 5- di oxo- 4, 5-di hydro
10 3H[1, 2,4]triazin-2- yI]-’.iéienzam de may be

Sgand io whgeis ML sopamaethroTaeRt Ge |

& did 0i455-
reﬂzfﬁ%ﬁ%%cl“ei’gflﬁl%ﬁl@aﬁé“l?ﬁeﬁf%o B .%%P?ﬁ"-’"’%ne o

dﬂmyérosﬁ&{liha 43wiaviar-gl]-behzamide & reaionahly eplyibleiin @jspivent at

he f | u
Sha) B A ettgnt T80, Tk v Rnul ot St pacond sbvens ingiyde.
1 alcohol, dii 1
3%’%%%?‘?”% Gegtahd, benzyl alcohol, hexane, isopropy aleohol, A

bdey amtluélsp@utmkqﬁoneeg%uengoar\dwéelt i seeondrelent way

| N-(1-
Emblned Vg oS ARy Fopten B 60 Aol SRl
gr gp)éQ)chg):k&iNi-(ghgt]irtéxﬁcycloheptylmethyl) -5-[4- (ZdR-hydroxy—3-methoxy-
i ro riazin e
PEaR BB ool S ora A S HEE B | et B ca g dssolved

° 20

e
até“lar(wdolutﬂmhyoknmxsmgal @hlororNt—(ﬂyﬂl}eir‘t’W -cyckohsntylmethyhant |

and t tra% @l&g{s%rbpél C? rtal rrﬁ&f gglnflszq%nazm 2-y1]-

[bénia%ﬁ?d@é’ﬁf 1H&Y bé”cé@é&‘@%\fnﬂ?érﬁ@éﬁh erature and crystallization induced
, b-di ox0-4,5-di hydro-3H[1, 2,4]triazin-2-yl]-benzam d

emthsths ailditibe ofia ciystelinetsee ofhehlerotNt(@-hwdEy- 20 my/

P Ry T s ey e o TR DD Rodefpiare-

ST it o byt i e

e i s dovuibllige ﬁtChlﬂf@tN- Ehy OX&EB‘EJPheI’@Y ﬁ’@ﬂ’rﬂl)y?k““?f%ﬁyg]ox}"
O BBk st R RS P it 2R Bt may

WeQiyhtpd Eobr @ilvicd-vbifz-one or more techniques, or combinations thereof,
di hydro- 3H [ 124"1él_tlr|a2|n2 yl]-benzani de, is
rsagls anBlalion, sublsrang the SaEple @ A BireAm §haik BhiRertEss {68

%‘[ @%egr ot_a@)?x]fc%gtrﬁgéa%on, év‘%p&r%ﬁ&ﬁ’} 20 SRR (7B Mifier ambient
hyodldiohoyts, @y i mhﬁmuyd mray hnbfea{ dr-elQRtdetempsaptiBesnisteh gy -

)
(ﬁqqﬁﬁ)lc gn ggla[ni e@bgihtrr}qnész the. c‘st}t,qlﬁm%@ﬁtfgm qﬂ)eprfzgared has less than
W E?%% })g%é%bgé)?vehg B ERhh e boAmMR, %@&&QQ@%@ %mtenal )

4 about 20 to gréater than
np:répsdred has cohipesitienhagda metting, poRatGnbas o bdtween 108 °C = + 0 5 and

D ng;?qg Cyzglr%]ag%@% j{)ng)lg%re%mgl écanlslrzlgR dg}/o%rn?g%yy 3- met hoxy-
di hydr egﬁﬁ% rz%tlﬁht(:ft‘ @fyshilRnd2 blﬂ@trbzﬁf(llfﬂydﬁ)xy-

reasona e In & solvent at about 50 to about
180 ny/ m . €Exclohéptyingéthylkst 4HR2R-Hpdomy- %—Mqtbmngpyl) -3,5-

noxane, i sHRRyLS MBI B Raspraa - ipiae

”elt hyl Cﬁ@ﬁﬂiﬂé' mlﬁ@ﬁélr&ﬁn bk ehatgderizedndingadne rmoré'mthﬁlqclém d
sol vent ‘may be
including polgnzed light microscopy, differential scanning calorimetry,

thermogravimetric analysis, and/or x-ray powder diffraction (“XPRD”) methods.
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conbined with the first solution in a slow, nedium or
rapid addition rate.

wa-altsloosa3 N- ( 1- hydr oxy- cycl ohept yl net hyl ) - 5- [ 4PC2RBIvg£002102

oxy- 3- met hoxy-
propyl) -3, 5-di oxo-4, 5-di hydro-3H-[1,2,4]triazin-2-yl]-
benzam de can be di ssol ved-3510 in a sol vent such as

feione, by heat g L8 {eMRer a1, S 5358 ol
%fgﬂll%lqgﬁm%oﬁéom éjaﬁxﬁﬁlé/ W‘i"(Yl%@@&ﬁB YeriRdchodte) nﬁh{dﬂn the meltin

r oxy- 3- net hoxy- propyl ) -3, 5-'di oxo- 4, ydr o- 3
ppinf pixeudfithe sample2- y| | - benzam de can then be cool ed

t .t t tallli [ '
e SIS A AT Ao P03
%Tsﬁﬂhl@ﬁﬂ*u% bda Bhﬁxﬁa@zﬂ o Bruker instrument, the sample is typically

cl oheptyl net h -5-[4- (2R-hydr OXY 3- met hoxy- pr opyl%
3 agedlingx® qldgr_\@glﬁ &}ﬁ@a cav1ty The sample powder 18 pressed by a glass

3d & Skl #7052 ay;a;d(%?%@g fid plddet QWfifle Bght? erhe

n he ane

3a1ﬁpﬂe%mei\&s(tﬁerhmdm>mmhe ﬁr&hﬁme;rtl MEHelvpliice Bf fhe-X 248 boad is
Xy 3-met hoxy- propy

5-d 4 5-
pogtlzquqdrq‘/&g thﬁﬁemyfe} 1%%@%35313?}@9%166&3@%@&?% 'EM‘F ghihe
t%g Jddt 1o g& ﬂ%@s i E"Ma% cORERBLIY BforeaREs O ARE1B %Eﬂw‘é@ﬁ

er €o Itratlon subj ecting the sanple
ttiee incilenteeamahdadhe plane Oihtshe holges ¥easyrement drifryensedr

e h B sl gees ool Hord Aty b i O
fﬂi@h&ﬁ% @ e HPdRch1d BREPEAAbY t(f?i {e8nrle heid®), (BPBIrumbiit

certal h enbodi nents, the crys ine material so
mwﬁe@i fhag sarhple 11OFRA(C) Qalﬁ'%ttoémtﬁa (Dpgearerst (rgeding

t t 25
Poshriot Me® Lo hpbRnErAdgs BERIRAdR, B pRteri?
bﬁfeﬁ@xﬁﬁn 1081izatiéh &r@bdnd dakdpl€heighbertgs bBAsulesh Dghift of all

Differential Scanning Calorinetry. Charac}erlzatlon
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Curved Position Sensitive (CPS) detector with a 20 range of 120 degrees). Real

time data can be collected using CuK, radiation starting at approximately 4 °26 at

a resolution of 0.03 °20. The tube voltage and amperage can be set to values such
as 40 kV and 30 mA, respectively. Samples are typically prepared for analysis by

packing them into thin-walled glass capillaries. Each capillary is generally
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as headspace solid-phase microextraction (SPME) may be used to determine

residual organic solvent levels.

IV. IN VITRO EVALUATION OF COMPOUNDS
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
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NiYerafRE SitArLfoRiERdtion of LPS and TNF to promote receptor expression)
containing 10™*M ethidium bromide, 25 pl of a high potassium, low sodium buffer
solution (10mM Hepes, 150 mM KCl, 5 mM D-glucose and 1.0% FBS at pH 7.5)
containing 10°M bbATP, and 25 ul of the high potassium buffer solution

containing 3 X 10°M test compound (more preferably 5 x 10*M, more preferably
1 x 10™*M, more preferably 1 x 10°M). The plate is covered with a plastic sheet
and incubated at 37°C for one hour. The plate is then read in a Perkin-Elmer
fluorescent plate reader, excitation 520 nm, emission 595 nm, slit widths: Ex 15
nm, Em 20 nm. For the purposes of comparison, bbATP (a P2X; receptor
agonist) and pyridoxal 5-phosphate (a P2X; receptor antagonist) can be used
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between 0.05 nM- 50 nM and nost preferably between
0.10 nM -10 nM  PHARMACOLOG CAL ANALYSIS Certain

woanpmustds such as benzoyl benzoyl adenosi ne PCT/IB2005/002102
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in triplicate wells. ATP then is introduced (from a 100 mM stock solution, pH i)
to achieve a final concentration of 2 mM and the plate is incubated at 37°C for an
additional 3 hours. Media were harvested and clarified by centrifugation, and their

IL-1P content was determined by ELISA (R&D Systems; Minneapolis, MN).

V. PHARMACEUTICALLY ACCEPTABLE SALTS
The compounds of the present invention (e.g., compounds of Formula I)

can be capable of further forming both pharmaceutically acceptable salts,

A
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nP Isﬁconate galacturonate, and the like.

The acid addition salts of the basic compounds are prepared by contacting
the free base form with a sufficient amount of the desired acid to produce the salt
in the conventional manner. The free base form may be regenerated by contacting
the salt form with a base and isolating the free base in the conventional manner.
The free base forms differ from their respective salt forms somewhat in certain
physical properties such as solubility in polar solvents, but otherwise the salts are

equivalent to their respective free base for purposes of the present invention.
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Forrmula | include non-toxic salts derived from
i norgani ¢ acids such as hydrochloric, nitric,

wohospastdc, sul furic, hydrobrom c, hydri odi c, PCT/IB2005/002102
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2,4]triazin-2-yl]- benzam de has_a nelting point

opi@enacz@ﬂtlwétanémd@@laare agyl 15 dgsrgibed below. o, 5 as 30
measur edo gu{% &%}J SGhE fasah 1%38&9&6?%0%{113%% a

Phar conp

ZpHabhaseatiddl @a;mlpydﬁon(m thy Edrahefizt Wrmp‘:;tah wliir5a $uz$p¢rﬁi%nh§! dr
oxy- 3- met hoxy- )-3, 5- 3| 0XO0- Csb dr o- %

1DV e STABY P aztabllef ASERYMRRCRES) at}éo ?‘%}t% lpgon, a
PGl BaOlRaR02 Jaqg ion Aa;g ﬁ@ﬁ{u?s‘iiorplétca%i’éfﬁgy alcoh®Bshd of
oné pharnmaceut’i ca ? cCeptable cCarrier wt

cthy praabitiimeention will cause a decrease in symptoms or a dlsease indicia

2-Chloro-N-(1-h C tyl me 2R— hydr
oRyoesleryth s T e Y
é%ﬁ&ﬁ& zin-2-yl]- benzan1de The phrase
ar mac tlcal conposition"” refers to a conpositiaon

sui t abFer prépdrimg madmaﬂegfuqaé@?r@pp&ltwnfrém% the cgppounds of the
;ﬁ%gﬁfalg ?n% %ﬁ%hg}%ﬁagpﬂgt fly 8?ceg{a§£ ac%%%'ers &a’l lLé/ e1th%f‘ Ecﬁﬁltd

ound,
Pl aBS R fofid pkdparations include powders, tablets p111s capsules cachets,

suppositories, and dispersible granules. A solid carrier can be one or more

substances which may also act as diluents, flavoring agents, binders,
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
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acceptable salt thereof, sufficient to inhibit, halt,
or allow an inprovenent in the disease being treated

woheos/0asirs ni st ered al one or in conjunction w t RCaMB100&002102

pharmaceuti cal agent or treatnent in a particular
subj ect or subject population. 10 For exanple in a
human or ot her mamal , a thk&-apeutically effective
ampunt can . be determ ned, experinental.ly in.a .
PR BHgr e DR pees L bRCE ety mbet e proaerions
SRGULG SN et Rl Lot he United States Food

dm nistration, or equival ent forei

agencgrhe powders enqublqt@mmmn diosetBdo 8% (Wb p%%xe %Y g

treated. .15 |t. shoul.d b

88’5’8?%% 6{{1 08%318]3“‘3’?81&?‘ % g}gep acg rﬁgoﬁg%r‘%es from 5% to 79%
AV Y. Bit@ble @hrriRey1Ard hﬁghainhlﬁrd:atb‘@nmllhaghe&ﬂnﬁl é.teatede tarc
ordinary skill in the pharnaceutical_ and

aug@, lagtage, pectime §%>ftnseiﬂalﬁla>| g@lﬁﬂn&r%‘ﬁﬁ%ﬂa@ Vlcglhglose sodium
ﬁﬁra &wtﬁ] 'ﬂ?lbs%n a%’w r%?tlr{r%%r &ldou?t%r %Pd the like. The term

ceu form’of a syrup, an
ebiephiatiodd’ 13 maﬁiﬁh to I‘i]nclﬁtieﬁﬁe fmmihitl,on af g‘reeacutl@compound with

tablet, a capsule, a l.ozen atro ue
%pmsmaang Glegabin g cariony i capSTIOR whion BRAEANE
oot tlé}ﬁ ’Wlﬁlt(f} -wittloat 6maPt c?ﬁ(]:e@ i€ Qﬁi?&ﬁﬂgd B? a chiRr PVIESIe K thus

Ion W cause a rease i n Sy ons Oor a
dh assasiatiomdithiia Sirmdatg icathets amdtlweagftSLaxq inehigied Eablets,

dIS der as ure uanfitativel fivel v,
YS Wéﬂ&ﬁﬂﬁ@s ﬁ?‘&ﬂegfﬁ FEEfs € eo%s’lef1 Oshd; Bt

%ﬁmymrgfa&mstrﬁ[&sent i nvention, phar rraceutl cal I y

acceptabl e carriers can be either solid or i qui

Sol i d Hommmppne@ampsmrse& nlovUREltipe W @Cht%ﬁll@figﬂe of fatty

het
&Cé(Lé}’%ﬁif@Ei gb(l?ozﬁﬁl ?)gtgere Sfirstl Iﬁ%lpe@gd?lpltﬂgé‘r AC??% C@Ig %rhent is
A& Rrsed hBHloga e as WihezbinMmybyadtising dthe amlténlhbﬁmgsneous
flavoring agents, binders, 30 eservatlves

onngitlﬂr@eﬂg o pwge@g“éﬂ genvesteniiizedinalds allopied 4o ﬁ%&le%qdéfl‘?feby
@ﬁ&@i the carrier is a finely divided solid
in a mxture with the finely divided active
C onporgigtid fofin pedpasitions inlohldarsblhltiensc squemsdmts argl erdsions,
WD 2006/ 003513 PCT/ | B2005/ 0021 -42 ‘5} a;]:alar r |te
hey PRENRIRCY He ISP PTBPHER g ViR 68%‘?19?% °¥ Hars PR HyEeton,

gﬁcgtﬂccl’ E%'pgﬂ%ﬁonsa&ﬂ CToRANhEE i olidtsh ﬁr&aﬁ’&)u@?@y‘éﬂ?{tm glycol

e po ers and tablets contain from1%to
o&at{on W) of the active conpound. In certain

enbodi nents, the activ und ranges fr %.1:0: 7Q%
St R R R
NRANL ShPbRne A Rhtlr arlPdddlingSii@able cbREdr®s Elay e dtabilizers, and
dextrin, starch, gelatin, tragacanth, nethyl cel I ul ose,
sthﬂcpk@mng agents as desired. Aqueous suspensions suitable for oral use can be
made by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well-known suspending agents.
Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration.

Such liquid forms include solutions, suspensions, and emulsions. These

preparations may contain, in addition to the active component, colorants, flavors,

i



10

15

20

25

30

car boxymet hyl cel l ul ose, a | ow nelting wax, cocoa
butter, and the |like. The term "preparation" is

wonb@rded3to i nclude the fornmul ati on of the acPCv¥@B2005/002102

compound with encapsulating nmaterial as a carrier
providing a capsule in which the active 10 conponent
with or without other carrids, is surrounded by a
carrier, associ at i on

b s dritow Brdrb Reaoate e Sahierensre o
PAUEELRg o aRSUh8She Pk | S, cachets, and | ozenges can be
used as s ['d dosage forms swtable for oral

adni nithe pharmneutic@kprppaemn m@r@gq@bkysnﬂlaﬁudegage doqng,fn such

R

Qﬁiﬂdﬁ%s ePthe QB@WH cdn@ponélhts Wa¢ aeid ddmge geneondey pabkagdn
as by stirrin The nol ten honbgeneous. m xture |

preRpaTations thel PRdkege ea1wBMEtcrele gRantitise EDCRATRRNR 4G
Bgcgggerdgnglggﬁgcear gllﬁ¥ s gé&) géﬁhérg i Viatsldr dHpHi1ek OA 1R, the umt dosage

ufions, suspensi ons,
€5k Sdnttsa capafleftableg xahpt, ©r lomhgr itself, veit ean lpfrtd)pypmnpnate
gl ycol solutions, For E%l&,enteral injection, liquid
ﬁﬂé’é’ﬁ?%ﬁqndrﬁt@éﬁnb@‘*%% PHPed in solution in aqueous
pol yet q?gﬁlt oY 5@lve ot %hétﬁnn a'ﬁﬂiﬂ%@édés%y dbﬁdnofﬂﬁy be varied

suitab use c be prepare i ssol vi ng
tolnedjuaeﬂ ifnoen @.0 mqrg)mdlﬁl()Olmg,\paftfenabmﬂjO a@;tprlQO ang, oghom 1% to

| oran flavors, st e
Sannamagt aasft g mciednel EepuidRoatal PLaIERp GBroncy
Ve 45i6e aBpHRNITEYUR chipdiifine t&, Mddshed, falsoebitathi stheted
active conponent in water with viscous material, such

asmpatible dherepeutig agdés-i ¢ guns, resins, nethylcell ul ose,

sodi u carb t hyl cel , I
Susperth TR sol; HufiSG e Gl ity tRO
a@tlih%'l@tcbﬂr;pﬁsﬂbﬂl Béingb@mindtended wal &3ey3he parivelat method

shortl| ore use, to |i wdformpreparatlons for
orsed tcaaﬁmms@w thet qoeartposmsacﬁcqqral@gld thereaze a vfle yariety of

;sl%étu%? gr}%iuliﬂ)%g SP ﬁceu"mgl c%ﬁngg§1'tlgﬂ§ of the ?ﬁegent invention

1ons nay I'naddi tion active
@é‘ﬂ?@@%ﬂlamzﬁg}bﬂrmt&wnﬁk aNd)PchtMDoﬁBﬁkﬁhﬂﬁ)SSZ])ﬂl ed., Gennaro
PCT/ 1 B2005/ 002102, -43 stahjliz OQ' buffers,
At el Mdsi, hppincattillians a itké‘}?e%i Odi sper sant s,

thi ckeg %Brcn;p é)fucpé g eI G RAEBY, Salorﬁ"lﬁi it &?ml’nhlﬁ?on WHE other

phar maceut preparation Is preferably in unit
chustable cbmpmxenltsn caubsimafioino adresqd feppaniations fi.4..ghey can be

‘“bﬁ{lﬁaeﬁiﬂt 5F it BoRaBNE, Aok BRRRRoRS bR
5&8&% r#?@ssﬁnié@%@éiﬁﬂnle ?fc?s%ﬁs, is@éh astdiaﬂ&@aifa@eomethane,

nt ai ni ng di screte quan i es of preparation, such as
propane nitrogen, and the like.

Formulations suitable for parenteral administration, such as, for example,
by intravenous, intramuscular, intradermal, and subcutaneous routes, include
aqueous and non-aqueous, isotonic sterile injection solutions, which can contain
antioxidants, buffers, bacteriostats, and solutes that render the formulation isotonic
with the blood of the intended recipient, and aqueous and nonaqueous sterile
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,
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packeted tabl ets, capsules, and powders in vials or
anpul es. Also, the unit dosage formcan be a capsul e,

woalemn3sisachet, or | ozenge itself, or it can BeTAB®05/002102

appropriate nunber of any of these in packaged form

10 The quantity of active component in a unit dose

preparati on nmay be varled -4dr adjusted fromO.1 ng to

1000 referably

ipeoppagp ot ing i G e C R HG g snp B (Rt iags

?a%pde C&Qstehféﬁ iR 0Hit1dds RAhSBCIbse Haldd @nlsihdry, SuEPIPARRNES and
onposition can, if desired, also contain other

cialyphijédtion sblhaoaqomgltsuspeagl@m san lxaprﬂwaedrﬁ@@mrégppvders

accept abl e r e _det n part by the
Fart %d@ﬁﬁ‘ﬁ% %&5?? ’%@PHSY ﬁ %tered as well as
by t hgppasdel a‘%lﬁhﬁh%tef%ttb @.@ub]@&?ﬂl the cagtextrof $Iﬁeep$re$dnelnvent10n
conmposition. Accordingly, there are a wide vari %J%?ﬁ

Y gver

sheiuichbe @fflotpmrp@fﬁe@trasbe@ﬁﬁ@hlathm@uﬁ TESHONELRIBS F
%{ﬂee ﬁilg R 554 ng ec gi%}s ?%ﬁﬁéﬁﬁ& of ﬁl@cdas]%: B@g&:ﬁﬁﬁ&’ NExakifles of

i'Cé o ar mac Gennaro 20

fandhals E{émde \lvitb)@ltmﬁlﬁtaIUOWHdmm@pr&naies\l\khkmpaﬁzeezOIOGQnts,A
conpound of t he present invention, alone or in

sB¢efh Fﬁ&trﬁ@ﬂtsmmrﬁeso%%@FOCks‘éﬁﬂsa%tse SheSRPOMESS: can be
made gL ﬁgée)%?ﬁ?éb 1 Ay RO effldacPof the lﬁﬁﬁﬁcﬁﬁﬂ cBfpound

“nebuli ze m ni Stered via inhalatio
Asipusel ahdthedoaditionsf tersubject, pd wckds th¢tb®dpw@gm or susfpce

ar<a1 iU Gy e e 598 <h s s hp PV derempe Ry

ltl%é‘&ustgr@é el ﬁi@exﬁﬁéﬁt bayeadverse BRIeQHeefsahat accompany the
m nistration, such as, for exanple, by intravenous,

iadimstresion| of i, paitivutas dempeund inpacagimwarsabieedu dn Aeferaigng
A SRR RN W B il SO e BEblchPor

LA COREAT R I 'oxl dant's,
%ﬁlﬁ‘l[a%is SraRé BisbriE Bélﬁ%trézﬁéd ,3i0d pliyeRidnhah evelnatefadtbre such
fornmil ati on i sotonic with the bl ood of the . nteglort .

raed:heml@nlatlngm&asg@d@@lﬁsoféh@c%p@@ge%gp%glt@)p@tles an.
}gg eré?c}ngogst ¢ 51[ %as% an. | NCIHAG) SHSRRE %ggigﬁlgﬂle&{ascom&)ound is

I'ckeni ng” agernt's, I zers

Rf48 ghyall Ngﬁg td T00tAEkP f&Cd typrealodubjdat. SMiany éiffeiren,
conpositions can be adm nistered, for exanple, by

mdtmmmatmxsmcthﬁdsarg known & thpse efskilbiay thy artyp

2006/ PCT/ ] BZC 05/ [y,
i nt ravesiy égﬁ’?l%aomn T qﬁeca‘lztlhe pée%ﬁﬁtq#'%e?lﬁg gﬁgﬁg o1¥

CAIRRRId e at%&@tem%teﬁhﬁféd iblyeatton tlwn ichn thohelepbut md nat Jiguted
seal ed containers, such as anpules and. vials

i e phemasekinetoprefife el Beeparringreontaindiated doet, anl the
gen'éf?éc?sr b2 fie P@fﬂg&ﬁﬁl at V%ﬁﬁ?oﬁientﬁﬁgnst abhsisd @f the@ass and

K previ ous escri be e dose administered to
aovfébtb] I&ilth of thet simbjecb nAdministfatioh earpbeeaenmplished vid ngle or

divided doses.

Examples of a typical tablet, parenteral, and patch formulation include the

following:
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15

shoul d be sufficient to affect a benefici al
t herapeutic response in the subject over tine. The

woenwoosubj ect” refers to a nenber of the cl asBCT/IB2005/002102

Mammal i a. Exanpl es of mammal s include, w thout
limtation, humans, primates, chinpanzees, rodents,
mce, rats, rabbits, horsesi5-livestock, dogs, cats,
sheep, and cows. j t.erm ned by the
ef ficacy of tMT%@%@ﬁimynged and the
condi tion of the subject, as well as the body weight
or surfacé area of tHgpetbPdgellation be treated. The

size of the dose also will be determned by the
exi stence, Ingrediens, and extent of any duverde

si de-effec ron of a
particul ar EC%W'B@JEZZ' ifiﬁ@’;%érti cul ar sugij }eﬂgt . In
det er m ni ngydighdgieinity@rsae2rRmunt of the conpound to
be adm nistered in the treatnment or prophyl axis of

t he di sor déydtsayriymetheay-@®pyDhbSphysi ci an can eval uate
factors such the Ci lating plasma | evels of the
compound, &%@%ﬁbjﬂﬁyﬁxé’g%}i es, and/or the progression
of the di sqaseljirRbi-2-1-lgermeiide, the dose equival ent
of a conpound is fromabout 1 g/kg to 100 ng/kg for a
typi cal sulseewrisingdhl/ 7 restALEA%e  adni ni strati on

nmet hods are known to those of skill in the art. For
adm ni stration, conpounds of the present invention can
be adm ni dixeted at a rate determ ned BYnfgact ors that
can include, but are naot limted to, e

phar macoki r%?rpgarﬁgéﬁrl@xbf t he corrpountﬁ&mg

contrai ndi a4 aeta et pagtfd the side-efg§eegds of the
conmpound at vari ous cgncentrati ons, as applied to the
mass and 25Megmeshinh Steerste 1%Of t he subj edfng

Adni ni st ra%—i—en—e&n—be——aWr
di vi ded doses. Exanples of a typical tg et

parenteral, and patch fornulation include the
foll owi ng: WO 2006/ 003513 PCT/ | B2005/ 002102 -45

TABLET , FORMULAT MPLE. 1 Tabl) et Fornul ati

mor coREOTRABUAROY (52 BT SRR iy LSS g Rormmula I
Cof :ﬂ'ﬁﬁﬂé&hﬁ%ﬁl@k&éﬁaﬁlé‘sﬂﬁﬁereoﬂ can be mixed with the lactose and
hydroxy- 3- met hoxy- propyl ) - 3, 5- di oxo- 4, 5-di hydr o- 3H
Icopystdretr (fawinir)2ng blenided touriifpemity émp pe ¥ flerg The qomstarch (for

rpea%tlegys%lusl%rn &0'in% mL of water and heated with 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 a IL-1

mediated disease (e.g., theumatoid arthritis).

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 comprising 0.17% residual organic solvent. The mixture is stirred, and

the pH is adjusted to 5.5 with hydrochloric acid. The volume is adjusted to
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sol vent Lactose 80 ng Cornstarch (for mx) 10 ng
Cornstarch (for paste) 8 ng Magnesium Stearate (1% 2

wogokH033ryg The conpounds of the present i nvent POWIB2005/002102

(e.g., a conpound of Formula I, or a pharnmaceutically
acceptable salt thereof) can be m xed with the | actose
and cornstarch (for m'x) alltid bI ended to uniformty to

owd Th
RE Piiharrr namsrenath sty P Serfted BUPSFAF AL "
aq&l@s, eddhconPashe 2'Osmﬁ‘w@ ﬁlg{rh S ihatioh ¥&dpeadiend sased

mxture 1S granu ated e wet granul es are
ms eidroghu. dligtsolitiNg is Birniaisteredbyimiecting (it pelied suilgang

i ot edickl GsSF (67 ifPuphiolh AR PAREN YR bFaREEne
3dm’Pi sttered to a patient at the rate of 1 to 4 each
a t
et of 0 ar t PR ORM A R B B Ea F o AT O
E;(AI\/;’%‘& ﬁmlgmﬁezue?b:o Ok (170irony-eyiclghepiyimeths) gi- I GR-
. In

Brdror CRIBTBON PEPR dr Sinsbyt- SinaRy gt Agn iRty sh: © 9
bR QrirFRERAKHT 01 PRYid ) DrehinfdTvenbeah Bryeited 3tith

1,2,4]triazin-2-yl] 15 benzam de conprising 0.17%
n esIL dﬁpﬂOPE‘leg‘agll}’GOlsab\ﬂ\?-’emg of Wmralierbaged melineer adhesiveronigping

orifius coShpiRe et o TRl s B e s 5300
éf@ rgi@)oa%dgppﬁécﬂa tg@ﬁﬁéer fbg&kobfnd ﬁﬁf‘eh%r susBEn&PleldabOfedtent

ef 1 Ze anpul es, each
oon ki Inhadjated Gisedse (8., npuofatdidaehiin corrpound) , and
sealed under nitrogen. The solution is adninistered

Shs; oGBS o IREATING R FAIEBLA TRADRAASES |

need qfhe'bf)ﬁ@@)ﬁ‘fﬁﬂt corRpd3nidak! dﬁ@ﬁﬂﬂ&ﬁ?b@i\éamldnsﬁme

mlligranms of

PraShntgneenkion tahbel pdripisisred shephjecksiiFing fom 2 Jeolpnediated

fl\{droxy 3- net hoxy- propyl ) -3, 5-di oxo- 4, 5-di hydr o- 3H |
#Ftriazin-2-yl]- benzam de conprising |ess than

0. 17%r11 eSinddiated disgadts ears bt wedattd p@phjdmtrda}ly:,chcmielm and L

of propylene glycol and 2 ng of acrylic-base
atitdically usipgcampPeis1d the pressnh H\Yﬁnf&fbégpqn e %gtg%\é%we of

TE&shs %,% ufayg) a?lg ?Ihbgtgortsﬁb ad 1h %&ﬁ?gk SRS i Bumén 0

a patient for
SikhbagGtHer hraARE dah @b menéflt from the administration of a compound

of the present invention.

In therapeutic applications, the compounds of the present invention can be
prepared and administered in a wide variety of oral and parenteral dosage forms.
The term “administering” refers to the method of contacting a compound with a
subject. Thus, the compounds of the present invention can be administered by
injection, that is, intravenously, intramuscularly, intracutaneously,
subcutaneously, intraduodenally, parentally, or intraperitoneally. Also, the
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
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of a IL-1 nediated di sease (e.g., rheunmatoid

arthritis). VIl. METHODS FOR TREATI NG | L-1 MEDI ATED
wORBKASES3 The conpounds, conpositions, and PCT/IB2005/002102

pharmaceuti cal conpositions of the 15 present

i nvention can be admnistered to a subject suffering

froma IL-1 nediated diseaSe. |L- i medi at ed di seases

be treat ed hyLacti cal |
R eSiTGEs oG D b st i A ERan O Rgarebn,
Qﬁo‘aﬁgqh{}gv Mhall) Sochdf §nd?£11y,topﬁ¥ disagasien. Typi cal ly,

oSt o subj ect I'n each hese nmet hods i s human,
2o al Th@ctghp@mkieutlmﬂlm the pharmadesticad aresiqd offthemveRizon can

Bl pife Riidl sBSER Y B ciodifeRE € AR 100 meris

&liryt e c@ftﬁ%%ﬁiboﬂﬁﬂe@ﬁﬁ twuaggrdob@ran@é prfasredband.1 mg/kg to
administered in a wide vari ety of oral_ and, parenteral

ghnt 4@ nighkgrsThe dusegasehofevas mas e waried gepeding Wwopdhs he

nmet hod of

SRR oL B 5B F AP B Hpbofn e bkt e
astpAinsttRigteriloydd) J]E&Iémﬁﬂatlcmhﬁtthe pr,opelrrtdsag,eeﬁoo aghlyn,cular
i ntramuscul arly, .intracutaneousl (%'(Wfaiu bcut aneaus

bifnation i wEhi thg‘/ skifh 9f HistPARqUfiong NelFABRP F‘i}yéted
@aﬁ%maﬁ]??do gg{)gp %ﬂ;ﬂ%ﬁ@%§§fhﬁ§?&r(ﬁﬁﬁﬁiﬂ d6@Ibflige compound.

mnistere atlon exa
Theteafias tiel cLosag%dsi irtcraapel H)}ysmalhmcmmqm)mﬂg thgfoptigaim effect

p?&%@?rtgpﬁgq\éﬁgpts'lg %ﬁ&@ t E;er cqcl)qvgmlrgﬁgq ilhet tgfa? gﬁl}y dosage may be

AsaldRldiXistebdh pBttlohs duBRihéiday, ifBbsietaThe ferml N
El{e\?t aln enbod 1|'Sr61:1ants%)6t escong%undsyof t he present WD

zas:ﬁtr@ﬁe’an@uamm B200ShEOR 0pprophylagtisdminighmentor
%ﬁ!&\:_lléq%rggf ag g%r}e)f-{’lrh%}ﬂgﬁ ghanQ& %E a@o%f&t&ilewﬂ? bt é’a%ﬁ&fjby

agi na

A Hi8brd¥s béi’ﬁ BYatéd) Sthrfeb{@xhRléntredfﬁenmﬁﬁﬁnlﬂMHﬁmbhmﬁd of
in the phar maceutl cal od of the_invention can

advarali sympterds offa dinerder inhibifion ok thg @athol prograsgien of

to abo
T, R0 LB Bl b pBERALS e e
NEYdftioh @an BOOs-hdhthidi@ed @ a Subgead.0The sm “howimnstewd’)’/ nipgns
vari ed dependi ng upon the requirenments  of

S”"Q’P@mm“‘lﬁﬁ@“ SE e s e UM AGEBHC ) GBI b Eepmeps
a(n %Id & tl&mof?@a?f#grﬂ) bt a9 aﬁHRﬂrl&&%ﬁ to Q%ﬁl%&éﬂﬁ%h%na@iﬁ)n‘iﬁ" the

osage or’a particular situation’is with
tslaﬁlei’dhahhac@ﬁtlctah eompmﬂlort onmparate@aﬁnmeugcal pcprgmsm;ms iThus
initiated 10 wt |l er dos re. | ssthan

RS HERVRIBBINGT ST AT e et i af P e he
ch'uﬁ Qﬁﬁl‘f)@s?iﬁgn BYmBiiBhg twd 6 BHRPharmiteidical Bgents or

pt1 mum e ect under circunstances is reached.  For
caimieisiretioeof ivomr e diffatit gompesijensigyhapsme subject at the

same or different times. For example, a subject that is administered a first dosage
that comprises a compound of the present invention at 8 a.m. and then is
administered a second therapeutic agent at 1-12 hours later, e.g., 6 p.m., of that
same day has been co-administered with a compound of the present invention and
the second therapeutic agent. Alternatively, for 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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wohowrossi3or prophyl actic di m ni shnent or 15

di vi ded and adm nistered in portions during the day,
if desired. The term"treatnent" includes the acute,

all eviation of at |east one synptom or characteristic
associ ated with or caused by the disorder being
treated. For exanple, treat48nt can include

di m ni_ shnent of ver.al npt o f sor.der,
i nhi bit iy fompoys OSQ?HBY%’&PE & ?TF;%B? & Sg igjpreq with
ng&&ﬁﬁ thaPhre Qﬁ%'l el afineatdrepn®t (@g Jeeldrr drugiRich
ounds o t he pr esent i nventi on can be
amTAKﬁh@Sﬁmtet@ GOEE V&P élmatmrbrMesséatﬁa adriamycin,

co-adni ni stered’ nmeans 20 t dpi | Wo
?unﬁﬁ}yémd F’fspgpgheito%cf‘?bdighﬁglélu? &%a aagen ? 5385@{3 ‘?&é%@%% nts
(R itdtrexstd hraidhamytieadunBhiytint displanamaewposids, ene dikhlvids,
subj ect by conbination in the _same pharnaceuti.cal

sunmpssindristine farsepd frapderpsranibiets: pripstalp PR SPFIPBHL
T RO SO Kepe AP BUE 1t
S REdent AFeiitieh @Ay 886 be pledrinacmbinatian witherthsanederiggive, a

adm nistration of two or nore different E nﬁq5|t|ons
platinfe cogpdinalion coaples a pReleosidganalne, an ARTBIAEHEINS; fpg

gcgms%ﬁ?eq%ﬁ%hlﬁlt&u B &f4rotnBAke fnﬁﬂ:ﬁ‘t%?? rRa?ﬁa%foﬁQre@ttﬁérﬁﬁan also

nprises a conpound ‘of pr esent

lbewemﬂmimmredfwm acompaelndod the preseatl mvnntsqreﬁoe thegrogtragi @f

t herapeutic agent at 1-12 hours later, e.g., 6 p.m

6fFat  sanme day has been co-admi ni stered with a

conpoyid BipblifdsiraEeRveltba@ah aRB bBRE- a&ﬁuﬁlbﬁreﬁlaﬁlﬁn d

t herapeutic agent Al ternatively, for exanp

sobjpesndsabatl age beefulddniha ﬂl@@t@rreeaoza thirorgbalytig Flee%sf&@e

BBt Sl st Be gt SRS e A EHcch Boithe?
GRoANSe NiriticBhalanté, tahtiplateled ARG Elg QPLN\HX@ ebmidogrel

invention and the second therapeutic ag
ZﬂWacm%wlrp@g JIBE@B@RMQIZasta%C#HH ﬁ%@wds of

e in n r
(SBUEHED RS TR, By R 00" %?E%t%%@* ke dgnaloD.
(IOBV.AST® ¢halddipink begslascind aasA TAKHGitdr (e Xorepd®
GLEEVE%HZY (I'matini b Mesy] at e? adri anycin,

droshlogida), Lisinopribisl-de, a vinca al kal oi d,

vin bl apd d¥ap YhaE6 BE kfentioh éﬁ%talwﬂe@ba&ﬁmnﬁfered for the
adri anyci n, o?aunonym n, cis-platinum etoposide, and
ardeahentds hypatmhloasxflﬂl mmposmdmch haAtdsiphibitozm §pisilawering

hi bi t d t
R isugh & s, SRR Rt PRebTEk R, salEiPawsl o
T6c JENRRY RANERY AL ?Erﬁ&ﬁ?fne ibBKeAE). OIher&)an@hﬁ@s dfahe

used i n combi nati on w xane derivative,
pbratdnhinventior uian alsb &n uswship lcesnbingtipy Bitdddiees, é’ﬁ'&i‘r]ﬁ@Cke&%

OB A or i b SRS P PRl LB ne

bghfsopdm ni stered with a conpound of the present

invention for the treatnent of
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-TNFo. monoclonal antibodies (such as REMICADE@,
CDP-870 and HUMIRA™ (adalimumab) and TNF receptor-immunoglobulin
fusion molecules (such as ENBREL®), RITUXAN® (Rituximab), IL-1 inhibitors,

PCT/1IB2005/002102
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cancers. The conpounds of the invention can al so be
co-admnistered wwth conpounds that are useful for

woheostoogsas nent of a thronbol ytic di sease, hear PCTAB2005/002102

di sease, stroke, etc., (e.g., aspirin, streptokinase,
tissue plasm nogen activator, urokinase,
ant i coagul ant s, antlplatelew drugs (e.g., PLAVI X(r);

g s o 5o NS & oA, n
%RE%I% ollal(ﬁ%g%gézﬁgd éllacr:ﬁp% %nocﬁm%?irﬁlb@ ?%gfm@Ag,

eno plne besyl at e and an
ATkugei)))iah IM-@SH @ogoclonit amxpmdy(rro)nsizﬁn(lmannapﬁammatory agents

OUSAREDL Bl Ba8 RS b ip e SETRRLEY s oroten
hfu ﬁg rfénaﬂi J&Yﬁﬁfén%ﬂﬁd Q9d, WhddIn TR0 YKk a8 gfaz @, ACE

| tOfS I pl [ ower | ng agents SUCh as statins

pyﬂazdlm(sr Phenpttatazane, aspirincG@OXF Uinpibitoat (helpcHERABREX®

Cshesehb Pk RS BRI TRATR A Bl BRy y <@y 08

it ARpRItEE irﬂﬁblvz«sr& tpréﬂebib Iem-bstsae&ﬁmhmbﬁors) NEPI
i nhi bitors, 3 i otensi n-2 receptor antagonists and

PEROEIN @geyegahalingdew dasemsthogesate ryiasalazine, iedlunemidenf
nfl a c [ it tis,

St s i R R R S

Wi th gaesbspsuri’ ofshelibfentid naayi bblﬁoba&ﬂnistes«:;bh1thsx1stlng

anti - TNFa nonocl onal anti hodi es suc . REM DE&IQ
dryepgptic agrntHoVRATRIPEH & P fign quife agents to be used in

r I

CRBEEE 09 | ETUPIER AR R A B8
W3 AMOE)Y SDEHB 5l Fird3aTalrh, Bﬁﬂ@ﬁh@@ m@zomc 49ds @mépts @pproxen,
A o B bR I Rt i
a@ﬁieﬂltdgﬁleﬁﬁ&ﬂcélﬁﬁﬁbc gﬁiotﬁ@ Pyrd-Rldhes sd\blﬁfhs pﬁ@b}lﬁlﬂlﬁbic}ne an

M C5F nonocl onhal ant’i body, nonstero
asahaﬂatcﬂ‘ Sualmaaaspuyn @Kt@nhM| soel) as ?ﬂlfrc@%lbe yptdecoxib,

| f 1 ur bj f
aunBras cetPBR Shlaicl BRLRPAECp RIS i as,
'c%ﬁ%%f&&é‘ dhd 1Sl aacidQRE B Byal gy fraZsyhoRes,

phenyl but azone, aspirin, COX-2 I nhjbitors such as

CEL EBQEIX(QO)TIPO(IQ@I ébs(mbfyntlom TaRpAIE9 e(eq)ﬁ@r@g;kqtg)e with
TRt YALUSTOHBbe 204, R0l s Pampyipnd ntsepsis

hhd/sesub]mbé, Whtaat.s), NEUROTIN(r), pr egabal [ n I ow
dose net hotrexate, sulfasal azine, |ef

|
hy dr oxwmoakpéamlmf theiproasht TVEPGR way fusihes E‘Bpp ﬁdlal}nlstered
| Ven @‘@ %ﬁn@ ,‘%I an%%%essalﬁ@ ?SUEH AP QG509 ankiDBarkinsonian

co-admnistered wth existing
drugs (such as deprenyl L-Dopa, Requip, Mirapex, MAOB inhibitors such as

selegine and rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors, dopamine
reuptake inhibitors, NMDA antagonists, Nicotine agonists, Dopamine 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
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therapeutic agents for the treatnent of
osteoarthritis. Suitable agents to be used in

woandimatid on i ncl ude standard non- st eroi dal PCT/IB2005/002102

anti-inflamatory agents (hereinafter NSAID s) such
as piroxi cam diclofenac, propionic acids such as
naproxen, 15 fl urbi profen,-50enopr of en, ket oprofen and

i bupr of e nanat es such. as ' agi d,
LB R Bt oA TS B e e
PRAMAOBLEM%eent UL B 366 ahe fpamyaiapi rin, COX 2
I nhibitors such as cel ecoxi b, val decoxib, rofecoxib
and etoricoxi b, analgesics and intraarticul ar
therapi es such as cort E&dYYIBEESds and hyal uronic
aci dsysuch Vi APRPLHES, 2
e e
atilwtfaile fapodes oslycindakat Viatiawsenodifisdions ac cldnges m light
fancticlovir, and_antisepsis coggound sucqﬁgs]yakfnth
thieeeof rith be peggegied {rerppnus skitied i the et 45 aalP Gedpeifded winm
- admi.nj b OGNS, e K¥pHPH ded claims.
B PO 5P DAL of e ppERIMARRD e &G 0fe sppended claim
antt pubBasticng,geirknts) an®patchntiappli¢asioohcites! Tbeqin erphierelty. Dopa,
Requi p, rapex, NAQOB.inhjbitors, such as sel egi ne and
FT&QW‘W‘%}’ re@%fﬁvq 13 %ﬁm ety §?ﬁ:ﬁ1 PP S rar, A-2
i nhi bi tor,s, dopam ne reyptake inhibitor S%NNDA
ant agonj dts, N cotine i sts, Dopani néVagoni sts and
inhibig@g&:or meuronal” (N i ¢ oxi de synFﬁ'Se),
NEURONTI N(r), pregabali and anti-Al zh I{ja@ ugs
such as PT(r), tacr a propent of yl 1iin ron 30
metrifonate The conpounds ©f the present invention
may additionally be co- adm nistered with osteoporosis
agents such as EVI STA(r) (ral oxifene WO 2006/ 003513
Ralerhi2d261.02018ro-558,5hdidx@d)S--dihydes- SHeld @, Afatiazine-yl)-N-
| asof oxi f ene or FOSA r) an i mrunosuppr essant
AQM%O%%)}?‘%PW%@?HBQMm n. EXAWPLES It is
under Sf&@@bdlgaasé Hﬁ:lc@éa&m 9S50ahfONORBHITBIS S-dlessa sbed
or | ur

herein are lustrative p oses only and that

\dlirydoors Hfd o 4 Jiiarin-2 1) -oanzoleanigeand 73 1 pigdiehlofaseqthane was

wi ||l be suggested t r killed in the .ar

e BTG D aPER] T TR G o o

tAcP(:aﬁll @@]thec B4 dr e Mt ufel BIRFRES YOS thiek RBRPRESHy b AKide

publ'ications, patents, and patent applications

QD). HEtfeatsultingeadie cldbside (2aChlopob 48 Seliono-HSfdikuhiestn

t[ %,l]tr?ag}r{—é-gi)ybea%yl %Hori%g{ weSthen is(c))lategi c% a filter, washed with
isopropyl ether, and blown dry with nitrogen gas. While the acid chloride was

being dried on the filter 4.03 kg of 1-aminomethyl-cycloheptanol HCI, 231kgof
sodium hydroxide, and 52.5 L of water was added to the 200 L reactor and
allowed to stir until a homogeneous solution was formed. The acid chloride was
then added to this solution and stirred for 4 h at 20-22 °C at which time an HPLC
assay showed reaction completion. The reaction mixture was then adjusted to pH
3 with 6N HCI followed by isolation of the crude Intermediate 1 (2-Chloro-5-(3,5-
dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl)-N-(1-hydroxy-cycloheptylmethyl)-
benzamide) on a filter. The reactor and filter were washed with water and the

crude Intermediate 1 was blown dry. Intermediate 1 was then recrystalized by
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HN~IT HNSIT ON ON O-N NO yOH Cl 01r off k C O
10 Cl 0 d O Internedi ate 1.

wa-2asl0sa3 5- ( 3, 5- di oxo- 4, 5-di hydro-3H[ 1, 2, 4] t PCE22B2002602102

yl')-N (1-hydroxy-cycl oheptyl net hyl)-benzam de To a
200 L glass lined reactor, 7.50 kg of
2- Chl oro-5- (3, 5-di oxo-4,5 53-

%k%éﬁéim%%%é«éé@%‘%@ﬂn%ﬁe b bt bsiEs 72 e

%%V&t:e 104 EQIRg 343070 S PRy ViBginadeterd h,Intéhnddi@t 1 was
oxa ﬁwonde Sver five mnutes followed by 75 m of

mblhtemqmmﬂliydrfaod washedevitl DWRjer:nRtleanob &l tsohtioaang allowed

1cl: [ d‘fxré ﬁlﬁc‘?f{cﬁu% dfry%?’ ﬁg)o]ﬁ ofﬁﬁreagle%gsem’\%soltsﬁlﬁlfed (73%
yléﬁ'l') atH‘NMR s@e(fttdsécﬁfy wa&q&ﬁeﬁn&u b a 2Qurilafs AP0 VY sp&tﬂnennc;ter

bl own dry with nltro%en ile the acid

wtthdﬁDMS@aes solyeitn ¢ §VR Gﬁellﬂ) I8t$r-843‘b(’§ K. 3605 G,

0 yl t 1 f

B S’Z%Bmd?fé%%ﬁ??&?ﬂm%%%? S Zived R BRS¢
Qﬁ Gt py-] gg@m Qd)}l{pvmg 2GR, §(Mq.1)4nt| | a honpbgeneous

ut on was formed. The acid chloride was then added
to this golution and stirred for 4 h at 30-22 C at
whi ch f"j\ an HPLC 25 assay showed.feas Jﬂ%
conpl e®1 &n. The reaction m xture vvasiotkhﬁe\n fadj usted to
pH 3 w ,IN f—eH—emel—by—»solatlon f thﬁde
I nterne L Chl or 3, 5- di oxo-
5-di hydr @+ f % 54
1,2,4]triazin-2-yl)- N-(l hydr oxy- cycl ohepﬂy?rret hyI)
PSAAEPI 622- (Qlﬂoﬁb-Nldltlgfdroi}leydflel&qitplmeihyl)-ﬁl-Mt(@R-hyalrexy-S-

washed with water a ude er nedi.a

mreshexypyopynd,Srdiexer ‘&ﬁélthM§Hﬂ&:%’45@a%@ ]egég‘é‘{agﬁd%
é% ata%da)q?gfag Tl rk&%&owgﬁ%m §ﬂ1c g&'zﬁﬁz Ké‘%ai@dc%ﬂ'aﬁh

er up in7 ano heatihg to 70 C
afléwedto $f for d.hakﬁztrehiqur,ahd re:suhxinlgnglxtlme Ronainedaistagilurry.

Erpresdidnd (s ea FONH HandlesAoret Has |th1§ £ o B sfefe
%Pgﬁn?é b Qa'lﬁgon Litor gﬁbﬁ %r BAf h hourd RV@g- %mfdfl 8ther @94
yi el

nt er Iate I solated (73%
$p 0.5 masleg) aswkes zgﬂdccﬂ dmpsaziise)whele ﬂmtﬁmpem@me M-&le reactor was

j—;ggt%é Faﬁogﬁ’é? ?ﬂ 1‘%%1 ﬁt‘gczr filias%yg %%e rgactloil%fwgﬁ}f%g %1%6 37
Zrear%?or(\%)s é%@)ﬂeh t4 (23"4C @ﬁe}_')et:h'yb aceﬁ}té3§2 63, widHdde tySrecipiBatd bhe

1.33-1.63 (m_1011). Ms:
3d8alkel. M9 slhca gel was then filtered off and the ethyl acetate layer was

N

extracted three successive times with 14 L of saturated sodium bicarbonate, and
then once with 14 L of water. The ethyl acetate layer was atmospherically
concentrated at 76-78°C to about 14 L and then seeded with crystalline 2-Chloro-
N—(l—hydroxy—cycloheptylmethyl)—S-[4-(2R-hydroxy—3—methoxy-propyl)—3,5-
dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl]-benzamide to initiate crystallization. 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 was isolated on a filter
and dried in vacuum oven over the weekend to give 2.5 kg, 74% yield. H&BC
NMR spectra, Mass spec. of 481.4 (M+1), & HPLC-UV were consistent with the
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0O HCGO~>\N ON HOH ON NOH-~~II\~//
~~11 OH O OOCHHICO~.""VNC OOCH10 Exanple 1.

wa-2aslosa3 N- ( 1- hydr oxy- cycl ohept yl net hyl ) - 5- [ 4PC2RBIvg£002102

oxy- 3-

met hoxy- propyl ) - 3, 5- di oxo-4, 5-di hydro-311-[1, 2,4]triaz

|n 2- yI] bengani?e To a 220 t gl ass lined reactor,
an | d

ANicBitB Af %&hé,?qo%ﬂr(&ﬁlyge%ﬁmfclsﬁeﬂﬁg‘m@%ﬁg‘(ﬂ?g%@{ﬁ?/ﬂ?éy‘3‘

g}eehfosap m;gﬁ?@ BeoRR4 8-hydé-$H-[ 1| 4 ek e D all Pbehzbidéd

was t hen added and at” this point the
mxture 15 becane a solution after stirring for half

Rt} e, s ThiRBRCG RS e 55 rl B Grnd v R B R ur e
Qifl did'ﬁ R leftfer (B0 mB.ERé Btindlf 1.69 e§uil 9y anliboon tAiflueride
BPLC "assay showed reaction conpletion the reactor

distyé dtherate6. @mana 083 myprole b ipl®) averescqmbjaed wffidt tpe and
RLSEL PIdeAhfiedlf 1o 8¢ £ 18FoursT HEbI- Wﬁnaﬂ%s ¥es ZOREAX®
s 20

e ethyl acetate |ayer
SBtCHQ:bBﬂnﬁ (0.2% phusphesis !aMd ith iwaes: ametdmtmha (:19F showed

sat ur at ed d b b d

R R e Ak L A S S
Vﬁ{lﬁﬁ%&x}%{egﬂr I_ 5 g? gz_%ﬁ%ﬁrogyg BRLthot plopd)®B, 5 ARk oS S:dB  dro-
SEC (11 Dy i aviy-2 el Ebatrepidel met hyl ) - 5- [ 4- (2R- hydr oxy- 3

- met hoxy- propyl ) - 3, 5-

di oxo-4, 5-di hydro-311-[1, 2,4]triazin-2-yl]-benzam de

@ﬁ hﬁilé Batre LI00t glabd 1ERHIr€Rtordt. RRg of 2-chloro-N-(1-hydroxy-
N- ( 1- hydr oxy-cycl oheptyl net hyl ) -5-[4- (2R hydr ox

py&oh@_tyﬂmcyhp} o41(3R- hydroxy—3-methoxy—propyl) -3, le(XO 4,5 )(/ilhydro-

SR MR 2 bR Ty Bt 1 AR EaRKC

F¥BSwddI8y e leifidn o ey Ve etitd(180 L).7 dHe yeaetod was fHen&ed@Cto
NVR spectra, Mass s

81 & tekina2-chiloh-NE: %mozggﬁﬁgﬁﬂgyﬂ@eﬁﬁzﬁﬁ%%@%v X3~

PO Riarest sty Pl Sty e

Q¥}rtidn. MR hencyor a8 mhdn)coaleﬂ-td R5%0 -add Bxwhctgdiwith Siekef (21. 5 L).

el 4l]ﬁ,(£_lrl az| q o Yo ;[hber%za tozgﬁﬁé_ | n211 an inline

I Theeathid @retis layer Wag thep, @n%’aﬁi g%'ﬂ%ﬂ Fhonen,

(f‘me'r Qhe) ethyl acetate layer was transferred back to the 200 L reactor and
atmospherically concentrated to about 20 L.

An aliquot was taken and placed in a round bottom flask, and
crystallization was initiated by scratching with a metal rod. The mixture was
filtered and dried under vacuum to give the seed crystal material. The seed crystal
material was added back to the reactor, and after several hours of stirring a thick
slurry was observed at 0°C. n-Hexane (8.6 L) was then added in one portion via
vacuum to the reactor and the reactor was allowed to stir at —10° C overnight. The
material was isolated on a filter and dried over the weekend in a vacuum oven.
GC-headspace analysis indicated the material contained 2.6% residual ethyl

acetate. The material had a melting point onset of 106.5°C as determined using

differential scanning calorimetry (see below).
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5 Aycidyl nmethyl ether (230 ng, 2.6 mml, 1.05

equiv.), and boron trifluoride diethyl etherate (3.6
wagpoePosds Mol , 0.1 nol % were conbined in a PesBlOHE2102

and heated under nitrogen to 80 C for 16 hours.

HPLC- UV anal ysis on a ZORBAX(r) SB-CN colum (0.2%

phosphoric acid in water: d8etonitrile (1:1)) showed
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%@L [C? uﬁ? jfor%ag:""% 6‘8‘?‘1 133gk(leer? gg%]at e5 V\%/gn rsu)l/tﬁtt %czezssl ze’danas
ﬁéldi%?%&pi Ridues 228ded Thelidjemetwinyattlise° additicicolunf flow

ethyl acetate (130 L). The reactor was then hea;red to
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B35 el Do dday A u e, CRRRbHE R pBrdfndidfy Jovlr
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Agi | enf HEkiaR8EA L)Moshahe G180 £ a hiead tenlt vidaokalint filter and
Headspace Auto sanpler 7694 and a DB642, . DB- 62%. 30
resided gver 4ch @AherAY I teRcter g maikiure Was allawed 1o, R .

PRIy Sl o FUEDy TRTmr ke ook
Ginafyelsl gaved. 18Y% hespduiahgreatne ZBx hple FuSample B)2 Themagerchl was
isolated on a filter and blown dry with nitrogen gas overnight followed by drying
in a vacuum oven (40-50°C) over the weekend. GC headspace analysis gave 0.17
% residual acetone (Example 4, Sample C).
The material was then dried in a vacuum oven (40-50°C) for about an

additional 5.5 hours to give Example 4, Sample D.
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hol ding for 2 m nutes at 225 C. The injector was at
180 C. The colum flow was nitrogen gas at a flow of

wapprieomdiat ely 8.5 psi or 1.6 m/mnute. The spCTAB2005/002102

flow was approximately 47 m/mnute. The split ratio
was approximately 30:1. An FID detector at 250 C was
enpl oyed. 10 Exanple 4. To-4-50 L glass |ined reactor

P&fg‘g'lsﬁéo é}?“ﬁ@ﬂ#&}logﬁteﬁw d2- WBF‘B}&(@WP ROxy- propyl ) -

y-Si[ Y 2R Grydroxy-3-meth 1)-3,5-dioxo-4,5-
éhéo}mpgﬁgl]efl})ﬁam nx2 ;}fy r(k)J)g’nzaI\]?r(l3 d(e)xy g.r(épyk)g) (fl?)g;n

Eilardpo-émbl,bﬁlﬂrla@et%mﬂ-l(enzamldg) was added. The

rzegﬁlt @Ef& rREt %Eﬁé}g{‘@( gl%gmetr?%Dgct} 55 Bried out on a Mettler-

mzald@ Remd Diff@éﬂtml Sczﬁmirfgr CARiye ox Exampketd Sumpler Apy| ) -
5-di oxo- 4, 5-di

Em[nmlezl Epmpleel?z,uﬂiﬁamp}@ .- salaf ard Eraeple 81 SATR)q D- THee
Ly oe]rrlilR was, jtihe ﬂl\ﬁa&%ﬁgbecée{%%bnuﬂla%% PP zglow?ch astart temperature

Stion of see
%f X@d@éndoi firfl @é?hﬁé’r&urd%f@bﬂ”‘@ dTﬁé Mezﬁif@r&b Q\Eﬁs)ﬁPﬂﬁﬁllnyie) The
[4- (2R-hydroxy-3 -nmethoxy-propyl)-
dmnp]mglm&mhﬂwdd@emﬁd[ he niffegen£2h ﬂow-ryue]waééeraHmb The

IR RRar YRyt BBt e et RE R e Nl it £7 A g
foRER ten¥ }]%i’éﬂﬂ@ Wil Rebctddat las@ﬂs_metsec arrab erdltﬁ‘lg_ljﬂma tBmpdrabdres
resi dual acetone (Exanple 4, Sanp g ane (24

[fyr Emnplhé;S@qded Eéamphéh(sam@lﬂ@wlé ‘r%mmpﬂﬁ %, l¢ Caape
and dl?]lo er 4 htothe 50 L reactor. The m xture
I“?)&é éo crystallize 25 overnight at 20 C. A
san‘pl e was filtered and tIemlezacuum dried. GC
headspace analysis gave 0. 18 % rjs.i_dual_aeetone
(Exanpl e 4, Sanpl e B) Sample materi a INs™MP ol ated on a
filter and bl own dry with nitrogen gas. overini ght
fol l owed by dfyi @arriptefaSwmlmm ovient1146C59C) over the
weekend. GC headspace—ahal "o‘ gave—6-—1t+—% r esi dual
acet one (Exarrpl eEZ‘am@éfiﬁb %O Theﬁ'r]ra"t gri%(al was t hen
dried in a vag TN &, e Tof an
additional 5. % hours to giv Exarm eﬁg.w’ganpl e D WO
2006/ 003513 PCT/ IH3200(5 4 F2hihle D- 54| OHEECent i al
Scanni ng Cal otinetry of 2-chloro-N-{1-hydrexy-
cycl oheptyl net hyl ) - 5- [4- (2R hydroxy 3- mst hoxy propyl) -

o3 ]
ol BEREIMR of 2ebloro N-AL-bygrosy yclohpumptiph S+ GR
SO0k G-1ethoki-pRopyl)-6SahxovdsS-ditydiwaHsl (2, 4ibriazin-2-y1]-
Mettler- 5 Tol edo 2e Differential Scanning
daenaamyids, Exappled aSBﬁH‘ e sample A, Exanple 4, Sanple

B, EXaiBGxitnate?dT0'nfy & ERRDHIES 35 Sle  waAHEHS Packeligto 2

Amm ZrO spinner for the sample analyzed. The one-dimensional B¢ spectra were

collected at ambient pressure using -13C cross-polarization magic angle
spinning (CPMAS) at 293 K on a Bruker 4mm BL CPMAS probe positioned into
a wide-bore Bruker-Biospin Avance DSX 500 MHz NMR spectrometer. The
sample was spun at 15.0 kHz corresponding to the maximum specified spinning
speed for the 4mm spinners. The fast spinning speed minimized the intensities of
the spinning side bands. To optimize the signal sensitivity, the cross-polarization

contact time was adjusted to 2.3 ms, and the decoupling power was set to 85 kHz.



nmet hod enpl oyed 1-5 ng of sanple alum num 40 | pan
wWth a start tenperature of 30C and a fi nal

woenp@mostisir e of 300C. The heating rate was 5C RCIUB®5/002102
The sanpling interval was 1 second. The nitrogen gas
flowrate was 60 m/mn. The 10 DSC thermal profile of
Exanpl e 4, Sanple D is shovwb-i n Fi gure 1. Anelting

t t ect t
$02 Garhiy” St Wb asiPte e S P Pha N A Ve BP0
Socanm. el‘lﬂa w%w’fdf@feﬁceda@ﬂlg@ﬁmrﬁaléamgsrmlaeaxﬁaraa@ settmg

reported in Table 2. Table Sanmpl e C np Exanple 4,
Banplield sesonancg ® 2ER#pPL e 4, Sanple B 111.4C Exanpl e

& Al ek B CCoVRAC IRt or BRI e £ SIS mdial i

ghil DI Egite (21 M¢¢amonpemc listhie piveh iveT bt B- Pldade §@&that the
hydr oxy- 3- met hoxy- propyl).-3,5- di oxo-4, 5-di_hydr o- 3 L
puwperingof the parhey peake H}z*&ﬁbﬂaé dO@%ﬁyﬂogewC’n@é&fgﬁe@“@be
l; f kicoRt |y
SEBLEH MRS 2o oy R Rl Ry o PRTRy a1 o
apddoy g-8dmethbey- pn@yl)aﬁ}dmxonﬁaﬁ dillﬁ/ﬂr@ﬁHe[ﬂ r2a4]mm—2 yi]-

coIIec ed i ent pr ssure S|n H-1
%@gn ingftey Bt theggl e SARGIOE es3R o éﬁc%i\%ble gowed
3§J K VALK SrediRuBli R SoftoRR & béynaekric the
e-bore Br uker-Bl ospi n Avance DSX 500 MHz NMWR
meerdmmh@smgwhe'staé simpdterewas spun at 15.0 kHz
corresponding to the maxi mim seofm fied spinning 25
speed for the 4nmm spi nnelS fe' f ast spi nni ng speed

mnimzed the intensiti es{gf\ﬂ t he spinning side bands.

To optim ze the skegnalesengitivity, the

cross-pol ari za~t~b nygontacty#me was adjusted to 2.3
nms, and the decoup_rlln powerllwas set to 85 kHz. WO
2006/ 003513 PCT/ I B2 ;L,Gﬁ' -55 The carbon spectra
were acquired with 5,940 s¢dns with a recycle delay of
10 seconds. They were helarenced using am external
sanpl e of adamant ane, set g 'Qf /el dANeesonance
to 29.5 ppm The result ishg X ‘ <
Exanpl e 4, Sanple D material ig/*® 5 fsho eFi gure 2.
The car bon peak list is giween inm Tabl & 3% Pl ease note
that the nunbering of the carbon peaks in Table 3
does not correspond to thelabldering

Intensity Intensity

Peak | °C shift | (arbitrary | Peak BC shift | (arbitrary
(ppm) units) (ppm) units)
1 169.8 6.22 18 66.9 242
2 156.8 9.11 19 65.1 3.55
3 149.3 2.83 20 60.4 5.82
4 148.4 2.77 21 57.2 5.19
5 140.6 4.38 22 534 3.14
6 139.7 4.56 23 50.4 0.13
7 138.7 947 24 43.9 1.85
8 136.9 3.13 25 40.0 1.76
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of carbon atons in the
2-chl oro- N- (1- hydr oxy-cycl oheptyl met hyl ) -5-[ 4- (2R-

wapaeomys13- met hoxy- propyl ) - 3, 5- di oxo- 4, 5- di hydpPoT2B20p5/002102

1,2,4]triazin-2-yl]- benzam de nolecule (Structure 1).
Sonme of the carbons in the nolecule showed 10 two 13C
peaks, which agrees W th dfﬂ‘ﬁFerent conforrmt| on per

D

or-\ Lo F=Y

+ o o
143 56 6( %323 %gzl N OH N
'\hﬁ?’ T IpAGE 493 Y4 o 4B 7 62
. ensity ntensijty eak 13C sh|ft
(arhbit [ any Pea1<301§C shisf¢ (arpg raryse.bppmh amits
(ppm pnits)!1 169 B 6 22 18 66 912 42 211568 9111
19 65.{1 3255 B9\ 3 3.83 20 0.4 5384 4 148l4 p. 77
21 57. p-549—5-14016 4. °8 P2 53 3—34—6—139—74. 56
23 50 U 0313 72%hs|7 5537 24 35 d 1288 & 136 9 b 13
25 40. 1761V 0%/ 0 B2 0ooP10 56 9
132.2 b 846| 3856 8 WT -L3119 1853 b7 5% a7
15 125.2 2.6 22.7 3.96
16 74.0 12 33 20.4 3.04
17 73.1 3.68 34 19.2 1.06

Powder X-ray Diffraction (PXRD) analysis of 2-chloro-N-(1-hydroxy-
cycloheptylmethyl)-S-[4-(2R-hydroxy-3-meth0xy-propyl)-3,5-diox0-4,5-
dihydro-3H-[1,2,4]triazin-2-yl]-benzamide (Example 4, Sample D)

The X-ray powder diffraction pattern was collected using a Bruker D5000
diffractometer equipped with CuK,, (fine focus x-ray tube) radiation (Generator:40
KV, 30 mA), fixed slits (Divergence slit: 1 mm; Scattering slit: 1 mm; Receiving
slit: 0.6 mm), and a Kevex PSI or Sol-X solid state detector. Data was collected
from 3.0 to 40.0 degrees in two theta using a step size of 0.04 degree and a step
time of 1.0 second. The scan mode was continuous. The 2-theta values are
reported in Table 4.

Table 4
peak list (2-theta = 0.2)
(Peak intensity may vary depending on the particle size and morphology)

Angle 2- Angle 2-

Theta ° |Intensity % Theta ® |Intensity %
7.8 11 233 13.1
8.1 100 239 9.8
10.5 10.3 24.3 14.5
11.7 21.3 24.6 7.6
13.2 52 25.1 9.9
13.7 8.1 25.9 9.2




11 130.8 5.5 28 36.6 2.7 12 129.5 3.7 29 31.4 3.11

13 128.7 3.55 30 29.3 5.2 14 126.5 2.71 31 23.2 4.48
W030hAB3A32. 6 32 22.7 3.96 16 74.0 12 33 20. 4rBTAH2003002102

73.1 3.68 34 19.2 1.06 Powder X-ray Diffraction (PXRD)

anal ysis of 2-chloro-N-(1-hydroxy-

cycl oheptyl met hyl ) - 5-[ 4- ( 287hydr oxy- 3- net hoxy- propyl ) -

3, 5- di oxo- 4,

di hydro- 3H[|1 1ff3ll] ri &zt ni yP$2benzadifde ([Exanpl e 4,

Sanple D) 5 |Thg o r fifractispm pattern was

col lected using™a Br u% D000 " di fif ract onet er

equi pped w th 1GukKa (f|5me focug7%-rdy tobe) fadiation

(Generator:40 W B0 mh), fixed slilts {Divergence

gl i6t ;'mjl mm  [Sckt4 e |n§6§I i{: 288m |Rec®lvi ng slit:

. ,  and—aHKevex—15St SgbX—SotTggstat e
det ector. t a ‘was coﬁf’éct ed %?ﬁo $t9 40. 0 degrees
in tw theta usingla 398p 41 zog@f 0.044,@egr be and a
step 10 tine of 1.0 second.| The scan nmnde was
conti Buous. Thes.2- t het 0 vallueg9dre | repdrted in Table
4. TaIe4pFa,ﬁ"‘,tj/2thh 0—2h—Fead ‘1tensity
may \Igalry d;ep H-9g lon Yhe dar 800 ¢ lsi Z749-
nmor phol ogy 2—Angtg 2 T4 enst % Thet a
Intensity % ﬁ;ﬁ%i ' 3 34)3; 100%1 9?/8 10.5
10. 3 24.3 14| 51931. 7 %593 24, 302 6 | 1373 5. 2 25.1 9.9
13.7 8.1 25.P 9.2 \WD 2006/003513 PCT/.1B20054/ 002102
-57 14.3 5.7|280.3 12. ®.514.19 Bi.J6 2)7. 1730. 9| 15.6 5.2
27.6 9.6 1648692872572

20.9 8.8

31.9 6.2
21.2 333 334 59
21.6 24 33.8 6.4
22.2 33.8 34.3 7.5
22.6 17.6 35.2 8.9
22.8 6.7 37.1 6.2

The x-ray powder diffraction patterns of Example 4, Sample A; Example
4, Sample B; and Example 4, Sample C were consistent with that of Example 4,

Sample D.

Examples 5-13
The starting material for Examples 5-13 was from Example 3. The x-ray

powder diffraction patterns of Examples 5-13 were consistent with that of

Example 4, Sample D.

Example 5

5gof 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 was taken up in
50 ml of n-Butyl Acetate at 125° C then concentrated to 25 ml the resulting solids

were filtered and dried in a vacuum oven.
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17.3 17.5 28.7 4.9 17.7 17.3 28.8 4.9 18.3 19 29.4
6.4 18.9 9.2 30.0 10.2 19.1 9.9 30.3 14 19.7 85.9

wGeQo®/06383 20.3 9.5 31.1 7.7 20.9 8.8 31.9 6. PCT/ZBR2085/002102

33.3 33.45.9 21.6 24 33.8 6.4 22.2 33.8 34.3 7.5
22.6 17.6 35.2 8.9 22.8 6.7 37.1 6.2 The x-ray powder
diffraction patterns of Ex&®ple 4, Sanple A, Exanple
4, Sampl e B; and Exanple 4, Sanmple C were consi stent

?}?ﬂp? t of Exanple 4, Sanple D. 5 Exanples 5 -13
%f§tcﬁfdrb‘3~g &bk flyd16% ky-Bhfethoxy-
Eganp l'e 3. e i ré?kypomégﬂ rag¥§%%ng§?tgrnseo?xy

ﬁ:oaywésdl@xqs m@hedmo%ﬁ{we%mwnt%ylﬂwgnza@ﬂ ¢ Pea kPR uR in

25 B SRRk To SRR LR RE G, 25 mml of Hiswames s et ang

e MesdittiB R4y were filtered off and dried in a vacuum oven.
propyl ) -3, 5-di oxo-4, 5-di hydro-3H[1, 2,4]triazin-2-yl]-
benzam de was taken up in 50 m of n-Butyl Acetate at

tgampidnen concentrated to 25 nl the resulti ng sol i ds
were filtered and dried in a vacuum oven.

2906f 08bb16-N°Orhydeepsydolrepogdmethyd)-5- Eké%?pwdrexzs-3gm%$wxy—
ﬁ@%%‘nfgg%&]n DA A%y 3 %S 2N ERLM IS ehd antiab $rak PResBy AT

BiromH 2 hahdBice an@ dhedntvdeydinaveit [ 1, 2, 4] tri azin-2-yl ] -
benzam de was taken up in 25 m of nethyl ethyl
ketone (MEK) at 70 C. 25 m of Hexanes was added and

ixﬁﬂﬁﬂggsulting solids mere filtered off and dried in
a _vacuum oven.

155t er?ocmpl(%Nf@d?ydchyweloaﬁ@pﬁrwhﬂi Ayl By RB-hy dr
?ﬁ(éfhoxy-prgpﬁﬁg,5—d10x0-4,5-d1hydro—3H—[1,2,4]tr1azm-2—y1]-benza1mde was

taken up in 75 ml of methanol at 50° C the solution was then cooled to ambient
temperature and 75 ml of water was added forming an oil that after 24 hours

turned to solids. The solids were filtered off and dried in a vacuum oven.

Example 9

lgof 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 was heated to
60° C in 10 ml of n-Heptane for 4 hours. The mixture was then cooled to ambient

temperature and the solids were filtered and dried in a vacuum oven.

Example 10

1 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 was heated to
60° C in 10 m! of Diisopropyl Ether for 4 hours. The mixture was then cooled to

ambient temperature and the solids were filtered and dried in a vacuum oven.

Example 11
10 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—y1]—benzamide was heated to



10

15

20

25

woand/wsaye and dried in vacuum oven.

propyl ) -3, 5-di oxo- 4, 5-di hydr o- 3H [
1,2,4]triazin-2-yl]-benzam de was passed through a
10 ExanpPeT@B155/602102
g of

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

1 hox [ 4, 5-di hydr o- 3H- y4
RBACGH JoRnbhtiaprond B Lf%‘h‘?’&‘ﬁlfﬁ Vit faged o
aﬁlb?e%t {ent L]Jeﬁatﬁelaﬁa RIS oNaS weREMN e QPAR T iR aviaetim oven.
t enper at ure and of water was added form ng an
oil that after 24 hours 15 turned to solids. The
?}Ia iie refllltered off and dried in a vacuum oven.
e lgo
aomfmamwo@i-(hwdmy-qyybhcmelmeyhm5ﬁ%(}RSLypmxe/mgkwy-

B S S S 3 H o 2 YL bR RIS YR s fo
*@5@"1 231060 WA of ReRIpRMActi6r 4 BOUrE THe Hixtile wis tﬁcﬂ'l&ﬂilémte

for 4 hours. The m xture was then cooled to anbient 20
taerhpent sanupresataniecingl e sndids svereviliered pnd driehin An@ca¥POYeR-n
a vacuum oven. Exanple 10 1 g of
2-chl oro- N- (1- hydr oxy-cycl oheptyl met hyl ) -5-[ 4- (2R- hydr
(Eoganibleréﬁhoxy-

HoEda o e bR s bR kb ovy-

ErH$1)-8 8Ldidx N BLEhydtHBHY D2 4TiRa @S-l FBEnzamideewlad takétbup in
anbi‘ent tenperature and the soli ds were filtered and

B0 IﬁbIOﬂ Arcegongat 0NCo b mixExayyps eooled to@mpigyt temperature and
7 7 1- - .ok |
é?&p%&%%—l%%t}%gq %Q L&Y e sgllﬂcfs%éﬂa E‘Fttef&ﬁ &ff aid dhiddaRa4eum

svepy! ) - 3, 5-di oxo-4, 5-di hydro-3H[ 1, 2,4]triazin-2-yl]-
benzam de was heated to WO 2006/ 003513

PCT/ 1 B2005/ 002102 -59 60 Cin 100 m of Diisopropyl
Hebghpleas 4 hours. The mixture was then cooled to

anbi ent tenperature and the solids were fil %nd

e
o g o -l el ol hdiSsy
*ﬂg)‘?ﬁ{q’ﬁg%s ,?—éijorx%)-(éﬁ/j-%}'lﬁrldi)&?ﬁ! 0 RN 2 Syl kg AR Yk

gm@w\}e)iaﬁ 15mMd bﬁmm:&fwoﬁéfmr[lrﬂetgylﬁm ifkatz)inn.- The| ] -

enzam de was heate ) in of n- ane
f gutipnwasheatedhaicHy ¢ E:T%Séf%éésollﬁ'é’ﬁ- %&P% gPipgon, gmﬁ{%
t ° . " .
a&\f/ﬁg@ﬁo %Péotg%lﬁ%é aéggcrlm §']Die5 %go \%%’6131 dgyétmﬁﬁ@ sb1aR hatin&draly N
2di¢action phitdrits byrdisteny withchav Bixgmpietds $rinpB-D 4- ( 2R- hydr
oxy- 3- met hoxy- 10
propyl) -3, 5-di oxo-4, 5-di hydro-3H[1,2,4]triazin-2-yl]-
bgﬁzmpiedm was taken up in 30. m of Acetone at 50 C
T?(()e mrfr;] o)%tZL-Jcrh?or\g@I\? (f %?/ldr%giy tcglclggbﬁtﬁrr}}etﬁy‘f)@-ﬁ—%lg 'il‘§dr%5‘<9-3-

methoxy—propyl)-3,5-d10xo—4,5—d1hydro-3H—[1,2,4]triazin—2—yl]—benzamxde was

dissolved 1 mL of acetone, tetrahydrofuran or methyl ethyl ketone. The solution
was heated briefly to ensure dissolution. The solution was added to 2.5 mL of
diisopropyl ether at 25°C to afford crystalline solids having x-ray diffraction
patterns consistent with that of Example 4, Sample D.
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60 nl of n-Heptane was added. The solids were filtered
off and dried in a vacuum oven. Exanple 15 15 50 ng

wWo01006/003513 PCT/1IB2005/002102

2-chl oro- N- (1- hydr oxy- cycl ohept yl met hyl ) - 5-[ 4- (2R- hydr
oxy- 3- net hoxy- propyl) -3, 5- di oxo-4, 5-di hydro- 3H|
1,2,4]triazin-2-yl]-benzamafe was dissolved in 1 nL

e A £ e
&ﬂhg\%gﬁg‘% )18 5t di6x5.2/5Mdih9dro-BHT1 B4 6fiazini2 ApBeRAithide

d at 25C to afford crystal line solids
haV| ng x-ray 20 diffraction patterns consistent with
t haty of Exanple 4, Sanple D. Exanple 16 50 ng of
2-ch] oro-N-(1- hydroxy-cycl ohept yl met hyI) 5-[4- (2R hydr
?\ met hoxy- propyl ) - 3, 5- Hj gx0- 4, 51gé ro- )H

riazin-2-yl]-b a@n\d S dISS of
cet'\bne tetrah drofu‘re"'a"\? or nethyl pet hyl t h"h
sol l—!25 fia eat egpap bl 80 o ensure di ssol u i on.
Th UIN_O added to 2.5 nL of dii soprop t hey
at Clo afgygrd crystalline solids having x-r N
di fffacPi on patterns consistent with that of Exhnplle OH
4, Sanple D. WO 2006/ 003513 PCT/1B2005/ 002102 -60

Exanplae sl '\%(1 .00 equivalent) 2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-

2- Chl or yd
dXyp- 4]tr1a21n 2-y1)-N- (1-£1§.fc)l(r)(/>x§l: %gclzlglgle%%gl-mer?ﬁyly%lelzlzarmhé‘r 0(’?8% kgy Hr

eqﬂﬁgﬂﬂféme 28y n%lg@ld?l éi‘%é%ﬁl?\l 4, ﬁ% 14)1%' éﬂyc%ggei ggrmez 141 K6i a
H846590)y-wére' cohiBined D65 Ilrbi?NlN diDhEh @o@mntide ad h@ated tQ
%0&? gﬂg 9@(:%1)@ gnygtpés(\gzll(s%o%}e gg%‘ IS&I)SFP{(%) ethyl acetate was
LadfedHd gﬂerbaéftzﬂe 8utyth% sﬁ‘h:é éelhwﬁfcﬁWasQHéﬂ fReed Mff mhb Bghly) - b

enzam equi val ents) R-neth
gacytatmguaseewmenhea mslsedasltkk spterpteid sedigel blea}’qrorgﬁk (é’f 5Qkg/2.9L)

to remove residual 2-Chloro-5-(3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-y1)-N-

(1-hydroxy-cycloheptyl-methyl)-benzamide, followed by concentration of the
ethyl acetate layer to a lower volume. 2-Chloro-N-(1-hydroxy-
cycloheptylmethyl)—S-[4—(2R-hydroxy—3-methoxy—propyl)—3,5-dioxo—4,5—dihydr0‘—
3H-[1,2 A]triazin-2-yl]-benzamide was crystallized out of the ethyl acetate phase
and isolated by filtration.

A sample of the resulting 2- Chloro-N-(l-hydroxy—cycloheptylmethyl) -5-
[4-(2R—hydroxy—3-methoxy—propyl)-S,5-d10xo-4,5-d1hydro-3H—[1,2,4]tr1azm—2—
yl]-benzamide was isolated and dried. GC headspace analysis for residual

solvents, as described in Example 4, gave identified the following residual solvent

concentrations.
Methanol Ethanol | Acetone | Ethyl Acetate | n-Heptane Z-methoxymethyl_oxirane
- - 02% <0.01% 0.01% <0.01%-ND
ND is not detected
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15

X46590) were conbined in 6.75 L of
N, N- di net hyl f ormam de and heated to 80C. The reaction

wai2ndetnss1sas cool ed and 76.5 L (68.1 kg) et hyl patasan&002102

was 10 added to precipitate out the silica gel, which
was then filtered off. The ethyl acetate phase was
t hen washed w th saturat ed-68ledi um bi carbonate (4.50

kg/2.9 L) to renove res
2-Ch|oro-5-(3,5-dioxo-4,58ﬁgh9§ro-3H-[
1,2,4]triazin-2-yl)-N
5 ydr%g¥ cycl oheptyl - et hyl ) - benzam de, foll owed by
§dd¥ of the ethyl acetate |ayer to a | ower

vol une. 2-Chl oro-N(1-hydroxy 15
cyclohept met hyl ) -5-[4- (2R-

3d;5- dfb%@%@ dof BF%?HP%aCOHWmun&G%
3H—[1 2,4]triazin-2-yl]-benzam de was crystallized out
of the ethyl acetate phage and isolated by
filtration. A sanple of fjhe resulting
2- Chl or o- N- (1- hydroxy- cy¢| ohept unethyl)-S-
[ 4- (2R- hydr oxy- 3-%B(po < PLop 3, 5-di oxo- 4, 5-di hydro
-3H[ 1,2,4]triazin-2N 20 yljJ-benzam de was i sol at ed
and dried. GC headspafe anallysis for residua
sol vents, as describ in npl e 4, gave identified
the foll owi ng res;j Aent concentrations.
Met hanol Et hanol cetone t hyl Acetate n-Heptane
2- met hoxynet hyl - oxi rane 0. 2% <0. 01% 0. 01% <0. 01% ND
ND i s not detected 25 W2x2Q06/ 003513 PCT/ | B2005/ 002102
-61 CLAIMS Wiat is cfeinmedyys: 1. A nethod of
preparing a conpound lal O RT RANIy ON~
N rJH111R1 R2 0 | 5[(Qr a pharmacepijgal | y acceptabl e
salt thereof, wherein R\iL.g (O CB8Jalkyl, optionally
substituted by (C3-C8)cyd| oal kyl phenyl, naphthyl, 5
or 6-nenbered heterocyclo%lkyl (;r a 5-Ior 6-

R

1ﬂa nethoxy propyl) -

or a pharmaceutically acceptable salt thereof,

wherein R! is (C1-Ce)alkyl, optionally substituted by (C3-Cs)cycloalkyl,
phenyl, naphthyl, 5 or 6-membered heterocycloalkyl, or a 5- or 6-
membered heteroaryl, wherein each of said (C;-Cg)alkyl, (Cs-
Cg)cycloalkyl, phenyl, naphthyl, 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-, (C;-Ce)alkyl, HO(C;-
Ce)alkyl, (C1-Cg)alkyl-NH(C=0)-, NH,(C=0)-, (C;-Cs)alkoxy, or
(C5-Cg)cycloalkyl;

R? is hydrogen, halo, -CN, or (C;-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,
(C1-Cg)alkyl, (C1-Cg)alkoxy, -CFs, CF50-, (C1-Cg)alkyl-NH-, [(C;-
Ce)alkyl]o-N-, (C1-Ce)alkyl-S-, (Ci-Ce)alkyl-(S=0)-, (C;1-Ce)alkyl-
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menbered heteroaryl, wherein each of said
(d-C6)al kyl, (C3- C8)cycloal kyl, phenyl, naphthyl, 5

wonro@/eher ed 10 het erocycl oal kyl, or 5- or 6POEMRENE2102

heteroaryl are optionally substituted by one to three
noi eti es i ndependently selected from the group
consi sting of hydroxy, hal 6p2-CN-, (Cl-C6)al kyl, HQ Cl-

05) ok (G Ol Ol B Ot 0 e

hydr ogen, Q@L@s)c eWe1kt; (Cl-Co)al kyl, wherein said
(C1- C6) al kyl optl onal | y substituted by one to

t hr ee wheireith 1Re3$ mdnmde acted feaan gher aUP EGIISERG Ofr oup

conS|st|ng of, hal drox
(C1. B) al kyPdrg "l@% ARy @@g—g@(&%alkyl (C1-Coalkyl

(C1-CB) al kydpt 1Nhhll s[uﬂaﬁiltute@@‘)lﬂi dﬂd th Zarde fluoro, (C1-Cg)alkoxy

(Cl- C6) al kyI (o 062;3 (S=0) - (01 8al kyl WD
2006/ 00351::pp|tler|r'¢1 1ispsetetitn ne -tg ghre

Cl- C6) al ky, i bp6 I
‘gnd )a )eyd I()ﬁﬁo I(C %gl} e1F I\((gzls)%()ca %%Alkﬂdent

sel ect ed fr(@paﬁbzﬁkgr@%[(epﬁlg)aﬁmm RGN@I#@BERI RGNéCHZ)m

i = LRGN

(Cl- C6) al k%ereﬁl(yl %r}ﬁ'lﬁl MeﬁH&%& htt:ﬂe'fo% Cl%lkglhgﬂ&aﬂ@ three

fl
( Cgorog) al kyﬂapbt)@Bp—N]Qg Cg)cycloalkyl O 5 or 6- membered
a - Co6) al kyl | kyl -
(R5R6N( )caz) %lli‘eﬁ%?ﬁY{ Y79 )"I%?r%e‘(‘%e%ﬁg%ﬁf’&‘/é}cﬁ% gnd o,

6- menbet dcHL & (REREH@ H?’Wher@mq{m @nariMoge ﬂdiependently selected
het erocycl oal kyl , phen , hapht hyl - O,

(C3- Csf)‘@lgldh@aﬂonplco@s‘unﬁﬂfor 6-nembered het er oar yl oxy

and or 6-ne _ . .
- CH2- C( R10R11§9%3 w@?& 1@&5@0 ?ﬁ@@%&?@m sifsileted with
i ndependent |y o‘ﬁelt(eﬂitr@ﬂlal(fs[ Bydrbhg gNQ([pl cgg&b};y_j aG-of :

15 hydrogen, phen and al k naII
subst it uted wdl ]¥36}neNt, @Crﬁﬁ)éu‘y?T (‘%pﬁ driFlod )ﬁ@h(C:O)-,

g o % a t;lxy (Sc‘f%‘geml’%h @gé ovbiba 1 H(C=QLgheny-C=0)-,
6- nrenber ed hetnaplbylc(@ad)kyd--of Gqﬂa)mberpmwyﬂoa(}@éoyO)- (Ci-
R e S s O
(C3- C8) cycl oaldfhyl, naphthyl, 5 or 6-membered heterocycloalkyl, and 5- or
6-membered heteroaryl;
R’ and R® are each independently selected from the group consisting of
hydrogen, (C1-Ce)alkyl, HO-(C,-Ce)alkyl and (C3-Cg)cycloalkyl, or
R’ and RS may optionally be taken together with the nitrogen atom
to which they are attached to form a 5 or 6-membered
heterocycloalkyl;
n is one or two; and
m is one or two;

wherein said method comprises reacting a compound of formula II
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15

phenyl , naphthyl, 5 or 6-nenbered heterocycl oal kyl,
and 5- or 6-nenbered heteroaryl; R5 and R6 are each

wonadepestdant | y sel ected fromthe group consi st PagIB005/002102

hydr ogen, (Cl-C6)al kyl, HO (C2-C6)al kyl and
(C3-Cs)cycloalkyl, or 25 R5 and R6 may optionally be
taken together with the nitfdgen atom to which they
are attached to forma 5 org6-nenbered
het erocycl oal kyl; n is onellor two; and mis one or
two; 30 wherein sai denat hod con‘prg{ges reacting a

13

conpound of fornula I
NI NONX1 NHR2O

PCT/ 1 B2005/ 002102 -63-
[l with a compound of FprnulalVill 0 Rlo R11 VIII

in the presence of at ast_onB Lewis acid. 5 2. The
method of claim1 whéfein sfid Lewis acid is sel ected
from (a) boron trifluoride|diethyl etherate; (b)
A1203, Ti (O Pr')4, LiClAH4, o Zn(0Ac)2; (c) Eu(Orf)3,.
Dy(Orf)3, Ho(OTf)3, Er(C
Nd(Orf)3, Gd(Orf)3, Lu(O
Tm(OTf)3, 10 Sc(Orf)3, SA

a(OTf)3, Pr(OTf)3.
¢ iR! or Y(OTf) 3;
, Asl 3, AsF3,
, FeBr3, Fel3,
FeF3, FeCl2, FeBr2, Fel2, Fr¥F2, GalCl3, @l 3, &AF3,

GaBr 3, Cl2, | 2, F2 Br2, NbCl5, SbCl3,
wil\t/l%J a compg/gnd of Fl\c/)grmula%

)

R10
R v

in the presence of at least one Lewis acid.

2. The method of claim 1 Whérein said Lewis acid is selected from

(a) boron trifluoride diethyl etherate;

(b) AL,Os, Ti(O-Pr)s, LiClOy, or Zn(OAc),;

(c) Eu(OTf)s, Dy(OTHf);, Ho(OTf)3, Er(OTf);, Lu(OTf)s3, Yb(OTH)s,
Nd(OTf);, Gd(OTf)3, Lu(OTf)s, La(OT1)3, Pr(OT1)s, Tm(OTH)s,
Sc(OTf);, Sm(0TH)3, AgOTH, or Y(OTT)s;

(d) AlCls, Alls, AlF3, AlBrs, AsCls, Asls, AsFs, AsBrz, BCl3, BBr3, Bls,
BF;, FeCls, FeBrs, Fels, FeFs, FeCl,, FeBry, Fel,, FeF,, GaCls,
Gals, GaFs, GaBrs, MgCl,, Mgl,, MgF,, MgBr1,, NbCls, SbCls,
Sbls, SbF3, SbBr3, SbCls, Sbls, SbFs, SbBrs, SnCl,, Snl,, SnF,,
SnBr,, SnCly, Snly, SnFy, SnBry, TiBrs, TiCly, TiCls, TiCly, TiFs,
TiF,, Tily, ZnCly, Znl,, ZnF,, or ZnBr,.

(e) BF3BCl;3-SMe;,, BIs*SMe,, BF3-:SMe,, BBr;:SMe,, BF3-OEt,, Et;AlCI,
EtAICL,, MgCl,-OEt,, Mgl,-OEt;, MgF,-OEt,, MgBr,'OEt,
Et,AlICL EtAICl,, or Zn(OAc),; and
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woREkAY3SI8Cl 3, Ti Cl4, Ti F3,

Sbl 3, SbF3, SbBr3, SbCl5, Sbl5, SbF5, SbBr5, Snd 2,

Snl 2, SnF2, 15 SnBr2, SnCl4, Snl 4, SnF4, SnBr4, Ti Br4,
Ti F4, Til4, ZnC 2pCTmB;05/002102
ZnF2, or ZnBr2. (e) BF3BC13SMe2, BI 3SMe2, BF3SMe2,
BBr 3- SMe2, BF3. OEt 2, Et2A1Cl1, EtA Cl2, MCl2. CEt 2,
Myl 2. OEt 2, MgF2. CEt 2, MyBr 26@Et 2, Et2A1C, EtA Cl12,

o) AR RRBoBE SO 050 LT LS. A0pafl s
cobal t (11 )cobsit gmb@ylate C@B00,{,0u) cthyban; CuF,, Cul,,

(CH3CR) 2Cu, Cu CuF2, Cul 2, C)H
copper (Il )CII(NQ3D2aG@PCE:QB§@ﬂaf@I ¢9pp@b@§blt9%yéate( 3CO,)Ni,

(5 G i i 3. g

The met hod @) ta¥lykiten 1 wherein said Lewis acid is a
silica gel. 4. The nethod of claim 3 wherein said

conpound of forrmula VIIl is (R -(-)- glycidyl nethyl
3. her . Tie mdthed bE¢1hed 1 dfhefdibAdl Bewikadcad B aSdlidd ggbnmpound
of formula Il is 2-Chloro- 10

5- (3, 5-di oxo- 4, 5-di hydro- 3H |

14.2, 4]tHd R&ihbd &f b Drwihbrdhy Qdi@é&mq_ound of formula VIIL is (R)-(-)-
cycl ohept yl net hyl ) - benzam de he nmet hod of claim3

wher ei glysgdylanetbyshesd of fornula | is 2-Chloro-

N- (1- hydr oxy-cycl ohept yl net hyl ) - 5-[ 4- (2R- hydr oxy- 3- net
hoxy- propyl )- 3, 5-di oxo-4, 5-di hydro-3H|

13.2, 4] The methnd of gliadm Bavhesa sad compgundmfeorrayln &Jlls gfChloro-

I al
guglsm % &%Ag E(’(%(IVS’y 5%‘9? %'é@gl][@gﬁk% I}/%\H@r el(:%%g' afoéf
(d - ma}gldﬁygbt Bheth @3- beBagied.oal kyl are optionally
substi tut ed by one to three noieties independently

sel ected from the group consisting of hydroxy, halo,

Q@Y. (The H6hak by Elmn’f'%@kr&i@)sﬁh Ié?tﬂnpound of formula I is 2-Chloro-
(C1- Co6) al kyl - NH( C=0) -, 2léCl Co6) al koxy, or

(C3 20N<§8)Wtﬂxaammheptslmemsé) ﬁe[ﬂf( faﬂrcuqyaﬁf-memomwmw

o whor SR+ & R ahdigrt- ek o%fuf'_a'm

()—I wherein Rlo and R11 are independent I y sel ect ed
om0, BB s SRR Sl UL Py s
06) al KI5~ @g)cyc@bilkm%@i@/ SARRTL I, RT110B20064 R 9Ad41Ry] are
optionally substituted by one to three moieties independently selected from
the group consisting of hydroxy, halo, CN-, (C;-Cg)alkyl, HO(C;-Cs)alkyl,
(C1-Ce)alkyl-NH(C=0)-, NH,(C=0)-, (C;-Cs)alkoxy, or (Cs-
Cs)cycloalkyl.

8. The method of claim 7 wherein R? is chloro, methyl or ethyl.

0. The method of claim 8 wherein R is hydrogen and R’ is -CH,-CR'R™)-
OH, wherein 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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-65 10. The nethod of claim9 wherein R7 is hydrogen
and R7 is selected fromthe group consisting of: Ho

wolnoekd@s OH OH HO :~,~ 1 OH OH HO H3CO H3eCr/1B1485202102

OHOHOH H3C OOHOH OH5 and OH OH OH 2%, 11. A
met hod of preparing
2- Chl or o- N- ( 1- hydr oxy- cycl edtept yl net hyl ) - 5-[ 4-

2R-h - 3- h - -3, 5-di - - di -
1§, Sha il v R BB S yomh SR Seie L e
conpr i dof@stiddg: 2- Chl oro-5 10

(3,5-dioxo-4,5-d hydro-3H[1,2,4]triazin-2-yl)-N(1-hy

dr oxye |l o ty$ met hyl )< benzam de with
(R - (-) - gLyt dyl™ et hyd et i "~ghe, Wémgat.
| east oh® Lpwis acid. 12. Ajconpo8ition of £

2- Chl oro- N-( 1- hydr oxy- cycl oREpt yl net hyl I)I 5-[@8 (2R
hydr oxy- 3- met hoxy- propyl ) - 3, 5- di oxo- 4, 3- di hydr o- 3H [

1’2’% ™aziA? 15y|]- a e conprl si ng;
crystallin g
2- Chl or o- N-g,.1- hydr oxy- cycl ghept yl met hyib)- b- [ 4- C2R-hydr

oxy- 3-net hoxy-propyl)- 3, 5-di oxo-4, 5-di hydr o- 3H |

1,2, 4]trigzin-2~ylJ- benzari dei~and @00‘&06‘35%3
PCT/ | BR 5/ O 102 é_ 6@300M§ ,V\QC H
H

OH . OH

Ol

11. A method of preparing 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, wherein said method comprises reacting 2-Chloro-5-
(3,5—dioxo—4,5-dihydro-3H—[1,2,4]tn'azin—2—yl)-N—(1-hydroxy-
cycloheptylmethyl)-benzamide with (R)-(-)-glycidyl methyl ether in the

presence of at Jeast one Lewis acid.

12. A composition 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 comprising:
crystalline 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; and
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wa-2aksl0sa3 N- ( 1-

| ess than 2.5 %residual organic solvent. 13. A
process for preparing a conposition of crystalline

hydr oxy- cycl oheptyl net hyl ) - 5-[ 4- (2R- hydr oxy- 3- et hoxy-

propyl) -3, 5-
di oxo- 4, 5-di hydro 3H-[1 2, 466-ri azi n- 2-yl | - benzam de

conprising |e 5% resi dual organi c sol vent
conpr # %Sﬁﬂ“g% é? ﬁmlmg?@nqqsq% ¥¥ane with a solution of
acetone conpri sing 2-Chl oro-

N- (1- hydr oxy-cycl ohept yl net hyl ) - 2R- oxXy- 3- met
Adxy- ApPIOESAS fOrRrepaing e omRoSHioR P P’E}’S@i\l pRents
1,2,4 i 3,9f
L 2 s et A uanger s
5-[ 4- (daﬁohayd:rdmwrcssﬁe[ﬁMm&mwbmeemmpmsmg&sW@n

ro- sh f[}!fl r%silq).%.x éﬂlggr%%gol%e% ompn31znagm de; and (b)

i sol at21

2- Chl Qd)cbo%lﬁﬂmgi’lq{e Brafe GNthl @J@)‘R&Idﬂ dTRE&Yhd ¢ 5151{’6ng -Chloro-
(2R- hydr oxy- 3- fret hoxy- propyl ) - 3, 5- di oxo- di hydr o- 3H

- [1 2 4] t rNébhydr@xypyclbl@pzﬂme&efl)c%ﬁ;ﬂ&hﬁ@rowésmﬁmﬁy—

.5 % (wWw) si.dual -0
of treatl nd r%pyi'h%ﬁ d&? J&f?fcégfd}%%? @r’rz gﬂ‘g?zsl,%g éfbé@'éﬁ?&é
sel ected frgppidifie cAiRAULIPAEI0sE-NIY-BYdroxetyidtwptyimethyl)-
arthritis, ankyl osing gondglltls osteoarth%’i“i@
psoriatic arthel h@foﬁé PX- Pl‘loﬁi’ll)’é*‘lsﬁ*rﬁ‘f’é??1 flibxdroat-
and aut oi od conprising: 20
adm ni st erl nlgu?i%er aggict [ %: y effective anount of
cryst ab) isbﬁtlﬂg Chystatsaf 2- Chloro—N—(l-hydroxy cycloheptylmethyl) -5-[4-
N-( 1-hydr ox (-:yy%lrgxglép%}/elth%?(tyh}%og)yl) 3[5 -21 Igy(gfly%%:?)ﬁ-nm

hoxy- pr opyl
3, 5-di oxo- 4[1?{,4%&%9(—%&/};]t*@zeﬁl%argyd%]cbﬁxgﬁﬁhg 1% Wah- 089 @MwW

e conprising I'ess % resi dual "organic

sol vent. 15esidugllvagamacsinental conposition conpri sing:
25 a therapeutically effective anbunt of crystalline

2- Chl or o- N- ( 1- hydr oxy-

cyecl ohg mﬁ@thcm‘ﬁtﬂt;dabm SHa pubjé Raffgringoicym3r divgtakosejecprddipgrh the
3, 5-di oxo-4,

di hydrgogw?rzﬁlsﬁnaﬁ heupiaipid aghritis, ANCARRRASROBII s i ng

| ess t hatafnaill % gﬁtﬁﬁitlg lé?thnﬂﬁ %81‘155153 %ﬂ’ﬁrﬁhat@ﬂ‘ﬂﬁe%ﬁ’es%ﬁ&

at | east one pharmaceut| cal acceptabl e carrier.
autoimmune diseases, the method comprising:

administering a therapeutically effective amount of crystalline 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 comprising less

than 2.5 % residual organic solvent.

15. A pharmaceutical composition comprising:
a therapeutically effective amount of crystalline 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 comprising less than 2.5%
residual organic solvent admixed with at least one pharmaceutically

acceptable carrier.

PCT/1IB2005/002102



