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1 TITLE CYCLOALKYL DERI VATI VES OF
3- HYDROXY- 4- PYRI DI NONES FI ELD OF THE | NVENTI ON The

wonvenus@n rel ates to novel 3-hydroxy-4-pyridi ROMEA2004/001986

derivatives and their use in chelating ferric (I11)
ions. More particularly, the invention relates to
cycl oal kyl derivatives of 3-h9droxy-4-pyridinone.
BACKGROUND 3- Hydr oxy- 4- pyri di nones are bidentate
ligands that chelate to the THELEII) ion in the ratio

ron GV RECALEYE BERIVATIES % SR 1P ERISnSES

di etary consunption pf| proR THENVENFIORENet i ¢
condi tions such as haenochromatosi s and regul ar bl ood

tr ansf ube dhverlilmhretlaf&ﬁstf)mM§ -hydroxg-depyralinorenderivatives and
s ck| e

e A ReT B, MRS ECURy e lalerion relates to
ammyl dervaiaseor BWﬂr@@S@delﬁﬁnéf om transfusion

| eads to iron overl oad. on saturation of ferritin

and transferrin in the bﬁ&@,ﬁfu@b’ﬂﬁposn in many

tissues ar cr

or gane T WP PIEDREC B ottt IRRUSIEE chBfte to the
cRe{lH} imm inethearatib @fngd : tman@rw@mmIUhlthetmnﬂfval of excess body

o BlenB00On 2/eriaY T b dHeriorexcrapHieBry sopsumption of

| R, ﬁﬂ%rﬁéd)r%%n'é% @&&ﬁ&@'su&? é’é%?ﬁoé}*?ﬁﬁl’%&s and regular

radical formation, treatnent of cancer
pblopdi amsfasinn. rSpehfmamsﬁmsiom@reamemhtrgémat anedieal conditions

d%@‘ﬁ? Se&?@'ﬁé%‘q{ﬁ%ﬁ%%fe{ﬁ@f a%%mla i |opa{h|c %ag?nochromatoss and

F@plébﬁ’dﬁ Aremid diReadsPNeh PSS fidm rt%ﬁ’s}fﬁs@ﬁq%é@s to iron
body iron in thal assem a major patients because the

heritpash dYypaa satiyation of fervitin mednisansferincinhe hasdy, iinopn deposit
a [ am ne i ,
SIS 4000 B B9 RS, b REELRIIH B aRRe
piartorid effect.t o 12 hours At present, deferiprone

4-
(1,2- djl'ﬂgt ngpe oqyﬁ’(r)gxghelator research and the proposed utility of
chelators have been reviewed (Current Medicinal Chemistry, 2003, 10, 983-

985, Tim F. Tam, et al). Iron chelators may be useful to prevent hydroxy
radical formation, treatment of cancer, malaria, post-ischaemic reperfusion,
and neurodegenerative diseases. Iron chelators such as Desferal™
(desferrioxamine mesylate) and Ferriprox™ (deferiprone) are used to remove
excess body iron in thalassemia major patients because the human body has
no effective means to excrete the iron accumulated from blood transfusion.
Desferrioxamine is administered daily by subcutaneous infusion over a period
of 8 to 12 hours. At present, deferiprone (1,2-dimethyl-3-hydroxy-4-
pyridinone) is the only orally drug available. It undergoes extensive
metabolism in the liver and more than 85% of the administered dose is
recovered in the urine as the non-chelating O-glucuronide (Drug Metab.
Dispo. 1992, 20(2), 256-261, S. Singh, et al.). A relatively high oral dose of
75 mg/kg (3.5 to 4 gm per day) is required for the treatment of irgn overload

conditions. Therefore, there is a need to identify a new orally active
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pyridinone) is the only orally drug available. t
under goes extensive nmetabolismin the liver and nore

woheos/08%3® of t he admi ni stered dose i s recover ed8CT/CARNA/001986

urine as the non-chel ating O gl ucuroni de (Drug Metab.

Di spo. 1992, 20(2), 256-261 S. Singh, et al.). A
relatively high oral dose of 72 mg/ kg (3.5 to 4 g per

day) is required for the treatnment of iron overl oad
chydioxypyrisinorier efadthe, itipeoeed s phareeatdlapicalentpréyerties  than

n rally activehydroxypyridi none with inproved
pﬁ%ﬁeﬁﬁﬁb&%gi cal properties than deferiprone. Voest et.

al . (Agpadtsstoh).|(AirpERAbT INBSHhSI mdie?ﬁéngéz,g]jzeqi -z?s?@)nreviewed

reviewed the clinical experience of Iron ators 1
nthe ¢lininal sxrenieade of fonvhelatars ininamnironh evedeadedwesrditions. Iron

ioxidant _effects, antipraliferatjve
ofdabls R (iFef 30 roaHRR oot cofiis Fp Hpp erbtve rects,
chefimbiozal effedtsrandbrusiamimenf sHel@tiomrat ynayf bdi §RASBe for a
state such as the treatnent of rheumatoid arthritis,

t YNy G cdipeaspe agfal suchnasthe yiceatment .afdihesimatoid arthritis, the
i s.0ni OC. | L ti nae rdi al. . .
PRlcettioTagdifict arthtddy@nily OR8] Boispning, for, myiing myggeardia
fischemia-tapedusion injuryyeasirargitumoard digehts), andaforAtleettsatment of

[ ' . b; 20(3):141- 7
mpEGl PRUHON YA ARNER S-S rialv Bl A G 1200 Fbi@o(3):141-
Therepbre thatardhichelfsrOhald Q]ﬁti-_‘mgl é”étf‘?/ftélsggﬁglge%reotﬂbyutitlies of

restricted to the treatnment of iron-over
cieertichelpiars ane netriomlys restrictad 3o hihgdr tregtrepty of dromeoesrloaded

C .are known for their ability to chelate iron.
Ffl%cﬁ.gdjﬂoﬁst i ncl udes RE 35,948, US 6,448,273, US
6, 335, RS nwntb&fs bf ﬂf@3&%roiy-mf§)ﬁidﬁﬁ>5w_e§%’ras§ Bfe RSSWRA for their

prodrug derjvatives of 3-hydrox -4£ ridi nones are

LRIyt 19 chelatet ioa. dtriorciaghingly r 32.048n UP 0bddB273, US

| 4 , I t [ 0 s_h —
555 SRRV 09 BRS04 IEVSE 08 R bR cernaes
el Myé@w%gdWQ%GM%m@Wmﬁétq effi@le?ﬁt{rrc])‘hh%sdraction from
ase |l metabolism _ucuyoni dati on a e o

338 IR SONEET e PG AL S amPo U Sh a8 seasd evaluation in
rpahed 1-al kyl - 3- hydr oxy-4-pyridinones with a C2

nmet hyl group substituted with a phenyl or heteroyl

ri ng dndther approaches, selected new compounds were designed to block

the phase Il metabolism of O-glucuronidation at the C3 oxygen of the
deferiprone skeleton. US 5,688,815 reported 1-alkyl-3-hydroxy-4-pyridinones
with a C2 methyl group substituted with-a phenyl or heteroyl ring and a
hydroxy group, and the N1 substituent being a lower alkyl. US 6,335,353
described 1-alkyl-3-hydroxy-4-pyridinone with a C2 alkylcarbamoyl,
arylcarbamoyl, or an aralkylcarbamoyl group and the N1-substituent is an
aliphatic hydrocarbon group. The use of C2-methylcarbamoyl functionality in
compound such as CP502 (1,6-Dimethyl-3-hydroxy-4(1H)-pyridinone-2-
carboxy-(N-methyl)-amide hydrochloride; US 6,335,353) effectively blocked
the O-glucuronidation at the C3 oxygen. Other analogues in US 6,335,353
include  CP506 (1,6-Dimethyl-3-hydroxy-4(1H)-pyridinone-2-carboxy-(N-
isopropyl)-amide hydrochloride), the C2-isopropylcarbamoyl analogue and
CP508  (1,6-Dimethyl-3-hydroxy-4(1H)-pyridinone-2-carboxy-(N,N-dimethyl)-
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hydr oxy group, and the Nl substituent being a | ower
al kyl . US 6, 335, 353 descri bed

wa-2e05k9608- hydr oxy- 4- pyri di none with a C2 PCT/CA2004/001986

al kyl car banoyl , aryl carbanoyl, or an aral kyl car banoyl
group and the -substituent is an aliphatic hydrocarbon
group. The use of C2-nethyl carbanoyl functionality in
compound such as CP502

(ammmtdn}ilerﬁ}ef)ydin@)dgnétwmd b%r:nbyi gmahu.)gge%5 CsPSSOZé %?506 and
- (N- et -am de roc ride, US 6,335, 35
FPBBY B Ryioh ot ke el P et evalipled inJitughene o3

oxygen. QO her anal ggNAdARY OF B-1B3RVENTTION | ude CP506

,(6- Di mitfirgt a8pagdobiiye prasgnt gnventiano pesvidesabdshyd (oMypyridin-4-

?ér?e? §é@p@${ﬁdgefrﬁw i[?%gl.:l%e of tg:ﬁwwutically acceptable salt of
, heldomidwhd 3f fyreiuexy,- 4( 1H) - pyri di none- 2- car boxy- (N, N-
di met hyl ) -am de hydrochl ori de), the di nethyl car banoyl
anal ogue. CP502, CP506 and CP508 are prior art and
have not been eval uated in gumans. SUVMMARY OF THE

| NVENTI ON A first aspeﬁ:ft3 of ||t he present invention

provi des a 3-hydroxypy ' gconpound of formla
i ncl usi ve of a pharnmaceut |ca| acc'%pt able salt of the
conmpound of formula , NP N§%(vviththe
proviso that R2 is Y; of Rljis T witR°the proviso that
R2is W or RLis Xwith thBipréviso that R R N when
taken together, forma heterocyclic ring selected from
pi peri‘ﬁli‘%gﬁf"," mor phol i nyl, pyrrolidinyl or piperazinyl,
wher ei ! IR AHPHR PV Bafl e is or pholinyl, -
pyrrolidinyl or piperazinyl 1s either unsubstituted or
substi@uted with one to three - alkyl groups; Xis C

of oyaRol Ertn the BrofReTRERAICALL, ¢l ™ o St

nmonosugystituted with a C -C cycl oal kyl ;

R' is X with the proviso that R?R°N when taken together, form a
heterocyclic ring selected from piperidinyl, morpholinyl, pyrrolidinyl or
piperazinyl, wherein the group piperidinyl, morpholinyl, pyrrolidinyl or
piperazinyl is either unsubstituted or substituted with one to three C4-Cs
alkyl groups;
X is C3-Cg cycloalkyl;
Y is selected from the group consisting of C3-Cs cycloalkyl, C to
Ce alkyl and C; to Cg alkyl monosubstituted with a C3-Cg cycloalkyl;
T is Cq to Cg alkyi;
W is C3-Cg cycloalkyl;
R® is selected from the group consisting of hydrogen and C4-Cg alkyl;
R* is selected from the group consisting of hydrogen and C4-Cs alkyl;
and
R’ is selected from the group consisting of hydrogen and C4-Cg alkyl.
A second aspect of the present invention provides use of a compound
of formula | in the treatment of iron overload related disease.
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Tis to Calkyl; Wis C-C cycloalkyl; R3 is selected
fromthe group consisting of hydrogen and C C al kyl ;

we2o0isp4smb ect ed fromthe group consisting of hpdraaem4/001986

and C -C alkyl; and R5 is selected fromthe group

consi sting of hydrogen and CrC al kyl. A second aspect

of the present invention provides use of a conpound of
formula in the treatnment of iron overload rel ated

di seask third Bspactspéied imfentiba proviedesi 2 pharmetestical composition
phar maceuti cal conposition conprising a conpound of
fSMRAIENg a@?@@%ﬁ?&?@&ﬁ&'ﬁ s of conpounds of this

it h (RS SrECER FREPOESSRayheGH s REE R KlnbSoipund of

iforrmolad walhdrgin R¥3s Mewltly dne geovisdthatRGs-YC X i& 3s-@HnclydRBalkyl; Y

i.s hydrogen., Asstill nore preferred c d under
RIS 8155k 8535 ByHsHHRG Fors Cor u P ABS B s Rdidgen.
methyl, X is cyclopropyl and®Y is nethyl and the
compound i s
1-cyc|opropy|-3-hydroxyf%
i di ne-2- carboxylic acid
preferred class of conpgthn iSyinvention is a
conpound of fornula wherein | X with the proviso
that R is Y, Xis C-Ccycloalkyl, Yis C-C

cycloal kyl, R3 is hydrogen, R4 is C-C alkyl and R5 is

hydr o : ef it hi hj bset i

compodndtiepis EsTiet GERHPAA Yrkdéytole 3o S5 cofgund of

tfoemalanpeutigteins RE- iy edethylony lis Syblopropy-4nd Y is methyl and the

net hyl - 4- gxo- 1, 4- di hydr o- pgri di ne-2-carboxylic acid

SRPINSHYS atrCHEloPEORY-3-RYdrgxprtametdit-exerds4-gihydro-pyridine-2-
l.ayLs a conmpound wherein RL is T

vmtﬁg%whigsargﬁa\ﬁégégtﬁagém isW Tisto Calkyl; Wis

cycloal kyl, R3 is hydrogen, 4 is C-C alkyl and R5 is

hydr ogen. OH

(-)'ZlHoxo- 1, 4- di hydr o- pyr
thyllam fje. . OH A second

A second preferred class of compounds of this invention is a
compound of formula | wherein R' is X with the proviso that R?is Y, X is Cs-Cg
cycloalkyl, Y is C3-Cs cycloalkyl, R® is hydrogen, R* is C4-Cs alkyl and R® is
hydrogen.

A preferred compound within this subset is a compound wherein R* is
methyl, X =Y = cyclopropyl and the compound is 1-cyclopropyl-3-hydroxy-6-
methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid cyclopropylamide.

H OH
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HII T O A nore preferred conpound under this subset
is a conpound wherein R4 is nethyl, T is nmethyl and W

wO0asyadopr opyl , the conpound is 3-hydroxy- PCT/CA2004/001986

, 6-di net hyl - 4- oxo- 1, 4- di hydr o- pyri di ne- 2-car boxylic
aC| d cycl opropyl am de A fourth preferred class of
compounds of this invention i $ a conpound of formula
wherein RLis X with the proviso that R is Y, Xis
cycl oaA Kilrd mafsrred €lass kofl corpoundbydi dgermulaR4 is & Gompound

BITR" (e ithiine Biokse: he K2 BokSToRd ot FeraligiaWW is Cs-Co
%[ﬁl@l Eﬁsdist e cgébof}a( €1_ C‘%:'%eg@%spﬁ]ﬁ% ﬁ@%r OoXYy-

, L/, 6-trinmethyl -4-oxo-1, 4-
d|hydropyr|d|ne 2- carboxan1gp The nost preferred
compounds of this inventionjjare conpound IA a
conpound of fornul a wheFlei OHL, R4 = nethyl, with
the proviso that RlL = X = propyl, R2 =Y and Y is
sel ected fromthe group N\No aIkyI; to al kyl
nonosubstituted with a cyclgal kyl; or Rl X =
cycl opropyl, R R N when takdn td&yet her form a
heterocyclic ring selected fron1p|per|d|nyl
nnrphollnyl pyrrolidinyl or piperazin ,_mherein t he )
gr oup |nmre|nfe red penmesindnyindempthis sug%ﬁtnwa epmpound wherein

rg-Su
Esr one to t'ﬁr@e&@?@ w%ﬁégyélgéﬁ&b)& ﬁhi %%FBH%(?% p-hydroxy-

the-omneﬂwl Aty {11 Beléyidro-pyedines?-carsosylie sick cymbmabybalmnde
derivative of 3-hydroxy-4-pyridinone having inproved
properties as conpared to conmpounds reported in the
prior art. The cycloal kyl group is attached to the N1
and/or C2 amdo N atom Prigl_tgdhis application,
compounds wi th N1- cycl oal W|| ubstituent or C2 am do
N-cycl oal kyl substituent wn in the
literature. These conpounds @re Qot prodrugs and have
excel lent netal ion selectivit ey show no
conpl exation with essential nmetals such as

A fourth preferred class of compounds of this invention is a compound
of formula | wherein R' is X with the proviso that R?is Y, X is C5-Cg cycloalkyl;
Y is C4 to Cg alkyl; R®is hydrogen; R* is C4-Cg alkyl, R® is methyl.

0
H OH
e
N.
R4 I?l Y
X 0

A still more preferred compound under this subset is a compound of
formula | wherein R?* is methyl, X is cyclopropyl and Y is methyl, and the
compound is 1-cyclopropyl-3-hydroxy-N,N,6-trimethyl-4-oxo-1,4-~
dihydropyridine-2-carboxamide.
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cal cium and magnesiumat pH 7.4 in chem cal assays.
The D7.4 value is within the range of an established

wdnog/odedoer i prone and the compound is orally aeCTMRA2003/001986

the iron overload rat nodel. These conpounds are
designed with favorabl e phenolic C3 H pKas in the
range of 8.3 to 8.8, a pFe valfie of above 20, a snooth
1: 3 ferric chelate formation as evident by Job's
plot, and a D value > 0.1 . %he single crystal
structure of the Fe(lll) ch t@tonfirnms that the
compound of fornula is a bijden ate/llgand BRI EF
REFERENCE TO THE DRAW a diagrammatic
representation of Job's plogéff 06622 (1-
cycl opropyl - S—hydroxy- -net ~oxo- |

di hyd " | o |
2 comOipinest PEamed criiedrspL S SRl e BomBbund 1A, o
f@ﬁﬁ@@@rﬁd af formua Imrélnlqk%t: H)fRf\ﬁQ’ﬁéﬂfﬁll (WittPthe prowso that R' =

dlrret - 3- hydr.pxy- 4- 0xo-1, 4- ng();dro pyri di ne- 2- car box
yKiTCCYIPRIORY. |I%prop9ndﬁ( ifegelegtasoiipmihe @PuUp &Gh gycloalkyl C1

$ B 7 0 CHRITRLR SROSTINY 2l S, S -

"eytidprdpyl; [RARIN veifen ttakémwgétheadodnn@tﬁetém@ydlﬁj ,nng selected

C ound of for S a speciatjion plot fo

ngoanABl@Qé%nprrT@rpgoli"},vl,apgg@t&qilgyli 8h RiPgaZiny, Wberem the group
1

;ﬁﬁgﬁgiho h Irﬁg%&ollwgf Fdll cr e proe@é’ﬂn Iﬁ)ﬁtﬁ élﬂﬁjerAﬁﬁﬁﬁi'stltuted or

Csxmﬁtlbde@dvlﬂkator(eiaﬁhree:CGCa alkylrgybapsr yst al st r ucture

of Fe(Apo661 ) chelate. FIG : Single crystal

structure of Fe(Apo6619) chelate. FIG 9: Cyclic

vol t ar nnogr am of Fe- Apo661 s§sttmat p 7.4. TABLE :

Chem cal properties of co % formula . TABLE 2:

Met al bi ndi ng sel ecti vi EfY 0R61 . TABLE 3:

Ef f ecti veness of Apo66193&ndY Ap 667 in Pronoting

Fecal lron Excretion in the h Ovpx | oaded Rat (n=6).

Val ues are expressed a s /da
In Tght or% the above, tﬂg presenstJ invention provides a cycloalkyl

derivative of 3-hydroxy-4-pyridinone having improved properties as compared
to compounds reported in the prior art. The cycloalkyl group is attached to the
N1 and/or C2 amido N atom. Prior to this application, compounds with N1-
cycloalkyl substituent or C2 amido N-cycloalkyl substituent were unknown in
the literature. These compounds are not prodrugs and have excellent metal
ion selectivity. They show no complexation with essential metals such as
calcium and magnesium at pH 7.4 in chemical assays. The D74 value is within
the range of an established drug deferiprone and the compound is orally
active in the iron overload rat model. These compounds are designed with
favorable phenolic C3 OH pKas in the range of 8.3 to 8.8, a pFe*" value of
above 20, a smooth 1 : 3 ferric chelate formation as evident by Job’s plot, and
a D74 value > 0.1. The single crystal structure of the Fe(lll) chelate confirms
that the compound of formula | is a bidentate ligand.
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TABLE 4: Effectiveness of Apo6619 and Apo661 in
Pronoting Urinary and Fecal lIron Excretion in the Iron

woeersiagmed Rats (n=6/group). Val ues are expr eBEEMAa604/001986

ng/ day/ kg. Fecal excretion values 3 days after

chel ator adm nistration are given and conpared to the
basel i ne val ues determi ned 3 days prior to chel ator
adm ni stration. Values are expressed as nean 1SD.
TABLE 5: CrysBRIEFRBEFERENCEUDD WHE DRAVANGS for

Fe 661 . TABLE 6. Bond | th A d
Fé ‘(gA&8661 gs 2 diagiermiatie Rvesertalian s pletpbApodb22 (1-

and ang) es{ToRSPIEBIRARLY Gy MV ES PR AR B>

O THE | NVEREiHOyltsaoiecydiaprepglanit &) la mmpeuraad bf fomotudal |.
unbr anched sat ur at egc%droca on C

PiBeds. or n ACATHEIEG C GRS TIAYPT, G} BonS HIghal APoB17 (1.6-
i ncl udi ng Gh‘ﬁetﬂ r'll 6?@41&(&¢Mbﬂlhydﬂbyﬂldmé’-fzo@é/rboxyhc acid

i sopropyl, n- pr uty , sec-butyl, 1sobutyl,
npentyl , hexglbprovhlamde)) a@pmpmlnkiwffoasuleripl oyed

foiexell ggogs;@rﬁﬁ.@as Aitic aftege Baied bt gl 57 Aprgote (1-
i ncl udi ng EPEIEEIRYI-B-Rdrsky-ccRatRjIaA-6% -2, 4-aigdrebyRdine-2-
6 carbons formng the ring whi ch i ncl udes

cycl opr opyparb@wh%@q@metWem&éna;ﬂomwf@ﬂ@s&lﬂ
ﬁ:@r q'aceut ||ch| })c\éc@ﬁ&ﬁ ?Femﬂgw?‘l?hsal ts refer to

faceut i cal yacce L Salt e conmpounds of
tFGs 5i nvents aspeviliioh prletf@IrIFee’*t-ApoBBmT ogical activity

2 Bl Ao 28 7 g s
Salts of tif rétkHS $n fﬁ’é’lr@ﬁd rﬁ%@eﬁrF@éﬂ (hbe

conpounds o t I'sS I nvention: Salts of |noz gani c
&16.ar gani (Suhgie@Q/stabahructummﬁﬂe(ﬁqjoaﬁdrﬂ)md:laelatami ch

[N TG L AR NEE R M

q:q@gunds nycﬁlé"vﬁk’éﬁ]rﬁ&gﬁd?h of FRVEH661D system at pH 7.4.

TABLE 1:  Chemical properties of compound of formula I.

TABLE 2:  Metal binding selectivity of Apo6619.

TABLE 3:  Effectiveness of Apo6619 and Apo6617 in Promoting Fecal Iron
Excretion in the lron Overloaded Rat (n=6). Values are
expressed as pg/day/kg.

TABLE 4: Effectiveness of Apo6619 and Apo6617 in Promoting Urinary
and Fecal Iron Excretion in the Iron Overloaded Rats
(n=6/group).  Values are expressed as pg/day/kg. Fecal
excretion values 3 days after chelator administration are given
and compared to the baseline values determined 3 days prior to
chelator administration. Values are expressed as mean + 1SD.

TABLE 5:  Crystal data and structure refinement for Fe(Apo6617)s.

TABLE 6. Bond lengths [A] and angles [°] for Fe(Apo6617)s,

TABLE 7:  Crystal data and structure refinement for Fe(Apo6619)s,

TABLE 8.  Bond lengths [A] and angles [°] for Fe(Apo6619)s,
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Phar maceutical ly acceptable salts derived from
i norgani ¢ bases include sodium potassium |ithium

wanodeney cal ci um and magnesi um sal ts. Parti earanakgo4/001986

preferred are the sodium cal ci um and magnesi um sal ts.
Phar maceuti cal |y acceptable, non-toxic salts derived
from organi ¢ bases include saBts of primary, secondary
and tertiary am nes, substituted am nes including
natural ly occurring substituted am nes, cyclic an nes
and basic ion_exchange resins. Such salts ar
DETALED DESGRIPTION, @R FHE |

0 ~diol, isopropopylam ne, tronetham ne,
%{Su@%ézz*ﬁ?réé”; met hyl gl ucam ne, purines, piperazine,
pi per iMikylenedies ly bpanshdddonenbpanichedi saturatednisydrodarbbe chain
i ke. Pharmaceutically acceptabl e acid addition fqaéts
Rayinge URRFSWIYSIVIRG §akit AR 1@ YaRPEROLL AiRME L Fluging but not

TG B RN Y, Bros¥h Soprekl Lo RENE IfICSPABLb fogoutt.
'(Eiw.tyi,dn@(yUndsf of4 t hi S,li zventi on are 2-am do

erivatives -oxo-1, 4- .

G hy crgty B, Gy SR 5% emalovad hergin lone,ay AR parhgf another
RO AincRidedC sBtrated Y dicNhylirddashors OgrRUpRdTontAIning 1 ring,

a
naned as a derivative of 4-oxo-1, 4-

dn¢lyding pypnecyedic2alil ordainingea total @fxartpl @ carbons forming the
! S071 RGeS oleBhbal, Y060, GubRghiv S obritsdl

I - cyclPagmaedtiea) apcatable3non-toxic salts refer to pharmaceutically
hydr oxy- 6- et hyl - 4- oxo- 1, 4- dj hydr opyr.i di ne-2- | .
asceplabls g@lts of the compounds of this invention, which retains the
biological activity of the parent compounds and are not biologically or
otherwise undesirable (e.g. the salts are stable). Salts of the two types may
be formed from the compounds of this invention: (1) Salts of inorganic and
organic bases from compounds of formula I, which has a phenol functional
group, and (2) Acid addition salts may be formed at the amine functional
group of compounds of formula | of this invention.

Pharmaceutically acceptable salts derived from inorganic bases
include sodium, potassium, lithium, ammonium, calcium, and magnesium
salts. Particularly preferred are the sodium, calcium and magnesium salts.
Pharmaceutically acceptable, non-toxic salts derived from organic bases
include salts of primary, secondary and tertiary amines, substituted amines
including naturally occurring substituted amines, cyclic amines and basic ion
exchange resins. Such salts are exemplified by, for example, 2-amino-2-
hydroxymethyl propane 1,3-diol, isopropopylamine, tromethamine,
glucosamine, methylglucamine, purines, piperazine, piperidine, N-
ethylpiperidine, polyamine resins and the like.

Pharmaceutically acceptable acid addition salts are formed with
inorganic and organic acids such as halo acids, sulfuric acid, nitric acid,

phosphoric acid, methanesulfonic acid, and ethanesulfonic acid.
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L/ - (cycl ohexyl met hyl ) - 1- cycl opr opyl - 3- hydr oxy- 6- net hyl

wWO20i30a96d9 4- di hydr opyri di ne- 2- car boxam de: n SBAE/CA2004/001986

cases, the conmpounds are naned using

"pyridin-4(1H) -one" as the basgi c skel eton. Exanples
are:

1-cycl opropyl - 3- hydr oxy- 6-r net hyl - 2- ( nor phol i n-4-yl car
bonyl l)'ﬁ}e 'th’llpodl('lﬂs é)flhisoineention Iare 2-amido dﬁml/atlves of 4-oxo-1,4-
1. opr. - 3- r oxy- 6- met - 2-[.(4- et hyl pi perazin
GBS Fabramice sieThpNerhating the opneRslraGIe:
refers to humans as well as all other animal species,
particularly mammal s (e.g. dogs, cats, horses, cattle,
pigs, etc.), reptiles, fi i nsects and hel m nt hs.
Conpounds of this i nve%ti areHdesi gned to inprove
properties to known de ipr] re anal ogues. One
criteria used in the d gn ratiqpal e of oral active
chel ators in the 3-hydroxyN4-p

conpounds havi ng pFe val ues hi

i'di none series are
her than deferiprone
(pFe = 19.7). The definition o
concentration of ferric ion in solution when the total

pFe used herein is the
anmount Q 6 d 0
Ilgan 8&[ é&l?)lpgﬁﬂaé IS 7 QMT{%% ggaliulra%?&é{'ﬁéé ??3 A{OXO14'
eddpysdmpymlaé Zieamuxamﬁﬂlepﬂéa exarhpiet al conpl exati on
constants using Hyperquad software (Version 2.1, Peter
Gans, Uni versity of Leeds). The lowering of the pKa
V. 3 @-Heq_ _qt
ﬁb a h| o g’r@e \?ﬁaw&gg( en C%}J'rrbjlr ﬁggl 1V\A$?jﬂ“%r ﬁ{bﬁ %
cearbdxaaideon constant b . The concept of conpl exation
is detailed below. The stgpw se and overal |
conpl exati on constants of]] a Bhdent ate |igand such as
3- hydr oxy- 4- pyri di none foltow. ,Fe (l111) + Ligand
Fef Li gand] Fe[ Li gand] [ Fe[ Li gand] 2 K

, . K

N-cyclohexyl-1-cyclopropyl-3-hydroxy-6-methyl-4-oxo-1,4-dihydropyridine-2-

carboxamide:

OH

CH3 N

A HN\O

?

N-(cyclohexylmethyl)-1-cyclopropyl-3-hydroxy-6-methyl-4-oxo-1,4-

0

dihydropyridine-2-carboxamide:
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Conpl exation constant b = K. K The iron chel ator drug
deferiprone (1, 2-dinethyl-3-hydroxy~4- pyridi none)

wohelsaug®9oi ron with a conpl exati on constants (Pog/da2004/001986

of 36.3 and a pFe of 19.7. The pKas of deferiprone is

3.56 and 9.64. Mst conpounds of this invention have
simlar conplexation constant® (log b ) in the range

of 34 to 36, a pFe > 20 and favorabl e phenol pKa

values of 8.3 to 8.8. Accord?ngly, conpounds of this

i nvention are excellent che of Fe(lll). The
theoretically cal cul ated hyman|jejunum effective
perneability [P f] of co P this invention is

predi cted by conputati onal tions using

QWPRPI us(tm) software (from i\l ati onplus inc.). Most
conpounds of this invention have calculated P in the

range of 1 0.3 (cm's x 10 4) pl yi ng that the

conmpounds have good human jepupdal perneability. The

chem cal properties of representative conpounds of ,
f or mulla soree $AseH the tamreunds; Fig Nadwst H§indc erpdinndd H)-one

r ' c roups at Rl and/or R2 are
Orf%t%g %%L‘f%@(‘)értgnwggéﬁﬁ*ggigb%e val ues. The D7.4 val ues
off-cycloproppie3-hgtirdxgrrmhethgl-2-(siarphalin-deyl carbeniypp writin-ai tiH)-
further studies in iron overload rats showed t hat
@W¥pounds of fornmula are effective in the removal of
iron in vivo. The details of the animal efficacy study
are shown in the exanpl es _hel @ Conpounds of fornula
do not bind essenti al metlal S such/z}@ manganese,
cal ci um and magnesi um N dlues and conpl exation
constants of a representatjve !conpound of fornula are
shown in Table 2 (and di sc&sé)d in nmore detail in
exanpl e . The conpound has preferencél2 for binding Fe
olreyclopiopyl-Binydfayt6-methylk-2:x[6d-orathyipisirazisticil)earbceoyl]pyridin-
§Q F)‘Sd Al . Compounds of formula are novel cycl oal kyl

f] A Pves of 3- hydr oxy- 4-pyridi nones. They have pFe
val ues above 20, a favoraBle D .4 value conparable to
deferiprone, a preferenc 0 ds the chel ation of Fe
and a | N~

The term "animals" refers to humans as well as all other animal
species, particularly mammals (e.g. dogs, cats, horses, cattle, pigs, etc.),
reptiles, fish, insects and helminths.

Compounds of this invention are designed to improve properties to
known deferiprone analogues. One criteria used in the design rationale of
oral active chelators in the 3-hydroxy-4-pyridinone series are compounds
having pFe®" values higher than deferiprone (pFe®* = 19.7). The definition of
pFe®* used herein is the concentration of ferric ion in solution when the total
amount of iron equals 10® M and the concentration of ligand is 10° M and pH
is 7.4. It is calculated using experimental determined pKa and metal
complexation constants using Hyperquad software (Version 2.1, Peter Gans,

University of Leeds). The lowering of the pKa value of the C3 phenolic OH to
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C2- al kyl car bamoyl or C2-cycl oal kyl car banmoyl noi ety
that is designed to block the phase Il netabolism of

woOhersB4ddob gr oup. n addition to the above, conpeanaa2wi4/001986

formula binds Fe in the ratio of 1 : 3 at

physi ol ogi cal conditions at p 7.4. The Job's pl ot
anal ysis confirns the 1 : 3 r&fio of chelator to
ferric metal (Fig. (1 to 3) and exanple 9). The

J08¢ithhh 08.8pkAbSresf tHdte aFRighermprRee* vealudi Whenesdmbired with a
can be cal cul ated by using Hyperquad Stinulation and

Jpeeiable sampidaliancqnestad2B4. chhe goocentxrfoenroplsxatien é detailed
'tlh the i nput of experinental pKas (exanple 10 and
1%§'°%nd t he conpl exation constants K, and K3 (exanple

14). Frigy Fs@?vxﬁsélaﬁd DVdrbliebhidiexdtim shtsthnlsi ¢fia Bldeiht#tk ligand
conpounds of fornula at different pHs. n both studies,

rpheaedtudray-Eoxpdinens &Ilomsr mul a excl usively form
Fel 3 chel at engQU‘P?H ﬂagxg _7) pe&.&!ﬁ{)c@ Lis a}gl dent at e

i gand), thus ‘en ng¥no presé FeL or FelL
speci es at phyEé[bigaaid}at LRfandThe Fellsgand], of these
species ensures that there is no_exposed iron in-vivo
at the physi ol lRflgandis+ biganda—> Eebgeandls of Keor mul a
1o T th the pr SoTRISRRIR BNGENERTL Kitaks 0y o T
according to the nmethod outlined in Schenme 1.13 R3 R
R4 1The?D IiionDNEhgla?g} V%nrhg_ Od_lef%ribro%eR I?I1 :Z-mm%t&§lg-hydroxy-4-
pyridinone) chelates iron with a complexation constants (log 33) of 36.3 and a
pFe®* of 19.7. The pKas of deferiprone is 3.56 and 9.64. Most compounds of
this invention have similar complexation constants (log f33) in the range of 34
to 36, a pFe** > 20 and favorable phenol pKa values of 8.3 to 8.8.
Accordingly, compounds of this invention are excellent chelators of Fe(lll).
The theoretically calculated human jejunum effective permeability [Per] of
compounds of this invention is predicted by computational calculations using
QMPRPlus™ software (from Simulationplus inc.). Most compounds of this
invention have calculated Peg in the range of 1 + 0.3 (cm/s x 10™), implying
that the compounds have good human jejunal permeability. The chemical
properties of representative compounds of formula | are shown in Table 1.
Significantly, compounds of formula | with cycloalkyl groups at R
and/or R? are metal chelators with high pFe®*" values. The D;4 values of
compounds of formula | are similar to deferiprone and further studies in iron
overload rats showed that compounds of formula | are effective in the removal
of iron in vivo. The details of the animal efficacy study are shown in the
examples below.
Compounds of formula | do not bind essential metals such as
manganese, calcium and magnesium. The pM values and complexation
constants of a representative compound of formula | are shown in Table 2

(and discussed in more detail in example 11). The compound has preference
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(HH RNH((IlIl) H, Pd/C ethanol R3 ,0 1. SOCC DM 2.
RRNH(I) Schenme 1 Acid (Il) is reacted with

wa 2005/0aga0bonyl di i ndazol e in an inert solvent feCcTZARM4H01986

hrs, preferably 5 hrs in an inert solvent at
tenperatures between 30 t 70C. Foll owed by the
addition of an amne R R NH, tzhe conmpound (I11) is
i sol ated by conventional neans. A solution of (I11)

FF bMAIRYTFRE &/dtbthr BRalehe'and divednit sietdls &vchNas Cu, Zn and
al cohol 7s heated at 50 to O Cto effect the anm ne

iAsertion of (111) for a period.of 3 to 48 hrs to give

of " ConpanmaLgs (bl LB R S bl Pe Pl B aHrony-

of-pfidinohés.( They idve pRetniamuidd Mtio'vé 20, ahesvorablev 3, value
to give the acid of fornula (V). oundl(q is then

rGoARRBAbIR mhdefﬁrleme, @mr@fqraé\csri@war%mﬁ/p 8 ﬁtheFQ oanda

Q%% l“é@%‘?@%@pﬁﬁ gélﬂyll nglg%igémoygfg]o&%gﬁﬂ&fqg désigned to block
Cthé(pjhﬁseglrmptaboaﬁm ofltty@Bé(DH-llgrailJpon Hydr ogenati on of

T P G B b
SV eg g %25 chﬁ&ﬁoﬁé & % ?Sﬁ’i‘é ﬂﬁlaalgsw confirms

cat al yst di um on car on or
dheda,r:bmﬂcmfoblﬁateytoNechmetalr(dﬁlgxr(attoca) avid exﬂmple 9).

t t t | t ed
" 56 Tty TRRCiRD, BOYS c ok, e LERHGE st clfBrent, RHsr can be
&fbl@ﬂé«t@d%y U@fn@UHﬂoe(rMma@ @ndmlafn@w@hd Spebiatidh9stvare (HYSS2

ounds of fornula were tested in iron overl oaded

r@t OOTH@tO@@a$0f|\M%$I) witla rtee iippubedl axpermentalxel as i(example 10
%@1 i})oéncﬁ ﬂ% e%nggrg ﬁéﬁ’%ﬁ?f@g@'ﬁg %2191& (%anﬁ‘ﬁg 6|ng19 Figures

are srnown i1 n

resipecs I|M1§tr3ate14h@@bbcnaﬂ@nvwvs>f sbmr&tmr&isg@i foraand | at different
fecal iron excretion when conpared t
pHs. In both studies, representative compounds of formula | exclusively form
Fel.; chelates at pH above 7.0 (where L is a bidentate ligand), thus ensuring
no presence of Fel," or FeL?" species at physiological pH. The absence of
these species ensures that there is no exposed iron in-vivo at the
physiological pH of 7.4.

Compounds of formula | wherein R is X with the proviso that R? is Y;
or R is T with the proviso that R? is W is prepared according to the method

outlined in Scheme 1.
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control at an oral dose of 113 and 450 nmol / kg.
Further, Apo6619 and Apo6617 facilitate the urinary

wexersaudn of iron significantly higher than PCT/CA2004/001986

deferiprone at 450 mml /kg. Both conpounds are

consi dered nore potent than deferiprone in iron

mobi lization in iron overload#d rats. The ferric

chel at e of compounds of fornula | have been

synt hesi zed and isol ated (exanpl 316). The single RS

crystal mtruotures of Fe(ApoEj@l?) ang Fe( Apo6619) o

Fdewrat e gogpounds Z

/3 trisbi dzentateI N oen
OPR®er (Qidut eri a¥in .

the design o eanMpoun cehcerns oZ >R

control I i nggt he redox pot ential®of Yt he Fe-chel ate) R2

syst em at (@H 7.4 to a negati ve val l!?é bel ow -320 v (vs

NHE) to preéevent R'MEgt i ons wi tHDoxygen sgeci es. l

[ron exists in Me stages jncl udigg/éﬂand Fe .

The iron (I'l)/iron (I11) paﬁr n act aslgoaalﬂmof on}

el ectron reduci ng agent and JOXINdI ZI ng agzeﬁgRsNﬁccor di n/ o

to Crunbliss /
(http://ww. medi ci ne. ui owa,£duNFRRBA/ i rt ual School / Cr um
Tas, 12, 195-199,r" ¥ “ou

bliss-Fe.pdf ) and Pierre (Bio

H,,Pd/C
ethanol

1999), selective chelation of Prgmw th redox @ RS
potential control is a neans to prevent iron from ©O r;l’
participating in a catalytic cycle to produce toxic R2
hydroxyl radicals and/or reactive oxygen species (ROS)

( gl a the Fenton reaction or Haber Wi ss cycle).

e (III) trischelate systemw th redox potenti al

beI ow AG2QIINe reasteikitiar, 1'sektbomyMimtigzoRGh) arting?tbdivént for 2
wi Il not be reduced by any biol ogi cal reduci ng agents

stec% ha% N&fﬁfﬁbmmrs A st Spivent at tepefritfes Ppiyeen 30 to

oxygen speC| ewltﬁW&?tﬁg a?f]:%ﬁ{e{ ! anZ']?%aﬁl yrﬁ‘%cé %gund () is

bisolated by dohientimal piexired. 76 selitionast (INpasd ahrarine'R'NH, in an
human bl ood to ensure it remanins in a formthat cannot

riegetsaiyart siRh asggaicalrlde haated 'Ia’(e5(E§0 BarGdoggffect the amine
OSSR UR LS 2 erSd o 18 el Felle EEpMls I, Amptemate

nmemudetﬂorbmecwéparaﬂoht afmedimpoyriaV)(IV)Thevoliss die Géalclion of a
@oﬁ’ﬁéﬁn hfe forrr%%?a (IP)Ovtw%qta{nala%lr?é RI rl\l?-lng in an inert solvent to give the
acid of formula (V). Compound (V) is then reacted with thionyl chloride and
dimethylformamide to give a compound of formula (IV). The compound is
isolated by traditional means eg. column chromatography and crystallization.
Hydrogenation of compound (IV) in alcohol over a hydrogenation catalyst
affords compound (I), which is isolated by conventional means. The preferred
hydrogenation catalyst is palladium on carbon or palladium hydroxide on
carbon and Raney Ni. The preparation of the starting material acid (Il) is
reported in US 6,426,418. A general procedure for the preparation of an acid
of formula (V) can be found in CA 2379370.

Compounds of formula | were tested in iron overloaded rats. The fecal
iron excretion and urinary excretion data for representative compounds

Apo6617 and Apo6619 are shown in Tables 3 and 4, and Fig 6, respectively.
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chel ates deferiprone, deferrioxam ne and Apo6619 (a
representative conpound of this invention) as

wohelsauginsg respectively, is illustrated i n exarpr&A2004/001986

bel ow. Iron chel ates such as Fe-desferri oxam ne (DFO
and Fe- (deferiprone) have redox potential Ey val ues
at -698 nmv (vs Ag/AgCl) and 14 5 834 v (vs. Ag/ AgCl)
at p 7.4 respectively. Conpounds of formula such

BithrsapiddindishaisoweE sighificartffeedl 9 fronvexoretioM@iHgH-cbmpared to

simlar to that of desferrioxam ne. The cyclic
wontrahm@d @rarargk doseppD118epadi45Q pnmﬁ)y)(gaerthher Apo6619 and

IRttt Ing  ulintty ekOefof oo, fon REnifARM fgher than
Rif&Mronk satodsd I’ﬂ@\hél/ldgf O'Bo@ﬁ‘%ﬁfp‘?ﬁjﬂldé? ar® domiderbd &fBre potent

negati ve range at physi ol ogi cal 7.4, therefore
tthan defaripnornd sl isere mokiillzatinoin jsam td\tarbadedwats he redox

cycl e 0. gener reactive o speci at .
oy st IMSGTREF CORIA G DR R N En G agg aen synthesized
W@Bbh&&ﬁ(é&én@kﬁéﬂﬁ)bﬁ?ﬁelsmg@ bﬁ,/s"ta}/g!?rtlct@i‘es bh Fe(Apo661 7); and
conmpounds of fornula are effective agents in th

aOpabc 1?)s idednitively provadhat these nidpatate repnmﬁurtdﬁ?ereacted with

thegﬁgssg £1| g%}@@%ﬂgl@%?gﬁgﬁg@%f ﬁit os ‘s and

the t rﬁaaitl‘rﬁﬂbnth‘naoa‘t gb@tdﬁsl@v iofigz@mipoxinds C@fngcﬂmulat i @oncerns
iran, e cqnpounds i nventi on e
'rﬁﬁ@ﬂeh@j I'g %’FIRPteP i egalﬂi“?/ %ﬁ*}@&@t@n%&sm yati RH 7.4 to a
I | t
(PR Vals DO ST S NS R RAR £ re88Aons with oxygen
aiesiesntioramdisisin cmaﬁlple:@tatehencimﬂnm *oandoed’r ofThe iron

d di t
B T Daliiactaton REF A B kPh iettdRyagent and oxidizing
RRjesNi ng, cancer and ngPA@odrdingt he conpouwgds of thi Crumbliss

|nvent| on néaal al so be adm ni stered oral I)/ topically,
dhttp: wme.wowa:eégﬂﬁBNnﬁu@ﬁmhml&fambiﬁsﬁem@fg and
BETBANElaE o | 85080388 BUILGRIE" (REBREN W fon) with redox
carrrers uvarit s an es erm parentera

geotestea dmentnei s lanmeadlestospmmamemuﬁormjpecﬁomur@ in a catalytic
i nfusion techni ques. n addjtion the treatnent of

VYl 91 RIedeee g?ﬁ'?rﬁb’gméMUI@d&‘s""W'&g? orrgagtive, grygan species (ROS)
qRld.|\Ba tRE G0 e SctidiRbR Hablef W idte cGOBR.OYRESF 1IN )-trischelate

system with redox potential below —320 mv (vs NHE or —540 mv vs Ag/AgCl)
at pH 7.4 will not be reduced by any biological reducing agents such as
NADPH/NADH, therefore it will not participate in the Haber Weiss cycle to
generate ROS (reactive oxygen species). Within the mammalian body, iron is
bound to different proteins such as transferrin in human blood to ensure it
remains in a form that cannot react with any oxygen molecules. The Eq/; value
of Fe-transferrin is =500 mv (vs. NHE or —720 mv vs. Ag/AgCl).

The redox potential of iron complexes can be measured by cyclic
voltammetry (CV). The use of CV to measure the redox potentials of iron
chelates deferiprone, deferrioxamine and Apo6619 (a representative
compound of this invention) as chelators respectively, is illustrated in example
17 below. Iron chelates such as Fe-desferrioxamine (DFO) and Fe-

(deferiprone)s have redox potential Eqj; values at —698 mv (vs Ag/AgCl) and —
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the invention are effective in the treatnent of
humans. For use in pharnmaceutical conpositions,

woamsmatdoonal non-toxic solid carriers incl udepCr@A2004/001986

exanpl e, pharmaceutical grades of mannitol, |actose,
starch, magnesium stearate, sodium saccharin, talcum
cel l ul ose, glucose, sucrose, 1®agnesi um carbonate, and
the |like may be used. The active conpound as defined

FAvRvEe. Pe/AGTINgt 3T . A3esp éitingiyd. CBﬁﬁ&ﬂﬁthdfl feAhlla | such

adm ni strable co 03|t| ons can, for exanp

heépreeei By hassadrwi vaue dfspedimy, (v AdAGCcsmler to that of
%%gfé(}Hggarﬂﬁ\edq#Hen&%he%Ytgnﬁﬁgg%' GELOHS! ﬁafoeéf%tﬁl%he)g and

juvants 1rn-a carrier for éxanpl e,

" F(Apecem)awancbs foiind i Fiurgl 9.cone ad\%mitagelof thedchehators of

like, to thereﬁéform a solutign or_suspensi

51 PWBHOM S Al Wik dE0PT ROIEBIBSSPT BaIr (T ENelates lie in the
%Q%Héh@éﬁ%&ﬁéﬁg@ 3Cp ml@%‘es gﬂc 7Ol RBRMBEe Heir iron chelates

non-t oxi ¢~ aux ry substa h ds wetting or
ewrlhlrmit fpﬁruu;patgenttbe aedox lgclei tcegeherate raagtive, oxyghmapecnes at

nonol aur.at. riet ha ol am e saodj
RropRlcicd HE: bl SatRb R B e Ve eSS aiisiibed in
Qﬁlsﬁh\%’rﬁfdnn theS B6MpeNaas of fRhaar fekdfditive QJgeWté ln #R removal
apparent to those skilled in this art: for exanple,

f goRata agihelationrnaeanient i cal Sci ences, Mack

PO S8 RO G5 B ooyt Yo LS 9By A9 Patassora,

Rk 8EN diseask, hasmuthtontitosie Med Atkrireiaghenedf patidnts ihaving a
any event, cont ai n a quantlty of the active

deXipoGaBeeNtratipnapf an'f@[]ntt @f fcedppoends af 1tbgi daventige may be
h%’i‘é‘e‘af 0 %ll?/tstﬁgﬂcs etn"t&%il din Eﬁga%e unit formulations
onposi |on e active

nraceut i C ntai ni ng t
|omgtaad||ngntcam¢nhmal n n@nftoxim qninamhzkcmuﬂmally)r atcegdtablef acarriers,

ex I ag tablets, troches, |ozenges, aqueous or
(ﬂd?‘glr’p%ﬁéﬁeaé’?gﬂe -di spersi bl e powders or granul es,
emul sipypsthhardhimBAt YA hos-RBRUIRRII08He8YEMRALIGRs such as HIV

elixirs. Conpositions intended for oral use may be
pfegtior.doratantive |eﬁgct againgt anipracyaline wardiac Pigésaaing, faancer and

PR S s PR SAGR pETRE b Bipieren oray
gopicallg asrSpaientgrally irs Woshgdiungt fganligtiorfs ayeainiGy conventional
non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles.

The term parenteral as used herein includes subcutaneous injection or
infusion techniques. In addition to the treatment of warm-blooded animals
such as mice, rats, horses, cattle, sheep, dogs, cats, etc., the compounds of
the invention are effective in the treatment of humans.

For use in pharmaceutical compositions, conventional non-toxic solid
carriers include, for example, pharmaceutical grades of mannitol, lactose,
starch, magnesium stearate, sodium saccharin, talcum, cellulose, glucose,
sucrose, magnesium carbonate, and the like may be used. The active
compound as defined above may be formulated as a liquid. Pharmaceutically
administrable compositions can, for example, be prepared by dissolving,
dispersing, etc. an active compound as defined above and optional

pharmaceutically adjuvants in a carrier, such as, for example, water, saline,
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agents, coloring agents and preserving agents in order
to provide pharmaceutical ® el egant and pal at abl e

wonepamedd ons. Tabl ets contain the active i ngr edTEaR0G4001986

adm xture wth the non-toxic pharmaceutical ®

accept abl e exci pients, which are suitable for the
manuf acture of tablets. The eMEi pients may be for
exanpl e, inert diluents, such as cal ci um phosphate or

saglidotisivxepBa; @ch%ﬁﬂﬂh@idl ngndfide tiks,) tatthBraty 8m a solution or
agents, for exanple, corn starch, or al gi ni ¢ "aci d,

mUﬁmeﬁgloagéfnﬂQSW‘?d)rth@xﬁhQﬂ”@Cﬁl&lC@h cogasition ¢ be: administered

Py, A o8] B BRI SmoliX of KOARLETRHIERY Ylostances such as
owetting O ekmasifying clysintsiemdt eheldlikey foheextinmple) egidiiroacetate,

and absorption in the gastrointestinal tract and

tSFRé”PEiW B]%\Qi%atz? strgthanlandee i spdiiar agetaiag W@FhQﬂﬂD' amine
F ;

9l AR M b fopen B UoSh TRRGRAR R, or il
f loss amﬂiremsdzo nthipsal skillédk ipr Hdsnadd fas dreamdplge! sﬁe rRemington's

BRamae LR Sobricssn ek b Gomeary; (rasion, ‘P, 15th
PRARBR2A 87 cH @3l h.143611488, éﬁatcrg%s;abwmeam# €fhe composition

wherein the active ingredient is mxed with water or
aof formulaiahdmbe admah@mcéwpibanmmoewnu icgofain a quantity of the

3kl dotonalingh) IE aflarnp 0 €6 ELEIRYRE i Bymetoras o the

exdjpttddingrehiedl e for the manufacture of aqueous
suspensi ons. Such excipients are suspendi ng agents

for exHMpPbagnacelicahedMRYsHiIONS containingsiie active ingredient may
”?é LG rJn‘Q Bte 1’6}‘ %rré’l &Y ngQHﬂ)‘I’é C§§ {éﬂlé’l'%etroﬁﬂgé UB%enges,

gi hate, rro I’don gum aca
daguesusi ag ody wsipbnegmagelﬁpermbje tpmMers or granules emulsnons
nat ural | y-gccurrjng phosphate, .for exanple,lecithin,
Rt SeR bl ah ST, 05 Rk e OTORPSHORS (hfSngEe or oral
agsdsmay Pe BISHIPEE RAoYANY etbh)§h9nﬁ1e$ﬁ@@rl@169\/n ‘P(B the art for the
condensati oh products of ethylene oxide with | ong

cmﬂalnufa@turpmftph:armacehbd;al comiposilianglaad such compositions contain
ondensat i.on rodu t

ore PR AosRRUESHYBR Ak poiiig g a9 RaBiaie. Tavoring
f@?éMS a%cﬂ@rlrﬁgldagéﬁﬂst Andnpederdag. dopinteXamb/ler to provide
pharerjr}a%elu’ﬁgaellys%5eglatn?nar?c1|) np%?al\tg\%tlg preparations. Tablets contain the
-active ingredient in admixture with the non-toxic pharmaceutically acceptable
excipients, which are suitable for the manufacture of tablets. The excipients
may be for example, inert diluents, such as calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for example, corn starch, or
alginic acid; binding agents, for example starch, gelatin or acacia; and
lubricating agents, for example magnesium stearate, stearic acid or talc. The
tablets may be coated by known techniques to delay the disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action
over a long period. For emollient, emulsifier, or moisturer, monostearate or
glyceryl distearate may be employed.
Formulations for oral use may also be presented as hard gelatin

capsules wherein the active ingredients are mixed with an inert solid diluent,
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The aqueous suspensions may al so contain one or nore
preservatives, for exanple ethyl, or n-propyl,

wo-20s0ag0y benzoat e, one or nore col ori ng agent BCTEWR04/001986

as sucrose or saccharin. G ly suspensions nay be
formul ated by suspending the active ingredient in a
vegetable oil, for exanple rd@his oil, olive oil,
sesane oil or coconut oil, or in a mneral oil such as

lfoflekampRY, @&fdivm pr&)‘épﬁe{eVor‘Skbﬁﬁﬁnér Qﬁ%dfﬂgeféﬁﬁt@d%u?es wherein
t hi ckeni ng agent, for exanple beeswax, hard par af f

dhe gstiye ingredinot is rmixedtwith watesgsnsolk meedive, foresmsple peanut
t b dded to
g Bl o e

€ oral preparation. These

CONMPOsAdUedS dtRehsiops earcotaihithé Betvddnbteral®in an admixture
ant i - oxi dant such as ascorbic acid. Dispersible

pittresexgipiet auitablasfor ifie Hlﬁ"e’fiﬂféwep?feBHHQW%ﬁUWe%O”S Such
?ﬁ?é'&ssus%‘?éls' Ogugﬁ/eﬂdq addj §éﬁ§ of er |spbe sodium

active ingredre dmx ure’ with the rsing

ararhexymetgyl@gbmibse sus pestiyloglludgsnt  angdmypoopyimethylcellulose,
or, wetti

re erv S. Suita ersing gents .
SDeS i PR Byl SR S ABY B easiay, disagising or
%éﬁnh@%%n@éﬁ%ey bé"%dhét'u%]@[odc%ﬁ*lr@ BRO3phERY, fS.X@QB le lecithin,
sweet eni'ng, flavoring and col oring agents, nmay al so be
mree@nde@atlmheorpdmtmfean|aih¢newm§5@swtmrﬁaﬁby acids, for example

STRITENER SR, B Rie” ot BB ol H 1BV e, grice with

qéﬁgﬂih%lrﬁ)'dllpﬁam |a|<§Uho€Pé ai@hleﬁ(amdle Mpt@d@baﬁfyﬂbnébkycetanol or
for exanple liquid gara fin or mxtures of
fage

siandgppatianaragducis ey wile pRttia aﬂSIte;rScsier,rmed. figm fatty
| f S
R Al SR 8P pf RS, e BBt sditan monooleate.
artee equdemsshspmmmlumysarsb d:drﬁamad)rdep@tr mork metenatives, for
vvith th hgne oxi de, for exa I ol yoxyet hyl ene
SXATRIS LRI 86 NPV, PriyERHTENEASIRa,OR8 06 Mis salAring agents,
%@ﬁﬁt%ﬁé&&o Gr%@ffé’rmng agents Syrups and elixirs

be formnu ate w th sweetening agents, for exanple
gl ycer@ily w&n@yﬂsame ghaxobe formiulaied orbys ueuspeadirgucthhe  active
fnotgr;rreu leagtlln a vegetable oil, for example rachis oil, olive oil, sesame oil or
coconut oil, or in a mineral oil such as liquid paraffin. The oily suspensions
may contain a thickening agent, for example beeswax, hard paraffin or cetyl
alcohol. Sweetening agents such as those set forth above, and flavoring
agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti-oxidant such as
ascorbic acid.

Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient in
admixture with the dispersing or wetting agent, suspending agent and one or
more preservatives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above. Additional
recipients, for example sweetening, flavoring and coloring agents, may also

be present.
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al so contain a demul cent, a preservative and flavoring
and col ori ng agents. The pharmaceutical conpositions

woayosmesdoor nul at ed according to the known art BET/TRA2004/001986

t hose suitabl e dispersing or wetting agents and
suspendi ng agents, which have been nentioned above.
The sterile injectable prepari@ion may al so be a
sterile injectable solution or suspension in a

non- t ORhe pRAFAAtAIREl YorpoSRioALOE titk limedHtiodr niy! ¥ebt be in the
for exanple as a solution_in ,3-butane diol. Anong the

devapiagi-in-watar gralsiong. sdhecdilys phase may h%aemeiﬁb@ oil, for
%&rﬁ@ég{h %lln@reéraﬁh%o% hio r%PFm : Xeg?f)o?{%ﬁéﬁ@g'lwnd paraffin or

Iutlon tion,

anixvaesi othdsg. espit@médemalsﬁymgl agentsomagubeem@tuwly occurring
medi um For this purpose any bland fixed oil

FHaspates, nestaes Merivoat fiem dathbnacid éraa«iigh%@q?aeaydrmes for
MpI8Msorbdd hdHobfbhts Y %n&é §t| ﬁjocflu Qdfscﬁe'é%nd partial
the pb ? formula

reparation or Injec

(astersowith ethaybgrreopxidat for azxahmierpobjmayemwm sefititabl monooleate.
| t th r.eof and/ or har maceuti cal,l y- accept abk
SO ariisige maalso forian SWERERI ANd fBvRENd S98 M pi cal

formul eyd,p8 amd Céﬁﬁ??é Nk e oFrAufRBY With O8RbefcPd Agents, for
exci pients. Exanples of "topical fornulations are

cﬁxmﬁtgiycetmleamytﬂna dycanerbitalpr syneased au@sﬁnrng&atnons may

\Lﬁ 55 coffain i 4B RusehP 2 praSeARS B nadtind S8t Bgents.

Fhuaﬁad@nmas@émposnﬁom@ naeg/sbétfodﬁu&téw aebél@lmgntb éislknown
em)l ients in ointnments and creans. The @%aso
,anrgq, &

Ahuging thespsLitable disprrsing onwetting agen Hspending agents,
: olﬁ"@ﬁ"olﬁ’efveo b%ﬁ{‘éﬁ{ecw aPBYe ETRaNYlerfY é&t\élblé‘ &?é’ﬁé’i]atlon may

ons. rimul ati ons are I'sage
alpo dyer a aterjle tinjecmbteasoluéion anmurﬁpeufsmr:m aemn-tmxnc parenterally

LSS e UL o S 5% SMBLew 152858 aio
%ﬂbﬁa rthé“a@céptﬁbl@r\}@ﬁﬂé‘é bﬁé'sb}(/e"i‘ﬁ§ %t‘?ﬁé? b%i%@})lg})/led are water,

her eof onprom se from about 0.5 _ _
v%nnglats @bltttlbesaodnsmamcmduamqrwr@e sokuion. |lotaddlitjon, fixed oils

o IV i g RN
JRIrpese izryebland Taedesie wid\c abl smprseat melrlisg!dynthetic mono- or
thereof, are conventional

diglycerides. In addition, fatty acids such as oleic acid find use in the
preparation or injectables.

Compounds of formula (1), or if appropriate a pharmaceutically-
acceptable salt thereof and/or a pharmaceutically-acceptable solvate thereof,
may also be administered as a topical formulation in combination with
conventional topical excipients. Examples of topical formulations are
ointments, creams or lotions, impregnated dressings, gels, gel sticks, spray
and aerosols. The formulations may contain appropriate conventional
additives such as preservatives, solvents to assist drug penetration and
emollients in ointments and creams. They may also contain compatible
conventional carriers, such as cream or ointment bases and ethanol or oleyl
alcohol for lotions. Topical formulations are envisaged where appropriate, to

contain an amount of actives to alleviate the symptoms of the subject being
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formul ations well known in the art, for exanple, as
described in standard text books Rem ngton's

wehersmagmat i cal Sci ences, Mack Publi shing Conpaay/iCA2004/001986

Easton, Pa., 1 5th Edition, 1975, ch. 83 p.1436- 1460,

and ch. 9 p.1 576-1607. Parenteral adm nistration is
generally characterized by irSction, either

subcut aneously, intranuscularly or intravenously.

lthated 2 GifabhaAN the RoAIURE idf demwgat i@yalorf qf nﬁ%proprlate a
either as |iquid solutions or suspension in i
mhasmaceuticgllyaacentable sad theigafi wHkcormproatise from about 0.5 to

ol GhESHEBLPRE s PRI e crchfly Rior) B8} R gintment,

tdwﬁapbamwn‘omhlamr@mttm@memeldefoaob‘amp@@mwf fanynula (1)
al so contain mnor anpunts of non-toxic auxili

DL eRREBSt A RIEMASeLTIFR]VACCERARS Saltnthesaeh@sé qonventional
cﬁ]ﬁlra'tl&gs %ﬂ%ﬁ)vﬂpgl {H% art] f6F exd g)!béaa% B%%c S8 Standard text

um acetate, sor an nonol aur triet anol am ne
dmcmiase Reatmgtoﬁh;e Piaomateoticed cE cierces) getile Rulilishingm@&ompany,

Fa0a B dath Edtnnw 915k podepEinrtado . BoR P bbin, f576-1607.

treat gshreaiial Hempastation 59éﬁ&*§ll)péhé%§8€'té\‘|féd B! n‘i]@cﬁ’én either

humans may contain fromO g active” agent
m’q@utﬁm@usm miramumﬂartypon !atrevam@&ho rinéentableswan g prepared

carrier r al from about 5 . X

dBERGYe 'E‘?Pé‘ 6‘IP'H‘S %6?%@&%&4 uw?p%?'ﬁﬁ @fﬁﬁ'd prior to

dajeefion,| or §oehiilsionst SEieIbIé rék&lpﬁ’émsltaré f@ﬁ dxangdle WvatdtOsaline,
of an active |ntglred| ent . w || be under st ood,

fpee,  glyaeralheetdipael f ol esalieey peiditigry  if desired, the
p@{e[rh&%ﬁfic aéérﬁgb%‘.lﬁ%hé tgeBSngd@ﬁﬁ%}ﬁPedv alrn'a?t )éls%f contain minor

ctors 1 nclu activit € Specl

. campomﬂsdo’émmlnetxbgld: auhmaagsubbmdme\/\ﬁu@htas gﬂemngl or emulsifying

heal t h, iet, tine of i strati
SRS PEO ARG 1R04lS crid JhBT henesusit 9% Pk  Sxararlgs sodium

UNARL@OLH%S C}éb?ﬁé\ﬂﬁaufﬁ?@ tRefRPBNIRinelidde, Riesent

i nventi on fer fromthose compounds reported in US
6, 448 'U?BarrtdsnspBaBtl\EsB\graﬂeBBtmmahldeus)rﬁblB@@ \8iths the carrier
descr

%ﬁ%ﬁ&ﬁp e??ﬁatﬁﬁ‘ﬁ Sdﬂ?ﬁ/@% rgw Yl ary,figpgrding upon the host
Wéﬁt@@abhénth@f paiticuldP rhod8 SHiéddmilistatides Ofi @hans may contain

3- hydroxy- - pyri di nones20

from 0.5 mg to 5 gm of active agent compounded with an appropriate and
convent amount of carrier material which may vary from about 5 to about 95%
of the total composition. Dosage unit forms will generally contain between
from about 1 mg to about 500 mg of an active ingredient.

It will be understood, however, that the specific dose level for any
particular patient will depend upon a variety of factors including the activity of
the specific compound employed, the age, body weight, general health, sex,
diet, time of administration, drug combination and the severity of the particular
disease undergoing therapy.

The compounds of the present invention differ from those compounds
reported in US 6,448,273, US 6,335,353, RE 35,948 and US 5,688,815. The
first three patents describe 3-hydroxy-4-pyridinones having a N1 aliphatic

hydrocarbon group. US 5,688,815 also describes 3-hydroxy-4-pyridinones
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with a N1 substituted or unsubstituted | ower alkyl
group. According to a standard chem stry textbook,

wongsEmesoChem stry by James B. Hendri ckson, DorairaA2004/001986

Cram Ceorge S. Hammond, third edition, 1970, MG aw
Hll, p.72, aliphatic hydrocarbons are conposed of
chai ns of carbon atons not ar0anged in rings.

Subst ances bel onging to this group are sonetines

neitied 8RR 8EbSREREC BRI UhstBSRAtEYd fowdrXal &fio@p. According to a
al i phatic hydrocarbon group are |inear or branched

atagdardsehemisyyriextpok, &rggmlc Gheypiptry byofaraey|B. Hendrickson,

T At e
Millrphﬁﬂd: agd kzdarmaret @tﬁﬁpo@@!io@am@ beehiydre ardrmmmt arranged

substituent; or N1- cycl oal kyl substituent and
dpdingsl @I‘Qﬁé@'b%ﬁﬁ)wloﬁglﬂgttptt@'érﬁmu@ﬁ“’? cgomﬁtlrﬁwyr@ferred as open

ﬁ%ﬁ,ﬁ coliuntls! hg%w t‘% %?'elﬁ hat‘r aFCS‘&%’ ﬁu&%h' ' Y linear or

are COﬁ'pOUﬂ acyc rocar

Sbrbachédreuﬁtydas Snclacas:rned:hyi,ydmybqrrbpylsrsd);in@pgllarrbolmutyl butyl and
m rin

: %'LFSEV; S Spemngy o1 gBis v tpBecciisint R Bydoropyridinones

Uiy L
i ege?) KoY (e ﬁ@?%ﬂﬂua@ﬁ%n%?ﬂ gg&ééﬂkglcgr‘ﬁar’%w s%bstguent or

5o 1 Bycﬂoalkyheubsidu@nt ayd IQ%Ickglbalaybarlaam@yb substituent; or (c)

~ -4-. [ t

TR ot aiBrGe QP Bk sl They are
VédrApihdd With CadyRREMY U rdbiathih aubﬁau@r.tsa In acyclic hydrocarbons,
3}/1cl oaI kyl car barmyl group at . t also covers

ﬁy@ﬁr iy -chapys f |@rrh<5wg§ ampéesCyf:ra@m:Ir@rh&drqya%«)m groups are

SR SRR Al B TSN beni anc

spyeiheixgl. éN‘iﬂTﬁi:LﬂSpatSHECllB (6 ADESERB Ptﬂmﬂ 335 35{B§ M53|55 948 and
PREFERRED EMBODI MENTS EXAMPLE 1 Pre ara

SO0 1548 AlE1 RYYETAISIRIBSBYNANSE Of ArBFgKy-4-uiinones.
12, %mﬁ @"E\Xéggrzéwgr@ Jg%g“{ilﬂ?rg%] Q@P%ﬁ\é‘( -LydBafkyl group with

3ar( bikyloaroarypylbgasiphgtl C2-anxcydioplitylaarizaroayboropipi at C2. It also
nqcavegé 5@&?9%%%,%{%3 ”ﬁﬂé Egé@%@&%%“m%% &% atléZ with a

N1-alkyl group.
The invention is further described and illustrated in the following

specific examples.

SPECIFIC DESCRIPTION OF THE MOST PREFERRED EMBODIMENTS

EXAMPLE 1:Preparation of 3-Benzyloxy-6-methyl-4-oxo-4H-pyran-2-

carboxylic acid cyclohexylamide.

1,1'-carbonyldiimidazole (1.99 g, 12.30 mmol) was added to a solution
of the 3-(benzyloxy)-6-methyl-4-oxo-4H-pyran-2-carboxylic acid (2.0 g, 7.69
mmol) in dimethylformamide (DMF, 18 ml) at room temperature. The resulting
solution was heated at 40°-50°C for 3 hrs. A light yellow solution was

observed. Cyclohexylamine (1.23 ml, 10.76 mmol) was then added. The
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solution was heated at 40-50C for 3 hrs. A light
yel |l ow sol uti on was observed. Cycl ohexylam ne (1.23

wo2005039606 nmol ) was then added. The2l resul ti RGT/CA2004/001986

m xture was stirred at roomtenperature for overnight.
The DMF was renoved under reduced pressure to give
light yellow oil as a crude @roduct, which was
purified by flash col unm chronmat ography (el ution

aeaditing tmidurenivas stitredt &ty foons abripetatlpd Foe dv@rﬁh@% The DMF
met hanol in ethyl acetate) to yield the titled

cvapaameved. widey, regiused mressurgs tansive lightyellow il as a crude

50y JAELERE) by IR My éngcPenRipiuion aracient
ng)m gly_|C’l @ﬂwt)'abetdle/ Hexade (to11 O%mdtgiﬁ_lhalgzﬂx?thyl-g%et(atéﬁé sield the

)
ditled cmmquﬂd @rﬁna gﬂﬂa%ctibéﬂ%ka% whiteNqfidns (m z) 342 (M +
). nasimlar manner to that described above, by
substituting cycl ohexylam ne with other am ne, the

fialp. omeqmmowmar(emlgm@mm) § 0.91 (m, 2H, cyclohexyl H),
3 Benzyl -6-ne 0x0-4H pyr an- 2- car boxyl i c aci
25 ofPonHaiyBEhoxrH. 75580 (0, PENNRYGIODRRY 0D TR, 2H,

d(i}}%, oprgf‘H 22;337(3‘/%%@@% gﬁﬁ (@‘ ft—ﬂgn-[) Zd?s 25, CHz ), 6.28(s,

51185CKS, 7.2Hm,GH,)Ar61) 7. 6(79(br,,1 HCHYH); Msg(nqm 352|(M£\r+H))
7.70 (s, , NH); C(cbal ) d 6.35, 7.21 , 19.87, 22.61 ,
22.70, 75.56, 115.37, 128. 94(20) 129.17(2C), 129. 25,

135. 49y If6sidfhiar 1 fifanger g(gsoﬂ.?a@ db8eriddd hpbvé,: b)Bsubstituting
(mz) 300 (M+1). S-Benzyl oxy-
-aystahenytaagnemitreather aminso dye fallondngl campoungsiate prapared:

2 Bghom g Rl %4 w21l frofic S vpEronagice.
7.40 (m 5H AH), 7.62 (br, , NH); M5 (mz) 300 (M

+1) . EXAMPLE 2 repar ati on of
Vil 7915 G0 b-UMED LB lag 450 MHZ- 40N fr(5s 8 cloyelopropyl-H ),

%)Z@AB»%W@%&Q%?%W%%% 3P SFER 2720l B85 (5. 2H

%pfe:%nwggnmedﬂ) 403@ (md-5H,AEM)) 7.0 =l 164, NEY;hEBOEDCI,) &
635 7.21, 19.87, 22.61, 22.70, 75.56, 115.37, 128.94(2C), 129.17(2C),
129.25, 135.49, 146.14, 146.39, 160.22, 165.74, 176.17; MS (m/z) 300 (M"

+1).

3-Benzyloxy-6-methyl-4-oxo-4H-pyran-2-carboxylic acid methylamide.

M.p. 137-140 °C, '"H-NMR (CDCl; 400 MHz) & 2.38 (s, 3H, CHs), 2.78 (d, 3H,
NCHs), 5.39 (s, 2H, CH,), 6.30 (s, 1H, CH), 7.40 (m, 5H, ArH), 7.62 (br, 1H,

NH); MS (m/z) 300 (M" +1).

EXAMPLE 2: Preparation of 3-Benzyloxy-1,6-dimethyl-4-oxo-1,4-dihydro-
pyridine-2-carboxylic acid cyclohexylamide
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solution (9 mM of 2Msolution in nmethanol, 16 nmol)
was added. The resulting solution was stirred at 70 to

w@awsioavcoover ni ght under the pressure in a seabet/CAn=/001986

The sol vent was renoved under reduced pressure gave
l'ight yellow solid as a crude product. The materi al
was purified by columm chronm#2graphy (el ution

gradi ent: 100% et hyl acetate to 25% net hanol in ethyl

t at t
?iezgg B éoSg/suwan be 3Jbbl_ngg85‘<%@mn®m?oxmH%ﬁ@htzicagboxw|c

cacid xyciohesylamide H1.48, @ charynoli)in amizof methapol, methylamine

d\gfl)lt%}la(@/ I%I 5‘?2!\/@@3{\@_}@%9&%@ (Wﬁ%—?l% 2%1%]%? 'gﬁg'resultlng

?ddlut@ﬂ was 'ét|ﬂr8d (a‘i ,70, to@A-C for %@e(ﬂ”@htﬁlﬂdeﬂh‘& pre%s‘lfréﬁh a sealed
ArH), 0 (b NH)y; MS (nmlz) 355 (M+1). n a
§Uh&l A'henacpm@mt wa9 remnMedt ungleig reduced pressure gave hght yellow

SR o P B et O Rty 5idé! BRIEHS BF' dotumn

QtrorhEtdraphy Z(emr)hogmkiiehtaqodf’/@r@tm dtetdteafol 28% rhbthanol in
foll ow ng conmpounds are prepa

Fthrasatate) 1a gbediheeitiop cczm@sz@nq ag-whiteysplisl gy2Pdi 88-036). M.p.

R SARNISYSNER 9B % e AT ERE M),

(mrg znﬂ, 2ey@yclphew|lH)Lm 95(ml&H ScycB)HexW'H-l)), 2. 421(3 83HT1CH3) 3.82(

CH)?»H K&k o5, 1 m 3. Dol g 184801k (51, 7.36 (m,

AN, T, 2 A 580 (or. 15 NAD: 1S rm/2) 385 MR 81
yr| d| ne- 2- car boxyl [ c aC| d met hyl am de. M p. 132- 135C
H NVR 40
> g (10, Spirilef Tannery by §ubSithlthg e iqeEhstysl oxo-at-
(Wraﬁ:@-carﬁoQﬂlc( §C|d2Ekcl%%{arﬁrd%4(Nﬂh @th%bgnzyiofqb-@umethyl -4-
zs<08$H mmarle-camomlc adidgarngle derlvatves#is: daloadng compounds

i%%ééé%%(lS? 35, 142.05, 143.98, 149.91, 162.01 ,

mz) 313 (M +1).
3- Benzyl oxy- 1- cycl opropyl - 6- met hyl - 4- oxo- 1, 4- di hydro-p

yri di ne- 2- car boxylic
3-benzyloxy-1,6-dimethyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid

cyclopropylamide.

M.p. 187-189°C; 'H-NMR (CDCl;, 400 MHz) & 0.52 (m, 2H, cyclopropyl-H),
0.74 (m, 2H, cyclopropyl-H), 2.18 (s, 3H, CH3), 2.78 (m, 1H, CH), 3.50 (s, 3H,
NCHjs), 5.08 (s, 2H, CHy), 6.12 (s, 1H, CH), 7.33 (m, 3H, ArH), 7.39(m,
2H,ArH), 7.91 (br, 1H, NH); MS (m/z) 313 (M" +1).

3-Benzyloxy-1-cyclopropyl-6-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid methylamide.

M.p. 132-135°C; 'H-NMR (CDCl3, 400 MHz) 6 1.05 (m, 4H, cyclopropyl-H),
2.38 (s, 3H, CHg), 2.70 (d, J=1.8Hz, 3H, NCHj3), 3.35 (m, 1H, CH), 5.07 (s, 2H,
CHy), 6.14(s, 1H, CH), 7.15 (br., 1H), 7.35 (m, 5H, ArH); "*C(CDCls) & 9.48,
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acid cycl opropyl am de. Mp. 164-167C, H NWVR (CDCl
400 MHz) d 0.54 (m 2H, cyclopropyl-H), 0.76 (m 2H,

woyaisppsopy!l -H), 1.08-1. (m 4H, cycl opropyl - HPCTZA3804/001986

(s, 3H CH), 2.75 (m , CH), 3.37 (m , CH), 5.05 (s,

2H, CH), 6.13 (s, , CH), 7.33 (m 5H, ArH), 7.89 (br,

s, , NH); M5 (mz) 339 (M +1)23 EXAMPLE 3:

3- Hydr oxy- 1, 6- di net hyl - 4- oxo- 1, 4- di hydr o- pyri di ne- 2-
c20.B0x 25186, 8di 15, A ﬁhev&dil @n’leiE?{BAn)B&GBQ%%Ea(z:STQZGZC), 137.35,
C a 1 10% w. dr asij was_adde 0 a

B 68okea Pestadan, Pea 1 T TRk an akals (M- +1).

A-di hydr o- pyri di ne®-carboxylic acid cycl ohexyl am de

(1. , 2.82 nmmol) in ethanol (50 m ) under nitrogen.
Th8enizylouy-d -eyudopropyledraredh del-axo-d m-ﬂﬂiydr]mpylﬁd hféz-c;élnboxylic
Pd(: s removed by filtration through a |ayer o
&#%CY\@W%‘)@@W & cz\ke was then washed with ethanol (

O m). The ethanol filtrate was evaporated to give an

of f-white sol iij (0.57 g, 77% . Further purification by
rMdr. yHidall 67 Gt i FINMIRo(G DRl 0 IMKAGS rl\sl).54 g(glg,th-lg g:ytéldrjrepyl-H),
' ' .18 . . -

LB 2D Breb- B0 HRES.1 & (o7 58 CHAOPHRPRD. 2.35 (s, 3H
; I 8

e eyeronmar: B S BT ot S Q7B 2Ly ol 813t . ok

(33§, 58-AH),37.88 (is s, 3H, NEt: MS @ned3Bsh(M* €1), 6. 38

(s, CH); M5 (nmz) 265 (M+1). n a simlar manner, by

substituting 3-benzyl oxy-1, 6-di met hyl - 4- oxo- _

EXANRLEIr 0- By 1 | G-Hdibxga1 Batimé thyRalsks-1 (4-Aeydia pyfline-2-

W th other 3- .
ME‘?P‘ME?-a&’?‘@)%c'ﬂh&)‘dﬂww%ﬂﬁﬁﬂﬂe- 2- carboxylic acid

cycl oal kyl am des, the foll ow ng conmpounds are

pr epar ed:

3- Hy dria({oH). 6erli anerdodl - (8- 1@k @; 1,10%i Wydiyobpyis) divas-2dded to a

o SN R S
?ﬁf" (@:ﬁl)@!@%?lgﬂsﬂd%@?) mz,.e?i;j rggd/d(ljr ﬁféfﬁ%pﬁ{%q nﬁ? gégéﬁnftmgen.
dine mivurenyvas hydmgenmter) at 50 psi for 4 hrs. The Pd(OH), was removed
by filtration through a layer of Celite, the Celite cake was then washed with
ethanol (3 x 10 ml). The ethanol filtrate was evaporated to give an off-white
solid (0.57 g, 77%). Further purification by recrystallization from methanol (15
ml) gave the title compound as a white solid (0.18 g). M.p. 280-285 °C (dec);
"H-NMR (CDsOD 400 MHz) § 1.30-1.43 (m, 5H, cyclohexyl-H), 1.70 (m, 1H,
cyclohexyl-H), 1.80 (m, 2H, cyclohexyl-H), 2.00 (m, 2H, cyclohexyl-H), 2.41 (s,
3H, CHjs), 3.63 (s, 3H, CHs), 3.90 (m, 1H, CH), 6.38 (s, 1H, CH); MS (m/z) 265
(M* +1).

In a similar manner, by substituting 3-benzyloxy-1,6-dimethyl-4-oxo-
1,4-dihydro-pyridine-2-carboxylic acid cyclohexylamide with other 3-
benzyloxy-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid cycloalkyl amides, the
following compounds are prepared:

3-Hydroxy-1,6-dimethyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid
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1- Cycl opr opyl - 3- hydr oxy- 6- net hyl - 4- oxo- 1, 4- di hydr o- pyr
i di ne-2-carboxylic acid nethylam de [ Apo6619] M p.

wasesaeekpoe (dec); H NVR (MeOD-OF, 400 MHz) 1. OBCT/A2@H/001986

cyclopropyl-H), 1.19 (m 2H, cyclopropyl-H), 2.54 (s,
3H, CH), 2.97 (s, , NCH), 3.46 (m , CH), 6.33 (s, ,
CH; M5 (nlz) 223 (M+ ). EXAMPLE 4: Preparation of
3- (benzyl oxy) -/ V-cycl obut yl - 6- et hyl -

QiRidPro pyla g [ARBBaYXRM de A m xture of
3-(benz§¥loxy) (ta nmet hyl - 4- oxo- 4/ [-pyran-2-carboxylic

acid (2.5 g, 9.6 mol, 1.0 equiv),

Yy ARSI TORED B, ABogHET o Hlp R, HLcfbiorpppy-+,

no.85YRE 2ppyseRtaI-H), 2. 29Nkt SHP@I—%) .85 gm 1H, CH) 363 (m 1H,
Cycl obut yI'am ne h drochl ori de . nmol |

dagHa), sef HNCH);. M& (m/z) 22341&4 r’h‘h)l .3 eqU| V) vvas

added, and the m xture was stirred overni ght at room
tenperature. The solvent was renoved under reduced

pr-€3slopeopyPs-hydrory-6anethyl-ahsx@rhuadihgdroypyritline-2-carboxylic
hexanes/ Et OAc, then Et OAc) provided the titled

&5 gnsthylamide [po6a1%60y  as a yel | ow solid. M p.
69.3-71 .0OC;, H-NWR (CDCl , 400 MHz) d 1.51-1.72 (m

4H, cycl obutyl H, 2.19-2.28 (m 2H, cyclobutyl H),

%&IYP%B -26)°CCHd}c); 4 HQ\IMRM(M&(DD d4CH}00 5[\/IHz)( 31. OZSH (m 2H,
(qyplopromqu) éniem (ZH,zt;yCéORrwpw I7I) %‘354 (CH 3HPrQJéaéea1%(s 1H,
:Or{rlggig 'ﬂé% FRNEE),; 6889 Ph! B ASCRTRPYRE (S +1).

3- (benzyl oxy) - /V— cycl opentyl - 6- net hyl - 4- oxo- 4H pyran 2

ERARBECE 4572 (B Rbatatiod ot Rimrivieyy) -STgbutyk 8 rn‘ethy|-4-

A&ko-ﬂ%ﬁb?ﬁﬁﬂ%&arb&xaﬂm&@ 1.92 (m 2H, cyclopentyl H),
2.38 (s 3H CH), 4 17-4.22 (m , CH), 5.41 (s, 2H

CH)630(S, ,738743m5HArH) 7.72:
A BRSNS R 3 on iy SN Eontic acia
dee@yhgJ6- ot 0.0 e@;udﬁ)hyctr-cantfdnglonmud’am @481y, d6.37 mmol, 1.6
equiv) in DMF (20 mL) was stirred at 50°C for 5 h. The mixture was cooled to
room temperature. Cyclobutylamine hydrochioride (1.24 g, 11.52 mmol, 1.2
equiv) and Ets3N (1.74 mL, 12.48 mmol, 1.3 equiv) was added, and the mixture
was stirred overnight at room temperature. The solvent was removed under
reduced pressure. Purification by chromatography (1 : 1 hexanes/EtOAc,
then EtOAC) provided the titled compound (2.76 g, 91.56%) as a yellow solid.
M.p. 69.3-71.0°C; 'H-NMR (CDCls 400 MHz) & 1.51-1.72 (m, 4H, cyclobutyl
H), 2.19-2.28 (m, 2H, cyclobutyl H), 2.37 (s, 3H, CH3), 4.39-4.41 (m, 1H, CH),
5.41 (s, 2H, OCH,Ph), 6.30 (s, 1H, CH), 7.39-7.49 (m, 5H, ArH), 7.86 (br, 1H,
NH), and MS (m/z) 314 (M* +1), 217, 91.

Proceeding in a similar manner, the following compound is prepared:

3-(benzyloxy)-N-cyclopentyl-6-methyl-4-oxo-4H-pyran-2-carboxamide
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To a solution of the conmpound fromexanple 4 (2.616 g
8.35 mmol, 1.0 equiv) in nethanol (10 m) was quickly

waddsi4emd hyl ami ne (2Min nmethanol, 20 m, 40 PODICA2004/001986

4.79 equiv). The sealed tube was stirred overni ght at
70-75 C. The resulting brown solution was evapor at ed

to dryness and purified by clbomat ography (Et QAc, then
1:4 MeOH Et OAc) provided the titled conpound (1.70 g
62.249% as a white solid. Mp. 221.3-222.4 C, - NI\/R
(DVMSO-d , 400 MHz) 1d165169(m 2H, cycl obutyl H),

Mfm 1108.0¢1Q8. 5H°Ctyd1i-d}lMRyl(CQC|3 240Q.- MI‘Z) (5ﬁ11‘QFH,16 (m 2H,

Belerarbl (18 étraé'*aglcg lorgiy o)) 412" I, 2m,
%Iolaénﬁﬁ?\;é %038((3 CH5)L|)417&40232 %OQHg@H) 5]E17(982H CHy),

327’§ 230, Proceedi ng
3@ (S,l’Hﬂ I(élrl) r7& k43 meSIrIoArldeb? dsnbdubi)i 1S (m/z) 328(M”

o @pgﬁ 3- (benzyl oxy) - _ o
y péhtyl 1, 6-di met hyl - 4- oxo- 1, 4- di hydr opyri di ne -
- car boxam de Mp 233.6-234.4 C; HNWR (DVvsO-d , 400

2\ d 1.43-1 .52 (m 4H, cycl opent
UKAMRLE 1 opertrgbafation. T5of bs % tRenzilon)ohsHisiopHtyl-1,6-

'_tqlme?th%!o?qg o ?Wdﬁp%éﬁe(ﬁ% ca;’»gb@lg[ﬁg 4.13-4.18

730741(m 5H, ArH), 8.80-8.82 (d, J695HZ ,

Pr epar’v&i §a %\'QIO 41@,{'@ gémrfg%gg f%%r%@%ﬁe W%g g6,: 8.35 mmol,
ﬁodégﬁbwh ﬁe%ol (4|0d'n'i])/%QéJyddﬂlyneao?débarnQ@tﬁ?ﬁ\'ﬁiﬁe (2M in

A m xture of
/I‘Vethﬁ@bb 120 wl, -48- el y 4 GRyequig- dhewsealdd mbexwad sdrred rougrnight

a5 800488 BROBEE R el fBa e siRE it 5 dpgss and

gidrizieal bymoma}ogvapthr BtOgd, UREer1 EOM@s)H/EEoHc)atprbomm the
temperature for he cat al ltered

RSk mBaNTd &1 ZR0. 0 2k S EOVIRS SEUGobHB 221 P22 4aC: TH-

DB (st ot A S Heeth e ] 28 LGBt R 1 'R .05 (m,
22_1-7 c‘E)t{LﬂﬁQ-)) 2Ht4\|m1( @NSQ-IdCycIé@LQyH\H)Z)Z 8 lsﬁﬁ-llcm) 3.42 (s,
(3H, QRS VS B985 o i "o 20t Bl BeroPh), 6.22 (s, 1H, CH),
7.39-7.30 (m, 5H, ArH), 9.08-9.06 (d, 1H, J=7.08 Hz, NH); MS (m/z) 327(M"*
+1), 230, 166, 91.

Proceeding in a similar manner, the following compound is prepared: 3-
(benzyloxy)-N-cyclopentyl-1,6-dimethyl-4-oxo0-1,4-dihydropyridine-2-

carboxamide

M.p. 233.6-234.4°C; 'H-NMR (DMSO-ds 400 MHz) & 1.43-1.52 (m, 4H,
cyclopentyl H), 1.54-1.60 (m, 2H, cyclopentyl H), 1.78-1.83 (m, 2H,
cyclopentyl H), 2.30 (s, 3H, CH3), 3.43 (s, 3H, NCH;3), 4.13-4.18 (m, 1H, CH),
5.04 (s, 2H, OCH,Ph), 6.22 (s, 1H, CH), 7.30-7.41 (m, 5H, ArH), 8.80-8.82 (d,
J=6.95 Hz, 1H, NH); MS (m/z) 341(M* +1), 230, 166, 91.
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cyclobutyl H), 2.20-2.26 (m 2H, cyclobutyl H, 2.29
(s, 3H, CH), 3.41 (s, 3H, NCH), 4.31-4.35 (m , CH),

w6 203/04%609, CH), 8.98 (br, , NH); M (mz) 237PCEICA2)04/001986

185, 166, 123. Proceeding in a simlar manner, the
foll owm ng conpounds are prepared:

L/ -cycl opentyl - 3- hydr oxy- 1, 626i net hyl - 4- oxo- 1, 4- di hydr
o~pyri di ne-2- carboxam de [ Apo6620] Mp. 289.3 C

EdeampLE Wﬁéﬂ‘ﬁgﬂon ¢ON- bityl-3 dro'i% 1 mdlﬂi'éthyl-4-oxo-
ycl openty 2H C opentyl H), 83

-114whymomlgln9a-ggm§amlﬂp [PQJO§§2]; 3H, CH), 3. 42
(s, 3H NCH) 4.14-4.18 (m , CH), 6.12 (s, H),
8.71-8.73 (d, J=7.05 Hz, NH); M5 (mfz) 251 (M +1),

1A6mixiure of N-¢ clobutyl -3- benzylox -1,6-dimethyl-4-oxo-1,4- d|hydropyr|d|ne
- Cycl opr opyl - 3- hydr oxy- 6- net ,e/l-4 0x0-1, 4- d|h dr

dQTC@IQOWIS@>(9|5 kB8 YEIoh B s 48% g eseagvated carbon

%LQP I opr gg‘QPW'(@%%B/ @'3‘3% opyﬁ% E§1 $f"M, at room

Qeﬁ@eﬁatﬂfb fon2.8Hh. ﬁ}@baaWBDWasH)Imré’d fFro(gh Cdlite @GHd)the filtrate
2.79

. , , .3.30 ) , 6.08 0 .. 8..54
(ists eWaPatpied loivinso30iBawhian Was s veselivet o MEOR gave the
Ff&l%@%%;s&moo(fo 57 g, 51.5% )) as a whnhe solid. M.p. 277.3°C (dec); H-NMR
3-benzyl'oxy-1-cycloprop - 0x0-1, 4-

c(DW@ajgpﬂOOd\/Ihlz)Z}daﬁasﬂ)Xw o, al:h, aty&'k»bat)d;l}skpéh%drﬂbf(m 2H,

z 6- 0XO0- n o]
ElbUBh ), 2203 TR 25 Db, A2 (6 oo B Gt 5. 3H,
I flt e
?ﬁﬁ&e%ﬁﬁg%g@gﬂi{y%p?g& a?nHr/:AedllpiZ g@nl . HH:ENH) MS (m/z)
rag7) (MA+t), 486, 16Ght23:el | ow sol uti on resul ted. The
reaction m xture was refluxed for ca. 19 h. Vol atiles
were removed in vacuo and the residue was di ssolved in

wat er EréeBedihg) itM Bh gihilar Imgnnametmumawmq x¢dhpoumds are
filtered through a pad of Celite (r). The filtrate was

mrepa@din a 3-necked RBF fitted with a nechani cal
stirrer, and cooled in an ice bath. Cone. HCl was
added until the pH was ca. 1-2, and vol um nous

" HcgolgpentbBHY dro G [B-tinietbylottbxo-Ackdinye rd-padine-2-
carboxamide [Ap06620]

M.p. 289.3°C (dec); 'H-NMR (DMSO-ds, 400 MHz) & 1.49-1.55 (m, 4H,
cyclopentyl H), 1.61-1.68 (m, 2H, cyclopentyl H), 1.83 -1.87 (m, 2H,
cyclopentyl H), 2.29 (s, 3H, CHs), 3.42 (s, 3H, NCH3), 4.14-4.18 (m, 1H, CH),
6.12 (s, 1H), 8.71-8.73 (d, J=7.05 Hz, 1H, NH); MS (m/z) 251 (M* +1), 166.

1-Cyclopropyl-3-hydroxy-6-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic
acid cyclopropylamide [Apo6618].

M.p. 241-143°C; "H-NMR (DMSO-ds, 400 MHz) & 0.53 (m, 2H, cyclopropyl-H),
0.71 (m, 2H, cyclopropyl-H), 0.94-1.00 (m, 4H, cyclopropyl-H), 2.42 (s, 3H,
CHj3), 2.79 (m, 1H, CH), 3.30 (m, 1H, CH), 6.08 (s, 1H, CH), 8.54 (br, s, 1H,
NH); MS (m/z) 249 (M* +1).
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m ) was added to the suspension. The solid was then
collected by suction filtration, thoroughly washed

woRods/oagmb one, and air-dried. The title CONPOURATAGAR004/001986

obtained as an off-white solid (71.0 g, 88%. :
139.0-139.5 C H NWR (300MHz, DVMSO-D ) d (ppm: 0.98-1
. (m 4H, 2 CGCW, [2.37 (s)2¥ 2.40 (s), rotaners, 3/2
ratio, 3H CW)], 3.30-3.50 (m , ¢c-CW, 5.00-5.05 (m
2H, CWPh) 6.20-6.25 (m , C=CW, 7.28-7.50 (m b5H,
Ph); Ms (mz): 300.2 (M+1), 256.2, 192.2, 164.4, 91.0
(100%; Anal. Calcd. for CHNO: C, 68.21 ; H 5.72;

SxRyfRt e ; BRefistanign, 90 Hinaiox (yclbptodlh G pigfiioro-14-

-dikgdio-pdridiime-2-carbpixiylio agid- car boxylic acid
thyl am de To a col d suspension (ice-salt bath,

internal tenp = -5 C) of 3-

bf?éy%%ég B)W, i 7 é%’gf _rggy H&W?éﬁxdé 45[0 yran 2-garboxylic acid

r(l'ziD)g, (D4 (Bhol(}]rS(MeﬂlI)i (@56 md\VFin a. CBnHtked GBI (noohdl biattom flask)
PR ik b s By SRR T . 172
dhe V‘Ascﬁ*eﬂvlﬁiht geﬁé\h'éé%tﬁfn resOitY ! Be réhdtRm ﬁ‘lﬁ@urte' \l\')Qs pdfluxed

t hi | ori the reaction m xture was stil
(0] penéwn Votatides were aemowad W wasue emncl/ibe. re}:me was dissolved

VB eE NP e R B kot Mhifuh et B frauoh @

?;Md“%‘f hgbpeP naheokiet@wad pldfed Thea rendbkéd RBF HtHE with a
then anal yzed by HPLC. Thus, HPLC nonitoring

mdckmneal sitpeey; 206 cooteshisuarpideobatbi Gonar HGigNaﬁaaédeBchuntll the

e s 27 B0 SO SortB3e Tl BlesTigt @58l Agelqge (200
ITmBiway, ad@éP o tl@@'sumsenéwm’fﬁhé)So@daNé(@\Tﬁér@%ﬂbctédiQW suction

rate: 1 m/mn, nonitoring wavel ength: 260 nm of
j1|1[§@ﬁ|qy|tbggpughly washed with acetone, and air-dried. The tltle compound

‘W&é 88{a‘?@é/d g H‘g:}fl“%h't%il%r&ﬁg@bd;?zé%ox f 1‘%9"@1%9%%*394-NMR

i Cc acl -cycl opro
-(GBDMI’-M XISO- D6)46 (;bﬂm)i IOOQEM r1|53I¢mle4|z’t 2 @&EH@)(YZ BZ‘ (9)C+ d 40 (s),
nmet hyl am de = 5 N-RBF fitted

vﬁotamarSné’da arﬁtI@aBHs tQ’f’$)br3 was's %@ a(ma d1 Iah @rﬂ?ld) PP (M, 2H,
écgflopm,-)&é‘@%éé st Ry, aELag) (32875097 6500 1Ph){ MBS 1@ 300.2

(M*+1), 256.2, 192.2, 164.4, 91.0 (100%); Anal. Calcd. for C47H;NO4: C,
68.21; H, 5.72; N, 4.68 %. Found: C, 67.76; H, 5.76; N, 4.61%.

EXAMPLE 8: Synthesis of 3-benzyloxy-1-cyclopropyl-6-methyl-4-oxo-1,
4-dihydro-pyridine-2-carboxylic acid methylamide

To a cold suspension (ice-salt bath, internal temp = -5 °C) of 3-
benzyloxy-1-cyclopropyl-6-methyl-oxo-1,4-dihydro-pyridine-2-carboxylic  acid
(30 g, 0.10 mol), CHxCl, (150 mL) and DMF (7.8 mL, 0.10 mol) in a 3N-RBF
(round bottom flask) fitted with a mechanical stirrer was added thionyl chloride
(9.5 mL, 0.13 mol) dropwise over a period of 5 minutes. After addition of
thionyl chloride, the reaction mixture was still a suspension. The ice-salt bath

was removed. The reaction mixture was allowed to warm up to room
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internal tenp = -10 Q. 2Mnethylamne in
tetrahydrofuran (73 nL, 0.146 nol) was added to the

woabab/ggdopit i on. The acid chlori de generated i NPETHA2004/001986

above was transferred to an addition funnel, and
slowy added to the am ne solution over a period of 30
m nutes. An exotherm c reacti28n was noticed, but the
|nternal T was kept at below -5 C. The reaction was

bﬁﬁt@:‘é Hifciots! Wee teoviel i gBEnstyed With( £2M methylamine

OH 9/1 ratio, v/v). The reaction m xture was
@olmlonela WHFh Thet essuitirad mixture avas then enalygee makiPLC. Thus,

Her Gl Bats 8ROt sph8bbdn RS e Bl aer

\Whé Regldtiont ﬁﬁbdhmﬁasoétwted)lat tébraSeMpeatlrd B3 .h d-ﬂPIﬁ(d mobile

over sodiumsulfate, filtered and concentrat ed

hege: 08381 %dr8IQn hEblaNs §0/20, cakemsosyramely @ﬂj% N%E@ﬂﬁ%o
(f@»éﬁe?(gﬁomllrﬁi\r) n)l(ér‘dg)‘?mﬁf w%(lglﬁﬂg h: 5¥b %myhTa%?aﬁze‘?ﬁyloxy-L

e slarry was stirred
Hyelopnipy@&metlw@bkect é«ﬂllmdrswldm 2-ichtbroxtylioracidves 2246 min,

Bt 16 beBrplsakd-oaor AL Shei MetroRs | 4gifudipiridine-2-
?g#%ﬂ a@fcpr?{%'t% Rl d5(4§b4 5% The material was

pur y col um rormtrography (5% MeCOH :
CH Cl Ir) anatper 132-3RET; fl-ﬂeeNI\/WIt(\CEOlnephaJmOall\/Blm)“eld wasoplaced

ichoiietiife 24P ﬁL)ga%trﬁxﬁﬁam @:%m?;(%%ﬁ o ufelsay path,

)mt@rrial‘kéﬁh °CY.- 4 flethyldhine’ i3 fettdR dﬁcb‘ﬂura‘ﬁ 3 mL 0.146
(53948 30, 25.86, 34.15, 7101 11

(1:('ch|) nas mm(thg)zcglqg@umm 2'&)9 aQ|gplwyylde]g@1@gted ln s:tu above
J#é% t?gnsf%ﬁ%d% an &g&% ﬁ& ’f\ﬁﬂ'r?&-flbgﬁd s%%gg’d&g 3 tﬁéﬂaﬁili?\e Slution

a st ar mannef
m"vepai @eriod- ¢Bed zyimKes.- An exothermlc reactlon was notlced but the

e e Bk SKH ooy wsectardobidad o min
s (TR T, 38 e v
aju,endaled with Watér (80Qq a)L)) andethe mtum—MaS$tRl@oBfmcﬁ (min. The
-prgr%nl ’fgﬁg:hf)ﬂlvsaj_ﬁ:gllag@cf ﬁf@ vsas‘é@gi% Z%%%e \7NI étmr f%rP)Wed by
washing with diluted NaOH solution (0.05 M, 3x100mL), dried over sodium
sulfate, filtered and concentrated in vacuo to afford a brown solid. The solid
was suspended in 150 mL of a mixture of ethanol and ethyl acetate (2/8 ratio,
v/v), and the slurry was stirred for 2 h. The solid was collected by suction
filtration, washed with ethyl acetate (50 mL), and was then air-dried. The title
compound was thus obtained as a light-pink, slightly brownish solid (14g,
45%). The material was further purified by column chromatrography (5%
MeOH : CH,Cl,). M.p. 132-135 °C; 'H-NMR (CDCls 400 MHz) & 1.05 (m,
4H, cyclopropyl-H), 2.38 (s, 3H, CH3), 2.70 (d, J=1.8Hz, 3H, NCHj3), 3.35 (m,
1H, CH), 5.07 (s, 2H, CH,), 6.14(s, 1H, CH), 7.15 (br, 1H), 7.35 (m, 5H, ArH);
¥C(CDCls) & 9.48, 20.30, 25.86, 34.15, 74.01, 118.16, 127.79, 128.06(2C),
128.22(2C), 137.35, 142.05, 143.98, 149.91, 162.01, 173.89; MS (m/z). 313
(M* +1).
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3- (Benzyl oxy) - 1- cycl opr opyl - 6- met hyl - 2- (nor phol i n- 4-yl
carbonyl ) pyridin-4(1H) - one: HNW (CDCl , 400 MHz) d

wO02808/089604 (br. m H), 1.09-1.13 (m H), 1.25- PBO/CAIV04/001986

2H), 2.56 (s, 3H, CH), 3.30-3.42 (m 2H), 3.45-3.69
(m 6H), 3.84- 3.90 (m , CH), 4.74-4.77 (d, J = 10.4
Hz, H), 5.54-5.56 (d, J = 1028 Hz, H), 6.80 (br.s,
NH, 7.36-7.41 (m 5H, ArH; MS (mz): 369 (M +1).

3- ( Beng Y swvnilar Arapviet, gﬁé ﬂﬂhb'vwﬁg B8inpBlnds were prepared:
X0

/- (3-met hy 4-

gésémw”z?mm-mc%awmm s yRlomureyl-Gonethy ety d
6H, 2CH 1.04-1.09

Erﬁydr‘ip%d ﬁg‘?%?rﬁf’%'ﬁicﬁzl 55-1. 60 )(m . cH, 2. g?“ (s,

3H CH), 320 3.25 (m 2H, CH) 334337(m 1H

EH)SOQ 2H, CH) 6105 H%_|730 %ﬂ

HHIMR (@ 3QD2430QMH;)509Q|-@ 6 (m, 3H), 1.13-1.23 (m ), 145154

- 1-

1ot 2P0 btk on il RS E G RE AN Bt RECRbbg 143 @

4109 d\éﬂ-)z H), B%@-s%b&mu%;&:mlsm ((stHn GHB (31135 7.31-7.37
s,

:€TTB@H§ ﬁ?%?:%](WH)BNSI&rQQWZMB%ﬁMz ): 3 67 3 69 (m

H, 3.80-3.83 (m H), 4.82-4.85 (d, J = 10.3 Hz, H),
5.37-5.40 (d, J = 10.5 Hz, H), 7.34 (br.m 5H, ArH)

B-Ber(zyloty)-1-Grdldropyl-®rmsthyl-2(mophobpyikylcarbonylpyridin-4(1H)-
L/ - hexyl - 6- met hyl - 4- oxo- 1, 4- di hydr opyri di ne- 2-
Of¥oxani de: 30 H NVR (CDG , 400 MHz) d 0.89-0.92 (t, J

thf\lﬁ/ﬁ'ggp?ﬂ% (@Zﬂmkn%%g@j-&%ﬁ.(@.nw Héh.é%ﬂl}(ﬂm(, MH), 1.25-
3136, 4;&4)( m56’.|6‘s T ©H,)3.3030-3.43(ranR2H), E45:3.69 10, (BH), 3.84-
gy s (S 4 A kol = 184 215, 884656 (0. 5 do.6 e
THREE e %W?Sﬁ?ﬁ?‘% TR TH) S T ReDune P
400 MHz) d085088 (m 1H), 106129(m 4H)

%H 7 yjlc?xyéqﬁync]éoar%wﬁ%-nf%ﬁl I@ 23 %ﬁéth%um 4- o§o5114( S
dihydropyridine-2-carboxamide

"H-NMR (CDCls, 400 MHz) & 0.86-0.88 (d, J = 6.4 Hz, 6H, 2CH3), 1.04-1.09
(m, 4H), 1.27-1.37 (m, 2H), 1.55-1.60 (m, 1H, CH), 2.37 (s, 3H, CHs), 3.20-
3.25 (m, 2H, CHy), 3.34-3.37 (m, 1H, CH), 5.09 (s, 2H, CH,), 6.10 (s, 1H),
7.30-7.38 (m, 5H, ArH), 7.23-2.28 (br.t, 1H, NH).

3-(Benzyloxy)-N-cyclohexyl-1-cyclopropyl-6-methyl-4-oxo-1,4-dihydropyridine-
2-carboxamide:

"H-NMR (CDCls, 400 MHz) & 1.15-1.30 (m, 3H), 1.31 (br.m, 1H), 1.34 (br.m,
5H), 1.66-1.70 (m, 1H), 2.78 (s, 3H, CH3), 3.30-3.34 (m, 1H), 3.42-3.51 (m,
2H), 3.67-3.69 (m, 1H), 3.80-3.83 (m, 1H), 4.82-4.85 (d, J = 10.3 Hz, 1H),
5.37-5.40 (d, J = 10.5 Hz, 1H), 7.34 (br.m, 5H, ArH), 7.86 (s, 1H).

3-(Benzyloxy)-1-cyclopropyl-N-hexyl-6-methyl-4-oxo-1,4-dihydropyridine-2-
carboxamide:
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3.48 (m 3H), 3.75-3.78 (m , CH), 4.76-4.78 (d, J =
10.6 Hz, 1H), 5.53-5.56 (d, J = 10.7 Hz, 1H), 6.68

wORo0s949609NH) , 7.30-7.43 (m 5H, ArH); M5 (m zpCT&32004M01986

+1) . 3-(Benzyl oxy) - 1-cycl opropyl -

L, L/, 6-trinmethyl-4-oxo-1, 4-di hydropyri di ne- 2-
carboxam de: H- NWVR (CDCI , 460 MHz) d 1.16-1.20 (m
2H), 1.27-1.33 (m 1 H, 1.87-1.95 (m H, 2.78 (s,

EH-NHR %CD@I;P@O@ %A_I-I)-Iﬂ% o@é 0923(t 033 (@6 r%lsrgrbr)rg) 1H) 25-1.32 (m,

EﬁHZ)B 154(B$ 4(7d(m,J4H:) ]]0643-1% (I’H) 2H7 %) 2.533(s¢ BH, M), 3.43-3.48

Az ot o3-S i g sl Bt & bty 7P 748 R, Bh, A

GniEChEH) 49 249bAt, 4Hﬂr\mrydme pvrZ)dg8e (i aanboxylic acid
met hyl ani'de Procedure : Step a. Synthesis of
1- cycl opropyl - 3- hydr oxy- 6- met hyl - 4- oxo- 1, 4-

%E%eg'#g’?%'gg&%%pgéﬁﬁ%?ﬁ%@&l&r&-R&i,ﬁem@}prﬂyérg%gg . To a

)@ertmﬁyqpyndmwmpphepyl 6- met hyl - 4- oxo 1, 4-
édrogégldlne -carboxylic acid methylam de (10.0

13 406 MidzhdReBo-048 (m, JHank ‘t 29 (2 4b1)ndl .40-1.45

3P5m2r®a“%- RGP . 1281 850, B85 5 TRk A ) 5.35-

B.48 (e 364) 33.76B78 (AR @H)[ 8.7694.783d, 3 =M M6 HAelH), 5 53-5.56
nrtrogen as was bubbled |nto the solution for ca

tind PAOE Hrodbihe?-68500sw! Ho NIg) Tl 7AR1EM, Rl ATHS WS (miz):

r@{J vessel was purged W th hydrogen tw ce. The
re vvas hydrogenated in a Parr reactor under 50
psi hydrogen pressure at RT, and the progress of the

Ao S SN o 4 R

Nidrb&@Rnidgas was bubbl ed into the solution for about 5
mn The reaction mxture was filtered over
pHeNIMR 4CBECIs; DD thdHE D év1631152(3/(ma2h|e,d1 Rirt'h33 (o, 1), 1.87-1.95

TR 3 ARG RS, F08YS! SR BB, $08 (s, 3H, CH), 3.62-3.68 (m,
1H, CH), 4.86-4.90 (d, J = 10.8 Hz, 1H), 5.33-5.38 {d, J = 10.8 Hz, 1H), 7.20-
7.33 (m, 5H, ArH), 7.77 (s, 1H, NH); MS (m/z): 327 (M" +1).

EXAMPLE 9: A. Preparation of 1-cyclopropyl-3-hydroxy-
6-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid

methylamide

Procedure |:
Step a. Synthesis of 1-cyclopropyl-3-hydroxy-6-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid methylamide.

To a suspension of 3-benzyloxy-1-cyclopropyl-6-methyl-4-oxo-1, 4-
dihydro-pyridine-2-carboxylic acid methylamide (10.0 g, 0.032 mol) in
methanol (40 mL) and water (2.6 mL) at ice-bath temperature, was added

conc. HCI (3.9 mL) dropwise. The resulting clear brown solution was stirred at
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hydr oxy- 6- et hyl - 4- oxo- 1, 4- di hydr o- pyri di ne- 2- car boxyl
ic acid nethylam de in nethanol), and the cake was

woasisadeswt h 6 nl of nmet hanol. The vol ume of t RET/CA2004/001986

filtrate was reduced to about 30 m _ under reduced
pressure. The residue was cooled in ice and sone solid
started to precipitate out. A12N NaCH sol ution (25

m ) was added until the pH was about 5, and the

rPozshM@mb@ﬁat@ﬁé faredaf grrrﬁ«bou’fenl%tmgbn Q’Qé fwés bubbled into the
tert-butyl ether (MIBE, 30 nlL) was added

e f o8 xb i vb@-c‘st(w%eweat Siesdin 2 ) wiepcddast and the

%96’031 sl el B BRG AT JSEEel 1RE e, ype was

GEnete @l HFRir (eJe(o’t‘orrmder)so b Iyd et prieesurfecdt RT, and the
reactl on nmpnitoring using Hewl ett Packard series 100

FWQ@G%MPH?@‘@M WISURRNKARANRN HIELS- O¥eradiine dthepeggtion was
% N, mn-%H CN. 0-10; 6-10; 7- 20 and 15-20,
260 and 285nm retention tine of
1 cycl@mesp%hycﬁegen was evacuated and mtrogen gas was bubbled into

di hyd i di b
S S ioRnaBr PV SETh o T2 peetiph o vets ke @veapl Gireated
chellﬂe QM@VRRIS&PWasﬁeBW\'}ﬂW@OSTNT%ItQHdarG é-’l?f@tldn 4)f 1~%clopropyl -3-

hydro- pyri di ne-2-carboxylic acid nethyla

smwhs@rwﬁﬂnefdwl -&roxgel praidydro- mmdmmafb_aammg @Cidomthyiamlde in
o) s. Wwas ith 6x fm e volume
haafd e ok s udlngd Wit 8010 bt MBlinol fhe

Td’fetl'féo filtcht&dagas Pl @sscE do b diit c30 anL furder alidaded amrdssure The
washed 2 thoroughly with 5 nmL of a 1/1 m xture

piesidiigovag dn 96¢ 1anek saree polidrRaried; foe pt‘%ﬁﬂ?}tﬁiﬂ Ruta A 2N
v .
R0 7o s B3 ) 2 9BAIBOUS o o mixure

nder “vacu gavé a
mg@tsitivredsiolrvahouhi’t(r atin. t Mathylated-bwtylgeiher JVBIBE,7800mL) was

yi el d, ste a d b)

i TR, Fsre WassBERY ol Joesbaf terapeTaRieh for 30
)mlr? ﬂ@e %@Ild Mas i‘:oﬁecft'éd l:S"'s}"suN‘!S:rl\'| fﬂtraét%nz3\7\/%e3t1=106’65‘01%1I}(I washed
(WEHIVHZITIIXDNBCMES ynLdof( 5]‘@;!)1/M'§BE (1/&93‘(@,) i4BLE, ccg@ilttqn for reaction
112, 130, 161.
Egyn:tgckyg\q H?'?? %vgle Qél}ljardlﬁlef ’? H%)ng’L?‘M 1% column
100AT04896D) 1 gradient 0.035% HCIO4/CHsCN, min-%CH3sCN: 0- 10 6-10; 7-
20 and 15-20, A at 210, 260 and 285nm; retention time of 1-cyclopropyl-3-
hydroxy-6-methyl-4-oxo-1,4-dihydro-pyridine-2-carboxylic acid methylamide is
2.099 min.

Step b. Purification of 1-cyclopropyl-3-hydroxy-6-methyl-4-oxo-1,4-
dihydro-pyridine-2-carboxylic acid methylamide.

The suspension of crude product obtained as described in Step a in a
1/1 mixture of EtOH/distilled water (14 mL total) was stirred at ice-bath
temperature for 1 h. The solid was collected by suction filtration, and washed
2x thoroughly with 5 mL of a 1/1 mixture of pre-cooled EtOH/distilled water.
The title compound, a light pinkish solid, was dried to constant weight at 40°C
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136. 3; Elenmental Analysis: Anal. Calcd. for ChH N O :
C, 59.45; H 6.35; N, 12.60 % Found: C, 59.19; H,

W6 20087049409 12. 53 % IR (KBr) cnY : 3300 (NH), 16POT/CAG&R/001986

1495 (C=0). B.

L/ - (Cycl ohexyl met hyl ) - 1- cycl opr opyl - 3- hydr oxy- 6- net hyl
-4-o0xo0-1, 4- di hydropyri di ne- 32carboxam de: o A m xture

of 3-(benzyl oxy) -

bh(i@b’%@lh’l%%ﬁﬂ@hy IDhid %’dﬂc‘? 29BYA ﬂ@gatlve silver nltrate test, and

| - 4- oxo-1, 4-di hy dro I ne-2- car boxam de (2.0 g,
zw@gmed)ﬁﬁg (Pé?/dqtalmmestep@ a43mq;§))|n ethanol (150 nl _)
was hydrogenated in a Parr apparatus at 50 psi of
hydr ogen pressure for 16h. The reaction m xture was
ﬁHLNMREgSOWﬁﬂ-Iz’J\ m@mbeéswm%a@@mmgg f, 1414, msc;Hz) 2.39 (s,
t hor oughl y washed with vaporatl on of

Bk GoHy)e R76a(d; Iridd HZ{iﬁﬂ,erﬁﬂe) SHPBB.3Th®, 4b), ccChixs.08 (s,

39’@2@0@{% %gdfggf - ea?@w’wﬁﬂ%o'ﬁﬁ’@i @@"E‘&fﬁ&@?@aﬁ g(ppm

WEL190, bbld ra 7 o2 Bhaapot bz 31 medy, 1es. scqrm@tmswﬂs (+ve
in’'vacuo and the reS|duaI sol i d was 2ag ain dissolved in

l): dBhémbl) 2281 (Moo hd 192 1RT 6462 anecu@Ql\éH@HouﬂOQﬂ@ 150.1,

Rt ramius Ay Vs Bl el BEC Bl B i 4588 5,05 N,

f1re60 i%nsomﬂ gtr,e$g)1 ®5Hg 6(®BWyHelsd 8RR F(‘KU\VRC(]@CBOO (NH),
400 MHz 0.88 (m 2H CH of c- Pr) 1.09 (m

AR70CAHE ‘@nﬂﬁr()q =C). 06- 1. 31 (m 5H), 1.65-1. 87 (m

6H) , 250(s 3H, CH), 3.33- 3.36 (m 2H, CHN), 3.51

(s, 1 H, 3.58-3.61 (m , CHof c-Pr), 6.27 (s,

;&lclH) 6. B/qqyotohexylmeuayl) NS {opropyl-B0gdiody-BHmetiyl-4Fhro-1,4-
o prepared in a simlar
rggyr %S@rg %VWJ -3- hydr oxy- 6- et hyl -

/ - (3- met hyl butyl ) - 4- oxo- 1, 4-

di hydr opyri di k- 2ogar boxani de: Yiel d: 88% H NVR (CDCl
, 400 MHz) d[|0. §5- 0489 H, 0.98-1.00 (d, J = 6.4
Hz, 6H, 2 , 2H), 1.54-1.60 (m 2H),
172177(m 2.50 (s, 3H, CH), 3.49-3.53

MH TcH
(m 2H, CH),ng‘? 3.60 (m , CH, 3.72

A  mixture of 3-(benzyloxy)-N-(cyclohexylmethyl)-1-cyclopropyl-6-
methyl-4-oxo-1,4-dihydropyridine-2-carboxamide (2.0 g, 4.8 mmol), Pd/C
(10% wet, 0.45 g) in ethanol (150 mL) was hydrogenated in a Parr apparatus
at 50 psi of hydrogen pressure for 16h. The reaction mixture was filtered over
a pad of celite and the celite was thoroughly washed with EtOH (25 mL).
Evaporation of the solvent afforded a pale pink solid. The solid was dissolved
in hot methanol, then cooled to RT as solid product precipitated out. The solid
was collected by suction filtration. The mother liquor was concentrated in
vacuo and the residual solid was again dissolved in hot methanol and cooled
to RT to precipitate out the product, which was then collected. This process
was repeated one more time. The three combined white solid fractions
weighed 0.95 g (63% yield).
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(br.s, H, 6.27 (s, H, 7.23 (br.t, , NH; M (mz):
279 (M +1). 1-Cycl opropyl -

wOLed3aM9d09 3- hydr oxy- 6- net hyl - 4- oxo- 1, 4- di hydr opgTica2008/401986

2- carboxam de: o Yield: 87% H NWR (CDCI , 400 MHz) d

0.90-0.94 (t, J = 6.8 Hz, 3H, CH), 1.27-1.47 (m

10H), 1.68-1.73 (m 2H), 2. 7(33(3 3H, CH), 3.47-3.52

(m 2H, CH), 3.85-3.88 (m , CH, 7.05 (s, , CCH),

8H3IQN@LCIDC|@ 4(Mr|Iv|Hi\y% 6.8420.88 493 2(—!\/Ic'ré§ 01’\?(,4Pr 1.03-1.09 (m, 2H,
clo - 1-cyc | - 3- hydr oxy- 6- | - 4-oxo- 1,

43ng hﬁld-iRIb))ythﬁ ﬁléﬂz(m,céH%okﬁﬁﬂd&Y (on, @H)NZ 5@\|(Sfl3é1 cCH3) 3.33-

54, ?Eﬁén?‘@f»sﬁ‘f’s@a%&%(%ﬁ‘??ﬂ%ﬁ Bl og e 1

3 3. 55-
@iaH)H)% §@(l§rt ?H&NH)"MS Hg%nftg—:a)siwwm) Qi MS (m .-
277 (M +1) 1 Cycl opropyl 3- hydr oxy-

Sir por i I R Ra T WA RRRA I S sflgrfgshion
0.98-1.10 (m 1 H), 1.1 5-1.43 (m 3H), 276(s 3H,
3. 07 . 3.70-3.76

Onchclopippyi-a-Hysinesy-Snbths M- ettty Br-bio-T 78 rts) d
ByoPyiyne2-chrpoRafigel®, 1 B9 5, 14 S s

1- Cycl opr opyl -i3- hydr oxy- 6- et hyl - 2- [ (4- met hyl pi perazin
-1-yl)carbon 6Hd| n- 4(1H)-one: 35 Yield: 96% H NWR
(CD Ob, 300 .89-1.00 (m H), 1.06-1.29 (m
3H), 1.52-L 2.56 (s, 3H, CH),

3.40-3.60 (m BH) g 3. .98 (m , CH, 6.48 (s, ,
C=CH); C NWR oD, 75 MHz) d 10.0, .0, 21.0,

Yield: 88%; "H-NMR (CDCls, 400 MHz) & 0.85-0.89 (m, 1H), 0.98-1.00 (d, J =
6.4 Hz, 6H, 2CHs), 1.15-1.19 (m, 2H), 1.54-1.60 (m, 2H), 1.72-1.77 (m, 1H,
CH), 2.50 (s, 3H, CHa), 3.49-3.53 (m, 2H, CHy), 3.57-3.60 (m, 1H, CH), 3.72
(br.s, 1H), 6.27 (s, 1H), 7.23 (br.t, 1H, NH); MS (m/z): 279 (M* +1),

1-Cyclopropyl-N-hexyl-3-hydroxy-6-methyl-4-oxo-1,4-dihydropyridine-2-

carboxamide:

Yield: 87%; "H-NMR (CDCls, 400 MHz) & 0.90-0.94 (t, J = 6.8 Hz, 3H, CHy),
1.27-1.47 (m, 10H), 1.68-1.73 (m, 2H), 2.70 (s, 3H, CHa), 3.47-3.52 (m, 2H,
CH,), 3.85-3.88 (m, 1H, CH), 7.05 (s, 1H, C=CH), 8.30 (brt, 1H, NH); MS
(m/z): 293 (M* +1).
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25.4, 26.4, 27.0, 36.5, 43.8, 49.2, 114.7, 132.9,
144.5, 152.8, 162.4, 1 70.2.

w0y cl opr opyl - 3- hydr oxy- 6- net hyl - 4- oxo- 1pdTaiAhguEdr001986

opyri di ne-2- carboxam de: o HHNWR (CDCl , 400 MHz) d
0.68-0.70 (m 2H), 0.85-0.95 (m 4H),1 .15-1.26 (m
2H), 2.70 (s, 3H, CH), 2.9134 98 (m 1 H, 3.50-3.61
(m 1H), 6.26 (s, , C=CH), 7.10 (br.s, , NH); M
(mz): 249 (M +1).

clopro | - 3- hydr oxy- 6- net hyl - fnnrpholln -yl carb
dm% L‘&@Ipprqpyl érhavdrwwmn@m -t Xosbd-dikgdrogyridine-2-
]Caqg)g?éﬁg(ml—i) 1.20-1.45 (m 3H), 2.73 (s, 3H CH

53 (m 2H), 3.62-3.86 (m 6H), 3.90-4.00 (m

H, 7.02 (s,9, C=CH; C-NWR (CD OD, 75 M#z) d 10. 3,
1 21.3, 38. M6, 48.3, 67.4, 67.7, 14.5, 137.2,
1433 1547|16 2, 163.7; M5 (mz): 279 (M +1).36
EXAMPLE 10:¢ Ernination for Apo6619 by
potentionmetric|tifyation The pKa val ues of |igands
were determn by potéentionetric titration when a
| i gand concentration greater than 1x1C2 Min water
coul d be prepared. n a typi cal experinent, the sanpl e
sol ution (2 67x10" 2 was prepared by the foI I oW ng

net hod: App6619 (&P rrgrb {%12&5 ahed into a

beislear91 /f’olh"INMB Fhe 488 dVitizow Br9%! 95Mrma&:H)(1@1 -1.38 (m,
T r 2SN

;%I')I eaé@g()o"ﬁ?ﬁ:@; ut i Lsc%tl-ﬁl%ﬁ%ggn& §‘3‘?\55a§51t|-ﬁr22r?946’§,50 (m,

al 1) BeBb-8 G40 2 ), BI926H9 trhelldplaissd ¢s).1H,. ©O0HN MS (m/z): 277

}-&@JO@N oric acid (624 m, .5 equivalent) was added to

t Ebtution to give p .88. The solution was al | owed

to equilibrate at 22 C for 60 mnutes. The sol ution

was then titrated against .000 N NaOH at 22 C to reach

pHCysloprepyl-SalaydraxaiN, Netrimnethils 4-oxote4-slihyaro pyridiae-2-

aI I gwed Id% equilibrate until a constant pH readi ng was
LRI Phe vol une of the base added and the pH

readl ng were recorded for each neasurenent. 137

nmeasur enent s wer e taken to finish the experinent.

OH

Yield: 97%; '"H-NMR (CDsOD, 300 MHz) & 0.98-1.10 (m, 1H), 1.15-1.43 (m,
3H), 2.76 (s, 3H, CHs), 3.07 (s, 3H, CHs), 3.16 (s, 3H, CHs), 3.70-3.76 (m, 1H,
CH), 7.10 (s, 1H, C=CH); *C-NMR (CDs;OD 75 MHz) § 9.5, 10.9, 21.3, 35.0,
38.1, 38.8, 114.4, 138.8, 142.9, 154.7, 162.5, 162.8; MS (m/z): 237 (M* +1).

1-Cyclopropyl-3-hydroxy-6-methyl-2-[(4-methylpiperazin-1-yl)carbonyl]pyridin-
4(1H)-one:
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The data set of pH vs. base volunme was anal yzed using
Hyper quad 2000 (Version 2.1, Peter Gans, University of

woeedan9cosE ven the nodel: L + H ? LH (pKa and RETAARDGR/001986

LH (pKa ), the pKa val ues of Apo6619 were optim zed as
= 8.6 and pKa = 2.5. EXAMPLE : pKa determ nation for
Apo06617 by spectrophotonetri 8dtitrati on The pKa val ues
of |ligands can be determ ned by spectrophotonetric
titration whe® both the conjugated acid and base
absorb in the A\M-®Hsi hle region. n a typica
experinent, |sa | e nsol uti on was prepared by the
fol |l owi ng methpd~ApPo6617 (0.792 ngy) was wei ghed into
an 80-m beak?&, fol l owed by the addition of 0.1 M
NaCl (50 m)./Xhe m xture was sonicated for 5 m nutes
to give a clear colorless solution. Nitrogen gas was
all oned to bubble through the solution. .000 N NaCH

NRlgh.oh e MR R IS, p 46 AP L B BERs3.20 (m.

Bt B20RB5UBLEh,fEH), DIEB @, BFIGH1)0B. 483 609 s B, 8.88-3.98 (m,
sol'uti on between the beq er and the flow cell. The

sldhCH), So#8t(BohHwas GHY, 1 G-8IMBJ&IDEID stoalvtita) d 10.0, 11.0, 21.0,

AR B3 8 SRRt L AR TR eR a0 2

to equilibrate until a constant pH readi ng was
reached. The EH and the UV-Vis spectrum were recorded

oA -RigelopEpyrsdmshexy-Geehrbd-oxavbh«tigrdiepyidipge-
ated species (L"), the neutral species (LH),
gc%gﬁﬁagﬂlgrgbtonat ed species (LhV) were 314 nm 281 nm
and 249 nm rpectively. n the region of pH > 6 after
each additi o @tlid there was a slight decrease in
1

t he absor ban 1 314 nmand a slight increase at 281
nmin each spegtryaY whereas in the region of pH < 5,

after each addjtpgn of acid there was a slight

decrease in t abs ance at 281 nmand a slight

increase at 249 nmih each spectrum The sol ution was
titrated until there was no obvious change in the

spectra after several subsequent additions of acid.
nebNVR (EPGI; WMt én0.68-F.70i(sh 2Hhe 08@Ora5Tem;t 4H),1.15-1.26

(m, 2H), 2.70 (s, 3H, CH3), 2.91-2.98 (m, 1H), 3.50-3.61 (m, 1H), 6.26 (s, 1H,
C=CH), 7.10 (br.s, 1H, NH); MS (m/z): 249 (M" +1).

1-Cyclopropyl-3-hydroxy-6-methyl-2-(morpholin-4-ylcarbonyl)pyridin-4(1H)-

one:
0]

OH
0]
N

A 0
"H-NMR (CD3OD. 300 MHz) § 1.00-1.10 (m, 1H), 1.20-1.45 (m, 3H), 2.73 (s,
3H, CHa), 3.45-3.53 (m, 2H), 3.62-3.86 (m, 6H), 3.90-4.00 (m, 1H), 7.02 (s,
1H, C=CH); "*C-NMR (CDs0OD, 75 MHz) § 10.3, 11.1, 21.3, 38.6, 43.6, 48.3,
67.4, 67.7, 114.5, 137.2, 143.3, 154.7, 161.2, 163.7; MS (m/z): 279 (M* +1).
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The resulting data set was then anal yzed using pHAB
(Peter Gans, University of Leeds). The pKa val ues of

wopeBAiTconer e optinm zed as = 8.6 and pKa = 2. 5PCEXARMILE01986

12: Stoichionmetry of Fe-Apo6622 conpl exes by Job's
method n a typical experinent, Fe-Ap06622 conpl ex
sol utions were prepared by m3@8 ng a stock sol ution of
Fe (atom c absorption standard, 1005 ng/m in 1 w.%

h
HEKAMP I I19N}>%u$tgﬁﬁt7ﬁ§§rﬁf&mpaesw bﬁqs&@%%ohﬁetﬁ%&itrauon

3 Min 0. 12 sanpl e solutions were
prepared. Wiile the sumof the total iron
concentration (Ctotai ) the total |igand concentration
(Cotai ) in each of the 12 sanple solutions was kept

const dntie b&aoxﬁéideéoMlgarﬁdBEV\/@é detdrhdnsd Oy p’tﬁtehftﬁne’mc titration
ligand, a (a = C ta G tai Ctotai z) for the 12

Sulen ea slkigand m@cmtr%tm fareatent thamd Txd Melpaw@&{ara@uld be
3”88?'1%’ respé’gcl%l/ee%{/)é"qj%n? r%a mg]il q{ft?&r Xﬂ? W) was

tprepazdbyrthesfatiowirig memomaﬁ\pbsﬁhg (92ienaghiars v(/élgﬂedl/hnto a 25-
) Gt B L P G G R v
%%ét@&%?"@ ‘?nl\ﬁgfetse% vély él@@Ebéfﬁ)?’%%& %Wtf?)nf Nitrshen gas was

hour s, en placed in a Vet abo
Shamai@\MedclobWtzble #hropgh ctharsolutiond 01 RN N\J-daydtog*hionc Tl (624

| fuged 400 15 .
e g s 1L PR Al RBELLER, 188 o3en wes
Vﬁllob\ﬁéﬂtcﬁétﬁhlﬁmﬁte dirrpetMorbe rhipefds. Um was recorded at

25 C for each of the solutions. A Job's

cr eat ebhevsphvtionwasoitendiireied ggairsd 1003 I\FNaoﬁ ak2&’Gutireach
3?@51 1t§mﬁ| 3 el aduillB oTHHSBDHAL *%8!?&.8 an ragggboefqu‘hbrate

cor responds to ah iron -

-dhtll & ¢drestantH eeariing Was réabhed plToe vdambtofithe &hemdided and
Proceedi ng in %@SI m | ar manner, the Job

d}]gt %HQ@aﬁngwse%ﬁcosﬁad U eagBapeasHementy eld eaneaﬁ%ments
3). EXAWMPLE 13:

ghgrm é@ltgﬁnfégglg %%ﬁ?g éterm nati on MOPS buffer (50

mVl  pHHEYe tptasdt of pl:t usiobase volunse dvass anblyzed using Hyperquad

2000 (Version 2.1, Peter Gans, University of Leeds). Given the model: L™+ H*

? LH (pKaj) and LH + H" ? LH," (pKay), the pKa values of Apo6619 were

optimized as pKa; = 8.6 and pKa, = 2.5.
EXAMPLE 11: pKa determination for Apo6617 by spectrophotometric titration

The pKa values of ligands can be determined by spectrophotometric
titration when both the conjugated acid and base absorb in the UV-Visible
region. In a typical experiment, the sample solution was prepared by the
following method: Apo6617 (0.792 mg) was weighed into an 80-ml beaker,
followed by the addition of 0.1 M NaCl (50 ml). The mixture was sonicated for
5 minutes to give a clear colorless solution. Nitrogen gas was allowed to
bubble through the solution. 1.000 N NaOH (50 ul) was added to give pH
10.9. The solution was allowed to equilibrate at 22°C for 1 hour. A sipper



aqueous phase and the organi c phase, respectively, for

di stribution coefficient determ nations. The MOPS
woubdsamoa@mnd 1- octanol were pre-saturated w th eaticAa2004/001986

ot her before use. n a typical experinment, an organic

stock sol ution of Apo6618 (1-cyclopropyl- S hydroxy-

- met hyM oxo-i ”-di hydro-pyri &7ne”-carboxylic acid

cyci opropyl am de) was prepared by wei ghing out 0.50 g

Qfysidhe WaSMEad fdrntR iréQafbnvel Wi tsantplé | ssilitie dbetween the
br| nging to volume with 1-octanol. The solution was

threakers and dea BowfcsHl. 0 m nut es so that the sanple could

di ssolye ¢ e t :
sol ut fth‘? \?ég%éealsgwlgp sﬂ%ct gggéié é&gst)‘%ﬁﬂé# h%@%lﬁlonc acid
WlAvne St 22/l réadhuibHOM. 40 AXnr6éddh additio. cﬂ acid ¢hé& NMolution
was prepared in_a 10-nL volunetric flask by

oHas Bl pHes o @ﬁélhbfﬁﬁe i P RGBT T raS 09 aias TeapRed. The pH
?Eﬁ'g};tﬁe Wévst c sa é?@qreﬁg[déginﬂ)(ré@arﬁ%m\é‘élsw&?ﬁéhtc The peak

e solu was pi pett
I vahvelérmgthé chihefdddr@tmdtdny spbaesadHi)t thennedtralliRe cias (Lehl) and

m Th t andar d I I h
(Bt plctaneier” soRes (s ) oveps: 3391 Al PRL"BhhuEnan240 nm,
nﬁ?%t[végﬁf Rl fr%dregﬁbﬁ 8@@/ Ht M Be Bf@p %aeﬁ Ridtlitforgstad ftHé)f‘éowas a

m nut e 1S spectra were recorded
tsmghtdam@asel ns(bfhejabwrbalndetaiéi‘ldfl@’arﬁﬂd awstight iphressedt 281 nm

I t t 22 C. .Th
R TR Db yMP0an 8 Eordl B! B PG R s or s
aferd as a3dlight décreab&g thd Sh&srdadics &) 28 ( Hﬁfﬂand a\éh}ght increase
Where = the nolar extinction coefficient of the

v@iv%‘ﬁ%rﬁm in Eaehxgpastia.nethe selutionewas/-tifated pagi Fhﬁﬂa gnas no
l@d@é\%}rglse Wng% o781 WFP Qev?r%f&%é@fu%ﬁh%dﬁngﬁs of acid. 116

gani c Int e Sa e Sso 1 on

tﬂneasm@nﬁm; alere takeh tbffmlsh thekexg@rimeéntn; V = the

vol ume_of MOPS buffe th | | ut
vol uneTTé resiiting s ;i?rli 1% ?@%ﬁ@zggﬁgﬁ"ﬁ DhiAR (Bﬁper Gans,

BYANEk ](ﬂ’ IA%SZ;W ﬁ{ I%s t@éoﬁmméﬁéabbt‘i’rﬂlzed as pKaqs =

const an chem cal s:
8.6 and pKa2—25

EXAMPLE 12: Stoichiometry of Fe-Apo6622 complexes by Job’s method

In a typical experiment, Fe-Apo6622 complex solutions were prepared
by mixing a stock solution of Fe** (atomic absorption standard, 1005ug/ml in 1
wt.% HCI, Aldrich) and a stock solution of Apo6622 (6.98x10° M in 0.1 M
MOPS pH 7.4). 12 sample solutions were prepared. While the sum of the total
iron concentration (Cew™") and the total ligand concentration (Ciota) in each of
the 12 sample solutions was kept constant (8.00x1 0* M), the molar fraction of
the ligand, a (a = Cotw" / (Ciotal- + Crota™"), for the 12 sample solutions were
different and were prepared as 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.75, 0.8, 0.9,
and 1.0, respectively. The total volume for each of the 12 sample solutions was
5 ml, using MOPS (0.1 M, pH 7.4) as the solvent. The pH of the 12 solutions
was adjusted by adding NaOH to pH 7.4. The sample solutions were vortexed

at room temperature for 3 hours, and then placed in a Dubnoff Metabolic
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A pH neter (Accunmet Research AR15, 13-636-AR15,
Fi sher) and a conbi nati on el ectrode (Accunet

webansdasa9 si ze d ass Conbi nati on El ectrode, 13P62@A28H/001986

Fi sher) were used for pH nmeasurenents. Before using,
the electrode was calibrated with three standard
buffer solutions (pH 4.00, pHE87.00, and pH 10. 00,
Fisher). The titrant was added manual | y by usi ng

BT IRcupRtdrest LERDaPA] D0 RPMUYveringgH! €The samy Ie solutions

spectrophotoneter (Agilent 8453) was used for UV-

alerer penttitugedagtidORentm far dPppetutesserintnengdaced ‘back in the

AEUSREY otBEC RAACUMSARNTS. B¢ TRIR RN REBTRELRR at 25°C

\for tgateof théW selutiovis.f i ¢ Products) was used for the
preparation of sanple solutions in both distribution

coef f iR eRs F%alﬁHW%k?r@aT@Iddﬂlﬂ'éﬂlﬁs?P%rPﬁ@% ﬁﬁéSQé%rmas the y-axis
%grﬂfﬁ ésDLHétk% B, “ﬁ%&fﬁﬁ&ﬂ%@@nﬁ&@ %g&)ﬁﬁd At k00 8.0.75, which
e

atomc a sorp Ion standard solution

i goriespbnd8oidi@n) irorht ligandimatid ofril 3 Ebther q:ﬂmpiexelsan‘ﬂmf dob’s plot
soluttlo 1000 rrg/gi of Al inlw. %HC); Calcium

d€8 B Fign{Yt andard sol ution ( 000 ng/ M of Ca

in 1 Vlﬁroce/%é'fﬁg)m acéiﬁ‘fﬂﬁf nfé\trﬁ@r Qhé%ﬁ s‘}SIb%ﬁF@-&%@@W and Fe-

sol ution (100 ;  Magnesi um
Apodad Qa\Nsrﬁcpneatad §'th&maie @hswmm |F¢m (21a0d (&)g/ m of M
in1lw. %HNO); Manganese atoni c absorption standard
solution (1000 mg/mM of Mhin 1 w. %HNO); Zinc

FERAMPLED 98 Disteibutionceéffickitwdtermindlfgh no/ m of Zn
in1lw. %HC). The standard Sodi um Hydr oxi de and

Hydrochl ori c40 acid solutions were purchased from VWR

Sci entMH Y Cisn, M3y, hwg%édéhfbb@%l were used as the

propanesu oni c aild) Was purc
Siqenuél phraselandBhelRatanic pmseprespbctnte&mvfos distrdlyurtinin coefficient

Cc?q@ééﬁﬂtg oﬁ%i@g@ﬁ&%@%u ?ta%d qyocign(%twe eh%trg-ns%ttura%ed with
ls4orCdipBr B@ﬁbh gsgydroxy 6- met hyl -

4- oxo0-1, 4-di ro- pyri di ne-2-carboxylic acid
ﬂBthmalcm(peEm‘@DW are ofganiastask sadutiraat Apb66181(1-cyclopropyl-

& R TR 5L 1 B BIG e S2Bbppedale  ©
ahrhepamide)t\Wes \preépired Bye diefihify ®ut .50 8agdftthe compound
nlﬁ%oala %:8 6rlrrll_g?lotlurrr{ilg’f?lcefrlasknand bringing to volume with 1-octanol. The
solution was then sonicated for 60 minutes so that the éarhple could dissolve
completely. The concentration of the stock solution was calculated as Cyy =
2.0 x 10* M. The organic standard solution of
Apo6618 with 2.0 x 10° M was prepared in a 10-mL volumetric flask by
10 times dilution of the stock solution with 1-octanol. The sample solution
was prepared in a 10-mL volumetric flask. The stock sample solution (3 ml)
was pipetted into the flask followed by the addition of MOPS buffer (3 mi).
The standard and sample solutions were then vortexed for 2 hours. After
vortexing, the solutions were transferred to test tubes and centrifuged at 4000
rpm for 15 minutes. UV-Vis spectra were recorded for the standard solution
and the organic (top) phase of the sample solution at 22°C. The distribution

coefficient, D; 4, was calculated using the following equation:
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typi cal experinment, the sanple solution was prepared
according to the follow ng nethod: Apo6619 (10.7 ng)

woasisweds@hed i nto an 80-m beaker, foll owed byPCh&A2004/001986

addition of 0.1 MNaCl (50 ml). The m xture was
sonicated for 10 mnutes to give a clear colorless
solution. Iron stock sol utiol®9(atom c absorption
standard, Aldrich, 496 m, 8.93E-06 noles) was

pi petted into the solution followed by the addition of
1.000 N NaOH (137 n‘% The nmol ar ratio between the
total irBns&ddothECloate +PodbtdVaasé Virk. 4. The

m xture was allowed to equilibrate at room tenperature
overni ght. Nitrogen was allowed to bubble through the

sol ut iwherel Q& MeLMMaxcbkMOmnamefn@annbf th@peaRewavelength
added to the solution to giv 5. The sol uti on was

{Phohabiaioadumibe dov\ls Sppoibm of iopSuaACestERET Solution
S/YStE'QB% %doif?{? BE}% Tdepﬁéléé‘tn‘\ e aéﬁvélgeﬁumFﬁgt the same

SOTUt | on vveen and the f
Sz-mgl e’ huﬂweomwmtrtatlbnamfemeagmchsmlstmmd‘dgcgd Nkl volume of

s Bt %&mﬁﬁgéa e SHBND Yorpidng VaMBR qFghe stock solution in

& glslahm@gglu%h_ll a constant pH readi ng was reached.
The pH'and the UWis spectrumwere recorded for each

nmeasur enent. For each neasurenent enough base was

B a25DelolBRUER, el ForhPoBBRR ethetiftny .

until there was no obvious increase in the spectra
after several subsequent additions of base. Altogether
64 medssiremental afdchemig@ls: to fini sh the experinent.

h
I R e SRR o0 P a <
)corhkinatibn @ldetriodéKArcumet StarjldreisiAe<Glass-€bmbinatnHelectrode,
R e
é%eéls&ge V\Pé%gcélbmte@( with: thlr@& sfardatd %Jﬁér sélﬁﬁbn’% {pH 4.00, pH

termnation of stepw se fornmation
chfids and spl-f 0. Oﬂl Fishe6l 19he yitraahway getsteshmanuatly by ¢1sing digital

t;')itpcreéctas', ?Eppendorf). An UV-visible spectrophotometer (Agilent 8453) was

used for UV-Vis absorbance measurements.

A sipper system (89068D Agilent) was used whenever pH-dependent
absorbencies were measured. A vortexer (VX-2500 Multi-tube Vortexer,
VWR Scientific Products) was used for the preparation of sample solutions in
both distribution coefficient and Job’s plot experiments.

The metal stock solutions were purchased from Aldrich: lron atomic
absorption standard solution (1000 pg/ml of Fe in 1 wt. % HCI); Aluminum
atomic absorption standard solution (1000 pg/ml of Al in 1 wt. % HCI);
Calcium atomic absorption standard solution (1000 pyg/ml of Ca in 1 wt. %
HCI); Copper atomic absorption standard solution (1000 pg/ml of Cu in 1 wit.
% HNO3); Magnesium atomic absorption standard solution (1000 pg/ml of Mg
in 1 wt. % HNO3); Manganese atomic absorption standard solution (1000
pg/ml of Mn in 1 wt. % HNO3); Zinc atomic absorption standard solution (1000
pg/ml of Zn in 1 wt. % HCI). The standard Sodium Hydroxide and Hydrochloric



10

15

20

25

30

35

Stepwi se formation constants for M-ligand system were
determ ned by potentionetric titration when netal

woaogles®s (= 0.002 M do not precipitate duri RGT/CA2004/001986

titration. n a typical experinent, the sanple solution
was prepared by the foll ow ng nethod: Apo6619 (31.91
ng) was wei ghed into a 25-n 4@eaker foll owed by the
addition of 0.1 MNaCl (18.9 nm). The mixture was

Séw ¢BlBENE WerbOplFfchE$&S floth YWR SciehSRY PFOU RIS €IMOPS (3-[N-
sol ution. Al um num stock solution (atom c_absorption

Jviarpireline]proraneaskifoniv acid) was parchaged SopbBigmavdddrich.
pi petted into the solution foll owed by the addition of
1.000 N NaCH (229 ml) to give p 8.56. The nolar ratio

®t wedmetbhaidatibal of Stepwige fomnatidrh eohigihnls f6ﬁG@6A§06@@ system
1:4. For Mnetals, a nolar ratio of 1:3 was use

NpYt sRRf&IoPhatomelris tisatios. M@@ﬁ@ﬂfﬁﬂ&ygwprwls%hmrpasw -methyl-
T 2 Cf 2
oSS AR Sl G b SieiagZ . o,

added Stepivize mtnaltlbnrcohet@tyéorplbi“m:g’éhd W&teml wereodetermmed
s all owe toewhbgate tzzcaﬁ\l our

uiRestoRastametrig; dya %’él n dpet SZi‘aﬁet & strong
vvas gﬁ]ﬁe P th%ows@%c Wukad | anQ%%e@%hé&ﬁéﬁrh &er. In a

to equilibrate until” a constant p realng
valcaleaa)Qedmem,e th@lmplef sbhiiobas@sagdepbreddacterding to the

d f h t
BRSHRE Eelod; oRBoSEER TG, e) oFBE hAIRRRY 5 Bh .00 Tl cheaker.

q%ncwvla&@y tHE SR dIRINWTED. 1A NTY ;5@ @dl).UFhe SnikbUpe il&sbnicated for
000. Gven the nodel: L + H? LH(PKa ), LH+ H? LH

Pkaninutes) tor gwamaLcI@ar )colqmleLss+salum>rL (Iron staghk selutiono(atomic

A%‘?Fé’ﬁ' i sPidaR. Q\@S'g%'léggy’gt QM%S@%%;”%dBQDgﬁPg Jnto the

*%o'futgcﬂn) fA1dwed! 9@ the 3d§itidh bor:1.000 NKNaGH g(:ﬁ ) OTDh@ rolar ratio

Cal cul’'ation of pMpMis define as--lo

]b%tweQWQthoéﬁju ifen abdnibet ﬁoebaigt\pq>66519 was 7:54. aThe gahw)re was
ﬁ%&%ﬁd&ﬁl ?{et z}toro% toe?ﬁl;ge togllte(re ngﬁ‘tg%ﬁ:‘g@%h%sogll&ed to
Vtallblﬁétmbegheleeledmlbnaﬂ ©00he Hydrochlorlc acid (3 ml) was then added
to the solution to give pH 1.5. The solution was allowed to equilibrate at 22°C
for 3 hours.

A sipper system was used for the circulation of the sample solution
between the beaker and the flow cell.

The sample solution was titrated against standard NaOH solutions at
22°C to reach pH 6.89. After each addition of base the solution was allowed
to equilibrate until a constant pH reading was reached. The pH and the UV-
Vis spectrum were recorded for each measurement. For each measurement
enough base was added so that there was a slight increase in the absorbance
of the spectrum. The solution was titrated until there was no obvious increase
in the spectra after several subsequent additions of base. Altogether 64
measurements were taken to finish the experiment.

The resulting data set was then analyzed using pHAB. Given the
model: L"+ H" 2 LH (pKay), LH + H* ? LH," (pKay), Fe*" + L' ? Fel?®" (Ky),
Fel?* + L" ? Fely" (K2), Fel," + L° ? Fels (Ka), and B3 = KiKaK3, the
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formation constants for M+ n L" ? M. ; pKa are the
equi libriumconstants for L + n H? LH). The pM can

woeosakeob at ed by using Hyss software (Hyper quadT/CA2004/001986

Stinmulation and Speci ation software: HYSS2 (c) 2000
Protonic Sofware). The data obtained fromthe above
determ nati ons for conpounds &f formula can be found
in Table 1 and 2. EXAMPLE 15: Eval uati on of conpounds

odteh@igaicRmiatioh ' ImseRs fOBHEeR o863 OEyistsinl WeREBBtiPfzed as log
Apo6619 and Apo661 in Pronmpting Uinary and Fecal 1ron

Ecreid- A )ilag e 11 861)0leg Koaded( TRdeg P38t Pose of

this study was to determ ne the effectiveness of
Apo6619 and Apo6617 in pronoting iron excretion in the

i Con obDetdrmirtitidnr oft stepdde formation\oanstams fer ARAPo6619 system
achi eved by adm nistration of iron dextran. lron

&%PPWPH@W‘SFW@'QW on dextran has previously been
d t + .
(Kot oglGPRRSE ToffIRId Ebn Rhis RA DjeniCysterpopgre determined

65D - ﬁoteBmmémc ditradibn, wleendineetak ccdreplexé99@ @LGB02Z) M) do not
aecingtes giing bRy e sl oissmenl i spMPIS gglution was
5 ted bggtﬁelfoﬁ‘&ﬁ%%aﬁl@ tHId: %1@%1@’( ofy)Blvas Meighed into a

| ood, 19 882- 890) he iron Ioadlng regi nme
uaanli beaker $ol byébala@tm @f @a- MoNaCi (t3.8avb. |'Fhe mixture

W8 ot Ageutigs Jo 188 3 ShescoqiRfices Solybl; Atuminum
hatwek delRivn! (2Rl AdrplidH StafBdr], Alénél"?tg'ﬂﬁﬁp@ 8% @(d1 07° mole)
with significant abnormalities in ani mal weig

f wed pipgitadhipto e selutian dellowsithy the y‘lddt’tlohe:rfa’t 60@ NaOH (229

200 38 BB BN, 58, ThERGBH e eRend R o Mimingm pnd the total

V\ADGGG’@:Wa‘Seﬂ 4f TF@ml\ﬁgTamle@s Rh \eslak- 8ty af ard @gas used Nitrogen
Mont r eal | Rats were iron | oaded

anas rallowyast itcbrbwbbiq rﬂa@uabxﬂwawlumm apkhe trkéael waatalkpwed to
d@@all&%\ te- 3P 2?@({)&% J\f‘@?tb: Iid) Iﬁ%o@hl@ﬁ&'éﬁ‘?d P64 L) was then
added to the solution to give pH 2.20. The solution was allowed to equilibrate
at 22°C for 1 hour.
The solution was titrated against 1.000 N NaOH at 22°C to reach pH
11.0. For each addition of base, the solution was allowed to equilibrate until a
constant pH reading was reached. The volume of the base added and the pH
reading were then recorded for each measurement. 93 measurements were
used in the experiment.
The data set of pH vs. base volume was analyzed using Hyperquad
2000. Given the model: L™+ H*? LH (pKaq), LH + H" 2 LH," (pKay), AP* +
L ? AIL* (Ky), AIL? + L~ 7 AlLy" (Kp), AlL," + L ? AllLs (Ks), and R =
KiK2Ks, the stepwise formation constants for Al-Apo6619 system were
optimized as log Ky = 12.6(2); log K, = 9.2(1); log K3 = 8.4(1); log B3 = 30.2(2).

Calculation of pM™

pM™ is defined as —log[M(H,O),]"" ‘at physiological conditions, i.e.: pH

7.4, a ligand concentration of 10 uM, and a metal concentration of 1 pM.



10

15

20

25

30

35

(iron dextran, Sigma). The total volune of iron
dextran injected was 1 nlL/kg. Followi ng an ei ght week

woeonispdyeopat s were transferred to netabolic cages/qaama/001986

rat/cage). Once the animals were in the netabolic
cages, excreta (both urine and feces) were coll ected
daily for at least 3 day pricf2to and 4 days foll ow ng
the admi nistration of each chelator. Each of the two

che alcal=te AP 661 VLN SyARee §3./And\BRa dalldd sediekded (B, are the

consecutively. Chelators were admnistered as a single

dogwation £o0s By/nag bl)n bral Miayalfe are thedudibyigngenstants
Tor £ 2T H GO AL SR Rl el S bAGHR bysl (788 SShtware

qirBpeeguathi Stimlaties ansk Bpesiatdonosufivert) HYSS2 © IEO0@ Protonic
admnistration to determne if there were any obvi ous

sPeMare). il health. Urine and feces were stored at
-20 C gt S t 2oy : j
1205 Y YR8 G, BloVd BRIk Sopouncs o

clormmateel eardbeé ifgurid inordblet|ad 2nvi ronnment (t enper at ur e:
19-25 C, relative humdity 40% 12hrs |ight/dark

cycl e) throughout the study. During the
EXAMPLE 264: EVhluktion dfadshpounad SOt8rimdlaat idifon overloaded
phases, rats were placed 1 n standard cages (2

reats/ cage), fed standard rodent chow and given regul ar

tap water ad libitum Rats were transferred to

nmet abol i ¢ cages (one rat/cage, Nal gene, Rochester NY)

AEfrectiveness | s1iots 18NshdE ABbb6 P7 M IFPOmofing agrirdy :ind Fecal Iron
before placenment of the rats Iin the netabolic cages,

rlaxeretipn én thejlren Qyvgripaded Maét (3 ppmiron, Dyets Inc.,

Bet hl ehem PA) and given MIlipore water ad |ibitum

Rats were continued on the lowiron diet for the

dur at i Dhe opuitpoee sdludlyis Jineypwapokte deterphinei thg affectileness of

R B oo Bl Mok o eSS AR AERed
THPUBL S AT ARS8 oyt . o
neyenossling wusingdiress diextsan inasapnevicushebedn Msetitpassess chelator
V&ighey fr Thibe PRBnBIGNEENES & I W& Bharmacor. 1986, 30(6), 670-3;
Bartfay et al., Cardiovasc Res. 1999, 43(4), 892-900), gerbils (Hershko et al.,
J. Lab Clin Med 2002, 139, 50-58), rats (Rakba N. Biochem Pharmacol. 1998,
55(11):1796-1806) and primates (Bergeron et. al., Blood, 1992, 79(7),1882-

1890). The iron loading regime used in this study results in a 20-fold increase

in liver iron and a 3.8-fold increase in cardiac iron levels in male rats.
Previous studies in this model have demonstrated that this model is not
associated with significant abnormalities in animal weight gain, food

consumption, clinical chemistry or hematology parameters.

Experimental Protocol:

Six male Sprague-Dawley rats (weighing between 200-250 gms) were
received from Charles River Laboratories, Montreal, Quebec, Canada. Rats
were iron loaded by administration of iron dextran intraperitoneally at a dose

of 100 mg/kg, twice weekly for a period of 4 weeks for a total of 8 injections
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brought up to the final volunme ( .4 M) with MIIlipore
water (9 m). Final pH of the solutions was adjusted

wOQoFH4%om t h di | ut ed sodi um hydr oxi de sol ut i ORCH4A2004/001986

Sol utions were protected fromlight and prepared
freshly prior to each adm nistration. lron

Determ nations : Urine and fef3s sanpl es were shi pped
to the Trace Elements Laboratory at the London Health

RS Erahe Sigha). LPRE @dtal ¢3TLATd 6F irdredeart Mject8alwad $ ml/kg.
total iron concentration. Briefly, feces sanples

v@pll@vwn@ gareighbyeeldperied watsewera ransfafyed do ggetgbolic cages (one

BYEESRLDAK I A Wetel L VS Flatatieic e S SR (63t urine
aged fH@e’ hede \Wolléctdd idbily ¢ortAiQeastd3 HaPprioFecasd ﬂ%@yseﬁbllowmg

were then diluted 1;100 with _ultrapure water

rifieradiginisdiatignzofifagh chelapti E@ﬁhs@éh%ﬂwﬂc‘bﬁlﬁt@@ﬁn@@wmg and

|
(ARGB RO, SO isttter GhARRURAD. Rhelbiofs deREaHffiicdd as o
'ﬁﬁﬁ'ﬁwosﬁo@' 050 ipaictesiikd byrartl gavane sies desenglimernf 2-4 mL/kg.

ﬁ ed sanpl es and NI ST traceabl e standards were used.
ShiA®| agimals nyess oweighedo il tde dgsingt itei eRablSn ex@shedosage

adririgtrtion, Rhifes Wife %ﬂhg%e%‘p‘éw&a@ m§k’&'%@%Jeﬁ*’?f‘> after

produced ovér a given peri nown as
acsherlatbrvmjrgimistranohaﬂo detenmiresy éff there wére any rebvaoub signs of ill

Ig?éé}* e expr . e%gﬁﬁ\ae%gé%é’éék%r (%?% ¥ S I%&%}gﬂg Oﬁgtotal iron

%tlbngests A p val ue of <0.05 vvas accepted as
SI gnl icant. Results The rats showed no obvi ous signs
of ill health follow ng adm ni stration of any of the
chel atI i3 I ani | s.continued to gain weight
e chel ators was

adm ni Rb&Y everéd housedriv BXeligiate®nand Tikpt eédrafdllede g@sRonment
of Apo06619 aq%régo%l? in pronmoting urinar

eblemperajdre: s ént selative thw@tse 4Q%1 oﬂﬁxl@as@h%’@rk cycle)
Uk OGN0 R X GhEL 5. S During the acclimatization, iron loading and

equilibration phases, rats were placed in standard cages (2 rats/cage), fed
standard rodent chow and given regular tap water ad libitum. Rats were
transferred to metabolic cages (one rat/cage, Nalgene, Rochester NY) after
iron loading and equilibration. Three days before placement of the rats in the
metabolic cages, rats were fed a low iron diet (3 ppm iron, Dyets Inc.,
Bethlehem, PA) and given Millipore water ad libitum. Rats were continued on
the low iron diet for the duration of the study. The purpose of placing animals
on a low iron diet was to reduce the background noise produced by dietary

iron in the fecal samples.

Preparation of dosing solution of chelators:

A 50 mg/ml dosing solution of the chelator of formula | (570 mg) was
first dissolved in a mixture of Millipore water (2 ml) and 6N HCI (0.4 ml) and
brought up to the final volume (11.4 ml) with Millipore water (9 ml). Final pH
of the solutions was adjusted to pH 4 with diluted sodium hydroxide solution.
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measured during the 3 days prior to Apo6619
adm ni stration was 6+1 ng/day/kg. This increased to

w@a206319a0py/ day/ kg one day after Apo6619 adm ni BCTAAR@OR/001986

(p=0.007). Excretion subsequently declined to 16+5
ng/ day/ kg the second day after Apo6619 adm nistration,
however even these levels werglstill significantly
hi gher than baseline (p=0.004). By the third day,
%blﬂlﬂbb{s'\héfé fi?féfe%ié@r’fré]ﬁdhérﬁt Hhﬂeﬁréﬁér@disﬁésm? bl%ﬁ'té each
(5+1 nyg/day/ kg). Apo6617 also resulted in increased
i administeationi. on one and two days after .adm nistration
(164+55 and 17+13 ny/ day/ kg, respectivel y). Al though
the urinary excretion produced by Apo6619 was
Yo’ DeddniMatisrgat er than that achieved with Ap06617
(Z240+131 ng/ day/ kg versus 164+55 ng/ day/ kg,
after Uriae aebd fAEsniSAMes owpre tShikp ftpert%c'erraﬁ% Elements
[ h
R StaRLY & i Eobpbhideattl SplepbEE R ihteh L onohy Ordfo, Canada

emraﬁhfalysis of tdnaIArtﬂﬁﬁénécémratlépo@]éﬂy, E@mest:mmprestwam prepared
purposes, deferiprone was al so studled t a do

f X
13 BRI WElRS, NADHNG faSove. HoRRAng@Nd: siibseguenty Sigeze drying.
Sfihe Yank Oﬁl%é v@é}‘eﬁﬂ"fen-rﬁ'gxé%ﬁséﬂd H€¢ ?éé@{té(tl\}er ngt i gig_sl_tasl%an and

nmeasure day hese we e I NCr ease

ndigeatetkwitio beilidg yHNOs endddf@xr |F@cea<samp1$mwsm #herodiluted 1:100

=0. 06 t dtob th
GBI hednitetetBl frign tS FHRNBE sty Boob deaettngt Geth Jidd 1cP-
Aw@mﬁmgan FEl@méht ng reRl sdnhles were igedted itk @390 HNO; and
Tabl e 3. Both the baseline values as well as the

p@iuted Hi1 atmuorutﬂ duostngven dee ICBIVISs e Apprarsiate walipratioencurves

g BPn. 3plkaR. AR L EIST  bpdHble, Bendid yere used

admpisiying ahsvecaskedlohethial quantification eingerwere 5flin. Since the
mmol es/ kg, but this reached statistical significance

oteitg! @Woyﬂb OhMEEE1aNY fReRS pm%@sﬂgoveflwwﬁrm@ﬂod of time was
@% ; wdl-9s ‘Wél Fet%?arﬁ)gitérgg%\fe‘fgﬂﬁgﬂ% ftde AP feces are

g versus base r evi ous
séxshessed bbmgidaya’kgmﬁﬂatiéﬁi:al comparisons within and between groups

was made using unpaired t-tests. A p value of <0.05 was accepted as

significant.

Results
The rats showed no obvious signs of ill health following administration
of any of the chelators. All animals continued to gain weight normally after

each of the chelators was administered.
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deferiprone admnistered to six rats at a dose of 450
mol es/ kg resulted in fecal iron excretion val ues of

wa@abe08/0496069 ng/ day/ kg three days after chel at OPCT/CA2004/001986

adm ni stration. Second Rat Study at mol es/kqg: A
second study was conducted to confirmthe efficacy
results of Apo6619 and Apo66U5 observed in the above
study and to further characterize the efficacy of

t!yg@!w@ﬁms at doses |ower than 450 mmmol /kg. The

study was conducted in two separate groups of iron

over | cHuz éffeativeneshofmypdfifil Soand Mﬁgo&lnd@r@m@,ng urinary iron
preparation of dosi.ng-sol utiy nd > nt_ of .
SRR i révled rERfR o o dr  p3SBRE Wlkent ipatption. as
'rﬂeé&ﬁe@b%ﬁn%ﬂﬁy 3 Hysf prist 18" Appeeior a@mir(igtﬁ@ﬂonﬂgv@s 61

treated with 06619 consecutively at doses of 28,
aglddpRgmmol es/ kg. Sim larly, the second group of rats
(al so n=6) was treated with Apo6617 at thes

t hr ee Hygedncraasemier y240+tHe WVER¥KB 0P Sat rga; gg§Wov@ﬁp°661 9
Tty R BB i oo

itheNssocHE dagnafér NPE66DO adrintstidtiond deevdvepod@hOthes? levels
at baseline to 335 76 1-

d - ,  p=0. :
ARBeaT Siamicai higheineRbRssTng 6r=0B04). Ry tha diicd day, urinary

6 R=Q. r e s
OREP BB R e 5 AASERE IB DR HEONS - hitbon7 ai
aebuked Yin Ghciy2e68 litbrarstcAtionbdre sl s efayedatiér A8finistration
mol es/ kg, in this study it was clear that Apo6619 was

8 p4-88 rarst 11 V13 wardayb aespegiveo4lthauamthe ddarry excretion

RYBRLEE vy Phodag RS, Sra@id®; gl dhdpofiRRpichiaéd with
AROSEESr W08 REMdagiKgY ekdian 5861 igriby/kd,) ondt dag after

nmol es/ kg, only Apo66 roduced an increase in iron

eshalator adnfipistratian). #ye wiffergsee idick notpokieye statisdical significance
G s hAEpEEE 05 8 BHCERYR Y Tler) Screton it
| RSO EFERthayAPSEERILO at 450 mmol es/ kg (p=0. 03)

For comparative purposes, deferiprone was also studied at a dose of
450 umoles/kg in the above model but in a different set of rats (n=6). The
baseline urinary iron levels measured 943 pg/day/kg. These were increased
to 80+ 32 pg/day/kg one day after deferiprone administration (p=0.06) and

levels returned to baseline by the second day.

Fecal Excretion:

The effectiveness of Apo6619 and Apo6617 in promoting fecal iron
excretion is presented in Table 3. Both the baseline values as well as the
post-chelator induced values represent the sum of iron excreted in the three
days prior to and following chelator administration, respectively. Both
Apo6619 and Apo6617 increased fecal iron excretion at 450 pmoles/kg, but
this reached statistical significance only in the Apo6617 group (Apo6619:
4154 + 1245 pgl/day/kg, p=0.08 versus baseline; Apo6617 4411 * 790

ug/day/kg versus baseline, p=0.008). In a previous study in the same model,



and there was a trend towards i ncreased excretion with
Apo6617 as well (p=0.08). No significant increases in

wobeawslo4gogr et i on were detectable with either cherata004/001986

10

15

20

25

30

35

at doses | ower than 450 mmol es/ kg. 47 Col | ectively,

bot h studi es show that Apo6619 and Apo6617 result in

i ncreased urinary and fecal irdfn excretion. This

excretion is superior to that observed in historical
Stdeferasronb taureipiterder /1 8ixi l%té € 25868 HPAUB0 \MIBIdsPkg resulted in
Apo6619 produces significantly greater uri nary Iron -
eXecatiiamexsretiomyaiuss ofo2 Kpb 66168 nghdagkgdibses daydafter chelator
super.i .OE % of Apo6619 over Apo6617 in producing

'ﬁ@jﬂ%’ @UPBcal iron excretion was not evident from

these studies. n large part, this is due to both the

hi gh, and hi ghly variabl e "background" |evels of iron

| iIBadoadffeateStudy .ot 118amadésikal to noi se ratio) neking

chel at or i nduced LElncreases in . iron excretion difficult

Lo det dbtSeoRRE\BIUEYI BaSACOPHUHER a0 GRIEIM HBEAGTISEEY) results of
C A 9 0, ffer p

dpgdsol Vi nga(HSl 8%%0%?1720 %djcg‘rpk}gﬁg%b%? %%Lﬁﬂl Phd to further
s citaramtetize dhat efflcacrdeeﬁ cblmseed;cmncemdandt d:ldsesl tmgvetrhﬁwan 450

Z%ﬁ@'ﬂ{%ﬁ '['Iﬁ%ggﬂyb\gﬁgpg%%tfgéﬂr? %\Qgﬁ,ﬁ;iapa%ﬁgrou SO lron overloaded
heLR! OGRRERIEIGA 6 UFdh W@érlc%dlﬁ? ?Irégr%\rraﬁﬂrﬂ%? sy, 508fbns and

tenperature to give a clear so yrousferrlc
classessiveiDoRaflizacy ih thesemats)wamsinzili éal that desatilbed in the above
paortions over 5 min. at roomtenperature to give a

z?itlﬂ(d ¥ed solution. The flask was then sealed with a

sept UMTGRPiREGrodp of @8tsAnh=69 WBre areRERWMHHEADPEB6 1 cBnsecutively
Acetonitrile (30 mM) was added and the sol vent was

e siosgscaf 2hde13 meduded ppralesig e Sinilaglyy éhe S@pgnd gioup of rats
ljd ' | di chl
58010 78 ol T A AR 5 R sy

Thﬁ thé Eterdliopddsta washoWINETAIsE 4. Siflal to 8/ pRVidUs study, both
fl ash chromat ography using elution gradient

(eﬁp,qﬂﬁd Poid AdedPiétaderethirtingreasgdn siringgy iron esretion at the

. .%H(ﬂé@%éfg‘gg%(ﬁ%'OFﬁﬁgoﬂ@%mﬁiaggﬁ% 08935096 1-day post-

a%}i brpi=ensd 1; (K566, 7: 64 H ) ét%s%‘hhért@d1 & +R§0f10€iay post-

. The insoluble particul ate was ltered and
|Anqb‘@t1§! p=0.0003). In contrast to the prewous study where no significant

difference between the urinary efficacy of Apo6619 and Apo6617 was
observed at 450 pmoles/kg, in this study it was clear that Apo6619 was more
effective than Apo6617 (p=0.004) at this dose. Similarly, at 113 ymol/kg (25
mg/kg), both Apo6619 and Apo6617 increased urinary excretion (p<0.005),
but Apo6619 was more effective than Apo6617 (p=0.01). At 28 pmoles/kg,
only Apo6617 produced an increase in iron excretion (p=0.01) above
baseline. However, the magnitude of the increased excretion was small for
both Apo6619 and Apo6617.

Fecal excretion was increased by Apo6619 at 450 pmoles/kg (p=0.03)
and there was a trend towards increased excretion with Apo6617 as well
(p=0.08). No significant increases in fecal excretion were detectable with

either chelator at doses lower than 450 umoles/kg.
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evaporate under reduce pressure to give the product
(800.5 ng). M5 (mMz): 742.6 (M + Na), 720.4 (M +1),

wW63d05@19499. 0, 469. 6, 360.4, 334.3 A saturated BOTMAR2G3/001986

of the Fe(Apo6617) 3 was prepared by dissolving 0.2 g
of the nmaterial in dichloronmethane. The insol uble
particulate was filtered. 0.34% of ethyl acetate was
added to 1 ml of the saturated di chl oromet hane

sol uti gpllédtively i dth Sthgie¥i sSHow\asatCAPOEEH RtantOARbH6617 result in
tenperature. 48 The dark brown crystals were renoved

fincregsgsk winaryranshiecab iren raxgeatiosn. Thiseexralion i superior to that

singl ryVSt. I in. Fj e T .
cPORSef g Atoriel SFIIOE i, SRRMRrd o Horssle iBael.  while
PAnp966 B9 ippotd WesFsigifioftthSgreaierafirairy foA48&ratior?8s @ompared to
mmlg%ﬂvvas wei ghed out into a 1Q0-m_ 1- neck round .
bdPeded 7 | akhighyudesrsy he uRerabiyef cAppPP19apver Apo6617 in
| : | .
TISRERERR o Sl pn PPN AeRSKfieRs o fpoe studes.
(B Bidge ndarbhfthis 300U ts dioth itteen high). ahdrhiighdy vatiableotibackground”

f@&gfsrl_% #r:r@% &O%Yfgggs_ i{aef\? owg_rs?gr%] . K Fgglgagrgtlbg?raﬂlggg chelator
gié‘ngubéél hedfedln iFGPbxdrdhién diffdINoaRded@t er (4 ) was

ed Into the test tube. The m xture was vortexed to
give a clear yellow solution. The FeCl sol ution was

TPAIELE £ ¥hERarRoR S0 FETARBPTONERE s days

Solid was forned at this tine. The solid was coll ected

by suction filtration. The solid was transferred back _

to t heArRIlRa7 sathanate byEer was piepayedduedisse!viagd-§4giof sodium.
of: .dal oni.ze t a h ] e
CHEB R o 08 O G K B ding e
ssolution td i30milat Ape66 Thel .828d, di.8Rasnmabl) wiis eddéd tgithe carbonate

b e 5o oo Sk b oSS AL et oo
LErpaBlyDE o728 SesroRIR BnBAaeline lorde 026175, 1.4
Detreolirivest addedin gnall perligns8e/ed Ssiygt. evhroomMetmpearaluse &o give a
I gg'tkr Percriesnglation. The flask was then sealed with a septum cap and stirred at
room temperature for 42 h. Acetonitrile (30 ml) was added and the solvent
was evaporated under reduced pressure to give a dry red mass. The solid
was dissolved in dichloromethane (90 ml), dried over anhydrous Na,SOg,
filtered and concentrated. The crude product was subjected to purification by
flash chromatography using elution gradient (dichloromethane/methanol
mixture: 95/5, 90/10, 85/15 and 80/20). A red solid (900mg) was obtained.
The solid was mixed with the mixture of ethyl acetate/methanol (90/10, 60 ml)
and stirred at RT for 1 h. The insoluble particulate was filtered and the filtrate
evaporate under reduce pressure to give the product (800.5 mg). MS (m/z):
742.6 (M*+ Na), 720.4 (M*+1), 634.6, 499.0,469.6, 360.4, 334.3
A saturated solution of the Fe(Apo6617); was prepared by dissolving
0.2 gm of the material in dichloromethane. The insoluble particulate was
filtered. 0.3 ml of ethyl acetate was added to 1 ml of the saturated

dichloromethane solution in a vial. The vial was capped at room temperature.
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Potassium ferricyanide (111) was purchased from
Al drich. Deferoxam ne nesylate (DFO was purchased

wonwmEHa@oa. | ron atom c absorption standard setumiiAam4/001986

(contains 1005 ng/nL of Fe in 1 w. % HCl) was
purchased from Al drich. El ectrochem cal neasurenents
were perfornmed with a cyclic 4®bltametric anal yzer
(BAS, CV-50W Potentiostat). Software BAS CV-50W

iHeSHAMK Browh ®§Stals @ére Téolad lf@%rp@taﬂb@@phgwemn@tion. The

used for determ ni nq redox potentials he iron
Goflipnensien smglagorsta stiaicatieds shewnrip drigyreA6, The crystallographic

-2052) . pl. at iliary el ectrode (BAS, MM 1032
3%558‘? g@%ﬁé@&'ﬁ@%ﬁél ng el ectrode (BAS, M--2012). ?A
p meter (Accunet Research ARl , 13-636- ARl , Fisher

Scientific) and pH el ectrode (AccupHast comnbi nati on
&3 - detepgrrtiom of les(@\re6819ki sher Scientific) were used

for pH adjustnent of the sanple solutions. B
Preparation of sanple solutions 2.0 mM sol uti on of
Fe( DFQ\po66 1R 14.M488Q, 208 mnle )l ddislwgighfedDebieintox il 68-ml 1-

Tk Bunsobator asieddiePed 104 radedid Sihg, Debnized water
CtBESﬁ’ill Vi 'éHo%PPH)t % @ws@én&oﬂ %Nﬂ@' mb@ui@ Wﬁs%dded NaOH

cl ear CO or ess SO uti on o the solution was added
afolytion §3.886ambof BAV0s b selbiden,(2&At mmenebmqmﬂwmp@fature to

ik o rih s AT P LD e, o0

REdiE) WasSeéighe® bubastoVR BOE thst QuiBaSDERNEIPWete? (4 ml) was
m Xi n? The solution was transferred to a 200-nL

intehibeplasbiiubeeTBo IMIWA Was wqﬁ@afeadﬁ%gweoe tGlear yellow

y n d td.0 di
hy g%g(r?di’hg ﬁgége lel‘ﬁlb\a/ag%t% hgﬁgé:&ovﬂgr e VVI t pé:lﬂgp ???n solution
adhdptnh& Stheautriixtorevags| stirtedsati raoinm geraperatinghior 6TdeeyspiBolid was

08 S s e b el s ws
7’\?%1#5%%%& fo Jche rogﬁd b%tt%n’i‘“ﬂa%R:ogg'Gl‘lPﬂ‘ d\x; é;&#&i@@ﬁ@i% ml of
aﬂmonaedlwataewgbeaﬂm Thatmlx’axre@va&stlrred for a few hours. The solid
was then collected by suction filtration. The solid was air dried to give 3.1 g
(yield = 66%). MS: 720.6 (M+1). Single crystals of Fe(Apo6619); were grown
from diffusion of toluene into wet DMF. The X-ray crystal structure of

Fe(Apo6619); is shown in Fig. 8.
EXAMPLE 17 Determination of E;j; of Fe-Ap06619 system

A. Materials & Instruments

Potassium ferricyanide (lll) was purchased from Aldrich. Deferoxamine
mesylate (DFO) was purchased from Sigma. Iron atomic absorption standard
solution (contains 1005 pg/mL of Fe in 1 wt. % HCI) was purchased from
Aldrich. Electrochemical measurements were performed with a cyclic
voltammetric analyzer (BAS, CV-50W Potentiostat). Software BAS CV-50W
Version 2.31 was used. The following electrodes were used for determining

redox potentials of the iron complexes: Ag/AgCI reference electrode (BAS,
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volunetric flask. The solid was dissolved in about nL
of 0.1 MNaCl to give a clear colorless solution. To

wohaosgaddod i on was added 5557 nml of the standar 8CT/aR004/001986

solution (contains 1005 nmg/nmL of Fe in 1 w. % HCl).
0.1 M NaCl was then added to diluted the total volune
to 50 mM. The resulting sol ut4®n was vortexed to
ensure conplete m xing. The solution was transferred

tMF@D@% Blatimk %ruxmﬁhﬁ el?a‘dtl@ﬁet (BAS OMV-i10B2Yeend @ms carbon

adj ust to about 7. addi ng standard sol utions

sWdrkumg I@}@tmdajéBA%MlﬁaQRg} AvcH traeter dogeuragt ﬁetsaarch AR15,

PR B SR W R B S T e A YR hoination

f Slebovleg18-530-26,. Fidher Saieatific)t wdre1osed forapi adjustment of the
bet ween50 irot ta and Apo6619 tai is 1 : 3.15. n a

ssamplersolefienRs, a solution of 2.0 M of Fe(deferiprone)
in 0.1 M NaCl (pH 7.4) was prepared. C. Determ nation
of redox potentials of iron conplexes Al potentials

i B. Pi'aoetratiénafeampieegblu’emms t he Ag/ AgCl reference

el ectr The r ntjals 0,mM of K Fe
8Oy fPlGeaoL; FaBkol i d MVECERRCT ARG e the S

begg Wnﬂnﬁgoiobe Eaﬂ’ﬁﬂé‘ Qﬁe\! (b@rity&E 95, t\hﬁs %b@@@”tely weighed
functioning o e cyc c voltanne ter. The redox peak
potieintd al ‘EO(mezvcﬂummtrM)ﬂaﬁk diie elid wa$1 dissapyedxpabaut g8 mL of

e M forelfe 2 pbar Sicrlebssdiffori TARRE il W< added

We1 € 1auhoest metstlarﬁfe@@imhcyoutﬁ)rmc@ntms mem@pg/rﬁl\_/ow@nﬁ 1 wt. %
and the solution was under ar i ng nmeasur enent

THE 1 Ehss woldiosowagotilted V‘é’!hegﬂr Méla@stOp%\eu %%dﬂlomark in the
00l T 56l TR VA, 802, compee
\gﬁgxuég?mgﬁgj)‘ubnrwakletrm;elgt@rte afZO{b(rﬂllFPEaer('I[he) pH of the
\é%@'ﬂﬂﬁﬂo\dﬁﬁn@eﬁf aﬁw&% %)ibougwiﬂ EX&%‘Y R gitpRdard ggluions of
E&&y;n 'p g%Dng) b%)akgﬁ(\)v‘és )then{éévere@e\fvfﬁﬁ';@ér‘éﬂl?ﬂl and the

and he reduction peak potenti al
) solukien (wasdblfh simrlm@akermngl'ﬁn'fhelpl't of the sohdioabyas adjpisted to 7.40

(e, 5 GPTiwie: St oo B i @tetec Bter B EREM, dfinpm and

cpreyl . atied ap0fE + E) / 2 is reported

2.0 mM solution of Fe(Apo6619)3in 0.1 M NaCl (pH 7.4)

70.0 mg of Apo6619 was accurately weighed out into a 50-mL
volumetric flask. The solid was dissolved in about 15 mL of 0.1 M NaCl to give
a clear colorless solution. To the solution was added 5557 pL of the standard
iron solution (contains 1005 pg/mL of Fe in 1 wt. % HCI). 0.1 M NaCl was then
added to diluted the total volume to 50 ml. The resulting solution was vortexed
to ensure complete mixing. The solution was transferred to an 80-mL beaker.
The pH of the solution was then adjusted to about 7.1 by adding standard
solutions of sodium hydroxide. The beaker was then covered with parafilm
and the solution was left stirring overnight. The pH of the solution was
adjusted to 7.40 in the following test day. The calculated molar ratio between
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in the table within Fig. 9. The redox potential s of
2.0 MM of KFe(CN) in .0 Mpotassiumnitrate were

worasimemo at t he begi nning of each wor ki ng dayPCD/CA2004/001986

verify the proper functioning of the cyclic
voltameter. n a typical neasurenent, the E, E, DE
and Ey values of K Fe(CN) det®&@mned in this |ab using
gl assy carbon working el ectrode are 197 nV, 282 nV, 85

MYondhandWpdB619. 85 R€ati ¥85YIn ARemia mMaRnéF, @solution of 2.0 mM
Bi oanal ytical Systens Inc. (BAS) using platinum

wof Re(dgferiprone pde Ok & NHaCl (i 730evaapreparedy, and 272
nV, respectively. Froma theoretical perspective, DE
shoul d be about 60 nV for a single electron transfer

PCODRISrminaGore¥PRIdoXEsHtahtialglofl Ben @omploxes dered in
good agreenent with those from BAS. 51 Unlike K Fe%CN)
gﬂ | reference

the reBlixppiesfalst idhef taxs (aeopivare versys theyig/Ag

F 1 i tdav 3 f :
CERENESL e BaB TSN o 78 U K ER)F i1 potassum
r attratsl weerel mezisuyedifdt ehe deegifinihgpofl eati ivgorkingt Hay to verify the
gl assy _.car,bon wor ki ectrode on Iurricpa after ea

Semer-fﬂl@ct@@%pﬁ&engyc?ilp @metpé.( 1§ re Oxneeak poten%igls of 2.0
Fﬁ{m\%@ﬁ , 8 . i

t can beil(?eseﬁF ?ﬁloéaﬁ@pge%%g %epg)n ﬂﬁ’]g{‘g{t‘/ }]sérlﬁe;?ﬁ@g[ ¥R(¥1);, and
vBe(Anotdi%ns wereFdeF@ined-ehe )sampladsdhetiokso 66 1on aomplexes
" er Bhided R i For B ARy RE befiie Gy SRnEe, and Ble ltton was
V Qhé &naR@hedGirRy @%P@en@?ﬂ'hé?glas%rﬁ@ﬁ ArRRBYDlectrode was

represent a reversi e Si ngI e electron transfer

pplgk'tsé@si ealuning aftarsash: sqas The)scapdate yised wage3QO //sec for
BolBsim BEED R0 BN DL UaB Jr2 s Y soluions o

CrO@op  Batopmyant o TelAsono g, Soo  Sosony (e cve

S REM P s UpboROpIckes AR (! anRees(Gis: b} Fe(DFO)

oD ep ey Grreficiesand 3 FRPYRBIoNy e Fefuction peak

i potemtiati (Eg®Y), the oxidation qpeakopotemdial KE&H) itbe . abGolutefdifference

St()ja’lc\/\lleeinn Etphe@ aargé Il:l\,fd‘ I(AEp), and redox potential (E4) of the four iron
complexes measured. Ey; value is calculated as (E," + E,°) / 2 is reported
in the table within Fig. 9.

The redox potentials of 2.0 mM of KzFe(CN)s in 1.0 M potassium nitrate
were measured at the beginning of each working day to verify the proper
functioning of the cyclic voltammeter. In a typical measurement, the Ep’ed,
E,”, AE,, and Eq values of KsFe(CN)s determined in this lab using glassy
carbon working electrode are 197 mV, 282 mV, 85 mV, and 240 mV,
respectively. The values from Bioanalytical Systems Inc. (BAS) using platinum
working electrode are 237 mV, 306 mV, 69 mV, and 272 mV, respectively.
From a theoretical perspective, AE, should be about 60 mV for a single
electron transfer process. The experimental values are considered in good

agreement with those from BAS.
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understand that the invention may be nodified in

various ways w thout departing fromthe spirit or

W claimall suchPCT/CA2004/001986
nodi fications. The el ectrochem cal properties of
iron(ll1l)L conplexes at pH 7.4 are |isted bel ow

SystemEp (nmV) Ep (mV) DE (nMB1E /2 (mV) K Fe(CN) 197
282 85 240 Fe(DFO -754 -642 112 -698 Fe(deferiprone)

-887 - ﬁm(el%Fe?@N)é:eﬂ@Q@@é)?)me§ﬁ|63668 I8§(DF®15?e(L1)3, and

Table : Chem cal Properties of conpounds of fornula

Sre(iqo6d 9o app Lardremely . sensitive L@gth|§|:§ta@w of working electrode
plfTase T PP i SBtiefs W RedfdddBRls bl Gitey Grepyl golishing of
2t®ue9glas%cé’rb6n \@ikmgo@@&t?o@e BA %I@nﬁlaS’éfteﬁ' h&canll X
06618 0. 331 6 33.6 20.5 1.

The AE, values of Fe(DFO) Fe(L1)s, and Fe(Apo6619)3 are 112 mV,
107 mV, and 85 mV, respectively. It can be seen clearly (Figure 9) that the
cyclic voltammograms of Fe(DFO), Fe(L1)s, and Fe(Apo6619); are basically
reversible. Based on these two observations, it is reasonable to assume that
the cyclic voltammograms of Fe(DFO), Fe(L1)s, and Fe(Apo6619)s represent
a reversible single electron transfer process for each complex: Fe(lll)L, ..
Fe(IDL,. The Eq2 value of Fe(DFO) determined in this lab is —698 mV versus
the Ag/AgCl reference electrode, which is in excellent agreement to literature
value (-688 mV) (A. L. Crumbliss et al, Inorganic Chemistry, 2003, 42, 42-
50)The Eqz value of Fe(Apo6619); is —691 mV, which is similar to that of
Fe(DFO).

The above examples are provided by way of illustration only and are in
no way intended to limit the scope of the invention. One of skill in the art will
understand that the invention may be modified in various ways without
departing from the spirit or principle of the invention. We claim all such

modifications. ‘

The electrochemical properties of iron(llf)L, complexes at pH 7.4 are

listed below:

System E,(mV) | E.*(mV) |[AE,(mV) | Eqz(mV)
KsFe(CN)e 197 282 85 240
Fe(DFO) 754 642 112 -698
Fe(deferiprone); | -887 -780 107 -834
Fe(Apo6619); |-733 -648 85 -691




1- 2.5 A HApo6619 0.109 8.6 33.4 20.7 1.11 2.7,
Apo06620 0.78 8.7 33.8 20.3 1.46 JI JI CH 2.5, U
wopeBaddso2. 2 8.7 34.3 20.9 1.65 O 2.8, Apo6622POTEAZ004/001986

8.6 33.9 20.8 1.2853 Table 2: Metal ion binding
selectivity of Apo6619 = 2.5, pKa = 8.6) log scale
Fe(l11l) AL(CLIT) Cu(ll) zZn(ll) 8h(ll) M(Il) Ca(ll)
12.5 9.3 8.96.35.14.13K11.6 9.57.75.84.3 3.2
2 Thble 9: Eh8niical Pro%erties & compolds ot fornfla4. 7-3 5.1 b
33.6 27 - - - 513910646.06060
Tabl e 3: Effectlveness of Ap06619 and App66 7
ctsltwwréta Lbd% ﬂdu#m of—450 e H—Promptiheg
Fecal Tron [Excretion|ifi't he “pkéb 3r§%ai’ded %ﬁ g?gﬁ
n=6). Val Ues are expressed as ng/day/kg. Hecal software
gxcretion values three days after pytative [chel at or| ca. Human
adm ni stratfion are gjiven. Values are expressed as nhejapnm
1SD. Test Article Fecal excretion (ng/daykg) Basel i|rBfective
3057 184 Permeablhgy
o [em/s x 107"
P T 2.7,
oo | CP502 0.04 8.5 33.6 20.9 0.81
L
ne” 2.4,
7 | Apo6617 | 0.099 |85 33.6 20.8 1.11
L
Hio i 2.5,
V| Apo6618 | 0.331 |86 336 [205 1.49
e | . I 2.5,
A ™Ser, | Ap0B619 | 0.109 8.6 33.4 20.7 1.11
] , OHD
e T 2.7,
T |Apoee20 (078 |87  |338 [203  |1.46
l I OHO
" EH, A 25’
\O Apo06621 2.2 8.7 34.3 20.9 1.65
L.
He r|¢ 28,
O | ApoB622 | 0.357 | 8.6 339 |208 1.28




woRosamysoand Fecal
Over | oaded Rats (n=6/group).

Ap06619 4154 + 1245 Apo6617 441 + 79054 Tabl e 4:

Ef fecti veness of Apo6619 and Apo6617 in Pronoting

ng/ day/ kg. Fecal

excretion values 3 days after
chel ator adninistration are gi%%en and conpared to the
basel i ne val ues determ ned 3 days prior to chel ator

Iron Excretion in the |Iron PCT/CA2004/001986
Val ues are expressed as

5 alabky tvatdl on biviingeselativigdfrAssesd SRpKega2.5 SRa, = 8.6)
Iron excretion data expressed in ng/day/kg (SD5 Uri ne
(1 day post- Conpound chel ator) Feces (3 days)l
AN0661L 7 APORR IO TAPHG 617 -ARp66 18 fose tevel—0
(o ssaie Fetiy” 1A% 50 dCHRY 25athy NNNG) Vel 24501
14 Measlyesl Notlg Neasurlgd) 3 mmgld kg 28f 511.%5/ 24113
335 30331076 450 mmol /Kg 18320 335761t 32284
3B31790* {11-6 Asse@.snent [Bf7 3- dajp.§ ecal [deZcretima was |2.1
rleguredi-to—altgw for—transi-t—pf—t-he{ron-thiough-the
gst r oi ni{%8t i nall82ract . *p<0. 05 versub basel ime val (e
i [ the—same groyp tp<0- 105 vers 5 ApotuiT —at l%l Sang
do3e55 Table 5 (rystal ﬁé a angd<st ructure refl-ls§lerr19nt5-1
flar I—e(/—\@éf(\)@l/) % enti flication| code FE(APOLGLL7) i
Eﬁ‘bi rica rmulfa’ C FeN Fornul p wei ght 746. 58
Temper at iages 150043 9K Vaygl engtls 4. 7101630 A Ofsf@.ba' 6.0
slystem Tri clini
10
Table 3: Effectiveness of Apo6619 and Apo6617 administered at a dose of
450 pmoles/kg in Promoting Fecal Iron Excretion in the Iron Overloaded Rats
(n=6). Values are expressed as pg/day/kg. Fecal excretion values three days
15 after putative chelator administration are given. Values are expressed as
mean + 1SD.
Test Article | Fecal excretion
(ng/daykg)
Baseline 3057 + 184
Apo6619 4154 + 1245
Apo6617 4411 £790

20



wWh20B9380%) A ¢
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Space group P -

a= 94.283(2)

Uni t
b

cel |

di mensi ons a
11.3790(4) A b 90.351(2) c
91.731(2) Volume 1742.18(11) P&B/CA24/001986

Density (cal culated) 1.423 My/ n8 Absorption

coefficient 0.500 'l F(OOO) 784 Crystal

10. 9760(4) A

size 0.30 x

0.14 x 0.04 mmB Theta range f&4 data coll ection 2.62

to 25.00.

I ndex ranges -13<=h<=13,

- 13<=k<=13,

- Taslel4i= Efea'iifdneest bbASo@@id aod epod&HAih Pmdﬁmﬁgdﬁmary and Fecal

{ fop 5

ns .6

8Ndd

@% IrgR(ﬁ %’8??5{) Bg?e &%lﬁ&)@) | et\?alues are expressed as

Sagidagmy) lﬂe@@ﬂexf:feﬁﬁh ealuby 3l %ftmelé;mﬁbdmﬁlstratlon are given and

transm ssi gn

EGPIMPRReA P the B

%‘S’”% yake

0. 892 Refin
8 Selrming g

nment et hod
ays priok d¢ ehglatog agministration.

PRLREB RS xS dd i iéh Sagoness-of -fit on F2 1.034

Final Rin

ices [I>2sigma(l)] RI
0.1410 R indices (all

data) Rl

0. 0566, wR2
= 0. 0830, wR2

0. 1594

Tincty - T peak and
GG Bl g e T LT M A
[lA] and angl ¢s Prnef(@rdafeppsi-06617) Fe(l)-Q(5) 1.985(2)
N( 1. 556(%% (1)-as) ?% 15
C(99%"§§BT& 1. 440 tg&e(|)-cxz)%?g%%é )

g(9*) - C(10*) | Apbba(7L5)Apo6619 | Apob617 Apo6619
Dose Level
0 (Baseline) 1414 11+3 2300+£1003| 25754871
Not
28 umol/kg 24+6* 1414 Measured [Not Measured
113 pmol/kg 28+8* 51+15*c | 24114335 | 3033+1076
450 ymol/kg | 183+£20* | 335+76*t | 32281437 | 3831+790*

1- Assessment of 3-day fecal excretion was required to allow for transit of the iron

through the gastrointestinal tract.

*p<0.05 versus baseline value in the same group

p<0.05 versus Apo6617 at the same dose
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Fe(1)-0(7) 2.020(3) C(10*)-C(l1*) 1.474(14) Fe(l)-O(4)
2.025(2) C(12)-C(13) 1.384(5) Fe(l)-O(1) 2.048(2)

1.393(5) O 2)-(5)

WORAUB)0495027) 1.441(5) O(1)-C(I) 1.294(4) 50 C(2Br~«AL0A0K4)001986
1.327(4) C(14)-C(18) 1.498(5)

Q(4)-C(12) 1.299(4) C(16)-C(17) 1.383(5) Q(5)-C(17)
1.321(4) C(16)-C(20) 1.508(5) 59(6)-C(20) 1.233(4)
C(20)-N(4) 1.331(5) O(7)-C(24) 1.297(4) 5 5 N(4)-C(21)
1T4M4(610) @rB)at dafa2B stihicidR Hddmeal RN APO@3)); 1. 434( 15)

9)-C(31) 1. 218(4) C(21)- (22
%%‘é’f{%‘f“%ﬁ“za i CE 2?3) C(l 3292?(15) )

0L 1 S07(5)

Cemitdal o ) 1. 461(19) N(I)- C(®) HEFaB705p 6 0
Chmuih whig3*) 1.535(16) N(3)- C(Ag)ks 1. 355(5)

22%) - ((23%) 1.582(18)
fareo5) 1. 395(5) N(3)-C(19)

2%y

.390(5
1]5@121%3( 5) (c)(24) - C(28)

1WAREHER N(5)- C(26) 1.361(5) C(®BP7ak26) 1.363(5)
NeSlalaR) 1. 387(4) 65 C(26) - CLaQlnd. S04(5) N(S)-C(30)
1, 474(5) ©(27)-C(28) 1.376(5) C(1)-C(2) 1.393(5)

P EMP31) 1.501(5) C(1)-C(5)

1434(5) C(31)-N(6)

1UBLQ( Bmeiicd} - C(3) 1.383(6) N 6)= QBN 514(12) a=94.283(2)"
C(3)-C(6) 1.495(5) 70 C(32)-C(34) h51,317g§(g)§1g15) A 4) ~ B L5102

1.384(5) C(32)-C(33) 1.485(16) [
C(33)-C(34) 1.459(15) C(8)- O 3*)= BLB5KHA

1. 493( 6)
y=91.731(2)°.

%%&% -((33*) 1.433(16) C(8)- O Bl s AGA( )

- C(34*) 1.53(2)

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.00°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(])]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

2

1.423 Mg/m3

0.500 mm'!

784

0.30 x 0.14 x 0.04 mm3

2.62 t0 25.00°,

-13<=h<=13, -13<=k<=13, -16<=1<=16
16641

6114 [R(int) = 0.0753]

99.8 %

Semi-empirical from equivalents
0.966 and 0.892

Full-matrix least-squares on F2
6114/2/462

1.034

R1=10.0566, wR2=0.1410
R1=0.0830, wR2 = 0.1594
none

0.609 and -0.539 e.A3



C(8)-N(2*) 1.325(8) 75 C(33*)-C(34*) 1.45(2) C(8)-N(2)
1.378(8) 0(1 1)-Q(1 1)#1 1.550(16) N(2)-C(9) 1.608(12)
WCOR)s/0Hc0) 1.447(16) Q(5)-Fe(l)-Q(8) 88.36(9) PCT/CA2004/001986
C(9)-C(I1) 1.505(13) O 5)-Fe(l)-Q(2) 88.97(10)
C(1O-C(Il) 1.581(16) 80 Q(8)-Fe(l)-Q(2) 95.35(10)57
Q(5)-Fe(l)-Q(7) 166.27(10) C(8§-C(5)-C(l1) 120.6(3)
Q(8)-Fe(l)-Q(7) 80.41(10) 45 Q(3*)-C(8)-Q(3) 26.2(4)
5  Ofabtd®.( | Bord1éngtRO] Bbdnl bhelek B forCEEMAPY681T7); 118. 8( 5)
A 5)-Fe(l)-Q(4) 81.11(10) Q3)-C(8)-N(2*) 117.9(6)
O(8)-Fe{)-O(4) 1010110y O3} —C(8)-N(2) 117.3(6)

@(e&))—ogﬂigl g&(j:g 3302546512)) 50O( 3) 213(1%) CN@Z%\I( %2722( g) . 1.556(13)
%@’9@0)-0(!) 103, {‘% ug; fi% Jon 0(4 ())1440(12)
Ae8)-OR(1)-O(1) 167. 38199) 0(3) é( @) 119, 1(5) 1.454(15)
10 Glefl)- & g: gg((:g gg 8:12(01@3) NE g) @(18%@@14*) 1%6 2(4) 1474014
y - 112.9(4
%Z‘}'-Oﬁ‘g(l)-ou) 86. 33’1%%%% &?Q% 0 106 ?3(6)1384(5)
otem))m()l)-Fe(l) 113. 2@2§(Z)C( 10) c@gl)z)@(m) 64.7(7) 144109
Yo 2) - Fe(l) 114. 46834 C( 10)50CCR))-814) 103.8(9)  1.393(5)

4)-Fe(l) 112.7 11)-¢9 113.2(8
%@7 <.58§5§ Feglg 113. 15@ 2((9 )oﬁhﬁ% @%}2) 59 4(7) 1.498(5)
15 OOGMHEJ(?) Fe(l) 113180 60 C(9)CUGHEN) - C(IO) 55 8(1B83(5)
§>}(8) Fe(l) 12. A3) X 8) - N(Z%])G @) 119.2(7)  1.508(5)
|) c(4) 121. 3(3} & 10%) 61.2(7)
-(7) 117.7( @(H*) 2%) " 114. 6(8) '**1©)
O()@)e@gléj) C(7) 120. 8(13p7(& 10*)55C(I\Q4‘))G(N02*) 100. 4(9) 1474(10)

i N(3)-C(16) 121.,36g)) 65 C( 9z Gedsy) - (1 1*) 1.434(15)
20 ~0(9)-C(31) 1.218(4) C21)-C(22) 1.492(13)
N(1)-C(3) 1.351(5) C(22)-C(23) 1.392(15)
N(1)-C(4) 1.397(5) C21%)-C(22%) 1.461(19)
N(1)-C(7) 1.487(5) 60 C@1%-C23%) 1.535(16)
N(3)-C(14) 1.355(5) C22%)-C(23%) 1.582(18)
25 N(3)-C(16) 1.390(5) C24)-C(25) 1.395(5)
N(3)-C(19) 1.483(5) C(24)-C(28) 1.425(5)
N(5)-C(26) 1.361(5) C(25)-C(26) 1.363(5)
N(5)-C(27) 1.387(4) 65 C(26)-C(29) 1.504(5)
N(5)-C(30) 1.474(5) C@7)-C28) 1.376(5)
30 C(1)-C2) 1.393(5) C@T)-C(31) 1.501(5)
C(1)-C(5) 1.434(5) C(31)-N(6) 1.310(5)
C2)-C3) 1.383(6) N(6)-C(32) 1.514(12)
C(3)-C(6) 1.495(5) 70 C(32)-C(34) 1.417(15)
C(4)-C(5) 1.384(5) C(32)-C(33) 1.485(16)
35 C(4)-C(8) 1.493(6) C(33)-C(34) 1.459(15)
C(8)-0(3%) 1.256(7) C(32%)-C(33%) 1.433(16)
C(8)-0(3) 1.281(8) C(32%)-C(34%) 1.53(2)
CB)-NE2*) 1.325(8) 75 C(33%)-C(34%) 1.45(2)
C)-N() 1.378(8) O(11)-0(1 1)#1 1.550(16)
40 N(2)-C(9) 1.608(12)
C(9)-C(10) 1.447(16) 0(5)Fe(1)-0(8) 88.36(9)
CO)-C(11) 1.505(13) 0(5)-Fe(1)-0(2) 88.97(10)

C(10)-C(11) 1.581(16) 80 O(8)-Fe(1)-0(2) 95.35(10)



C(14)-N(3)-C(19) 118.6(3) C(9*)-C(Il1*)-C(10*) 59.8(7)
C(16)-N(3)-C(19) 120.1(3) O4)-C(12)-C(13) 125.6(3)
WGOREB)04:05) - C(27) 120.5(3) O(4)-C(12)-C(17) 116CB(CAR004/001986
C(26)-N(5)-C(30) 120.7(3) C(13)-C(12)-C(17) 118.0(3)
C(27)-N(5)-C(30) 118.7(3) 70 C(12)-C(13)-C(14)
120.9(3) Q(1)-C(1)-C(2) 124.962) N(3)-C(14)-C(13)
120.2(3) Q(1)-C(lI)-C(5) 117.8(3) N(3)-C(14)-C(18)
5 16@)-A{B)oX 2) - - Qb 7. 3( 3) @@HARY)-@D14) - C(18) 120.6(3)

(1)

3)-2)- 6) - N(3
AL A5 Al 28 S Ll g
196) W(Q)O(N(l )-C(3)-C§(963)5(11)19 4(4) Q@ INL C(20) 118.8(5)
18@)-B4Bo@ 2) - C( 3) - Ci6y (1820. 2( 4) EXBI(BIH @A) - C(16) 117.9(6)

1 5)- C( 4) - 19.0(3
S EEeE D) G5 Moty oD &gt D) 1o
10 1@@) F((BD)O(N(I )-C(4)-©‘(085)4(1Q)19 3(3) FB)-CBBY@X( 20) N( 4)127.8(6)
delitd ) 0 aman 48 Gaey gy =
19@ Bﬁ’(@)%( C(20) N(lcl‘§ ‘%‘:ﬁlﬁh) 126. é o( 27) - 0(1'%519(4)
106)-8{BYo@ ggg &(3867!\1(8@))) 122 gga)(?:)Nc(S))c(@( 28 8((3%119 1(5)
12?) gl (E?g4) o(21) - &%5@9 (71‘}(2%9)6@() 116.2(4)
15(?@1:@)2%()110(24) 1163960(1§)0 c(23) é%(é)f)‘@)cf‘((i)l) 59. 5( 7)11294)
00@7)76(0(@(8)) C(24) 11&.8(18) C( 22 -@f)2&p)»@R1) 63. 7(8P6.3(6)

yN(6) 123, B( 22%) 63. 7
%@2 g (2)7 121 ‘?3) C(C(Zl* Qfg‘éfﬁ)%@s 60. gg A7
@@L(}l(:(27) 11314A4@) [ 21%) 22*) 55. 908 (9)

30015(GA)-FO6) - O 32) 11182)2(5) O 7)e@)249)NeH25) 125. 818X(s)
202@@@%@ ﬁggf’ 122 32%5) A7) C(‘?@C(%)%%?l)lw 6(3) 59.4(7)

C(24)-0(7)-Fe(1) 60 C(9)-C(11)-C(10) 55.8(7)
C(28)-0(8)-Fe(1) 112.7(2) C(8)-N(2%)-C(9%) 119.2(7)
C(3)-N(1)-C(4) 121.3(3) C(11%)-C(9%)-C(10%) 61.2(7)
C(3)-N(1)-C(7) 117.7(3) C(11%)-C(9%)-N(2%) 114.6(8)
25 C@)-N(1)-C(7) 120.8(3) C(10%)-C(9%)-N(2%) 100.4(9)
C(14)-N(3)-C(16) 121.3(3) 65 C(9%)-C(10%)-C(11%) 58.9(7)
C(14)-N(3)-C(19) 118.6(3) C(9%)-C(11%)-C(10%) 59.8(7)
C(16)-N(3)-C(19) 120.1(3) O(4)-C(12)-C(13) 125.6(3)
C(26)-N(5)-C(27) 120.5(3) O(4)-C(12)-C(17) 116.3(3)
30 C(26)-N(5)-C(30) 120.7(3) C(13)-C(12)-C(17) 118.0(3)
C27)-N(5)-C(30) 118.7(3) 70 C(12)-C(13)-C(14) 120.9(3)
0(1)-C(1)-C(2) 124.9(4) N(3)-C(14)-C(13) 120.2(3)
O(1)-C(1)-C(5) 117.8(3) N(3)-C(14)-C(18) 119.4(3)
C(2)-C(1)-C(5) 117.3(3) C(13)-C(14)-C(18) 120.5(4)
35 C(3)-C(2)-C(1) 121.3(4) C(17)-C(16)-N(3) 119.7(3)
N(1)-C(3)-C(2) 120.4(3) 75 C(17)-C(16)-C(20) 120.0(3)
N(1)-C(3)-C(6) 119.4(4) N(3)-C(16)-C(20) 120.3(3)
C(2)-C(3)-C(6) 120.2(4) 0(5)-C(17)-C(16) 123.9(3)
C(5)-C(4)-N(1) 119.03) 0(5)-C(17)-C(12) 116.5(3)
40 C(5)-C(4)-C(8) 121.6(3) C(16)-C(17)-C(12) 119.7(3)
N(1)-C(4)-C(8) 119.3(3) 80 0(6)-C(20)-N(4) 124.1(4)
0(2)-C(5)-C(4) 124.3(3) 0(6)-C(20)-C(16) 122.9(3)

0(2)-C(5)-C(1) 115.1(3) N(4)-C(20)-C(16) 113.03)



C(25)-C(24)-C(28) 117.5(3) C(33)-C(32)-N(6) 118.8(8)

C(26)-C(25)-C(24) 121.9(4) C(34)-C(33)-C(32) 57.5(7)
wOlRB)5/0&%6d6) - C(25) 120.1(3) 3 5 C(32)-C(34) - C( 3BLT/CA2004/001986

62.2(7) N(5)-C(26)-C(29) 118.4(3) C(33*)-C(32*)-C(34*)

58.7(9) C(25)-C(26)-C(29) 121.5(4)

C(32%)-C(33*)-C(34*) 64.0(9) GB28)-C(27)-N(5) 120.4(3)

C(33*)-C(34*)-C(32*) 57.3(8) Symetry transformations
jused)-N@)-gemner at e equiazbent at onsCRH-CRAKGY + |, - 259120.9(3)

£ %&%?W? Rhent 1200 o1 dot e Kgﬁg%ﬁ?”t 1or 118609

?@é)rc( drmul a C37HO H53. 50 Fe® @12, 50 123.8(3)
Fo4yaia)-sgbght 8|65 Zﬁs.ﬂamer altw eo@pOedH)cs) Vavel er&gl_tlb.é(s)
0 t riclini roup - i
oSRGREEDYS . YA 106 A SeTRIGECGIL S Jbsey

101@(229@@@&;;(21& b= 108. §5493). c = 1GOBOANAEY) A g = 123.8(4)
9B 64k (- cM@hugIZZZlésh (3 Z?AbAB Zt@(9P@(B SLd(y7) t 121.5(3)

sSor | e Cl en

n%&i%gi(%? %4 Cryg/?({a‘m)& ze 0. gZN(gpﬁ(%g &&))O 10 rmelﬁ%m

TRELQ-KETYE(RYr dat aSTU$)l ect i 030 2C@R-N@-CPR)59. | nde9.2(5)
I apg 4) éég)-h< 14, -1453@3—)k<=18, - 1@(§4—»)_J§3—2}_g(3§!pfl ecti oRg s

1508|(7|)e a5 8(22)0782 116.6(3) C(34)-C(32)-N(6) 126.8(9)
C(25)-C(24)-C(28) 117.5(3) C(33)-C(32)-N(6) 118.8(8)
C(26)-C(25)-C(24) 121.9(4) C(34)-C(33)-C(32) 57.5(7)
N(5)-C(26)-C(25) 120.1(3) 35 C(32)-C(34)-C(33) 62.2(7)
N(5)-C(26)-C(29) 118.4(3) C(33%)-C(32%)-C(34%) 58.7(9)

20 C(25)-C(26)-C(29) 121.5(4) C(32%)-C(33%)-C(34%) 64.0(9)
C(28)-C(27)-N(5) 120.4(3) C(33%)-C(34%)-C(32%) 57.3(8)

40 Symmetry transformations used to generate equivalent atoms:
#1 x,-y+1,-z



I ndependent reflections 9756 [R(int) = 0.0469]
Conpl eteness to theta = 27.59 98.4 % Absorption

woaors@atdoon Semi -enpirical from equival ents MarRCT&AD004/001986

10

15

20

25

30

35

mn. transm ssion 0.949 and 0.805 Refi nenent nethod
Ful | -matrix | east-squares on F2 Data / restraints /
parameters 9756 / 0 / 518 Goodiess-of-f t on F2 1.053
Final Rindices [I>2sigma(l)] R = 0.0582, wR2 =

0. 15818 R CRstaCéfa had strgbird kefflentenOiod 8@\ po6RR): 0. 1663
Extinction coefficient 0.0061(14) Lar gest diff. peak
an¥ilsrEngo%859 and -0.504 e. A 3B PPAHPE 8. Bond

| engidod fdrfla and angl es [] for Fe§/A40656.3@Fe Nei01012.6¢ S)

1.972 7)-C(8) 1.480(5) Fefd)-O(3) 2.0180(17

o(i;';‘%‘-“%x(“%?g%&.cgs)l(% )Fe(|)-o§4g 25?‘{8‘12%5?(193 4'5 C(E(B)-)C(Q)

1.Tsootaye Fe(1) - O(6) 2.0300(18) &K-c(16) 1.370(4)

gwdg%lm@(ﬁ) %.(og)zog(ls))C(1§)9é22()16.()51013,42?(;1) Fg(!z)(é)ql)
L0634(17) C(13)-C(14) 1. 4).0(1)-C(1) 1.31

c&%ﬁ?y%%Tﬁ) 1.387(4) O(2)-0(2) 1"985(3) 5 0

COLSY s 7) 1.494(4) Q(3)-C(12)Pil 314(3) C(16)-C(21)

&t}é%%&é(ﬂ%née)%qﬁssgg(lgg é(ig)df( 3 2% 4?)12%5%6(3%,&& g?ﬁ(c?)zos 116.811(3)°.

1.295(3) C(19)-C(20) 1.488(5) ck79$%¥&@AA1.250(3)&5W%35“”’

C(23)-C(27) 1.377(4) O(8)- C(21) o4 124A4@B)A O 23) - C(24d5.164(4)"

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.59°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

1.438(4) O(9)-C(32) 1.249(3 4) - 1. 398( 4
NCFR ) L 36( ) 25 o ey TR
V4 . 2

1.342 Mg/m?

0.421 mm!

914

0.22x0.21 x 0.10 mm3

2.62 to 27.59°.

-15<=h<=14, -18<=k<=18, -16<=1<=19
20782

9756 [R(int) = 0.0469]

98.4 %

Semi-empirical from equivalents
0.949 and 0.805

Full-matrix least-squares on F>
9756/0/518

1.053

R1=10.0582, wR2 =0.1519
R1=0.0928, wR2 = 0.1663
0.0061(14)

0.559 and -0.504 e.A-3



N(I)-C(5) 1.410(3) C(26)-C(28) 1.500(4) N(I)-C(7)
1.466(4) 6 0 C(27)-C(32) 1.494(4) N(2)-C(15) 1.359(4)
WORaH)0495081) 1.480(5) N(2)-C(16) 1.393(3) C(29peTACAI04/001986

1.481(4) N(2)-C(18) 1.465(3) C(30)-C(31) 1.494(5)
N(3)-C(26) 1.373(4) N(1S)-C(2S) 1.345(6) N(3)-C(27)
1.382(3) 6 5 N(IS)-C(IS) 1.36607) N(3)-C(29) 1.469(4)
N(1S)-C(3S) 1.442(5) N(4)-C(10) 1.329(4) Q(1S)-C(29)

1T AAS60 Bk hd 1) chadidied ;msﬁve()ﬂpaam ,.319(4)

Q(5)-Fe(1)-O3 66(7) N(5)-C(22 449(4) 7 0
- . . 317(4)

Ci(&lbﬂ‘fﬂglg 8((2; 28 33972)5091('6; qé&)cas)gggig;l) 1.480(5)

%@'— (1)-0(6) 106. 2&{829 i c%z il:9??442 4) 1481(5)

et | )-0(6) 85. 88@178)5(1@)( 2) 4@( S8 @(9392(4) 75 1.500(6)
10 & o'f@g:ga( gg gl@&b 1@)(2) g((éblz Le3@8 ggjg 1.370(4)

%‘}O@u) q 2) 101.%@9 %(q c??ﬂ&’)c(i%wsm) 1.438(4)

qe6)-OEB( | ) - O 2) 166. BIETAIBL 0(5) CFléXC()M)CXI) 103. 56( A)393(4)

%Z-C 8)-C(9) 59. 6(3)31 3) Fe('b(l 51159. 41(7) 45 13374)
9)-C(8) 59.5(2) %é)g 89. 78(7)

&S(_; ©€110)-N(4) 121. ?(2%5( )0(6) [PXEiTy 00.66(7) 14

15 QE)-eEYLO) - C(5) 123. 06BY3)Q( 2) - FeClIprQR) 78.50(7)  1512(4)

ég%)lm Q(5) 115. g(zij)égcu) o mf’@:@;,)) 113. 92(16) 1 4e6(4)

12)-C(16) 125.1 §|) 115. 03( 16)

&L c(12) - C(13) 1868@(2) C( 18)@% Fe(l) 1.493(4)
16@)-004)16) C(16)-C(12p9s)13) 118cBORY(20) 1.488(5)
O(7)-C(10) 1.250(3) 55 C(23)-Cc@27) 1.377(4)

20 O(8)-C(21) 1.244(3) C(23)-C(24) 1.438(4)
0(9)-C(32) 1.249(3) C(24)-C(25) 1.398(4)
N(1)-C(4) 1.362(4) C(25)-C(26) 1.372(4)
N(1)-C(5) 1.410(3) C(26)-C(28) 1.500(4)
N(1)-C(7) 1.466(4) 60 C@27)-C(32) 1.494(4)

25 N(2)-c@15) 1.359(4) C(29)-C(31) 1.480(5)
N(2)-C(16) 1.393(3) C(29)-C(30) 1.481(4)
N(2)-C(18) 1.465(3) C(30)-C(31) 1.494(5)
N(3)-C(26) 1.373(4) N(18)-C(2S) 1.345(6)
N(3)-C(27) 1.382(3) 65 N(1S)-C(1S) 1.367(7)

30 N(3)-C(29) 1.469(4) N(18)-C(3S) 1.442(5)
N(4)-C(10) 1.329(4) 0(18)-C(28) 1.253(6)
N#)-C(11) 1.464(4)

N(5)-C(21) 1.319(4) O(5)-Fe(1)-0(3) 90.66(7)
N(5)-C(22) 1.449(4) 70  O(5)-Fe(1)-O(4) 161.25(7)

35 N(6)-C(32) 1.317(4) 0(3)-Fe(1)-0(4) 80.33(7)
N(6)-C(33) 1.466(4) O(5)-Fe(1)-0(6) 80.93(7)
C(1)-C(5) 1.394(4) 0(3)-Fe(1)-0(6) 106.44(7)
C(1)-C(2) 1.442(4) O(4)-Fe(1)-0(6) 85.88(7)
C(2)-C(3) 1.392(4) 75 0O(5)-Fe(1)-0(2) 93.91(8)

40 C(B3)-C@A) 1.383(4) 0(3)-Fe(1)-0(2) 85.84(7)
C(4)-C(6) 1.498(4) O(4)-Fe(1)-0(2) 101.72(8)

C(5)-C(10) 1.485(4) 0(6)-Fe(1)-0(2) 166.63(7)



C(13)-Q(4)-Fe(l) 112.70(16) O(4)-C(13)-C(14) 124.3(2)
C(23)-Q(5)-Fe(l) 113.72(16) Q(4)-C(13)-C(12) 116.9(2)

WGOR5)049906) - Fe(1) 112.55(16) C(14)-C(13)-C(12) pt18A3(1R)001986
C(4)-N(I)-C(5) 121.5(2) 55 C(15)-C(14)-C(13) 120.7(3)
C(4)-N(I)-C(7) 118.7(2) N(2)-C(15)-C(14) 119.4(2)
C(5)-N(1)-C(7) 119.7(2) N(2)6d(15)-C(17) 120.4(2)
C(15)-N(2)-C(16) 121.5(2) C(14)-C(15)-C(17) 120.1(3)

5 GamaNoe) - C(18) 120548) O 12) CIEP-CRR) 120. 3(2)960

18) 1 21
%’6% 12@& ggs) %\I( 3)]@963‘%) 121 ogé‘() ﬁg’;‘% C(C(l )C( 1)@
ﬂ@f@@?}o(@(%) N( 3) 8565(8@) 119. 8(9)-FANGY 18) - q19g217<3)
@@@é% 1%(( %g mg Zg 96%0H i%g gg@m -BN&) (& C(lgzg C( 20923.03)
%9F(e %@821) N( 5) - 3&‘%} 121. 9(213(4%@‘@(%@) C()19C(C€%82)

10 60 1)3¥(RYFe@] 32) - N( 6) -1€F-38)6) 120. 9( 3PCELADYC(E) 20) - C( 18325 1(3)
5&)86(3)1&@&) C(C|())Q(1§d3(ﬂ65}459(?0 &(’5530\, S(A13)- N( 5)  116.00)

6
GORBFE 5) -G 1) G 1619. 3 ) PRS- 16) 11850
1A@3) (B Fe@ 2) - C( 2) -1TE.AX16124. 8( 3) OFBCE@RIFIA4X( 23) C( 21243(2)
%3)%{@)&3@ 2) g((gg :1@5 §(16 ig 8(@0%5%13)% ) C(24) 116.9(2)
15 1q(@4)g>((@)Fe@ 4) - C(3) !é 1621, 1( 3)0 )6‘5( %(é:/& C( 25) 118.8(2)
ié@)fl?u(dﬂf)(si\lgl gg((jg -10(.5(2) ﬁg gg% C@B)(AAHLW) - gg 23) 120.703)
1“}(2)%({1%(7)'(\‘]( 3) - C( 4) ‘{%% 120. 3( 3) @S&%Qq ) c§g§)4(2)
1OOMEBIOX( | ) - C( 5) -MEFP) 118. 5( 2) NELH6yx 726) N( 3) 120402
1395)8(B)c(@ ! ) - C(5) -2{.3Q) 122. O( 2p1HKADI)-CQ726) - C( 28)20.1(3)
20 }%85)%{@%0(1\%' )-C05) - 30 118 7(24N R 5 RBP) - A28) 12030

C(16)-N(2)-C(18) 118.1(2) 60 C(12)-C(16)-C(21) 121.5(2)
C(26)-N(3)-C(27) 121.0(2) N(2)-C(16)-C(21) 117.8(2)
C(26)-N(3)-C(29) 119.8(2) N(2)-C(18)-C(19) 118.1(2)
C(27)-N(3)-C(29) 119.2(2) N(2)-C(18)-C(20) 119.1(2)
25 C(10)-N(4)-C(11) 121.8(2) C(19)-C(18)-C(20) 59.9(2)
C(21)-N(5)-C(22) 121.9(2) 65 C(18)-C(19)-C(20) 60.3(2)
C(32)-N(6)-C(33) 120.9(3) C(19)-C(20)-C(18) 59.8(2)
O(1)-C(1)-C(5) 124.9(2) 0(8)-C(21)-N(5) 124.0(3)
O(1)-C(1)-C(2) 115.5(2) O(8)-C(21)-C(16) 119.9(2)
30 C(5)-C(1)-C(2) 119.3(2) N(5)-C(21)-C(16) 116.1(2)
0(2)-C(2)-C(3) 124.3(3) 70  O(5)-C(23)-C(27) 124.7(2)
0(2)-C(2)-C(1) 116.8(2) 0(5)-C(23)-C(24) 115.9(2)
C(3)-C(2)-C(1) 118.4(2) C(27)-C(23)-C(24) 119.3(2)
C(4)-C(3)-C(2) 121.1(3) 0(6)-C(24)-C(25) 125.3(2)
35 N(1)-C(4)-C(3) 120.0(2) 0(6)-C(24)-C(23) 116.7(2)
N(1)-C(4)-C(6) 119.6(2) 75 C(25)-C(24)-C(23) 118.0(2)
C(3)-C(4)-C(6) 120.3(3) C(26)-C(25)-C(24) 121.4(3)
C(1)-C(5)-N(1) 118.5(2) C(25)-C(26)-N(3) 119.8(2)
C(1)-C(5)-C(10) 122.0(2) C(25)-C(26)-C(28) 120.6(3)
40 N(1)-C(5)-C(10) 118.7(2) N(3)-C(26)-C(28) 119.6(2)
N(1)-C(7)-C(8) 118.2(3) 80 C(23)-C(27)-N(3) 120.5(2)
N(1)-C(7)-C(9) 119.6(3) C(23)-C(27)-C(32) 120.8(2)

C(8)-C(7)-C(9) 60.9(3) N(3)-C(27)-C(32) 118.3(2)



N(I)-C(7)-C(8) 118.2(3) 80 C(23)-C(27)-N(3) 120.5(2)
N(I)-C(7)-C(9) 119.6(3) C(23)-C(27)-C(32) 120.8(2)

WCRe)s/060y - C(9) 60.9(3) N(3)-C(27)-C(32) 118. 3p2Y@&A2004/001986
N(3)-C(29)-C(31) 119.3(3) Q(9)-C(32)-C(27) 120.8(2)
N(3)-C(29)-C(30) 118.4(3) N(6)-C(32)-C(27) 115.4(3)
C(31)-C(29)-C(30) 60.6(2) C(2)-N(1S)-C(1S) 119.6(5)
C(29)-C(30)-C(31) 59.7(2) C(2S)-N(1S)-C(3S) 117.8(4)

5 AM@Rreai@i)- C(30) 5993@R) 15 C( 18»-N(2Eren( 3S) 120.8(2)

9 32 123.8(3 2S) - N(1S
S 2 12 Pokekpagg e
caai Pht oms: 63 6CORI NG: . A SARNASKYBY i di n- 4166
cgqmqumcpﬁ) formul asp.7@) RS wher eices)-Risi-&3 W th t he s

p R2 is Y, RL i§g<T rovi so

Réa% &1)% Rl is x%m”@g t he gtsov Sﬁ)ﬂ{l%ﬂ?@% R N V\h‘i‘ﬂast(s)
10t@(8éﬁ(33)d@é)t her, for®3&03het er ocyclIB)-C2RANE®I ect ed 13058

pi peri di nyl, nDrphollnyI pyrrolldlnyl or pi perazinyl,

erein the rou er hol T nyl
m@’i"?“‘i‘?f‘?’ 8?“5 Bﬁegtgrggffaﬁﬁﬂ'}/t'agent&t%“ﬁer un)s/ubst ituted or

substituted with one to three to C al kyl groups; X is
C-Ccycloalkyl; Y is selected fromthe group
consisting of C -C cycloalkyl, to C alkyl and to C

al kyl nonosubstituted with a C-C cycloalkyl; T is C
to C al kyl;




Wis C-C cycloalkyl; R3 is selected fromthe group
consi sting of hydrogen and to C alkyl; R4 is selected

woOnemwym@ gr oup consi sting of hydrogen and to €cadagba4/001986

10

15

20

25

30

R5 is selected fromthe group consisting of hydrogen
and to C al kyl; and/or a pharmaceutically acceptable
salt thereof. 2. A conpound &%*ording to claim1
wherein RLis X with the proviso that R2 is Y.64 3. A
conpound of claim2 wherein Xis C-C cycloalkyl, Yis
to C alkyl and R5 is hydrogen or nethyl. 4. A conpound
m 3 wherein X is cyclopropyl, Y is nethyl, R3
B oy 9 S0 oo i 3idHe ogiffloli bErdhlig e Sal ¢
cycl opropyl - 3- hydr oxy- 6- netthyl - 4- oxo- 1, 4- di hydro-pyrid
I ne-2-carboxylic acid gethylamgg. 5. A pharnmaceutica
conposi tion conprising 13€ychppropgl - 3- hydr oxy- 6-
met hyl - 4- oxo- 1, 4- di hydr o- w I ne-I2- car boxylic acid
met hyl ami de and a pharr#ce eptabl e carrier
6. The pharnmaceuti cal conpg%iti n of claim5 is which
is adopted for oral admnistlratfon. 7. A cbnpound of
claim2 wherein Xis C-Ccycloalkyl, Yis C-C
cycl oal kyl and R5 is hydrogen. 8. A conpound of claim
7 wherwhereiiii s cycl opropyl, Y is cyclopropyl, R3 is

hydr ogepn 4 ..s,, met hyl i g cqppound is

/7 1- di lgy[ﬁ ’gm“ﬁb%e@’ﬁ% F'ESS%)QZ isYP

6- met hyf - 4- oxo- 1, 4-di hydr opyri di ne- 2- car boxam de. 9. A
conpound of claim3 wherein X is cyclopropyl, Yis

met hyl R ieT vdth-ihgrasgero timat R'sisidt hyl and R5 is nethyl,

sai d c&npound is 1- cycl opropyl - 3-hydroxy-L,

/,6-trimethyl -4-oxo-1, 4-di hydropyri di ne- 2-

car boxRhiigeX wih thecprovisonthatc FORAINNghen tikenntohether, form a

wherein RL is T with the ovi so t hat
heterocyclic ring selectedptrrom piperiginyl, morpholinyl, pyrrolidinyl or

piperazinyl, wherein the group piperidinyl, morpholinyl, pyrrolidinyl or
piperazinyl is either unsubstituted or substituted with one to three C to
Ce alkyl groups;

Xis C3-Cg cycloalkyl;

Y is selected from the group consisting of C3-Cg cycloalkyl, C4 to
Cs alkyl and C4 to Cg alkyl monosubstituted with a C3-Cs cycloalkyl;

T is C4 to Cg alkyl;

W is C3-Cs cycloalkyl;
R? is selected from the group consisting of hydrogen and C; to Cs alkyl;
R* is selected from the group consisting of hydrogen and C+ to Cg alkyl;
R® is selected from the group consisting of hydrogen and C; to Cg alkyl;

and/or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein R is X with the proviso that
R?is Y.
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R2 is W 11. A conpound of claim 10 wherein Tis C-C
al kyl and Wis C -C cycloal kyl.65 12. A conpound of

wobheisredogrein T is nmethyl, Wis cycl opropyl, RBTiCA2004/001986

hydrogen, R4 is nethyl and R5 is hydrogen, said

compound is 3-

hydr oxy- 1, 6- di net hyl - 4- oxo- 164- di hydr o- pyri di ne-2-carb
oxylic acid cycl opropyl am de. 13. A

3: hy dpoxyragoisd bf dlane whsiemiXds Oh-CoeyoldakylAY iSB, té\Cg alkyl
wher ei n: is selected fromthe group consisting of

cycl o@NRyR’ isthydeogangl mgHylt o C al kyl nonosubsti t ut ed

with a cycloalkyl; R5 is selected fromthe group

consi sting of hydrogen and to C alkyl; R R N when

Haken Ag @gatpml hd cﬁfﬁcllmrﬁ 3|‘1wrmreimylliliécnyclcrmo;$3dj ¥cisethetmdR® is
pi peridi nyl, nofpholinyl, r0l i di nyl or piperazinyl, .
wher eilydgagenyr {Jﬁs g (ﬁ’%li{s %P\M%qeﬂy@%@ cormpouind is 1-
pyr r ol g )l (R AL -9 Sothary i i
Clbst (¥ PP RSP Sl ftlyL & Bo AR A3 ilie. 2 aforytc
sel ectaeitl edmylam@egr oup consi sting of hydrogen and to

C alkyl; and R4 is selected fromthe group consisting
of hydrogen and to C alkyl. 14. A process for the

¥, eparatjiRpmatedtics® RANPEsiAdn f@hipHsing A-@dlqﬂrébW%h%/droxy-G-
wherein: R2 is selected fromthe group _consijsti n? ol
cycl oaheipyl-41axoel , Atdiyydraryridines2-cagrasylic acid methylamide and a

m)nosup Sétrl%taggﬁ&a%ta%cgp{a%% 3lsy! : 66

6. The pharmaceutical composition of claim 5 is which is adopted for oral

administration.

7. A compound of claim 2 wherein X is C3-Cg cycloalkyl, Y is C3-Ce

cycloalkyl and R® is hydrogen.

8. A compound of claim 7 wherein X is cyclopropyl, Y is cyclopropyl, R%is
hydrogen, R* is methyl, said compound is N,1-dicyclopropyl-3-hydroxy-
6-methyl-4-oxo-1,4-dihydropyridine-2-carboxamide.

9. A compound of claim 3 wherein X is cyclopropyl, Y is methyl, R® is
hydrogen, R* is methyl and R® is methyl, said compound is 1-
cyclopropyl-3-hydroxy-N,N,6-trimethyl-4-oxo-1,4-dihydropyridine-2-

carboxamide.

10. A compound according to claim 1 wherein R' is T with the proviso that
R?is W.

11. A compound of claim 10 wherein T is C4-Cg alkyl and W is C3-Cs
cycloalkyl.
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R5 is selected fromthe group consisting of hydrogen
and to C alkyl; R R N when taken together, forma

woet@roagopel i ¢ ring sel ected from pi peridinyl, PCT/CA2004/001986

nmor phol i nyl, pyrrolidinyl or piperazinyl, wherein the
group piperidinyl, norpholinyl, pyrrolidinyl or

pi perazinyl is either unsubstbtuted or substituted
with one to three to C al kyl groups; R3 is selected
fromthe group consisting of hydrogen and to C al kyl;

R4 is selected fromthe group, consisting of hydrogen 3.
dd t & aprpoundiafglaimhd l udeereimd '§tr§'6ﬂb4?, Ve j§r excderrrRY. R° is
a ben U4 nadsi QN IO :
compodidr et i3’ e Pl RRETET, ROpIARTE S dbmpound is 3
benzy Ihydygwr1,8idimétioe-oxo-14-dihggid-petidineiZdearbakylic acid
wherein R2, R5, RR N R3, R4 are as defined in claim

15. CYROPHRYEBKIEof | ai m 14 wherein the
hydr ogenati on reaction is effected with palladi um on
charcoal or palladi um hydroxi de on charcoal and
Hyadr oge8-hiydraxypiyridint4-sokoempaeideaftfecnéiladiv t he gr oup
consi sting of nethanol, etdhanol and isopropanol. 16. A
phar maceuti cal conposi %i 0 congri sing a compound
according to claim1 B Hol ogi cal |y acceptabl e
carrier. . A pharmaceuti 1:a| | onpd@sition according to
claim 16, which is adg ongl administration,
18. Use of a conpoundRacc din toRlaim1 in the
manuf act ure of mnedi canent An t@e treatnent of a
medi cal condition rel ate a toxic conckhtration of

i ron. ]
wherein:

R? is selected from the group consisting of C3-Cg cycloalkyl, C1 to Cg
alkyl and C; to Cs alkyl monosubstituted with a C3-Cs cycloalkyl;

RS is selected from the group consisting of hydrogen and C4 to Cg alkyl;
R°R?N when taken together, form a heterocyclic ring selected from
piperidinyl, morpholinyl, pyrrolidinyl or piperazinyl, wherein the group
piperidinyl, morpholinyl, pyrrolidinyl or piperazinyl is either
unsubstituted or substituted with one to three C4 to Cs alkyl groups;

R® is selected from the group consisting of hydrogen and C; to Cg alkyl;
and

R* is selected from the group consisting of hydrogen and C4 to Cs alkyl.

14. A process for the preparation of a compound of formula 1A

R2
A o
1A

R? is selected from the group consisting of C3-Cs cycloalkyl, C; to Cg

wherein:

alkyl and C; to Cg alkyl monosubstituted with a C3-Cg cycloalkyl;
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15.

16.

17.

18.

66

R® is selected from the group consisting of hydrogen and C, to Cg alkyl;
R°R®N when taken together, form a heterocyclic ring selected from
piperidinyl, morpholinyl, pyrrolidinyl or piperazinyl, wherein the group
piperidinyl, morpholinyl, pyrrolidinyl or piperazinyl is either
unsubstituted or substituted with one to three C4 to Cg alkyl groups;

R is selected from the group consisting of hydrogen and C4 to Cg alkyl;
R* is selected from the group consisting of hydrogen and C4 to Cs alkyl;
which includes the step of deprotecting a benzyl group in a
hydrogenation reaction of a compound of the general formula of 3-
benzyloxypyridin-4-one, or its hydrochloride salt,

wherein R%, R®, R°R?N, R3, R* are as defined in claim 1.

The process of claim 14 wherein the hydrogenation reaction is effected
with palladium on charcoal or palladium hydroxide on charcoal and
hydrogen in an inert solvent selected from the group consisting of

methanol, ethanol and isopropanol.

A pharmaceutical composition comprising a compound according to
claim 1 and a physiologically acceptable carrier.

A pharmaceutical composition according to claim 16, which is adopted

for oral administration.

Use of a compound according to claim 1 in the manufacture of
medicament in the treatment of a medical condition related to a toxic

concentration of iron.



