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Summary
The present invention provides methods of preparing compounds of formula ([a):



preparation of conmpounds useful as inhibitors of the

HCV pol ynerase enzyne. Summary The present invention
wonroiodes1 net hods of preparing conmpounds of f oPaUIB006/002342

(la):wherein: RL is Cl1-C6 alkyl or C3-C6 cycloal kyl ;

R2a, R2b, and R20 are each independently selected from

hydr ogen, hal ogen, Cl-C&=al ksl , C3-C6 cycl oal kyl,

-OR12a, -CF3, -CN, and 2aR12b; R4 is selected

from hydrogen, Cl1-C6 al N-NCR 9R10)nR11 , -CF3,

hal ogen, -ORl12a, -CN, and - 2aR12b; R5 is selected

from hydrogen, C1-C5 al kyl, o o8R10) pR11 , -CF3,

hal ogen, -OR12a, -CN, andr*-NH 12aR12b; R6 is sel ected

from hydrogen, Cl1-C6 aR 9R10) nR11 , -CF3,

hal ogen, -ORl12a, -CN, a 12aR12b; R7 is sel ected

from hydrogen, Cl1-C6 al kyd,, -(CR 9R}0) pR11 , -CF3,

hal o OR12a, -CN, and -NR 12a b; each RO and R10

5 er‘1‘3'%dependently sel ected from hydrogen and Cl1-C6

al kyl R |ec1-E9ammdré’a=06cyclbamt her wi th the carbon atom

to whiehg fbhg%%%‘%e rél”a g(”sgleﬁg’ ] e@c%ﬁo?@# kﬁé‘ogen C+-Ce

%r og each ?

tesycleakyicaOR Ek;ﬂFs ﬁbu %‘@eﬁ’R 2a , -CN, -CF3,
and - RR9B3IOcted R&f Rydrdgda, @pdséﬂmh(aﬁm‘”mép@mqﬁtobyn -OR'®, -CN,
€ +Rg:2f,r om hydrogen and G -C 6 alkyl; and each nis
mdepep ently chosen and is an int eger fromoO to 5;
sai d Reisselectedfigm |hssfirm§ﬂ &) Cd alloa t{GRIRE)-BO mSFurhdlogén, -OR™, -CN,
S aR 1Y) | vvherel n is defined above, with an

ani on_of of for nein RI3 is a

hydr oef sgleﬁcteti% w?gen % %kyd;gﬁ QWF ?: -Ca, hialegen, -OR'2 CN,

an aR%’aryl) vvhereln said C6-C O aryl group is

opt| opq?a,lsl Y I 10088 S | bR .

oo O AN AR GLS, oy SRR ST o
‘al kyl% to afford a corrpound of formula

(|v) ee(cV)Rg(ahd/R i3 inuigokmdbntiyisaigeted eroro dmgrogemcand fCfamtkil ar R° and

R Mdbgdtiter dth %Q:an%oﬁ: IRQY W/qlcﬁ’{he{/ Qr%'EHchﬁeé Ifbano%\e ‘F,eéy?lo group;

i's' hydrogen; c) treatlng nmpound 2a
Wt SRR ATl FREPSHOBY SESELTS TGO 6r ek AboRisaemOBF. <N,
foFs,ranti aNR°RIY ), wherein P1 is hydrogen or a suitable

t a b
oo S BE~ G0N B0 E0n Bl e P00
s ubst qza[cnpé%lnmgeﬂde@gly chosen and is an mteger from O0to5;

said method comprising:

a) treating a compound of formula (V), wherein R' is defined above, with an
anion of a compound of formula (X), wherein R'® is hydrogen, C4-Cg alkyl, -Si(C4-Cs alkyl)s, or
—CHy(Cs-C1o aryl), wherein said Cg-C+o aryl group is optionally substituted with at least one
substituent selected from halogen,C4-Cs alkyl, -OH, -OCHa;, and —N(C4-Cs alkyl),, to afford a
compound of formula (IV);

R* o] R* o R'O
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) )
b) hydrolyzing the compound of formula (IV) to afford a compound of formula

(IV) wherein R"™ is hydrogen;



| east one substituent sel ected from hal ogen, C1-C6

al kyl, -OH, -OCH3, and -N(C 1-C6 al kyl)2; d) treating
woheo7masgsound of forrmula (111) with an aci d or POESB2006€002342

afford a conpound of formula,(ll); and e) treating the

conmpound of formula (I1) W|th a conmpound of formula

(I Xa)g to ﬁéeﬁ.ﬁg %ehbﬁp&mwpﬂdmm@@wfmwoﬁmhbmq owabaﬁgto afford

FOVI %OPES e ;5 n&fd er eln 14
S?PEJ%‘{HH il I Y e{?‘% '“’E!,e"c%r BRsIe P'E?%ﬂ%ﬂ groyoapd R
R20s alighor -RPCale apdlcWhéreid ege ﬁ‘,&émdrw goep escnp&maﬂy Spstituted with at
K
Ryd Bﬁaﬁrbsmb%h 086 fhoh fidfog@h k.‘éb&ll% R, DCH 281K Xk s alkyi

CN, and - ect ed

from hydy, ogRe al kyI , -(CR9 3,

hal ogen, oRANE—NR-128 et ed
fromhydrd RsCl C6 alkyl, -(CR 9 , -CF3,

hal ogen, - 2a ,(,V CN, and -NR 12aRg2b; RQ",)i S seI ect ed
from hydroge Cl- CR 9R10

nR1
hal og®n, - t'i@é e C@\Pouﬁ%&f Y ulpo @l Wigh aPQ'/aCIdSWSB?S@ctPe‘Efm"d a
tangouin/af fogeta, ()CAndC6 al kyl, - (CR 9R10) nR11 , - CF3,
hal ogen, -OR 12a, -CN, and -NR Ry2b; each R9 and
R10 i s independently sel eglsed hydrogen and C1-C6
al kyl, or R9 and R10 , gtoget hePwrth the carbon atom
to V\,hl ch they are attachydfo m &' C3- C6 cycl oal kyl
group; each R11 is indepeN ey el ected from
hydrogen, G -C 6 al kyl, h%ogen 0?12 , -CN, -CF3,
and -NR 12aR12b; each R12a and IS i ndependent |
sel ecfed’ f‘i“?ﬂ?i‘%%r??&?ﬁ“%ﬁ f@ﬁm”&(”ér"’w}/ @; COHWBU'@anHO'VH‘”Yas('X&‘)’ to

affocteibe natepnuhy offbrosden(laand i s an integer fromO to 5.
Al so provided herein are such nethods, wherejpn in the

conpound formula (la): R1L is cycl opentyl a, R2b,
and R20 are each independengty sel ect ed? fydr ogen,
hal ogen, and % alky N‘N’&kl s sel ected f

hydr ogens kyf, Q) NRIT™, CFS,O hal egen,
-OR12a, - and " NR 12aR12b; R5 is sel ec m
hydr ogen 6 al kyl, -(CR 9R10)nR1\ R gen,

- OR12a, -Cﬁf,

(D) (IXa) (a)

Further provided herein are such methods, wherein in the compound of formula (la):

R'is C5-Cs cycloalkyl;

R%, R®, and R*™ are each independently selected from hydrogen, halogen, C4-Cs
alkyl, C3-Cs cycloalkyl, -OR'®, -CF3, -CN, and ~-NR'#R"?;

R* is selected from hydrogen, C4-Cs alkyl, =(CR°R'%),R"", -CF3, halogen, -OR'®, -CN,
and _NR123R12b.

R’ is selected from hydrogen, C-Cs alkyl, (CR°R',R"", -CF3, halogen, -OR'™, -CN,
and _NR126R12b.

R® is selected from hydrogen, C4-Cs alkyl, (CR°R'%),R"", -CFs, halogen, -OR'?, -CN,
and _NR123R12b.

R’ is selected from hydrogen, C4-Cs alkyl, ~(CR°R'%),R'!, -CF5, halogen, -OR'?, -CN,
and _NR12aR12b,

each R® and R is independently selected from hydrogen and C4-Cg alkyl, or R® and
R, together with the carbon atom to which they are attached, form a C3-Cg cycloalkyl group;



and -NR 12aR12b; R6 is selected from hydrogen, Cil-C8
al kyl, -(CR 9R10)nR1\ -CF3, hal ogen, -ORl2a, -CN, and
wolb7h2z8812b; R7 is sel ected from hydrogen, CLlPCB/I1B2006/002342
al kyl, -(CR 9R10)nR11 , -CF3, hal ogen, -ORl2a, -CN,
and -NR 12aR12b; each RO and R10 is independently
sel eCéa%H R"‘h@l“ﬁdbﬁ HOER RelRREY frdm fyddder! ¢-OF alks® naRdedIOR™=, -CN,
e

ﬁ ng carbon atomto which they are
8 rma C3-C6 cycl oal kyl group; each RL 1 is
i ndep@qq:ti &ﬁ‘"‘ lagd BET ie dndepentientisnsélgaieciopsmhyd@oen endaC k94 glkyl; and

1,0, b s, encn o
an i S en

R | Rfyv'de@??ag S8R Tl PERUSERTRA)s
an mRegeycldpemmO to 5. Further included are such

(r:rgyg Fgﬁi rﬁz;ha%a S;‘garlla gaég;iﬁdega{ae@%@mé@g %é ggagg réérfage %m Ci-Ce

'arC 6 alkyl; R4 is hydrogen R5 is Cl 06 al kyl; R6
is hyla“negeaqteoam Rydrogeen GL-Caliagl, kgﬂRQRPmRﬁangeralogape@m“a -CN,
?{ prﬁﬁzfa Qrded such net hods, wherei n | nt he conpound
or mu la): Rl is cycl opentyl -CH 3, R2bis,_
hydr o@e'ﬁ Se'?@%ﬂ fram hygjrpden, GaCei %kyhy@r%ﬁ )mRﬁs -GFg, halopprp €PR™, -CN,
&6 -NR'ARdr ogen; and R7 is -CH 2CH3. In sti I I anot her
aspecés 2 ge J § J]{g, e giin oy ek
et A o IS ertReT A 5B SRARS, on
%ﬂde"\%"’ucﬁi mst hods, vvher ein the conpound of f or mul a
R is selected from hydrogen, C;-Cs alkyl, (CR°R'®,R"", -CFs, halogen, -OR'%, -CN,
and _NR123R12b,
each R® and R' is independently selected from hydrogen and C-Cs alkyl, or R® and
R, together with the carbon atom to which they are attached, form a C-Cg cycloalkyl group; -
each R'" is independently selected from hydrogen, C4-Cs alkyl, halogen, -OR', -CN,
-CF3, and ~-NR'*R"%;
each R™ and R'® is independently selected from hydrogen and C4-Cs alkyl; and
each n is independently chosen and is an integer from 0 to 5.
Further included are such methods, wherein in the compound formula (1a):
R'is cyclopentyl;
R* is C-Cg alkyl;
% is hydrogen;
R* is C4-Cg alkyl;
R*is hydrogen;
R® is C1-Cg alkyl;
R® is hydrogen; and
R’ is C4-Cg alkyl.

In another aspect are afforded such methods, wherein in the compound formula (ia):
R' is cyclopentyl;
R* is —CHs;
* is hydrogen:;
R is —CHs;
R*is hydrogen; -



(la) is (lab), Further provided herein are nethods of
preparing a conpound of formula (la): wherein: RL is
wQ2e@B2adskyl or C3-C6 cycl oal kyl; R2a, R2b, an#CRIB2086/€)2342
each i ndependently sel ected f.xom hydrogen, hal ogen,
Cl-C6 al kyl, C3-C6 cycloal kyl, -OR12a, -CF3, -CN, and
-NR 12%R12h,cH34 is sel ected from hydrogen, Cl-C6
al kyIR &g{ 9R10nan11 , -CF3, hal ogen, -0OR 12a, -CN,
and - BE9?"R5 is sel ect ed from hydrogen, Cl-C6
aIkyIR is (ORGHR10 nR11 , -CF3, hal ogen, -ORl12a, -CN,
and - NRtil dadHet Rispet bie HB1d8ELRHA rhé
g g;/(ll T ST oL alBe hngt?ggnr\)/@j"éc?}%% co%o%ﬁ of formula
%@? 12aR12b; R7 is selected from hydrogen, Cl-C6
al kyl, -(CR 9R10 nR11 , -CE3% hal ogen, -ORl2a, -CN,
and -NR 12aRi 2b ; each HRS{a R10 i s independently
sel ected from hydrogen and™§1LC6 al kyl, or RO and RI10
, together with the carbon g om i@ which they are
attached, forma C3-C6 cycloal kyl group; each RL 1 is
i ndependent |y sel ect ege en, Cl-C6 al kyl,
hal ogen, -ORl2a, -CN, - R 12aR12b; each Rl2a
and R12b is independently %glected from hydrogen and
Cl-C6 al kyl; and each n is i*ndepen#®@htly chosen and is
an i nffwihermofe, omiied defsin Fraisdchniatinodt, eaafemi thé REMp&YNd of formula
%{g%aﬁaibpg a compound of formula (1V), wherein R1, R4,
, and R7 are as deflned herein, Pl is hydrogen
or a suitable protectln%\?L@ub and R13 is hydrogen,
Cl-C6 al kyl, -Si(C 1-C4 \% 3, or -CH (C6-Cl0
aryl), wherein sai d C5- C10 group is optionally
substituted with at |east o ubstituent selected
from hal ogen, CI1-C6 alkyl, -@ |-OCH3, and -N(C 1-C6

al kyl >2, with a conbi | ' gents to afford a
compound of formula (I11Y wher R14 is Cl-C6 al kyl,
-Si (C 1-C6 alkyl) 3, O-CHZ(C6- Cl{? ryl), wherein

said C6-Ci O aryl group is optlona 3 substituted with
at | east one substituent selected from hal ogen, Cl-C6

al ky!Furth&hprovide&itidreinaeél methbsk pledarfgleYdompdind of formula (la):

sz R2a

(Ia)

wherein;

R' is C4-Cs alkyl or C3-Cs cycloalkyl:

R*, R, and R are each independently selected from hydrogen, halogen, C-Cq
alkyl, Cs-Cs cycloalkyl, -OR'®, -CF3, -CN, and ~NR'2R 2

R* is selected from hydrogen, C-Cs alkyl, ~(CR°R"%),R"", -CF3, halogen, -OR'?, -CN,
and -NR'#R™;

R® is selected from hydrogen, C-Cs alkyl, —(CR°R™®),R"", -CFs, halogen, -OR'?, -CN,
and -NR'*R"'?;



b) treating the conpound of fornmula (I11l1) with an acid
or base to afford a conpound of fornmula (I1); and e)
wonreet2sagit he conpound of formula (11) with a eompBNe002342
of formula (1Xa), to afford the conpound of fornula
(la)ln still another aspect are provided nethods of
pr epaRt .egeuacts@mﬁlnmogﬁn épé{m rlghm Merc,@a MhaloBén, LER™, -CN,
rm ﬁgvﬁ &yl or -6 cycl oa is selected from
AYdr Ogen, ' C1- 06 aI kyl, -(CR 9R10) anl - CF3, hal ogen,
omza s seiRpledfiom hiRodER AR IVRS (GRIREBRECE Hatogen, -OR™, <N,
Q*ﬂm@g%nﬁbC1 Co6 aIkyI -(CR 9R10) nR11 , -CF3, hal ogen,
is selected from

B 8 e D R AT Sy, nd
R Fher wiiNtheazadbon biem1@ et ihpy &€ attschsd [ferat £0;-C4 @omwalkyl group;
hydro 1 1~ : 22 _

%ﬂ R Q% ;;gl%pé}'ldgﬁ‘[’y feg%%%ég%% C4-C, %Ey?’ haldgeR 96R*, .cN
|QEd @nHBnﬂ?y sel ected from hydrogen and C1-C6 al kyl,
or R emut R Ja@d R ie etk peertienly séledtétEiraahjaiesyeA hOTTL-Og Mk: ehd

they & l.oal Kyl.. gr oup; each
Sl R BleBh el A R e 1 s

%ﬁ'WP’f O%%”&gélﬂg -OR 12a -CN, -CF3, and -NROR10; each
R12a @nd thf%iﬁng & dommgeyma rvd edviin ity (W'\ﬂfét'dﬁng JRIRAVE QGER" are as
e naepen osen
S 6 A o R R o
ﬁ(Ct Pedi(yl)ng)f aC dRpBurtdyoNherein seifl £-Cv)arylaruipds eptirally §ubstltuted
wief atﬂ@ﬂ;t ah’@‘élﬂnstlfﬂbﬁtrse@&e@ﬂbmma% eracpdmwﬂ n@l-pfoém WY a-N(c1 -Cs

h 14
élﬁ?ﬁ/l a comrbna_f)rbe%a%n{sotg Z%%g)lrp)a cc{m&l%cr E{{J f’grgu@ é}g (ﬂqjem R
Qrid aligh o@ﬁ?w% atigyld, oatH(CeSlubartl), whereth saidtGr-Cas alylegisip i9 npilonally
Ssibaltbd wenit 1661 aetRbsttucpBeRaled g6M hSlog &b at Kafityi, -o@Hocm, and —

d -N(C 1-C6 alkyl)2, to afford a conpound
?é?%%?gqg1V) (V) (I'V) b) hydrolyzing the conmpound of

formul a IWW twoakford a conpound oRk* f gigruga (16V)

wher ei n ga;_c) treaR

formul a (h Lth a conbination ofNr ents to afford
a compound Qf ornula (rrr), wherei is hydrogen or

a suitable prote tlng group, and RZ is cfWcs al kyl
Or - CH)2( Cotra@tiGy drey kdmponha: rogiformsiai () GBithCad aaidydr baseup afford a

dompBiid ARANLY BUklet | tuted with at

e) treating the compound of formula () with a compound of formula (IXa), to
afford the compound of formula (Ia)



| east one substituent selected from hal ogen, Cl1-C6

al kyl, -OH, -OCH 3, and -N(G -C 6 al kyl) 2; d)
woneet2sagit he conpound of formula (I111) w th aRCagBI0€002342

base to afford the conpound formula (11) Further

provi ded herein are such nethods, wherein the conpound

of formula (11) is (Ha): or V\herelnthe ound of

formula (11) is (lib): A'so included herei re any of

t he above-described met hodSRzavvher eininft| gpound

of formula (WrspRL | cl oal kyl ; R4™i el ect ed

from thr 1- G6 QR-&F&G)—an\ - &3, oy
hal ogeh; 'R'-CN, "an NR "2aR12b; R5 js S¥I 8 fed
from hyd¢ , Cl1-C6 alkyl, -(CR 9R10)n ,

hal ogen, gOR12a, -CN, and -NR 12aR12b; selé%ted
from hydrogen, C1-C6 al kyl, -(CR 9R10)nR1

hal ogen, - ga, -CN, and (ng\lR 12aR12b; R7 R's’ s%{F)ect ed
from hydrogen, Cl1-C6 al kyl, -(CR 9R10 nR11 ,

hal ogkors}ill arORIER aspect@Exg prawdedmmhmam@barmea@hmmmanﬂfomm (m,

i s independently sel ected fras hydrggen and C1-C6

al kyl, or R9 and R10 , togethe t he carbon at om

to which they are attgghe C3-C6 cycl oal kyl

group; each R11 is in el ected from

hydr ogen, C1-C6 al kyl, en, -ORl2a, -CN, -CF3, and

-NR 12aR12b; each Rl2a an Bb {5 i ndependent |y

sel ected from hydrogen an& Cl-C6 al kyl; and each n is

Wﬂggﬁendently chosen and is an integer fromO to 5.

Furthernore, the present invention includes such

aboveR d@§bf¥6@ﬂcﬁgﬁﬁ®a§°aﬂﬁereln in the conmpound of

for nuR‘éus(sbllegcted Rﬂmlh&dt@n@rcyﬂk)ma-l(mm R icF;hathgegeOR'?, -CN,
266 al kyl; R6 is hydrogen; R7 is Cl-C6 al kyl;

each and R10 is independently glggtgd from e

hydr oﬁeﬁ sglﬁgeq;ﬂ_rorwygpg@ﬂ C1-Gg alkyd) R -CF3, halogen, -OR %, -CN,

and NR12aR12b

R® is selected from hydrogen, C4-Cs alkyl, —(CR°R'®),R"", -CFs, halogen, -OR™?, -CN,
and _NR123R12b.

R is selected from hydrogen, C4-Cs alkyl, —(CR®°R'%,R"", -CF5, halogen, -OR'#, -CN,
and _NR123R12b_

each R® and R'® is independently selected from hydrogen and C4-Cs alkyl, or R® and

R1°, together with the carbon atom to which they are attached, form a C3-Cg cycloalkyl group;
each R"" is independently selected from hydrogen, C4-Cg alkyl, halogen, -OR', -CN,
-CF3, and -NR°R'®;

each R'? and R'® is independently selected from hydrogen and C+-Cs alkyl; and

each n is independently chosen and is an integer from 0 to 5;
said method comprising:

a) treating a compound of formula (V), wherein R' is defined above, with an
anion of a compound of formula (X), wherein R%is hydrogen, C4-Cs alkyl, -Si(C4-Cs alkyl)s, or
—CH,(Cs-C1o aryl), wherein said Cs-Cig aryl group is optionally substituted with at least one
substituent selected from halogen,C+-Cs alkyl, -OH, -OCHj3, and —N(C+-Cg alkyl),, to afford a
compound of formula (1V);



R10 , together with the carbon atomto which they are

attached, forma C3-C6 cycloal kyl group; Rll is
wonadepessdent | y sel ected from hydrogen, Cl-C6 aP&yiB2006/002342

hal ogen, -ORl12a, -CN, -CF3, gnd -NR9R10 ; each Rl2a

and R12b is independently selected from hydrogen and

Cl- C6 al kyk¢ andyeach n is independent | choseRqoand i's

fo 5. /‘nﬁ\l@:o i ncl ud ke t he
1 nBt Hods, WwhRer&m n t e ¢ onpound %RPS
"RRL is cyclgpentyl; R4 i § ywfogen; R5 is

; is hydrogen; R7 is -CH 2CH8; each RO and
R10 is ind\@pendently seI ected from hydr ogQV) and Cl- 06

al kyl t rbon at

Fo whPen 1 PRy 7 orob@le of Gimite B tecgneid o aRpRYR o formua
g¥iouhsrariRY is rBldrogelr@;pendent |y sel ected from hydrogen,

Cl- oyl ky{reatlhéhfé%ﬁ oun%lf%ﬂnula Y with@Fedmpfatbn- d}d%agents to afford

12aR12hb; ?‘P & B g @2*3 i's |nde endent | 1.
BP0 i B et i S o Gaieloroun, o =
&n6i #iel oahe©6-Caf aryh whereie seid CsChyvagyi gronp issopéoratlpsibsiigioted with at
lEE&'&ﬁQ&Jb@ﬁtuQﬁ%Q@étédWon@hé&g%ﬁ%‘?h%@lﬂﬁrbﬁald é}{d' szf alkyl)s;
conpound of  formila (1a), wherei n’ Ky
orC3C600I0°é\<I> 91 R2a, R2b, and »"
|ndepen8 i df rom-hydr 6ge S >

al kyl , C3 ﬁycl oaI kyl, -ORl2a, - @ = CN, and NR
12aR12b; R4;is s%{,)ect ed from hydrog Clcﬁ@ al kyl ,
-(CR 9R10) nR11 , "-'CF3, hal ogen, -OR and - NR
12aR1%b; RBestigg Q@lcemp@mdfoff@rmwwem) wiean amomsatot@fﬂord the
cc(n%u&%f@arma:b](u) -CF3, hal ogen, -ORl2a, -CN, and -NR
12aR12b; R6 is sel ected fromcpydro n, Cl1-C6 al kyl,
-(CR 9R10) nR11 , - CF3, haIRQge Y - 2a, -CN, and -NR
12aR12b; R7 is select egsfrom hgdregen, Cl-C6 al kyl,
-(CR 9R10) nR11 , -CF3, eny” -RR12a, -CN, and -NR
12aR12b; each RO and RI1ON{ 'R@dgf))endently sel ect ed
from hydrogen and Cl-C6 aIFJ§yI R9 and

Further provided herein are such methods, wherein the compound of formula (ll) is

(Na):

or wherein the compound of formula (11) is (11b):

(@) O
R4
RS @) o
o R
NF ke (ib)
R7

Also included herein are any of the above-described methods, wherein in the
compound of formula (l1):
R' is Cs-Cg cycloalkyl;



R10 , together with the carbon atomto which they are

attached, forma C3-C6 cycloal kyl group; each R11l is
wonadepessdent | y sel ected from hydrogen, Cl-C6 aP&yiB2006/002342

hal ogen, -ORl12a, -CN, -CF3, and -NROR10 ; each Rl2a

and R12b is independently selected from hydrogen and

C1- CoRalskeglesteamdmegdibgen, CCi AREPECRIR,RY, dFgsiemgandoRe?, -oN,

ﬁh'l\ﬂimﬁes fromO to 5; said method conprising: a)

treatipg a conpound of formula (I averein Rl, R4,

R5, RB, S&flCteR ram dydreaane Fefndef .ol @R BENRN e Farfblogen,i-OR™, -CN,

brydirNRj@R“br a suitable protecting group, with a

Ch' r aé@ lS%ﬁ@&gg ﬁgaél% grgggsﬁ% gggélg\@ir—g%f%’ggﬁ}nﬁt13{0%319}0%%9?33, -C

§%ﬂ't"§? Rom each other; c¢) converting said separated

di ast gt @@B@étb@fr&ﬁ'h&@ro?éh 8:- %ﬁkﬁ%@ﬁﬁ% R@alde 1RigbeeR™ o,
adeef formula ( V) treating t

Stereoi sonerically enriched conpound of for mula (1V)1

wher epaphiRE3ng K hig drdegendenttyselesied Friay | hydrogin(4Bl-GR, alkyl, or R® and

RIkisbetifor with tireCelkboh Q@mqg Qnidh )He% are%%h%ﬂ r?orﬁ'?éa §3€6 zgrgoalel roup,

| 5 t ut
2 e P BB b . &b o
-GBcHBd -NRERR( C 1-C6 al kyl )2, with a conbination of

r eag eé‘écﬁ R AfRoe % lﬁde?éﬁgeﬁtﬂ) vﬁ%&%& 'err&fgé'roggéﬁrdng e 55 alkyI@nd

compou of  forml é’l‘
C6 al is igigRendassy ghasei gngl is g integey OBOSG 0 ar yI ),
wher eFm*thsamaJie @ [liesdht mvyiitiog IndluPes suclp pbdveri@bdried methods, wherein

Yhsdohind | east one substituent selected
it co E'%d"f%@n'&% alkyl, -OH, -OCH3, and -N(C r CB

al kyl 5*2'5 CeFGPWC@élkY'ng the stereoi somerical |y enriched
conporhid hedrodear mul a (111), wherein P1 is hydrogen,

W th %C'CdalQ base to afford the stereoisonerically
enric a ¢ofp nd of formula (11); and f) treating the
ster e6| igGyededal |y enriched conpound of formula (11)

Wi th a7.gcm@g|m of formula (1Xa), to afford the

f téftr reieh SR B g e F R nBAPR GoR Py Shosarand s B of K anc
Rettagsther Wﬁh }ﬁﬁe@p@pn aigmdo whieh they srermbiadhed|formn &@y-Codyeldalkyl group;

Conpoﬁﬁ%lﬁcﬁepfeﬁﬁ'e'ﬂw &Iécléd)from%% Eh CRIEG'aﬁ(yI%cSa@nablﬁy‘h -BN, -cFs,
3 gr\gycl oal kyl;” Ris selected from hydrogen, -
A k&ﬁ '(CR 9R10 nR11 , -CF3, hal ogen, -ORl2a, -CN,

and - ¢#eh RARIPR"™ Ridegengeitig seleded framhyuyaien gehC -Cilalkg§ and
al kyl each 6 GEn@EpERAMR] hosert &fads alie949Bm o3, 12a, - CN,

Also included are any of the above-described methods, wherein in the compound of
formula ([1):

R' is cyclopentyl;

R* is hydrogen:

R® is —CH,CHs;

R® is hydrogen;

R’ is —CH,CHs;

each R® and R" is independently selected from hydrogen and C4-Cs alkyl, or R® and
R1°, together with the carbon atom to which they are attached, form a C3-C¢ cycloalkyl group;



and -NR 12aR12b; R6 is selected from hydrogen, Cl-C6

al kyl, -(CR 9R10)nR11 , -CF3, halogen, -OR 12a, -CN,
wanw7/Rsi2aR12b; R7 is sel ected from hydr ogenpCCIB1066/002342

al kyl, -(CR 9R10)nR11 , -CF34ghal ogen, -OR12a, -CN,

and -NR 12aR12b; each RO and R10 is independently

sel ecrREds muemndrandy sd)efedaroth Kylirdgon, al oy lalkylOhal6¥n AR 'RLEN, -CF,,

and 5 Wyth the carbon atomto which they are

attac 4,0rma C3-C6 cycloal kyl group; each Rl1l is

i ndep%?’?ﬂ(ﬁﬂt jagd S5 sdndegerteinsaipeipbam hydmigeaBna Lk g alkyl.

hal ogmmtlllam&é’raaspec@if the@?é?sent&h\ﬂanhd)ﬁr&%ﬂﬁib@@ meBRal oR&r@Qanng a

d f hyd
e R B R e B et 1y ehosen and i s

an integer fromO to 5; RSai ¢k=net hod conprising: a)
treating a conpound of .t la (IV), wherein Rl, R4,
R5, R6, and R7 are as he}@i tref ore defined, and Pl is
hydrogen or a suitable prot {ng group, with a
chiral, nonracenic base to afford,a mxture of
di astereoneric salts; b) zsep ng said
di astereoneric salts ksom e ther c) converting
sai d separated diastere mBfiC sd'ts to a
stereoi sonerically enril reonmpound of formula (IV);
d) treating the stereoisanerically @yriched conpound
\%er% rrrula (I1'V), wherein Pl is hydrogen or a suitable
protecting group and R13 is hydrogen, G C 6 alkyl,
- Si ( R1is €6Caklky oy 85-Conyclodiyl;2( Ce- C10 aryl ), wherein
sai d RB-R¥F, GhARY! arél%@éfﬂnb@peﬂ@édtl?@@lb&té‘d %Hmsﬁybkﬁéﬁ%aggérh C1-Cs
% Clez?:s ne. %%gal gﬁ%ena sed %g,g% &4 om hal ogen,

Yoo Co CpgIpalky a 1)2, with a
conbl Rsis iselectest frone hyysoges, @eceaeﬂﬁbed:l%i’RZ%nEPe@Fg,maemabm%a -CN,
slaringreq2zconpound of formula (111), wherein R14 |s

hydr o C - Si kyl )3, or .
200t %ﬁasﬂ?%sq‘?wh@%qen e FI0h TR LBl G o Jgiopeh, -OR'™, -ON,
' substltut ed W|th at | east one substituent

seI ec,tg@qgi s&g&g@ ”‘?’l‘ﬂ . K gORgﬁq_lR“ L RaioBlf -or™ e,

) treat’n
%ﬁde |'§or'ner| cally enr| ched compound of formula (I111),

vvherelR nis Bdledtad fnonal hyateyen, Ov-C4aligl, barERRES 0B, chalogén, -OR™2, -CN,
|§mmer| cally enriched conpound of formula (11)
In a still, further aspect of the present invention are

pr ovi ¢l Rmepd) deés We@ﬁ“éﬁﬁ'if isplgcted Eera hdspass s iCa&s Bljy), or R® and
Rfirtogsited witiomp eaboh sbmftewRh fey 4¥)attadhbe Fétns ¢R; dySlodikyl group;

-C6 al iy Rk .n@pe%en?f‘é%%l%&é‘ ¥ hydrogen, C+-Cs alkyl, halogen, -OR'?, -CN,
-CF3, and -NR°R";
each R™ and R'® is independently selected from hydrogen and C4-Cs alkyl; and
each n is independently chosen and is an integer from 0 to 5;
said method comprising:

a) treating a compound of formula (1V), wherein R', R*, R®, R®, and R are as
hereinbefore defined and P’ is hydrogen or a suitable protecting group, with a chiral, non-
racemic base to afford a mixture of diastereomeric salts;

R4 P1o R1 (o]



R4 is selected from hydrogen, Cl1-C6 al kyl, -(CR

9R10) nR11 , -CF3, hal ogen, -ORl2a, -CN, and -NR
wa2eRH25881R5 i s sel ected from hydrogen, Cl-C6 aCkyB2006/002342

-(CR 9R10 nR11 , -CF3, hal oggp._ -OR 12a, -CN, and -NR

12aR12b; R6 is selected from hydrogen, Cl-C6 al kyl,

- (CR 9R10) Bgﬂalatmgsﬂalas@@blﬂgﬁfbalts%éa%ﬂotlTeQN and -NR

(&R o) eSS el B B RE SCh 3L Shfciegereaty
Eﬂm%pmr@a@dwofmn‘ahdl\@?lo i s i ndependent I y sel ected
from Qydr O%anﬁr’cﬁ’e %re@@oﬁbrlﬁ:‘)éhy erﬁkhéagc@r%ur%lgf ﬁormula (IV), wherein

§t@g @wﬁa@e“f . alﬁy'c%'@%%')@aqr rz?iqh(ﬁ? "By iR uh e 4BPIOR SR G-Cro any
igrede jseaptienaly wtstﬁhbd il af Iegatroiney shibstieamt seﬂEote(aa‘rcmi kajbgen,C4-Cs alkyl,

t@lliogéﬁHs, SR 2an(c-eN aik 3wntﬁng {)}'ﬁ%ﬂ'ﬁi@m&b ek BLford a
2b|S|neen entr&g/ sel ecte romg(lro en and
p

éffeeemaﬁwl ¥ ensphedscampqupchefiforgiula(IBuihessin & pie Byegsnn§Cs alkyl,
GBI HT;s atkpigh, examz(cemso arplyl eyherethesaidl §e-C b agEdrodig opionally substituted

ok SR TR A0 T PARETEL by, v

AlH2r aceri ¢ base to forma mxture of diastereoneric

salts; b) separalipg said di astereomerig, sald sof rom

each ot he&; Wertl ng sai e

salts to aNs;, re0| sonerical ly enrighed conpound of

formula (1) AR50 included herein arfe Bhy of the

above- descr ibed mdhods, wherein saifd chi K&l

non-r aceni tedtmg¢he seraomdmnemaélly enituhed eangpuiud afforea @mndvherein P’
anﬁ)fd?dgen S@itrdad kb %r baQé)rtb Fﬁ&@'ﬁec g&nérﬁ;aiﬁleerﬁﬁﬁéaodcompound of

from cls-1-am no-2-indanol,  ci nchoni
foraua 4Bi #ane, tert-1 eucinol,
2-am no-1, 2- di phenyl et hanol ,
and 2-am no-1-(4-nitrophengd) - ]or 3-] propanediol; and
wherein said chiral, n mne is selected
from (1R 2S)-(+)-cis-1- an 02|ndanol
(-)-cinchonidine, (R)-1-am
(S)-tert-Ieucinol, R7
(1R 25) 2- ﬂf@étﬁh@ tﬂle %téiléd?ib%)ﬂ:a% haRHed com&ound of formula (I) with a

borhogthl P eaney 4 s P SeiraRPOp Al FrngiRacaRowd ogfomula (2

chiral, non-racenmic amne is (1R 2R) - (-)-RR R

2-am no- 1- (4-nitrophenyl) -1 3-propanedi g.. still

anot her aspegt of c1the pr ese t éﬂnventl on ar rl vi ded
\N \ N

H N N7 “R%

~oaet hyl benzyl am ne,

an (IXa) (la)
A further aspect of the present invention affords methods of preparing a
stereoisomerically enriched compound of formula (1),




(1'V), wherein: R4 is selected from hydrogen, Cl1-C6

al kyl, -(CR 9R10)nR11 , -CF3, hal ogen, -ORl2a, -CN,
wanw7/Rsi2aR12b; R5 is sel ected from hydr ogenpCCIB1066/002342

al kyl, -(CR 9R10)nR1l -CF3, hghogen, -OR 12a, -CN, and

-NR 12aR12b; R6 is selected from hydrogen, Cl-C6

ahégin; - (CR 9R10 nR1 1 , -CF3, hal ogen, -0OR 12a , -CN,

and H&s@%@l' r@éf gyc%glbg%t ed from hydrogen, Cl-C6

al kyl hal og en, -OR12a, -CN,
and ﬁﬁz'smb?mEroméu@rﬁngaﬁdalm&(ce R d%be@fﬂemwdgyn -OR™, CN,
amd e '@e'?.r om hydrogen and G -C 6 al kyl, or RO and R10

, toges e.carb at h, they are .
attac g !femqeéﬁgm@dr&e § P@ﬂ?ﬂ]y‘l(gﬁéﬁ@u% Clerhaiepen,-OR', CN,
ﬁmalé\ﬂ%nﬂent |y selected fromhydrogen, O C 6 al kyl,

hal og&his sofefad fom hy -8, alid (cRIR'Y ZaRlh: -OR"22
Og_ 5;, 12R12b is mé;l;gbpegnggn??@nsél ect%d frorsﬁ %&%‘ré@ggﬁ N,
an ‘al kyl ; R13 is hydrogen, Cl-C6 al kyl,

- Si (CE (saelabtqurrprﬁ hydrpgenCE} -2 &l6A, GI(CIRPRAD, /') Cﬁahesnagbm -OR'®, -CN,
§|<'rH-CNF€@R@10 aryI group is optionally substituted with

at | eas% bstituent selected fromhalogen, &rC6
al kyl €3¢ and mdgﬂ%pdemtyée@ct% framihyfinpgenmand; G;-Cs alkyl, or R and
RY cfiopejieat with thes cartioh atpineto phioh 6GY BrGtigteY Fomes ds-e@@;lmoamy: Sroup:

Indep@e{L‘H%t 1s¥r2?%B&§lgﬁ}lya§3% eéfr@rﬂ hg&gg&ev\,ﬁe? )hct}g 98N, -OR'®, -CN,

Furt her are suc
=&y ghd N Eél kyl )3 or CH2(06 C10 aryl), wherein said

lCG Ctlé)amlﬂﬂa agd Rﬁblsllrﬁiep@tdlbmlyt&lalgb‘t}e&f#&ﬁEycltrétjeﬂ‘éntWC‘i -8; Akyl: and
eas ect.e om ha
ol oyl NG HEB AR o R G ol GRS o,

?%WG“B%C‘HWF@S'S@Q}Ch conpounds wherein: R4 is sel ect ed
f rom kydr Ogﬁmng @Jcoﬁﬁ@o@dkdf'formm@ Wlﬁ‘ﬂilR R5 &Band R are as

1 b RS
REL 805 celie 45 ahtro R s SgGF Sraens Sk el non.
ta@Blcbﬁﬁ@It@g@fd andmrgafdlamormmsalm 12aR12b; R6 is
sel ected from hydrogen, G- CG al kyl, -(CR 9R10)nR1 1 ,
-CF3, hal ogen, -0OR 12ayg - PR NR 12aR12b; R7 is
sel ected from hydrogen, JCIJ 06 al kyl°" ~(CROR10) nR11
-CF3, hal ogen, -OR 12a, "~gNre V)
R7

b) separating said diastereomeric salts from each other;

C) converting said separated diastereomeric salts to a stereoisomerically
enriched compound of formula (IV);

d) treating the stereoisomerically enriched compound of formula (IV), wherein P’
is hydrogen or a suitable protecting group and R™ is hydrogen, C4-Cs alkyl, -Si(C4-Cs alkyl)s,
or —CH,(Ce-C1o aryl), wherein said Ce-C1p aryl group is optionally substituted with at least one
substituent selected from halogen,C4-Cs alkyl, -OH, -OCHs, and -N(C4-Cs alkyl),, with a
combination of reagents to afford a stereoisomerically enriched compound of formula ,
wherein R is hydrogen, C4-Cs alkyl, -Si(C+-Cs alkyl)s, or —CHy(Cs-C1o aryl), wherein said
Cs-C1o aryl group is optionally substituted with at least one substituent selected from
halogen,C4-Cg alkyl, -OH, -OCH3;, and ~N(C+-Cg alkyl),; and

R4 P1o R1 o} R4 P1o R1 (o] o

RS RS
7 OR® — 7 OR™
N A~ RO N ~# RS

R? v R7 (i



and -NR 12aR12b; each RO and R10 is independently
sel ected from hydrogen and Cl1-C6 al kyl, or RO and R10
WO 2000¢esdser with the carbon atomto which theyParaB2006/002342
attached, forma C3-C6 cyclQghkyl group; R11l is -CN,
each R12a and R12b is independently selected from
hydr ogen aggatlegd tfebstarbdistmernibBhip ehrfchby E0ni@aRd ofEdrmiuf (11l), wherein P’

Rtfeosr i Sosste sy b eePlsaoiteRt i oefpinksorormte
substituted with at |east one ?Ptuent sel ected

from hal ogen, &r C6 al kyl, R'OH, {: , and -N(C 1-Cs

al kyl )2; Pl is hydrogeRior\e PEabl e protecting

group; and each n is indgpendently chosen and is an
integer fromQo 5. In stif] RndPher aspect are such
conpounds, wherein: R4 is Mydrogen; R5 is Cl-C6 al kyl ;
R6 is hydrogen; and R7 is Cl1-C6 al kyl; Further

provi ded herein are such conpounds, wherein: R4 is _
hydr ofed stillggrthes asregf of thespresgst in¥eriigny prguevidedmetiods ofjpreparing a
gietddisoraattafylshritieeditydpagepf muEldgs al kyl . In still a
further aspect of the pregent inve(gti on are provided
conpounds of the formyla:jAl s8'&pn8l pded herein are such
conpounds, wherein Pl ' Hkyl ) 3 or
-CH2(C6-Ci o aryl), wher®i i dpgb- C10 aryl group is
optionally substituted w1h at feast one substituent

sel ected from hal ogen, Cl1- al kyl, -OH, -OCH3, and
WRg'eint 6 al kyl >2. In still a further aspect of the

pr esertf isignaznikyion caceeyepaR@uUNds of the forrmula: Al so

TR UGBl o A RTINS L0 Bl o
asl-NR “Rryil group is optionally substituted with at

| east RORBeRLIE frbhUgiby&etae] am,fi(@paﬁrd"f?hlmgem% n, -OR'® -CN,
alcgyl ekl -OCH3, and -N(C 1-C6 al kyl >2. In a further
TR B the present invention are afforded conpounds
of f oRfrisisatectath&pmihwdrogen, C+-Ce alkyl, ~(CR°R),R"", -CFs, halogen, -OR™, -CN,

and _NR126R12b.

R’ is selected from hydrogen, C-Cs alkyl, —(CR°R'%,R"", -CFs, halogen, -OR'?, -CN,
and _NR123R12b.

each R® and R is independently selected from hydrogen and C;-Cs alkyl, or R® and

R', together with the carbon atom to which they are attached, form of C3-Cg cycloalkyl group;

each R is independently selected from hydrogen, C4-C alkyl, halogen, -OR'%, -CN,
-CF3, and -NR'*R"%;

each R™ and R'® is independently selected from hydrogen and C4-Cs alkyl;

P'is hydrogen or a suitable protecting group; and

each n is independently chosen and is an integer from 0 to 5;
said method comprising:

a) treating a compound of formula (IV) with a chiral, non-racemic base to form a
mixture of diastereomeric salts;

b) separating said diastereomeric salts from each other; and

) converting said diastereomeric salts to a stereocisomerically enriched
compound of formula (1V).



P1 is hydrogen or a suitable protecting group; R4 is

sel ected from hydrogen, Cl1-C6 al kyl, -(CR 9R10)nR11 ,
woGCh®B/ 0258l ogen, -ORl12a , -CN, and -NR 12aR12b; PREIBX06/002342

sel ected from hydrogen, CIl-Cg,al kyl, -(CR 9R10)nR11

-CF3, hal ogen, -ORl2a, -CN, and -NR 12aRl12b; R6 is

sel ecnpd ifdu@ed Rg@moge ainy Gﬁth@@b@‘l/d‘&’dscnbeﬁ Gt OWiRRdid: said chiral,

o e RbRBEL oo 18 rac G B0 e S ot pppepemic amine

iscrsplecied| depah, cmM@-Z-m@NOI arinchogRiine? a Rispiinoinsiacdy Rert-leucinol,

anehifd102- Ulﬁhénﬂlldfhaﬁdld@!ﬁhé%eﬁ@b&ﬁﬂrlﬁﬁ*{nﬁr @H&Wrﬁt@rﬁlﬁgﬁﬂ4 ﬁ’ﬂgphenyl) 1,3-
e er

GaiTve Bl e e o i Sl fom (25t
epwb@dndeppl, gr oupt)-drichornidine, CN;, efR)H-drii@andanel R12b ($)stert-leucinol,
K1|F{C@-Q[Bilrﬂﬁﬁ-i y- dﬁ)ﬁergﬁeftr%%lf (82 %W%@fﬂg@é}lzﬁgﬁmgﬂa&% I@bk)yé )1-2-am|no-

) L% osen and I1s an I n
%?‘E“'EW@H@'A PIoBAe 0} e BITe B il Baf-rapgTae amw&mﬂ&?@ -
B-@mériorl -@snéiropberiyl)-d Srgyenanediol. wherein P1 is -Si (C 1-C6

al kyl )@stﬂranotﬁgpésggcth tlfey EJb mvg\‘ﬁgﬁ %H\?\frﬁﬂh% gﬁn (c}EHst of formula

group 1s optional stitute dast
aﬁ%stltuent sel ect ed fron1ha|ogen Cl-C6 al kyl, -OH,
-OCH3, and -N(C 1-C6 al kyl)2. oAl sew=i ncl uded herein are
such conpounds, wherein: E& |$ hydrogen; R4 is
hydrogen; R5 is Cl-Coraall N3 hydrogen; R7 is
Cl-C6 al kyl; and A+ is [a [ ounter-ion. Further
i ncluded are any of t he'~etboree- desEr i bed conpounds,
wherein said suitable coehter-ion igvgerived from an
base; and wherein said am ne base is

glc cI hexylan1ne or wherein said amne base is a

chi raR is gelhcted eRinydraganne-Bedle), QR RAGR | 1%k ogen, -OR™, -CN,
hmmaﬁﬁ%aPe such conpounds, wherein said chira

cr 5. 1 RER BT sl ERe el R R EE i 2r on
F%*ﬂ“ieﬁélnol 2-ami no-1 , 2-di phenyl et hanol ,

al phaRmtsbl)é&tb&ﬂé'Mlh%Fbgéﬂ Cf’ﬂ@éjalkyl ~(CR°R™)R", -CFs, halogen, -OR™, -CN,
‘ -1, 3- propanedlol or wherein

Qb5 (4-ni trophenyl)
?Eeghghﬁra non-racem c am ne base is selected from
1 R 2R) ls(sel)ectgd fom hydrogen, C4-Cs alkyl, -(CR°R'®),R", -CF;, halogen, -OR™, -CN,

and NR12aR12b,

each R® and R is independently selected from hydrogen and C4-Cg alkyl, or R® and
R', together with the carbon atom to which they are attached, form a C5-Cg cycloalkyl group;

each R" is independently selected from hydrogen, C4-Cs alkyl, halogen, -OR'?, -CN,
-CF3, and -NR™R"?;

each R'® and R" is independently selected from hydrogen and C4-Cg alkyl;

R%is hydrogen, C4-Cs alkyl, -Si(C4-Cs alkyl)s, or ~CH,(Cs-C1o aryl), wherein said
Ce-C1o aryl group is optionally substituted with at least one substituent selected from
halogen,C4-Cg alkyl, -OH, -OCHj3, and —N(C;-Cs alkyl),

P'is hydrogen or a suitable protecting group; and

each n is independently chosen and is an integer from 0 to 5.

Further included are such compounds, wherein P! is ~Si(C4-Cs alkyl); or -CH,(Cs-C1g
aryl), wherein said Cs-Cyo aryl group is optionally substituted with at least one substituent
selected from halogen,C+-Cs alkyl, -OH, -OCHj3, and —=N(C4-Cs alkyl)o.

Also included are such compounds, wherein:



1-am no- 2-indanol, (-)-cinchonidine,
(R)-1-am noi ndane, (S)-tert-leucinol, (1

we 20 )j02238anm no-1 , 2- di phenyl et hanol PCT/IB2006/002342
al pha- net hyl benzyl am ne, and glR 2R)-(-)-2-am no- 1-
(4-nitrophenyl)-1, 3- propanedlol or wherein said
chirak? |srs@l%ct%a¢r€mr@dr@58m@1-bg§l@ll-%crﬁ%@)&ﬂ) (ng)hangen -OR'™, -CN,

Q;Lb (4-ni trophenyl)-1 , 3- propanedi ol . still

gﬂcg r Raspect of the present invention are prow ded

conpoiigselstted tombldrogen| ¢ags allvhe(@R°R')RY, 1083, elogat, €@R'%, -CN,
faﬁ@mﬁvgﬁﬁn’z@gen Cl1- CG al kyI -(CR 9R10)nR11 , -CF3,

hal ogep, &% -NR 12a R5_is selected,
fr om Ry BrSEE8R0 oA %m%ﬁwr-% 2R GRED GRE IR R helgogh, OR ™, 0N
bad SRFR'Z0R 12a, -ON, and -NR 12aR12b: R6 is sel ected

ffom P{X’Qfs‘é%@@d fr% h?@rc%nk&-ge al@{@%’%@% st : haldger -OR™, CN,

a ogen,
é@? 51from hydrogen C1-C6 al kyl, -(CR 9R10 nR11 ,
- CFS el ngmd R" ERiRpendentGNeleatad fmmmy&rzg@lé’rbi; C£aadkyR9r R® and
ey n .
B LSRR b RV LB B RAED R0 o
atom Ro 'Wﬁ'\lzh they are attached, forma C3-C6
cycl oahdnyR™gine Y isaedeperfdédtlyi sa|ebtealfmﬁ AgBOdenlang €l -e¢ bivg:

o Rl € oS G B By s

SeLecort gfouBnis Hapdprate reubstitited] witts 2kl least jonpisubsitbeptirselgeted from

ﬁalo@nwd@mﬂem{ obesy, bﬁw—mbpépalkyﬁédf is Cl- ICG al kyl or
0 aryl group is

opt i o 13?\)'5%3%96')/?@@5%% RIPIERNGGropRA8Y one substit uent

sel eceed rfis oxepeabediy ohaSen @8l iabkipteger fOF) 0 to@CH3, and -

N( Cl frbstift biother Aspedite Q&%Qoﬂgéu%dé Riergndent |y chosen
|%4an I.nteger from Al'so I ncluded herein are
such

IURYR" wherein PL is -Si(C 1-C6 al kyl)3 or
- CH (8%*8@]1@3salkylt) wherein said C6-Ci 0 aryl group is
opt i oQalsIh¥, yhstid uted with at |east one substituent
sel ect ed rom hal ogen. OrC al kyl, -OH, -OCH3, and -N(C
1-C6 I|§ 1) C2alkeli 5o i ncl uded herein are such compounds,
wher ei n:

Further provided herein are such compounds, wherein:

R is hydrogen;

R°® is —CH,CHs;

R® is hydrogen;

R is -CH,CHs; and

R"™ is hydrogen or C4-Cg alkyl.

In still a further aspect of the present invention are provided compounds of the
formula;




R4 is hydrogen; R5 is C1-C6 alkyl; R6 is hydrogen; R7

is Cl1-C6 alkyl; P1 is hydrogen; and R14 is hydrogen or
wQ@i2e0Z/0833lI kyl . Al so i ncluded herein are such ceapeBIVI&002342

wherein: R4 i s hydrogen; R5_i1§__-CH 2CH3; R6 is

hydrogen; R7 is -CH 2CH3; P1 1s hydrogen; and R14 is

hydrog®s iRéluded- h&reinl 4% |sucl Rombduntis, ARRE&ISTPIABPES{C, %, alkyl); or

t resent inventi e provi ded conpounds. of .

RIGE B, WASTFR B aBL STt BorberRy SUHshytae gyt reast one
Sibs{igentIskigdted fr¢nCRAIORDE 18REIKY, -OH, EFTHR, atiNiQe0s alkR 12a

co ¢ R e SePaaRORe piferk  SRbSE G i AR BT
-CN, and -NR 12aR12b; R6 is selcﬁzt*cé"d3 f rom hydr ogen,
Cl-C6 al kyl, -(CR 9R10)n F 3, hal ogen, -OR 12a,

-CN, and -NR 12aR12b; R s from hydr ogen,

C1-C6 al kyl, -(CR 9R10)pRL1 , - hal ogen, - ORl2a,

-CN, and -NR 12aR12b; each R& and R10 is independently

sel ected from hydrogen an G -C 6 al kyl, or RO and R10

, togaisbenclidetihhdréiR Hardaem cahpdtinti®) WHbreih B'hBY-Scs-Co alkyl); or

d - | pal kyl gr.oup: h RL1
by e S Y B RN bR oGRReg s e
Reistiyen genem{m halggen, C+ G 31Kyl @i, ~PIRORAGE -NéGeBs #MyDa and
R12b inSaﬁunmrasmeatmeyprés%hﬁmeﬂﬁonfe{r@aﬁdadéarc@&?amayGf okt

al kyl; P1 is hydrogen or a suitabl e protecting group;
0, 0" A
L
R N
R7

wherein:

P'is hydrogen or a suitable protecting group;

R* is selected from hydrogen, C-Cs alkyl, ~(CR°R'®),R"!, -CF3, halogen, -OR'?, -CN,
and _NR126R12b.

R® is selected from hydrogen, C-Cs alkyl, -(CR°R"),R"", -CF3, halogen, -OR'?, -CN,
and _NR12ER12b,

R® is selected from hydrogen, C;-Cs alkyl, —(CR°R'®),R"", -CFs, halogen, -OR'?, -CN,
and _NR123R12b.

R’ is selected from hydrogen, C;-Cs alkyl, ~(CR°R'%,R", -CFs, halogen, -OR'®, -CN,
and _NR123R12b.

each R® and R" is independently selected from hydrogen and C4-Cs alkyl, or R® and
R, together with the carbon atom to which they are attached, form a C3-Cq cycloalkyl group;

R" is -CN;

each R'® and R' is independently selected from hydrogen and C4-Cs alkyl;

each n is independently chosen and is an integer from 0 to 5; and

A" is a suitable counter-ion.

Also included herein are such compounds, wherein P' is -Si(C4-Cs alkyl); or
-CH»(Ce-C1o aryl), wherein said Cs-Cig aryl group is optionally substituted with at least one
substituent selected from halogen,C4-Cs alkyl, -OH, -OCHs, and ~N(C4-Cs alkyl)s.

Also included herein are such compounds, wherein:



R14 is C1-C al kyl or -CH2(C6-C O aryl), wherein said

C6-ClO aryl group is optionally substituted with at
woOeearst02838¢ substituent sel ected from hal ogen, CReT@B2006/002342

al kyl, -OH, -0OCH3, and - N(CL-C6 alkyl)2; and each n

'S |ndependently chosen and is an integer fromQo 5.

Al so iphedHy d@?e,herel n are such conpounds, wherein Pl is

-Si ( 521 I)3 or -CH2(C6-Cl10 aryl), wherein said

C6- C1 ésC@'Fma? up is optionally substituted with at

| east ROiseCis@ambtylit uent sel ected from hal ogen, C1- C6

al kyl RO 1PjdrogéH3, and -N(C 1-C6 al kyl)2. Al so

i ncl ugﬁd ge el n ar such conpounds, wherein: R4 is

hydr o 06 alkyl; R6 is hydrogen; R7 is

Cl1- CGPaisI@/s%u;tamcmmteh}odr ogen; and R14 is hydrogen or

Cl-C6 F@Hl‘féflmchﬁleé QAr dér B dﬁq}?éjalgb% @b&n@éoeco?ﬁb%nno‘éowgrglﬂ%%rd suitable

wher ei n: ogen; IS -
[S9HNSh: is R'#errvgd @iﬂz@eamm .bgsqqyaradog@we"anaa@mmmg base is
hiicglciargeyiaroine; Gt whereml dajdl amiheabasetis actotah) @on-agpeictantfe ddo€ Further

%ﬁﬁ@&ﬁer&&%?&@ukﬁg?rﬁﬁoﬁn%f iwf?érg’ ﬁgmg QHB? Lﬁgﬁi%fg%g;f ﬂ‘“&f% &slected from

OpEReARNeIR1oL cns—1e@%§3r?o Mp%&‘éﬂ cmclmqndma 1-a@|qomgqm, " tartleucinol,
b2aiRich 2 Biphérs/cieh s taathahfetiyibbygraagen, anGl2-efminal kynitrophenyl)-1,3-
S50 B, L B05R s oS OR ¥
1o GRIGaRL L | )@m@hom@w%gen ( ménoindeng, and (SNRrt-leucinol,
1ab8)2hamifd-1 iosdigheh@athedl, faheiniundieasamidel 408 @RER)-¢-)-2-amino-1-
%&&%@%ﬂ)—ﬂ%%péneﬁ%ﬁ%f whSLiQ 98T eniral Re Bicermic Smird Wse IR 2R)-()-
2-amino-1-(4-nitrophenyl)-1,3-propanediol.

In still another aspect of the present invention are provided compounds of formula
(Na);

O _OR™

R’ (a)

wherein;

R* is selected from hydrogen, C;-Cs alkyl, -(CR°R'®),R"", -CF;, halogen -OR'®, -CN,
and NR12aR12b

R® is selected from hydrogen, C4-Cg alkyl, -(CR°R'®),R"", -CF;, halogen, -OR', -CN,
and _NR123R12b.

R® is selected from hydrogen, C4-Cs alkyl, =(CR°R'®),R"", -CF3, halogen, -OR'®, -CN,
and _NR126R12b.

R’ is selected from hydrogen, C;-Cs alkyl, ~(CR°R'®),R", -CF;, halogen, -OR'®, -CN,
and _NR123R12b,

each R® and R is independently selected from hydrogen and C4-Cg alkyl, or R® and
R, together with the carbon atom to which they are attached, form a Cs-Cs cycloalkyl group;

each R"' is independently selected from hydrogen, C4-Cs alkyl, halogen, -OR'®, -CN,
-CF5, and -NR°R"%:



each RO and R10 is independently selected from

hydr ogen and Cl1-C6 al kyl, or RO and R 1ltogether with
woOheo7masison atomto which they are attached, f®8CmiB2006/002342

C3-C6 cycl oal kyl group; each,RLll is mdependently R

sel ected from hydrogen, Cl1- al kyl , hal ogen, -CR12a,

- CN, E&ﬁa‘?md R‘WQMsndeﬁ@@@le&%&&orﬁlh?drBﬁemnu %:1-C6 alkirl
|ndep§, enoera @ge tgﬁ%g’?gdrogen and Cl-C6

R14 is en & Bind each nis
i ndep@nd’érﬁﬁcys aityb Se®Hattd-Cisargh Whetedrgeaid £e-Gm @yltgrodp. is optionally

Alisstuted QitH @ﬁl@asﬁ Sh&kubsiiicht %%&Wﬁ c 00 8kR] BH, 1%5]CI-_I/3 and —

[ dro R5 is Cl-C6 al kyl; i s hydrogen: and
Nzo@l/ % kdyl Al so |ncI uded here| n are such

conpoeady) is widepasidently Rioses akrid o géager RN 0 & 5.CH 2CH3; R6
i's hymsgglﬁélude@nﬁeraz 48 subt c8fbRmad, wisdrdih |P1al f%l 1%!5 aéksyl)g, or

resent invention are provid
3G rnPa): VHEFE AR Gl Mk EPHe PP HRIGCHEN o east one
Sibsti8erdIskigéied frdnCRaIOFRDC +TRALKyI, -OHFOGH., lval -N(enC; alkiB,.12a,
-CN,  apd lncmgeéli@m%@su%ﬂoﬁrﬂs@ﬁ g&’nf rom hydrogen,

Cl-C6 @ ¥ hal ogen, -OR 12a,

- CN, 98 aR12b; R6 is sel ected from hydrogen,

Cl- C6R5Islcwc;6a+k§/|CR 9R10 nR11 , -CF 3, hal ogen, -OR 12a,

- CN, ﬁmr; {hlggélrgaRl% R7 is selected from hydrogen,

Cl- Co6 k CR 9R10JnR1 1, -CF 3, hal ogen, -OR

12a, RCN ’é‘m@'k}"NR 12aR12b; each R9 and R10 is

[ ndepehaamrbyens@mcﬁct ed from hydrogen and C C 6 al kyl,
with the carbon atomto which

or 31
t hey gr ggh Ogeﬁoﬁegg%%fﬁ a C3-C6 cycl oal kyl group;

Also included herein are such compounds, wherein:
R*is hydrogen;

R® is =CH,CHs;

R® is hydrogen;

R is ~CHoCHs;

P' is hydrogen; and

R is hydrogen or C;-Cs alkyl.

In still another aspect of the present invention are provided compounds of formula

().
OR14
o)
4
S R P1O
R 2
N._.=z RS
R (1llb)
wherein:

R* is selected from hydrogen, C-C alkyl, (CR°R'®),R", -CF3, halogen, -OR'?, -CN,
and -NR'"#R'?;

R® is selected from hydrogen, C-Cs alkyl, ~(CR°R'%),R"", -CFs, halogen, -OR'2, -CN,
and —NR'ZR2

R® is selected from hydrogen, C;-Cs alkyl, -(CR°R'%,R", -CFs, halogen, -OR'™, -CN,
and ~NR'R"2:



each R11 is independently selected from hydrogen,
Cl-C6 al kyl, hal ogen, -ORl12a, -CN, -CF3, and - NROR1O;
weaalT/0R18a and R12b i s i ndependently sel ected PCOAB2006/002342
hydrogen and G -C 6 al kyl; Rg]g,_i s hydrogen or Cl-C6
al kyl; and each n is independently chosen and is an
lnt egﬁﬁsfsfeiéme@frbﬁu drogérd @,-cpaky dedreN &' -GE.ehaéleh, -orR™, -CN,
@L\,h wher ei n@, Oﬁél S hgdr%ggn % i s CL- 066% lkyl ;
rogen and R7 is C1-C6 al kyl. Also included
her ei ﬁadﬂé aidR"° ésaingrpamitstly seestedifiom drogsn AydE eQeaikyl, RB R® and

IR olgbin&Hild:; thﬁ@arl‘)oﬁ M{o%ﬁ!ﬂ thé?lré?e dRbched, foﬂf‘a%@@%cydld&lkyl group;

stilT a fupther aspect of present |nvention 2
or ovi §8% FrefBiRpe "wf %%%?Hdrﬁfgmd‘yéwﬁﬁb&ﬁ&s Il ErlopnerOR™, -C
(CRy) anamvefRfin:  R2a, and R2c are each

I ndepgpdegred 1o Gl 66,
l Kyl SR g, gﬁf‘ﬁéﬁ K YOG AR 0 G
12aleb's ng%" A& Wig prPtPQWQHSP&Pogen Cl-C6 al kyl,

-(CR B R 1alkyCh3;CHy @l age aryl), -viHereli gaid G &Y, argingtoug\iR optionally

@&béﬂ&lwd!ﬁéhf%st%ﬁé %&%ﬁgﬁrﬁ F%g@é%Wan%?% gcgﬁlkﬁl l@(—l (Rﬂ—lg, and ~
FakYIREY s sel ected from hydrogen, Cl-C6 al kyI
- (CR 2R Bmpende@&%hodéala@@eran intégeilfdém 0 tdB, and - NR

L2aR aRp Tl RELECHE Ykt BN IG eI R St ceakan, or

19HK@SBrp @AON WhEreiarraidFaeC h @ryil 9@@@@1@6‘@@3"}‘ sybstitstadautre atdeast one
Bwuﬂeﬁ%e@add %rﬁ?hﬁlo@énlmlcs amyl R$H, avdHRakd -N©egel hry),W t h
the ca\i ugg L cﬁ] %{‘&FP?Y’ rehattached forma
S)? GSP 5% al%eu%‘ g i ndependent | y

sel ecRed ffyri@gelhydr ogen, O C 6 al kyl, hal ogen, -OR12a,
-CN,  R%is C;-Cq alkyl:

R® is hydrogen;

R is C-Ce alkyl;

P' is hydrogen; and

R is hydrogen or C4-Cg alkyl.

Also included herein are such compounds, wherein;

R* is hydrogen;

R® is =CH,CHg;

R® is hydrogen;

R is ~CH,CHs;

P' is hydrogen; and

R is hydrogen or C4-Cg alkyl.

In yet another aspect of the present invention are afforded compounds of formula:

wherein:
R* is selected from hydrogen, C;-Cg alkyl, -(CR°R'%),R", -CF;, halogen, -OR'?, -CN,



-CF3, and -NR 12aR12b; each Rl2a and Rl12b is

i ndependently sel ected from hydrogen and Cl-C6 al kyl ;
wanw7@agisin i s i ndependently chosen and i s an PATAB®NG/002342

fromO to 5; said nmethod conppising treating a

conmpound of formula (Ha), wherein R4, R5, R6, and R7

are asz5 heRbRDALATUUGE, Cad, AL HCREROYIOLE, lﬁa‘logen -OR™®, -CN,
f\ﬁ afbXa) to afford the conmpound of fornmula (le).

SO |n(F§I uded herein are such nethods, wherein: R2a,
R2b, Rhis sREcted Homdwiroperd Spnaladt-HGRBDBLG e2Fsf hatypen, -OR™, -CN,
aydjxmg‘éﬁw?bhal ogen, G -C 6 alkyl, C3-C6 cycl oal kyl ,

NR_12aR12b:, R4 | d RS,
s CLroE sé’T&W RV RBO, b Gya Ok RO GFealien. -QRa" -oN
eettNRIFRY"and R12b is independently sel ected from
hydr oggdn Fémﬁd@° Qﬁn&'pgﬁ@entlﬂef%gteb %h%@fgg&eér%' ¢ -G yl, or R® and

Rabadhtianiniy o 2. s
ndQPERTANT P @ OE@EOQH’EOW‘&MWafeoa&é?hedﬁambegwce aw!ﬁpa'kyl group;
C1- Ceeathi®/[ is e pérsiehtyyche®gien froRFydegenCH,-2CkRyI, bges, -OR™, -CN,
WYQQQNRS*F\aWd R7 is -CH 2CH3. In yet another aspect of

t he %enga i nveption are afforded nethods of

pr epaF‘? a B8 RpolFrivfesendeptpipaiested from hyghegeaiand CrEaalkyl;
R2b, &ids Reitbgan er @acaliyndependent |y sel ected from

hydr 0955?1 n lgﬁgg&%gﬂf“&’%ﬁg” ﬁ[kh%% ﬂ@%rq% cyﬁ)lsso: Ielkélct ed

from ﬁ%m&b'é?d hergin g siphkgaMPOUNJSRVIBREIM nR11 , - CF3,
hal ogrhis hy@Rdsda , -CN, and -NR 12aR12b; R5 is sel ected
from ygr %5‘5@1 C6 al kyl, -(CR 9R10)nR1L 1 , -CF3,

hal oge
g le hydrogen; and

R’ is C4-Cq alkyl.
Also included herein are such compounds, wherein:
R* is hydrogen;
R® is ~CH,CHs;
R® is hydrogen; and
R is =CH,CHs.
In still a further aspect of the present invention are provided compounds of formula;
o} o)
B
N A \gs
R7

wherein:

R* is selected from hydrogen, C-Cs alkyl, (CR°R'%,R"", -CF3, halogen, -OR'?, -CN,
and _NR12aR12b;

R® is selected from hydrogen, C;-Cs alkyl, ~(CR°R'®,R"", -CFs, halogen, -OR'%, -CN,
and _NR12aR12b;

R® is selected from hydrogen, C+-Cg alkyl, ~(CR°R'%),R"", -CF3, halogen, -OR'%, -CN,
and _NR12aR12b;

R’ is selected from hydrogen, C-Cs alkyl, —(CR°R'),R"", -CF3, halogen, -OR'%, -CN,
and _NR12aR12b;



and -NR 12aR12b; R6 is selected from hydrogen, Cl-C6
al kyl, -(CR 9R10)nR11 , -CF3, hal ogen, -ORl2a , -CN,
wanaa7/pRsi2aR1l2b; R7 is seI ect ed from hydr ogenpCTIB1066/002342
al kyl, -(CR 9R10) nR11 , hal ogen, -OR12a , -CN,
and -NR 12aR12b; each R9 and 3210 i s independentl|y

sel eclegéh kY S RY Qﬁ@cﬂa%@nd%ﬂ@ Selecfel f@hklﬁfhro'ﬁ&{ alﬁgCﬁé‘sanI@iLQr R® and

her. th the ca
R GRS Wi dhe rupepsuRlony n i A AgPiRI oL A R CRRopl group
i ndepea«clem‘f isyncwebmnﬂadsalac@mfmdwd@em CECs @Byl alhdtagen, -OR™?, -CN,
b@omnNROWZa , -CN, -CF3, and -NR 12aR12b; each
Ja and R12b . ndependent |y sel ected from hydr o%
hnd CEoG a1 a0g I b BTN Selecion B GHTRIAN AP s
and |R1“as1hydn¢gegercfcm1kw)ahd) 5; said nethod conprising

“ eatl, g&@s‘ﬁf&%&mﬁ@ﬂ g%ﬁosfegﬁz@ﬂ;&%n Jllf%)erfrd@ﬁ‘ﬂoeé n R4, RS,

are as rein ned, wth a
conpo@ﬁél"H’f”dF%F%'Pére(qu%?omR?“%ﬁsfWI‘QHG"@ ‘he conpound of
for rruIRéus(HyﬂaogerAl so included herein are such nethods,
wher eig éf:\?@ @Z , and R20 are each independently
sel ect cf om hydr ogen, hal ogen, Cl-C6 al kyl, C3-C6
cycl oﬁ iBlydrogenRend, | - CF3, -CN, and -NR 12aRl12b; R4 is
hydr ogé; ¢,k 4ikgl. C1- G5 al kyl; R6 is hydrogen; R7 is G-C
6 al k%l\lls i cpu(cjiet? Crhmg%l'ezsauc Qéj Rl&% \INIi rI iidependent | y
sel ec B?rom 8ro encand s 'ﬁwl Al so incl uded
her ei R’ airhyd@g@rh met hods wherein: R2a, R2b, and R20
are egely igmlengndent |y sel ected from hydrogen,
haI og G C aI kyl; R4 is hydrogen; R5 is -CH

%Ré“]y mﬂ?/bnaBﬁg and R7 is -CH 2CH3. Furt her
prow Mot H0hetn is a crystalline form of

(R)- 61§Mm|aofﬂﬁﬁgr3égp&f 6f2thé évegent mventlon are prowded methods of preparing a
di methyl -ti~. ~triazol o

di et di n"-

Icf’mp é '“\Jﬁq,ﬁn" yOTet hyO"hydr OXY-
5, 6- d| hydr opyr an- 2- one. drecrystal | ine form exhibits
any one of a character|F§$F<hPeak in the

(le)

wherein;

R?, R®, and R® are each independently selected from hydrogen, halogen, C4-Ce
alkyl, Cs-Cg cycloalkyl, -OR'®, -CF5, -CN, and -NR'*R'?*;

R* is selected from hydrogen, C4-Cs alkyl, —(CR°R'®),R!", -CF3, halogen, -OR™?, -CN,
and ~-NR'?R™;

R’ is selected from hydrogen, C4+-Cs alkyl, ~(CR°R'®),R"", -CF3, halogen, -OR'*, -CN,
and -NR'*R™®;

R® is selected from hydrogen, C4-Cs alkyl, ~(CR°R'%),R"", -CFs, halogen, -OR'®, -CN,
and -NR"*R"®,

R’ is selected from hydrogen, C-Cs alkyl, -(CR°R'®),R"", -CF3, halogen, -OR'?, -CN,
and _NR12aR12b;



powder x-ray diffraction pattern, expressed in degrees

two-theta, selected fromof about 7.1; or of about
wo20dr7028881 of about 16.1; or of about 17.5; or 8€TARMOE/002342

23.5. In still another aspect,is provided a

crystalline formof (R)-6- cycFopentyI 6-(2-(2, 6-

di et hyghgnyr éHdVR’arsMhde@bﬂidéht)y setdcled ferCHyﬂ?é &V hnd @@ Ayt 'oF R® and

2 SRl Gty Al Cosien TR Pl Areieh ek Eepe risatugrowe

in théaffid@\dé’rlndﬁpﬁwnﬂu ﬂqc@dﬁnommyprawecmce elkyr edagen -OR'™?, -CN,
d@grms_mmﬂvheta sel ected fromof about 7.1 and of

about 1 o Qr_9f out nd  of ut 16.1; or of
ot FR e ey soBfton flom Bfbeer ova Zingo B and
about ea@ r15|s lrldapmﬂeralmbnserlancmsammtagérfaiuowto 86.1; or of

QQ@ Wethbd c@m&%gqreaﬁtboéjéoﬂ%uﬁd ofqgrnﬂfa (ﬂ%}o%eré@ % Iﬁmﬂ“ %ﬁ‘nd R’ are

gﬁg‘ﬂ 'né%oridsf?fﬁdd‘\“the?o@ﬂlpoﬂ%0”8'1‘363‘3 Jabout 17.5 and of
about 23.5 In still another aspect is prov degk a
crystalline formof (R)-6- cycl opentyl - 2 6-

di et hyl pyri dip-4- y(I_))et yI &25 7-di rret \&NINZ 41 tri
azolo[1,5-g]p 7 di n-2- hyl ) - 4- hydroxy-N_

5, 6- di hgdrQp 2. onei e kg characteri ks
in the pgoidgr x-r dlffractlon pattern, eRpregsed in

degrees tw , selected fromof aboB |

about 12.1Fand of about 16.1; or of aboutN.Z:
about 12.1, and of about 17. 5 or of aboutg7.1, of
about 12.1, afl@® of about 28eb; or of about 12. Xe of

amﬂatdtﬂ@colnpoaﬁtdof@émﬁbmés 17.5; or of about 12.1, of
or of about 16.1, of

about

about A%S"Bmd%\dr:'aer%? a%?b%é}még q% whigreilt about 7.1 of

about R 7R%b, apth R*‘ofre saohy indeEenBentig rselefted foot hydirdgen, feflogen, Ci-Ce
a|lR9Lt§3-dB?eyama|kyan@R0¢ G0 23 JRr'egr2of about 7.1, of

about and of ‘about 23.5. In still another aspect
i's pr8v| &’é%fo%e crystalline form of
(R) - 6REigcSpealkwlyl - 6- (2- (2, 6-
di ethyébgy]g,a,g di:4-yl)ethyl)-3-((5, 7-dimethyl-[1, 2, 4]tri
azol OFJ_ gﬁ K(I‘I m di n- 2-yl ) net hyl ) - 4- hydr oxy-
5, 6-d YrEn2 L one exhi biti ng characteristic peaks
int heaqncmiiand R mynddbérfdentiytselotteadrh @ydiogedxpd es-Egalkyln
degre f about 12.1, of

ot g g o sy Pk syl C0t 23, 5 Al oo
pr ow BedR e%’@l'?q frg eac%'f‘?@?%ﬂelnﬂ)f@'%ﬂrﬁﬁomfhydfogen halogen, and C+-Cs
éIR)I- 6- cycl opent yl - 6- (2- (2, 6-di et hyl pyri di n-
4-yl) g tgyﬁw (5, 7-dinmethyl -[ 1,2, 4] triazol o[ 1, 5- a] pyr
imdin HS’ 't hyl ) - 4- hydr oxy- 5, 6- di hydr opyr an- 2- one
exhi bR Br§ &fwacterl stic peaks in the solid state NWVR
spect Rﬁmhy@w,]emd in ppm at about 154.6, about
153. OR7§ gH 51.2, about 146.4, about 146.0, about
121.6, ab °20. 4, about 119.7, about 118.8, about
110. 2In ¥eh 6uetherpatt ohthd raseutt invedforBare | affordad edhods of preparing a
earRdhd & Rérmiuf (B Ovi ded a crystal line form of
(R)-6-cycl open@;r/l 6-(2-(2, 6-
di ethyl pyridin-4-yl)ethyl)-3-((5,7-dimethyl-[1,2,4]tri
azol o[ 1, 5-a] pyri m di n- 2-yl ) net hyl ) - 4- hydr oxy-
5, 6-di hydr opyran-2-one exhibiting a nelting
tenperature in the range of between about 162 0C



and about 165 O0C. Also provided herein is a
crystalline form of

wOR)o782838c| opent yl - 6- (2- (2, 6-di et hyl pyri di n-  PCT/IB2006/002342
4-yl)ethyl)-3-((5, 7-di methyl -J;1, 2, 4] tri azol o[ 1, 5- a] pyr
i mdin-2-yl)nmethyl)-4-hydroxy-5, 6- di hydropyran-2-one
exhi biting any conbi nati @ of. any nunber of
characteristic peaks in_ powder x-ray diffraction
pattern described above a d{h y nunber of any
characteristic peaks in the id state NVR spectrum
descri bed above. For exanpl & k\cmne enbodi nent is

provided a crystalline fofm Ob_

(R) - 6- cycl opent yl - 6- ( 2-12,%6¢ | pyri di n-4-yl)ethyl)
-3-((5,7- N/Re

dinmethyl-[1,2,4]triazol o] & 5-a] pyri¢m di n-2-yl ) net hyl ) -

4mB¥er oxy- 5, 6- di hydr opyran-2-one exhibiting a
char a?ﬁerlzbstlégbeak in the powder x-ray diffraction
pat t efn; FexfPedsed™i srch diflererdentliosetesied romy hydsagsng hatogen, Ci-Ce
alig, Ge-Qeaykloalkyl,t-OB % e 0-Ca\, aﬁce—r‘lWPRézhect rum expr essed
in pp NASEk 11 € Ha
prov s s zge%‘@%’é’z'ﬁ? rofen, £78 blon FRE UL, SRR 5™ o
hylpyrldln 4- yI)ethyI) 3-((5, 7-di net hyl - [1 2

4]tr| Rialse[efhte&ifraﬂnwanomrdcnczawlmekwqm14 =CFs, halogen, OR12a -CN,
QK yep.6- di hydr opyr an- 2- one exhibiting a

arac erlstlc peak in the powder x- ray dlffractlon
pat t ear'S selepied Fg@dyiiragere G- -Be 8k wiCRIRCDR"", s@Fsalimtagen, ZOR' 2, -CN,
anpae Rt he solid state NWR spect rum expr essed in

Pgnmgeﬂzﬁs ig%? %%érﬁ'%a{'ﬁ% {?enn(ljggcg%‘( 3‘9%%% B%léggﬁégﬁﬂa N,

i NR'°Bh sal so relates to a method for the t r eat nent
of Hepadni g a$1d¢{“3/lsrnhfcﬁepér|d@'ﬂy éefbc@ﬁ frbﬁ\ﬁyhﬁéé{:érﬁidcf@eml or R® and

%amn@g%ﬁ%mtgﬁﬁmbo tl&?/\gpgzﬁ g]aepl ?ngtt?%}%hv: g a C3-(S:5 Icycloalkyl group;
(R) - 622} bijsamtependentlyse(eRted frdinetytirpyaay Ci-Gi alkyl-haloget, k@RI, -CN,
Gk, (dna KRRt hyl -[1 , 2, 4] triazol o[ 1

, b- .0 : th 4- hyd 6- di hyd

B e L o B 8 & yon

t hat ea:herfué idependeritip chasedtidig afriGiéged frondd toes:

Wﬁﬁ@ihﬁ@ %rﬁpr%rnﬁ b ' ?}q%u% ?fmﬁjﬁa)am% if IR R%-ahd and R’ are

Xsta ine formo

eoherankerose defined. Wﬁhlacﬁowpaufw @trwg}ql X8 ((5, 7- di mst hyl -[1
24]tr|azolo[15a]pyr|md|n yI)rrethyI)

hydroxy 5, 6- di hydropyran- 2- gpe exhi bi t 8, Vhpne of a

characteristi @#1{%@ |noth,ge wder  x- ray dinfgrigcti on
pattern, expredsed in &e@’rges two=theta, selcyed from

OH

of about "% abbut"127 1% or of abgut® . or
of about N{A.s or about 23.5. I'n a fgrihere pect
of the present invention are provided nefihgds f t he

treatnment of a manmal, such as a human, sj RRring from
infection wthgdlepatitis C(|>§é)i rus, comprisfng

SRR S R, 2B

Virus-in crystalline form of
(R) - 6A'§9'&1P|9@Q§meyﬂm @re(saeh(metbedsi whemgih:pyri di n- 4-yl ) et hyl)
- 3- ((R27R®I gRd RYl ark kaéh ﬂi&ﬁén@@n@lb Qbiketed %ﬁ’\yﬁ))dmggh nhalogen C+-Ce

éhﬁ C)ﬁﬂr%tgg%f?%}g' r%acc%ét -G @dsah %he; ng -one,

R*is hydrogen;
R%is C4-Cs alkyl;



In other enbodi nents are provided such net hods,
wherein said crystalline formof (R)-6-

woyal7opsast yl - 6- (2- (2 PCT/IB2006/002342
| 6- di et hyl pyridin-4-yl)ethyl)s3-((5, 7-dimethyl -[1, 2, 4]
triazol o[ 1, 5-a] pyri m di n- 2-
yl) metRiy r)yd.!bgaydr oxy- 5, 6- di hydropyran- 2-one exhibits
any opg.Q i}yﬁr a(ﬁterl stic peak in the powder x-ray
dlffractlon expressed in degrees two-theta,
sel ecteaeh R cﬁrﬁddﬁ  éndaperdently ssectefl fradwdrodeh. ahi CaiCs akkyl.

about Aled.idcluded h&Em%@éﬁEh téthads, Rhergih: about 23.5. Al so
provi 341 her e uti cal conpositions

conpri ﬁg gnc{:&ygfeaqagh Wgeqea&qw%{selected from hydrogen, halogen, and C4-Cg
@Ryl; 6- cycl opentyl - 6- (2- (2, 6-di et hyl pyr|d| n-4-yl)ethyl)

- 3- ((5&“75#}5 é,hyl [1,2,4]triazolo[1,5
a]pyrl d yl ) met hyl ) - 4- hydr oxy- 5, 6 di hydr opyr an- 2-
one, '0514 'F'haceutl cally acceptable salt thereof,
and aRBkhydmgeyandal |y acceptable carrier. In ot her
embodigmnicy,@ne provi ded such pharnaceuti cal
composi ti ons Wher ei n said crystalline form of
(R) - 6%%%6@?4’99‘1 i@_r?@ is a ocrystalline form of (R)-6-cyclopentyl-6-(2-(2,6-
GRihGtogticirt-hyl) gy adiar7-dimethy it Rytithazdtoft (ﬁa]gynmldiﬁtjyl)%et[lﬂ)’-42hydroxy

PR or LYl Baflh o Kol b g g in
@ﬁ‘ﬁ‘i‘%éﬂ@a\f ‘F'@'?Pt@"pi@ﬁfkm i exprepgedjo vetreestwo-ghetal islibeted froroof about 7.1;

pBsFtaBsU 12&X@roemd1e 1 ofl 6¥GHeR Y 75V o?%hﬁzs sel eCt ed fr Om
of abﬂ]u about

of abou%t'" afogler lspeg} Isa%g\G(Ee]dz% cg’éta@'ﬂﬁ, ?q;irarof éﬁb@ Pmentyl %--26-
H@Phélpw'darﬂeylmr)ﬁa(@ebdlmw [t.8ridiezDibi Sregpyfrionidint-Rrgl)methyl)-4-hydroxy-

5 Tsﬁﬁﬂyﬁi‘bﬁi'raﬁlﬁ ohie BafibifirlgTh&raMbhidts péé’l@\ﬂ the 'E)o@dém{[;??nlgra?%tnbaﬁem

an amount of _a cr
&gpresseéJ in Jggrees H\R) theta s%lected from of about 7.1 and of about 12.1; or of about 7.1

@) ofgrboytclibdp endfydbo@-7( Rand2yf Gbalit ¢7.Aydrpy abali 7. 14any loj gony23.5; or of
alouf (15’17an8“ofr§5¢m( lhshlop & a%]a&tﬁ' 3Zmdoc[féabgl§ 175, or of ghout 12,1 and of

BB B8 G e Ui R b Bt s e L 2 st
thaand o abbdt@6i5i ve in treating Hepatitis Cvirus in an

I nf eCtneer%%Iﬁ@L asﬁ@tdnggp W}Pedr?grgytglll ﬁea]fon¥ d)?gﬁ)gé) E)thOpentyl 6-(2-(2,6-

carrier
AR RgEA-YieHVD S Rrodimethyi b 2 41eaplel! ﬁ eslra/inmokwgrslirmtwl)rfehydroxy
B 8+dinyaropyra)-2-on€ wetiktmg rtharbctbristie péa?(s Gir tﬁb %b\nc‘}’ér R¥&} Sffactbn pattern,

AN A A
YA S e DAL TR Wl ool o BBEZ | br by 124 ancof gt 16.1;
@rx‘ﬁla putd. 1aﬁ§/ab@Hte12®‘f aad @Wﬁhoatcﬂér pesefiaboy etk of abouht2.1, and of about
PRBTHE bf aboutaw 1dlof efbroathel 10 Bnd&lab8ft 7. 5%%? @&o‘&?ﬁz 1, 'B)f éis%ﬂf RLPE and of

bR B! Gror SELPEE LG O, 0% becly 24.6% of Bodib g gt 175,

8l & abmﬁ@31§r @rscéﬁbout Avieoft dbout 125!, ahdsaf abhbute2dt5edr df@bout 7.1, of about

n@tm@glgféﬁouﬂg@,iy bltlng Hepatltls Cvirus replication in
such as a human,

adm n|ns?t' rqnﬂ@‘ei 83p§8t '§ q’i‘ﬁ’l‘ﬂ?ﬂla gvsigfng form of (@\%) FX?@PG'%YI 6-(2-(2,6-
diethylpyridintdoydethyHd H{5t 7 digetayri Lt trakolof1 Grajis/timldin- 2 ¢l)ri ety 4oy droxy-

§ @d‘h@dropyran 2-one exhébltmg cgaract ristic geaks in ’[h§l pO\Her tx ril)[ shffrgcttoF é)attem

ent
re&g pﬂ%greefsltwg tlzﬂtq ©of abayi Z)[l,lofgb%ut ﬁ%ﬂ,qﬁagwﬁ@d of about 17.5, and
yﬂa)omﬁlzb)ﬁl) 4- hydr oxy- 5, 6-di hydr opyran- 2-one, or a
pharmaceutically acceptable salt thereof. In other
enbodi nents are provided such nethods, wherein said
crystalline formof (R)-6-



cycl opentyl -6-(2-(2,6-diethyl pyridin-4-yl)ethyl)-3-((5

, 7-dimethyl-[1,2,4]triazolo[1, 5-a] pyrimdin-2-

weeRdaTaRsgh ) - 4- hydr oxy- 5, 6- di hydr opyr an- 2- one erQOiThB1086/002342
any one of a characteristic ank in the powder x-ray

diffraction pattern, expressed in degrees two-theta,

sel eciagd gréviidy (hfereﬂhg dtcrybtalline fUer)f‘( fbodﬁ:lo grl é@{lg Bdiethylpyridin-
h

AR Gyaltio B S A e e o
@ﬁry@pmrqm zTgnq‘ @xhipiting (oRpradteiisyic | prakstiy| the solid state NMR spectrum,

@xifréssed inGopf, gf %Bbhp‘hgdedbﬁbuﬁé@d abduy b33 a%!ﬁ 146.9) 4BLt"Mb D, about
El%hé Oap%%) 2§§6ab8 ngo%tf}}ﬁéh% 8H%ut %q% gbout %87, and about 100.3.

phar mérc endthies @ivibgpdisenteip toadvided salnystdline feaof of (Rp6chatopentyl-6-(2-(2,6-
rareﬁ% @il 9— )éﬂiyl)% (g?gbuﬁf% 0o 2f4ﬂﬁaz‘6|!8ﬁ {Eﬁﬁr{‘q‘%ﬁ‘& gﬁ’r@etﬁyl) ~4-hydroxy-

b o o B e L e

\and alout 185I°0i ti ng amount of a crystalline form of

R) Sy A%Xcdrd?fib%ﬂtfllé emq ga?cr)lst?zdhﬁe fgnﬁtomﬂ)}%yd'ylslgbéﬁtyﬂ@é 2296I Jﬂéfth)lpyndm

4?') th'H’ 43 61d6T°1f¥>%l1 ﬁgwﬁmhelu?ﬁlpzmwm#e@ﬁwyb AW ERSEr- 5
dbydippyyatr Dpne etibting Ry cambiratipin ar seORitibec 8 dhdracteristic peaks in the

28\9@99&?%{ (ﬁfﬂ%&loh ptaHeerﬁ ﬁggcnbé%ir%o@e QrFJaJ g%ﬁ@ﬁérjeo&%n%Xharac{enstlc peaks

carrrer or carr
a}@epﬁowsmedNMﬁ?cﬁpeﬁﬁw djﬁﬁfiﬁ'ﬁﬁ% abweer@rrﬁxgmpls in one embodiment is

proyeib@ld icngtallins nnotwﬁ of (R)-6- cyclopentyl -B- (2 -(2,6- d|ethylp21nd|n -4~ yl)ethY 3 -3-((5,7-

(d@ @bﬁ%cigﬁpgz []ORJ/ a]lp)ir dlﬁ]%tysingtgﬁ 6-[\4)_@0 é(_y Sdé dlhydrt}/py an- 2 c}ﬁe

Q]dp‘?ﬂl'ﬂgrﬁ eharpcteristic) peak inythy -pawdey crraw fifBctdn diatigrdr exqpyassad-i degrees
QLthews hatibst BNYan@nRepdak ifihe NBIPGLSB NMR bﬁecﬁgﬁkeip%sgéﬁem ppm, at
%bv\xiiﬁ1 -ray diffraction pattern, expressed I n degrees

f sel ected from of about 7.1; or of about

12. 1; Irosstllloefnomboambmem ipprogfledab cuystallide Fyrmaoaf (RY-6-aympentyl-6-(2-
?236 éuethﬁﬁyridﬁneﬂydéﬁ{y@Jsg(5 Mlﬁeﬁwﬂf[mé 4]tr%‘25ﬂ9[‘| 551 S\Amjaf2s! y)methyl)-4-

nonl Tmtin

Jﬂcfg )iygxrérﬁril %(gt{y%aéﬁoene eéglblu%%cl’ﬁlaf}@iﬂﬂlc Asalg i dhespow %er X- ray dlﬁractlon
patlest, iekpressed in-ddgleeJtwe-thata,mt 4idlt T6, sapday in the solid StatesdR spectrum,

@%r@és@d mrﬁ)ﬂp St S AL £ 4T 'ﬁ%\gﬁé‘?&# E}%Sjré GERE l?%e of hetween about

| cal s havi n%E strai ght or noi et es,
8%tca‘?'ﬂ|aﬁ@“ff5% 1 to 6 carbon atons. Exanpl es of such
gr oup3he meéntide alsb relate t© anvéthdd i the thedtMentroe Hoyatitis etvhyé HCV) in

ﬁ ‘P-E‘X/l infg&t@@hﬂmlwp%? %a%ln’an I & pﬁéfﬁé/ %dmnhgte};lrgxd% f;éld’ mammal an

cl oa her ei
ﬁ@ﬁ% o & gRystalline Prr ofp@ﬁrcmlmpngyh@ (Zr@@étﬂethufnyn@ww)etbyl) -3-((5,7-

@imeftys@Qa, 4}lﬁaz$>[b[1rQa]EWHM@H-QlyI)ﬁethyI) mﬁyo%){yLMam@eréh%na or a

hﬁ’z%rr%ace%[lca m\r,s;)a@cg ! gepls%f 3ﬁe&p I {?5{1 %/Fé cﬂzs] |rhgr8atmg HCV. In other

epbodpeshE pravided sshtmdthods,wletsiresaid drystatliine lfamen (R)rydyclopentyl-6-
@@'&ﬂi‘eﬂm{éyndlﬁ MC)JI)@lhﬂpﬁ 6 7-di+ﬁeﬁﬁ§l?-ﬂt2 l]tnaz"d”t% BJaiﬁ?nrﬁlﬁﬁ%ﬁ)methyl) 4-

QXFS?%?{Q‘;)P ﬁ% %5%—&5@'@' a&P’ Oge 8&? H}fﬁac}ﬁf latllf‘speghw the powder x-ray
Hijfcctingerattatno mr@sdd Tategees hepthetse aélededfrorh loé abdue i1 at of about

94 8t bParout™ee; Bﬁ&f%om@?@&oﬁé%htzs fs used herein,
nmeans, a %Foup derived from an aronati ¢ hydrocar bon

r enov 41 @ BN AsPeR 8 1BY) erFselh dnveiap arerhrenided m%feogﬁ foythe ﬁrqsatment of
6 mamé, sahbasna aumas,. suffering from infection with Hepatitis C virus, comprising

administering to said mammal a Hepatitis C virus-inhibiting amount of a crystalline form of (R)-



The term "phenyl " and the synbol "Ph," as used herein,

refer to a C6Hs group. The term "hal ogen," as used
woeowin3dsneans fl uorine, chlorine, brom ne, orPCOaBIV66/002342

The term "fI uoro" neans fl uqQrgne, "chI oro" neans

chl orine, "brom" neans brom ne, and "iodo" neans

smwmntymhez R @erdBthylyade-4- yl)étma)t@«awrnwm -H, zQ]tNaon&pﬁs Pimidin-
?ﬁw@thiﬂ)ﬁ ﬂ¥otr5>!y@ §dlwg)ygﬁt2\,§]g ra arf%a afilere)‘.(l)tFQla %q?%i %365 hereof.

rou
"l @RP" e“T*PP@'WG@fW"etHfWClchﬁU@mmeHWS 'whegeih said ngStaUIpe f@m of (R)-6-
Sycldpentyies @ (2, blaREHyipiein-4-HFet D S (3R Eifdethy My tz'l]tﬁ&%l%ﬁfﬁta]bﬁumudm 2-

IS Rl RRAR 2 % oD B B, e Shprst pea i e
p@\méﬁ@sdlﬂfrﬁctwmpeﬂtem NRXpresserin degressdwaditeta, aelected frametiabout 7.1;

bicof GBETR 12 (L) ofié]d%hta%H W ban&RG N 5 REsnolited f ect a
chem transf or mat 1 on.

chem S8 ofaiR bk e P e o e P ranis Fangiliseorn of
RO reecycinpeantyt-6162-Ea-diethy | pyridiaetkylethili 8- (6 - cﬂtﬁétbyl-(m ,B4]oavolo[1,5-

ﬁfﬁﬂml&fﬂz y@ﬁ:@ﬂ ﬂ@-‘ﬂ?tﬁ%xy% 6- @}Bﬁcﬁ'o@@a'h% g, B2y g) ﬁl%g?utlcally acceptable

A AR AR RSN S
$ush qtheomessk utigalochmpositiensc vaerkia adaidc ayRaliinedios of @R byclopéiityl-6-(2-
(@ézéﬁ@tﬂylﬁ%d 4%%54?@3 '7Vo‘ﬁn£tH>§P‘f é%ﬂékol&‘i %llé@)ghﬁ%d%réj@)[]metthyl) 4-

act

E%’.“B‘y érﬁﬁéqueéﬂpy'@aﬁwa Fhibits Fek O%ﬁfr%%{@ch‘éﬂé'SthLn?ék Inghe powder x-ray
difiautjps patternhetpedssed @I degtbes PUOHER] sAELtaY Pomp of abdﬁ@? 1; or of about

PR bfanohR ?Fd?‘aP]JIX‘?"/’QW r FALBE | ng 9T oup. ” a5 used

her'ein re roups at are capabl e of

sel ecTyriper Provigedi hrgeip h@er@wﬂmutw,ﬁl spmepsiipay dory the( r@tpent of
ge;muws C ViR® (HEV)Th 'aShérirad)] RciPADA RGhdr BorBbriRng an aﬁ\%uﬁi%ﬁéicrystaume

5515k LSS S5 LA RS bl o

ﬁipﬁwﬁ 2iyhwethyl}-hydrSydiB-djhysimpsraa2eong eorea ahdrnasditieally cacceptable

£ ﬁ@ﬂe@ﬁﬁha\/@é ¥frdoild Q\dH@a%ﬁg %Qatrtlgr@‘(/ﬁ& Hsérpgmfé&elddmammal and a
reacti interfere wth ot

bR TR e ST Erbe s SEUmes pegtuiiny Sytignaceutca
edmpositions, swheteabb@d fapystalime form toh €Rp6-cytopsEg-6a@d2, Gty ipgridin-4-

ﬂfetﬁyb‘-@ (@fﬁ&%%yu[w Qﬁrﬁdz% 1%@&&%‘{}@2 91?1%&%54%8&%% -5,6-

It bt ?fyreongr%aa%aﬁﬂeﬂiﬂcae&k e B POV P diracton
priterna exprersed ini degteed twv@thetar salddied fsonh i aiuh2n sor{ Wbt AS.1; or of
abeuf 8 br &)aboutaII7§Y$r ofLbRf $3 4 such as -CH 3)

unsubst'i't ut ed substituted benzyl ethers (such as
- CH 2UBHBressl "Dariennis: Mok Jisstesyip eetheds) of mhjbitingh Biapagitis C virus
pplptot in @ HIV-sfecied Piadinet,t Jublg ag b Gupsn, dBRIphSGE ad@ifistering to said

r?'l%ﬁﬁllnélxg m'lc{pgf%}écé \gr'u]s éwgat on%h&lt{gsw%unt %g? %’rgsé{llﬁ]\? t%n*m of (R)-6-

‘@C'@B‘iﬁ\"‘ﬁﬁz @@Qﬁihﬂpwmﬁ&ﬂ@‘)‘@ﬁﬁﬂ dniethyl-[ 1 2 Kltriagelpldp-afpyrimidin-2-
myl)ﬂbﬁyﬁrb%gQB-dlh?@epﬁrﬁf MBne, &L R ﬂ{aﬂﬁédeﬂﬂaally acceptable salt thereof.

or r ot S
R S EohERe 4, rrER] Ahcbemne® B i EvBRuR B o e
(@lplgg@t)fl ﬁMM&ﬁ @lgtﬁnguﬁm -4-yl)ethyl)-3~((5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-
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powder x-ray diffraction pattern, expressed in degrees two-theta, selected from of about 7.1;
or of about 12.1; or of about 16.1; or of about 17.5; or of about 23.5.



The ternms "hydrolyze,"” "hydrolyzing," "hydrolysis,"

and "hydrol yzed," as used herein, all nean and refer
woOao@/oekssm cal reaction in which an ester, an agTAB2000002342

both are converted into thei correspondlng car boxylic

acid derivatives, through thé action of a proton (Ht)
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of anThelttimi‘GeCsalki “ass hsadr exsih encens shtamatddenommvalant hydrocarbon
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reagefido tef ¢ (%%Etﬂyaé’élk nasonecﬁ ﬁ@r@ﬁ nr‘hﬁar}svg dot &lrgg@g%&tﬂp){ saturated,
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MANQOHEIC G fusgAQr wewa'd@fc“% (9 SRRV AARET fr@n 3ttp@ carbon ring
atdmst {buy nof hétbeatomalt aBkampldri ecypib&REd Gkcl Rl @f«dl'tfbfopyl cyclobutyl,

Eﬁ&ﬂtﬁ naJclogé'Réhﬁ/F c&tcﬂoﬁe? C%}/%I%ﬁép ltlf’darr‘ mﬁn acr)\d l%e ﬁroup?] The term

ven I"ar "cheni ca reacti o
tcé‘ﬂ?f@f“éﬁ ASeIsg hmncmearﬁ’ea Bisloiky group ampessA oa'\mclarblg@ atoms and 9

performed, and the nethod or methods of purifkcation
of the desired chem cal reaction product. hoi ce
of a reagent, or conbination of reagents, guired to
Bydreger atlams and ranedepresrateaddatherabamicaldermalae” Wi t hi n t he
know estgeraf: CQO% éﬁl %d]s@@'h%‘reﬁlkgﬂe'and B grdlp éﬂrﬁ/ecﬁﬂgmséﬁcé}omatlc
e, can out  undue ex
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[ PeRaP 6'H%[t"8 Sobry meéu%ﬁh'%rg'eetnmo rFRRFE i, and ‘iodo”
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such eclﬁﬁﬁ‘clygma H@Q{gealsé Uﬁmr@il\f)%&%mqﬁérgr %@r}abk b(plg (between the

terne eagent e hagnesi um na
FEha® e B they n'itrﬁg%n atqm.oh avane é@uwwﬁew'ﬂ% bRreinias anlr

f ur t hette tpiai itifiuc@MiemI),” mdany\@glotp bert er med a



"conbi nati on of reagents.” The term "base," as used

herein, nmeans a so-called Bronsted-Lowy base. A
wenaTaesedi Lowry base is a reagent that is capabCe®1B5006/002342

accepting a proton (H+) from fzgn acid present in a

reacti on m xture. Exanples of Bronsted-Lowy bases
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éﬁfqﬂteﬂ-‘dnﬂh%torgfﬂowrﬁ nopyri di ne (DI\/AP) and i m dazol e. The
term"acid," as usgd herein, refers to both suitable
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Lovvr acl
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acid, acetic aci

GRROEFY e fipvecisna 18 répche spiat 30t oo iether portons
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ﬁféfhb@sscﬁqmgbr@&nl—ﬁ%rﬁlopgé%ﬁ% lfo‘?ﬁcﬁ% 35 §r‘allngr§|sklﬁﬂ1 thg% S For example,

COOT I nati on. Lew s
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EFHP%P?SO‘& SUQH rﬂote?tiny QEWP% reiods &5 gheiriifrodyalipn,cdad dsirgemoval can be

foland, tfer axaiple] inall. ,Greene-4nd e Wi ds, lFa&Sstive @odﬂ)‘é@rﬁjohﬁlhﬁl Hynthesis (3¢
that, can, .exi.st PR

enggt&l}r@,r\r,g%ﬁ&% mﬁ@gﬁ%{ﬁ sﬂ%ot m% ggpé%tFCtlnﬁ Cﬁep@&el?};ﬁd or “deprotect,”

afrbeaet hafgin. narg tf@eaébwr @?pﬁmeng’ommfs rem®Visg snprioteating. gréigr from a

eonsgohe, the conpound 2- phenyl gl yci nol exists as two

enanti oners of opposite configuration, the so-called

(R - amdte(® “hydralyte, Dttmpdrslyzind,” "hiol{dR),- araindydrbigzet Shas used herein,

SNRABAH MHIBER %raect{éfrﬁc%falré%ctioﬂ u?\ﬂtlrléﬂ r?%g?éfnérrc'am%g it bgth are converted

mxture is said
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mtdimtlyl antol QM) xdutii & Weuldigd stedeft i @itheR @M adidi€ BMBaGic aqLTébﬁs solution.
term I"?‘et Frﬁolts rgu ”ra%fu 3‘ érgln %r%o Onds etr}c ] ahonal group that
hem & 3k ot FRESHeRhf YR

|dent|c c onst on;

R EN aﬂ%'st%éu%opﬂk@&?étﬁvﬂoofreamm fo tal«i)nlsceoat the etepstoi which it is
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S r S o

hlotiof T SCITPEP Y odhse R Bretun Feling e boase it alows
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Suitable leaving groups are known to those of ordinary skill in the art and can include halides,

aromatic heterocycles, cyano, amino groups (generally under acidic conditions), ammonium
groups, alkoxide groups, carbonate groups, Ldamant, and L damanti groups that have been
activated by reaction with compounds such as carbodiimides. For example, suitable leaving



used herein, refer to a 1:1 m xture of enantioners of

a particular conpound. The term "di astereoners”, on
woheo7oesest hand, refers to the relationshi p bePGEEB2086/002342

pair of stereoisomers that cogprise two or nore

asymmetric centers and are not mrror inages of one
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er a scalemcco on
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from 0% SERAFE c%ﬁrﬁ%ﬁﬁ%mﬂ)’f "?fﬁré tB rb8§‘ wtatﬁﬁ@&%ﬁee HOWrRFRad Lewis
aaigsmBronsted-dbowityi asids agertblostrcempdunisig reageats tizat aext dapabl@bf donating a
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BURBIY S0P e MTGHE 546 e 2t 6 P o duseeor acia
sirabystic sad, diydrpiodic esid)|sulfurio mdid.aand nitriceil. \Oroghic #ids imeRABL but are

R Ii'hﬂ&i W%ul%‘chao%r(glijﬁl asatﬂgthgr%gmoﬁltceacrd??r{?llj&wngtrﬂane sulfonic, and
tosic acid), and carboxylic acids (formic acid, acetic acid, and benzoic acid). A Lewis acid is a
chemical compound that is capable of accepting an electron pair from a corresponding Lewis
base to form a so-called Lewis adduct by coordination. A Lewis base is a chemical compound
that is capable of donating an electron pair to a corresponding Lewis acid. Suitable Lewis



The ternms "separating"” or "separated," as used herein,

nmean a process of physically isolating at | east two
wdi2bd7énsast chem cal conpounds from each ot her. PEDAB2006/002342

exanple, if a chem cal reactign takes place and

produces at |east two products, (A) and (B), the
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charge, such that nore than one suitable counter-ion

may be required to afford an overall neutral conplex
wonrowaks3s1 For exanpl e, the conmpound of the preBemtiB2006/002342

invention may contain nore than one negative one (-1)
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re%l elﬂ'gl%glf ian afy %S%%B@Watlf’@fgm@r lﬁufogte%ﬁw@mhydroxyl group in the
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magnesi um nmal onate for exanple, are either

comercially avail able or can be prepared using
worbiTmdsssknown to those of ordinary skill in tReTAB1006/002342
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et hyl ?5%13 of fogfaulsr@ﬁyryrh%r?'ed%oﬁ R B Q e LR —
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tenperature in the range IR - 78 0C to about
50 0C, or in the ran g3 0C to about 50
0C, or in the range of ,\fr/o abcz -35 0C to about 25
0C. Conpounds of fornul af{ %, Wherein Rl, R4, R5, RS,
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ah&bintRibisec PCOLIRG T iSNT,-0F ), and:rlé’(b% O aily, AHe@Em said Ce-Cyo aryl
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alkyl),, can be prepared by reaction of a compound of formula (V), wherein R', R*, R®, R®, and



Furt hernore, such reactions can be perfornmed in the
presence of a solvent that will not interfere with the
wdesirreestsctheni cal reaction. Suitable sol vents paciBzes/002342
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of for i, b1 h + an,67 Mok etene-aceljalas s RowPRr™
bel ow, whegsip Ris, for exanple, a CF sal kyl
group, an . RE3 ({,)s as herei nbefore defi med. These
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ilqgufeiréegh hedm,c | reaction. Suitable vent s
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T ol oohBBs O rrh B9 g eloharagy Tedktoms! & pagipound
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e, Andh il oriant, "l L RATREL G0 B4l Be SRaPR ot o
teﬁ?ﬁf"‘&ﬁ%&’/‘q%@ﬂg%ﬁ’fﬁ@aﬁQOPtz-e? 8¢ Yh?hoHE255S) Ot in #ie rangecaf from about —
SQ\i3 torabpitras Tt onfeyn dwucedsl®eas ecbut PR @8 inaRe rabé BCkom about —35
°‘disgbahloecchi ral , nonracem c bases include am ne bases

i nclude, but are not limted to, one enantioner of

::i s; 14— @m nol- %5 gndanoljji@)agcgpnihdi n(;, * amiyeoi gdane,

ertgrd edci nol JI 2-am nozl ,2- di pheny
gl pha-Jretty| e_ntBS/IJ’aHr'ﬁz%el,C))Fﬁ?;d3 [ er
- am ~z4- ni t rophenyl ) -1, 3- propane ‘REFor

exanpl egra cogpound of formula (IV), wrérein R1, R4,

R5. R6. ‘and R7 are as hereinbefore defined "1 |s

hy dr Bi§esontpeungs o famaip &V rvdeesdt Rh &’ gR% &P, ansllR eraas Bereinbefore

ddﬁnécﬁPkwhgdjrbgdg Cﬁb%ﬁﬁabﬁ@ﬁ}&emg gfobpBHEROTE Hydrogeh B be resolved or
St%%&%%)%-c {"9 )e["éc-%g{lﬁ %A‘bcﬁ“f-"?‘ﬁ‘-’%f’f PSSt poisomedoally Sprighedibaliowing
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sol vent, such as tetrahydrofuran to afford a m xture

of diastereoneric salts. The solution containing the
wai2nd7iesssof di ast ereoneric salts can then be abPCouBmoé/@2342

slowy cool so that only one4®f the diastereoneric

salts is appreciably soluble in the cool ed sol vent.
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dﬁb%%brﬁé?ictsgf %en réjdlﬁg{slofé’tlhle ﬁé‘ﬂt")}ﬂgﬁ tl"ée 8"”@?? %rcgstgtgne solid
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‘§u‘?”ﬁ”él‘ﬁl(lé’)f\6*ierﬂ%8 | 1 hadradn, sngl divanchet etiiginesidirom the substantially pure
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S reaction.
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S T A A A AU R S U
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t@my@E‘?ﬂes Sioﬁ'é'muééetatﬁutmhm agefete} i nefaseiumt egetaie,npbdium carbonate,

pelegsiumt egrbérmteh ot yesivaredrisdnate. l'l$1@§éf @@Mion@ﬁﬁil 8k erfd?mQMnyé solvent
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nmet hyl phenyl ether, tetrahydrofuran,

2-nmet hyl t et rahydr of uran, 1, 4-di oxane, pentane, hexane,
woaepi7anssst net hanol , et hanol, 1-propanol, 2-propanmB2006/002342

t -but anol, n-butanol, 2-butagel, dichl oronethane,

chloroform 1, 2-dichl oroet hane, acetonitrile,
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N ] ﬁsbu?W'a%Qlﬁﬁe rﬁé’(ﬁlyl piéBBqu NEaton@! oﬂﬂ&h&&éh&l{ee &F%ptr#gld ether,
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Pharmaceutical compositions of the invention may also include suitable excipients,
diluents, vehicles, and carriers, as well as other pharmaceutically active agents, depending
upon the intended use. Solid or liquid pharmaceutically acceptable carriers, diluents, vehicles,
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Exaople 4dc Pexparation of the glycolate salt of (5-amino-1H-1,2,4-triazol-3-yl)methanol
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glycolate salt
Glycolic acid (1 L, 70% in water, 11.51 mol) was added to a 5 L flask. To the solution

was slowly added aminoguanidine bicarbonate (783.33 g, 5.755 mol) in portions to control
significant bubbling. As solids are added, the solution cools due to endothermic dissolution.



In the foll owi ng exanpl es and preparations, "Et" neans

et hyl, "Ac" means acetyl, “Me" neans nethyl, "Ph"
worerrg2pisenyl , " HCl " means hydrochl ori c acid, PET@A06/002342
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,2,4-triazol -3-yl) manol as the g ycola salt 1H
(SOOI\/HZ de- DMSO) : 3790 (s, 2), 4.24 (s, nPI
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(550 nL). The m xture was heated to a slight refl ux.

One hour after adding the reagents, the resulting
weabarzsasiwas cool ed to anbi ent tenperature, aRdATOBDE/@2342
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a,g@g@eﬁg,ﬁqew%!r@&gt%& (1352 g, 4.197 m)l) As

i odobéenzene di acetate dissolves, there is a
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overal | dinminished yield of the desiffed profluct. For
this reaction, the desired reaction
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(62.509), and Darco G-60 (6.25g). The slurry was stirred for 20 minutes at 20-25 °C. The
slurry was then filtered using a Buchner funnel dressed with Celite. The filter cake was rinsed
with MTBE (250 mL). The organic layer was extracted with 5% sodium bicarbonate solution
(500 mL) and the phases separated. The organic layer was transferred to a 5 L, three-neck
flask, and MTBE added to achieve a total reaction volume of 1750 mL. Additional MTBE

ee radical,
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m xture vvasfiloered, and the cake rin gvvith MIBE

(450 m The solids were dried in a vacuum oven at 50

0C fdt 312 $reqs faskyivere ch@ged7 ity the 2Wbepizeyl-tijartsfic tavl salt of 1-

dylopentys OB UBHyIpydinNR ptcp Q@1Mhln:€ ém@s%@ssz hohIMrBE 875 mL),
v%fe;é@z‘i raé ?Zd Eng&\antgnrjgjge %1’13% 078%66 ntogl Ajt)er gtrfnrg%foryz gt rt, an
qigiHot 2 the AaEBUY Phgse(was 2inover. 98- -g@al§zed(bm HRDC, shovaing he detectable

sFéfrt&igaﬁ]altehém Wﬁe solution was transferred to a séepara&ory fLHln%J and the Iayers
i n-4- ro

| opent
sPade, OBy %q“%°us§“ﬁ%ecwa¥ i g8 PRI cProd RRSG, Wies washed
With tyeater 930 L) aifbepigeniaddydr was bddetl td-a flask set up for distillation. The

SQMﬁdn%rﬂiéﬁheoedc(\A% 18 agq)rﬁ high Pﬁf_r ?ng‘f@ aﬂiﬂ%@t WBE Fe?]?(ﬂ éergcpﬁq_ yzed for

“%%674. 95 g, o&fs
4 PP e %ﬁP'H’&"( f113°VG'°H9d‘ y-g- (@& digthyipydin- ermpan 1 “one (th.
VYt #3r47rey inf \TBE2wis wsied directipin tied hettisdép. of t he aqueous

DhaS(A Y& 3-ENDNER BA0WANE Y, q%ﬁ%luﬁﬁ_m"ﬂ/rpr:)ecm SR .15, 385 mL, 0.355

OS établ(z starti ng_mater |

M%) GRS PP Yt @)‘"%Q%e gae Hessrpsconierbto 3AACt ﬁe aﬂ@gmrfgnnel was then
charged with EtOAc (35 mL, 0.3583 mol) and this reagent was slowly added to the reaction
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61& AR)-@¢§-2-amino-1-(4-nitrophenyl)-1,3- propaneduol salt of ®-3- cyclopentyl -5-(2,6~
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(R condjtionst Hinefolid was disgalwsiduit inwathapbl. HPLC conditions: Chirobiotic TAG
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@ ageéﬁoa@hg & 2 Es%mdlze']t 97? Bszu he% Esyl ) - 3- hydr ox
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tReH %déd (vﬁ‘h Byt BP AR c&mﬁ’buﬂ& Oﬁ’ﬁ‘é‘&ﬁ J h vas 2R8dd 8 cool to 50 °C

) I et
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g, 0.1245 noles) and 2B EtCH (970 nL absolute EtCH + 5

nmL toluene). The slurry was stirred and heated to
woebd7w233sAf t er hol ding at reflux for 40 m n, aPCTAB®06/002342

solids had dissolved and t hegsol uti on was cooled to an
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Per cent ages o re atpe?fS on 4imes:

(1R 2R) - E} (&=nitrop l)-1, p*r dpanedl ol
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arated and fhe organic

ay 3?%?%‘?’%5&358" ed By b'{’i% n Thesoktign wasaddse! daaiseparatory
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m.. An aliquot was renoved and anal yzed by KF

titration. The solution was cooled to rt and a

weoeabartozsasi of KotBu (1.0Min THF, 4.7 ni, 0.004PCmmB006/002342
was added in one portion. Afger 5 mn, an aliquot was
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1-cycl opentyl -3- (2, 6-diethyl pyridin-4- I"')“ﬁﬁjﬁ(]%ﬁﬁtl- one
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(r)-3:cycl opentyl -5-(2, 6-djethyl pyridin-4-yl)-3-hydrox
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showing 96% conversion to ®-ethyl 5-cyclopentyl-7-(2,6-diethylpyridin-4-yl)-5-hydroxy-3-
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(DVAP, 0.45 g, 0.0037 nol) in THF (106 nl) over 5
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L VO | e was renove
4Rk i EBE i TR oAt e eola i sobHomses20.25 °C,
pregeead splutios phdibénzayHDytadaristdcld @8l5819f 0.b658 heal al Mvm @3 nﬁL) was
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ada&pomw\/ﬁﬁw?é% Ry ?eguIt||'\\69§11F_]r@m?:4h s gy twtgcvpsl ﬁ? %ﬁsﬁtaiﬂ?wed to

erical

co Ir} 2 ép sol ution was at
AP 60-2P "G 8N, sHred £n geditionpl %rsaﬁ?fﬁ %!Wé/dNé&rfdier&d and the cake rinsed
witheWRE €i28me.).0fThe-66idd Gemasie@daNh ex@dm &@M@ﬁS@dc RPU BT YRvide

3@1@&{9@7@){{2 gieél@ ?g’“*?"é‘%“? uI)JI(Iglr Itl}]rbsu? @ug}gwgg iﬁgrawagnd dissolved

slurr
n PE\%‘BWE’ 696%&@&1%9“9@@ !ﬂ’ﬂmﬁsh@?%@mméme‘t@dﬁmm 40 °C
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before it was allowed to settle and the product rich

aqueous (lower) |ayer was isolated. CH2Cl 2 (350 nl)
woaso7adstsd to t he aqueous | ayer and the pH adj BeTABR0D€002342

6.0-6.4 with 40% aqueous cita4ic acid (75 nL). The

aqueous | ayer was extracted a second tinme with CH2Cl 2

(100 nmL). The conbi ned organic | ayers were then

qu_g_ae Prepataltipn df els.dycRPertgl-22Q2 mduétﬁilai:ndl&hwahyl'}@% 7-
ciiyii Wf‘f"iﬁ‘ SRy Jéi:")"ae?'eﬂh%@!fdg?m 25,6 gihvaonyeasetone

55 OC unt N °final vol |merdlached. After

cooling t 0% s utd on t o 20- 2 a-preparged s ol Uki,on
of di benz r_hﬁ% (28.58G) 6. O&S@S@ ) in
MIBE (da5am) was added over M0 ni nutés. Therefulting

slurry was heated to refl ux forc hoursi then alT owed

to cool to 20-25 0OC and stirred an addi gnal 4 hours.
The slurry was filtered, and the cake rinsed™Wth MIBE
(125 m.). The solids were dried in a vaguum oven at 50
OC for 12 h to provide 38.19 g (58% of the dutle
compound. HPLC conditions: aliquots vvere/@i hdrawn and
di ssol ved in CH3CN H20 (40: 60). HPLC conffit{ons:
Kromasil C4 colum, 5 mm 4.6x1 50 0 BC %ol um
chanber, flowrate= 1.0 nL/ m n, 040% 60% aqueous
(1. OnL 70% Hcl O4 in 1L H20O) iso cent ages
reported are at 254 nm Approxi ion times:
(r)-3-
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0.00800 nol). The solution was warned to 0 OC over 45

mn then stirred for an additional 2 h. The reaction
woasogasssched by the addition of water ( 10 nipcamsRobéren2342

m xture stirred at rt over i@kt . To the m xture was

%ﬁﬁ % rt? é and the solution was stirred for
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the phases were m xed wel |, separated, and the aqueous
| ayer was di scarded. To the conbined organic |ayers

was charged wat er



(100 nL.) and 1M NaOH (25 nlL), the phases were m xed

wel |, separated, and the |ower organic |ayer was
wdizewwanstsd. To t he upper aqueous | ayer was chaPQeaB2006/002342
CH2Cl2 (75 nm) and 1IN HCl was -added until the pH=6.91

é ~25 nL added the phases were m xed wel |, separated,
(Bfdiethieyiginty hwl)&y(éﬁﬂ diensthull 16,2 Aftrzalo[ 1 Bradpyrionidin-Brgbmethyl)-4-
hedrgaRs, 6 dihpdtesysarBbi 356 ARt BETAM 4 14 MRL B, fy3=2.36 min.

vol unes). The | ayers were separ ated and the organic
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Exampie 105 |R@ﬁwstaiIﬁetlomnf@erpgame@tmﬁyuz,s»aietwim-uintm)ethyn 3-
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%46wn 0 75 ni total vol une after each addltl on. The

f | ask 2RALsimekiwals chached aith @eb- -¢yolopéntyg-a€2-62,6-die@glpyridin-4-yl)ethyl)-3-
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distit@or toHan afterfal OQJunfeosr 108 L. Fr&fprdﬂﬁ'—é%em?@' SOMmLN%as added and
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andewan/gopled pmrmbqutyll R etAyC) THe bohdioo s Bel6-atibthsaifoo pry sdasitiodal 1.5
h; &RRJOVer SdulR M to rt and stjrred ov rmgthh The resalnng ilur)?{ as F}Itﬁ red and

obd il R, PR S 5y sl e s 4 A g
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( ( S5, ?ﬁedb(ﬂﬁ Jr oxo{ % @cyél);&é'ngﬁggi &%ﬁ%hﬁ%p Yihlay yé)a{?{)l?_é((%I iethyl-

“wga‘ét” a pwlrfnﬂm 2- yI)methyl) -4- hy roxy-5,6- dlhydropyran 2-one prepared using
the ra))e‘ﬁa-dascﬂllmp andtlydds Gwas Zhbrdcteri d eyl poway k-fHyNdifiadtioh /EXED)) solid

S"?‘%%“Mf* PRy pifenty £eanning PPy APRGY | Thednsters! s found to
bg Rystylling ﬁ%W@%(?nfUd@U%il Ayelrenyljs forn Bacmerf (hese Bfalgges is presented
bdlovid1995 nol ) and THF (70 nL). The m xture was stirred

and to 35 0C to provi de a honbgeneous
Asol u?$%’§g‘ﬁ1§'f§8?tlﬁ"| on was filtered through a 0.45 nmm

Tef | B¢ X-lay epowdan dliffraqtis®e cattern hwadHrgedrdted fvith TheSiemens D5000
dlffﬁabtbrh@tbﬁuéiﬁsco%ggqulﬁt%na Tfhla AskuR&lt iR eEQiEpéfi‘lt gﬁﬁnﬂ?ﬁé foEus X-ray

acetate

and
i the Bt 1 SRR e Gt Ok BOC 3B QU I THEERORY. The
divasgeane iand evatielingvaliisumae oét 4t @Gnmiand m_e) paoeinh shC@dsadee al &6 mm.
Dlmal:tem edffkiane A 84dsb }?Waﬁ Betgagﬁe g SBix energy dispersive X-

at nospheri c pressure unt volune
ray 669?@ Ariieta 49 ThefRgaiReusseaRlalP. 4 20Hmin (1 56c/0.04°20 step) from 3.0
to(40) 26 -weig aisep EThieydnalysié #raf Lofiuelie tah ydopy fehiberatide, Ydniddt 8 ikderally
-3-((5,7-dimethyl- [1 ,2,4]triazolo[1
, 5-a] pyri mdi n-2-yl) met hyI ) - 4- hydr oxy- 5, 6- di hydr opyr an
-2-one and addi tional



| PAC (30 nL) was added. The solution was again

distilled to an internal volume of 100 nL and was
woaal7ed3zsver about 1 h to 50 OC. The sol uti on ras/1Bm®he002342
at 50 OC for an additional -B75 h, cool ed over about 2

h tort, and stirred overnight. The resulting slurry
cRasiderqd| toebe @prIpIMAielys2AIC D18 TGRACAN3Pumih) .stahigrd (NIST standard
réfeehite nB@rif Olore)Swakesfayséd | : 94, Rk
?«%‘3 it le ca %u@d a%ygn(,i %%h%%fh{é g?{%rg@g@réhg;wg%rﬁmésé%p%s were
SEGHGES aaﬂ‘f"é(ﬂgglﬁ cing,thegy in 8 QuEYE haidsr. Patapweregeligpipe and analyzed
USiR@ Batkereh XS BifframPlos safiwpast \rsibm.0. Characteristic peaks and their relative

ifténsitis &% GhQRE afle béiol 2 a0l L& e A direracti :
st sy e o S ey
TR S'SHRS ¢ hyl ) - 4- hydr oxy- 5, 6- di hydr opyr an- 2- one

Table 1s A tthieth peaksand intensity values from the powder X-ray diffractogram
(r)-6-cycl opent.yl-6-(2-(2, 6-di et hyl pyridi n-4-yl)ethyl)
-3-((5, 7-di net @ghA?gI;olo’ 2, Afepsity &z 0| ditebsity values

,5-a] pyrim di n-2215%%et hyl ) - 4- hydr oxy- 5, 6- di hydr opyr an
- 2-one prepared.using. the..ahove-descri bed net hods was
characterized by pdwder x-r#30 diffractasen (PXRD),
solid state NVR (88NWR), antl.differenkiaml scanning
calorimetry (DSO11-TThe mat etd.&l was fauwhd to be
crystalline and W&s! anhydro#fs2 The reswdts from each
of these anal yses'4Z% presentled® bel ow. 637 X-ray power
diffracti on The X#%ay powdet5.&iffractBom pattern was
generated with a 'i%nmens D50 diffraeedneter using
copper radi ation.1®he i nstrdfifent was e4gii pped with a
line focus X-ray ¥@be. The tade vol t ages and anper age
were set to 38 kVW7#&nd 38 n0.% espectiteby. The

di vergence and sd&%ering st8%ts were 8ed at 1 mm and
the receiving sli'®was set |7 0.6 nm 3®i ffracted Cu
Kai radiation (I 24154056 3®)8 was detesst ed using a
Sol - X energy di spéfsi ve Xr&@7.-2et ect or544A theta two
theta continuous 28&an at 2.84.12Q nmi n (168gec/ 0. 042q
step) from3.0 t@440 2Q wasléigsed. Thesamal ysis was
conduct ed at rooRf@enper at urd, which p®

gener al | yconsi de2éd to be dj8@r oxi mat ebge 24C to 28 0OC.
An al um na stand&Pd (NI ST stfdndard re$@rence materi al
1976) was anal yz&80t o check3tlhe i nstraswent alignment.
Sanpl es were prepg8sed for 284l ysis bysgsl aci ng themin
a quartz hol der. 38ta were 1ddl | ect ed 283d anal yzed

usi ng Bruker _AXS3BVffrac Pl1d$ sof t warzseVersi on 2. 0.
Characteristic peaks and their relative intensities

B.ar € PN ddcBupIBg PeadBradrel ow. A representative poweder
diffraction &attern is shown in FIGURE 1. Table

1" PRostarinal B & Fampiscissdiony waskesbisora G0 sotker The
spRctraawerd icofeckd tab gmalenitemberaturtt iasiréssul¥ dnnd BAKELBIodH ¥ @i BL
trifle Td36hece @PMatdRork HRitioned into a wide-bore Bruker-Biospin Avance DSX 500
MHz NMR spectrometer. The sample was positioned at the magic angle and spun at 15.0
kHz. The number of scans was adjusted to obtain adequate S/N.

The C solid state spectrum was collected using a proton decoupled cross-
polarization magic angle spinning experiment (CPMAS). A proton decoupling field of
approximately 85 kHz was applied. The cross-polarization contact time of 2ms was used.
1024 scans were collected. The recycle delay was adjusted to 20 seconds. The spectrum
was referenced using an external standard of crystalline Ldamantine, setting its upfield
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32.8 656 22.3 27.2 544 23.5684. 1 1682 24.3 16.9 337

24.9 11.1 222 25.4 13.5 269 26.1 15.1 301 29.0 23.1

refgnanse ta329%H ppm.5 GRaraatenstiq neaks asuthgerelatives. age S®ENB) Table 2, below.

HRsat orthelanetipd, od pdake afPMPSctéR kidxdartdh 8bdctrd. Abes 44 peaks and
I hner. e

e Lghtly packed into 4 mm ZrO.s )
SRR W 3o ovbn PRGNS T afeehveipaey o GHMAS exporiment
ingicatinguthe priesencBraike masiaulepi ner asymmBiic tunitp e rapessentative essNMR

spdvi iPshele inraguURERNed into a w de-bore Bruker-Bi ospin
Avance DSX 500 MHz NWR spectroneter. The sanpl e was

positi oned at the nalp@esingsmisand spun at 15. Q0 kHz.
The number of scpans was a@f¥sted to dbteensisAdequat e
S/'N. The 13C sol fdstate fgggctrum wasg coflgectged usi ng
a proton decoupl ed crosspmgari zati on [magiye angl e
spi nni ng experiment (CPMABPS A proton deeoupliing field
of approxi matel y|-85 kHz \A‘kﬁéﬁaprﬂ ied. [The3.0
cross- pol ari zat i pr—centactfine of 208 wdd used.

163.8 3.1

162.3 3.0

161.3 2.6

154.6 2.8

153.0 3.1

151.2 3.0

146.4 2.8

146.0 2.9

121.6 2.1

120.4 2.5

119.7 2.4

118.8 2.0

110.2 3.5

100.7 3.8

100.3 3.8

80.4 4.2

79.2 42

50.6 22

48.6 0.4

46.3 2.4

44,7 1.9

41.1 2.1

37.6 1.6

335 22

32.4° 4.9

32.1° 6.5

32.0 7.1

30.9 49

28.6 3.0

28.0 24

26.4 6.0

25,1 8.2

24,5 3.4

23.8 2.1

23.3 1.9

16.2 44

15.3 49

14.7 12.0

12.8 4.4

(@) Referenced to external sample of solid phase L damantine at 29.5 ppm.



1024 scans were collected. The recycle delay was
adj usted to 20 seconds. The spectrum was referenced
waeTg23a81 ext er nal standard of crystalline LdaremiBiues/002342
setting its upfieldresonanc®yt-o 29.5 ppm
Characteristic peaks and their relatives are shown in
(palpEfiBed as peplp figigmas difensities Isan yary epending gothpesius! satep of the
GEWASCbxpéhr?ih&ll C;.ﬂ#ihﬁ%ﬂ‘et rl§nafhatihlambro;é&méseasihe4éanﬁ>&@h§cufam9 the
S e Lyve even
ob%égrsg(ﬁ%r&fa%rll\g " 589 1 SERU t%sxpeplb%ﬁt '"tq"ﬁ'g?scaﬁ“? Myt ¢ preessarily
prégeiiaeof 2 nol ecul es per asymmetric unit. A
(6) epaRSkGUlcRE | ve SSNVR spectrumis shown in FI GURE 2.
(a) Referenced to external sanple of solid phase
Ldamantine at 29.5 ppm (b) Defined as peak hei ghts.
G nt e R#ferential SeamningrGalefpadrydi ng on the actual setup of

t he @ﬁ’é@éaﬁ%@rﬁ&dagﬁmﬁhe@%@@b§é%N%Ujmgtnxﬁ]eﬂ{ ﬁﬁ%gg{u‘ﬁénts New

cs'alﬂi-ﬁﬁﬁ le in crosspolari zatio

PP R VR waé&sem PHIGE SA% At By rgjeepf RBL/min for the DSC cell
amadé%smidmlhyfoqanten‘rlgataledecoo(ng) sy3ak HieotdidlieteteC.was calibrated for
te@\p(efaﬁfr@ Qﬁd i cor R4 ID%% (Hgﬁhé ¥0Ir-l|{h|%? %Tﬁeht%w of tiion 28.71

Per or ned usi ng
J Qh&?'mhwumméw Vitfsq pig O'EDEVG upgck ang gampiaa G-Lmewers hedied at a

ramwfge°cgm Phta &nélbﬁ%éaﬁieﬁoﬂfed@@n@ﬁ\ nﬂsﬂuﬁ@ﬁts Uﬂﬁ/e9§gn‘é@!§ 5 2000
syst em

efri ated cool |n
A PoRR GG bR kARt a s ok e range of
fr@l"@laboutdﬁat @rie abmit Ng5 FG\diThermpgrevitnetng apalysiy indibdieSthaOfelting and
itk &Eurféﬁﬁbl%ﬂecﬁéryztpre o) Qle %er%gr%g r@étl‘g@d@;&nr&%q? shown in
a pi nhole were used an sanpl ?
@ H at a rate of 10C/ nin. Data anal ysi s was
performed using TA Instrunents' Universal Analysis
2000 software for Wndows Version 4.2E. The sanple
denonstrated a nmelting point in the range of from
about 162 0C to about 165 OC. Thernogravinetric
anal ysis indicates that nelting and deconposition
occur sinultaneously the sanple. A representative DSC
trace is shown in FIGURE 3.- | UAN claim 1. A nethod
of preparing a conpound of fornmula (la): wherein: Rl
is OC6 alkyl or C3-C6 cycloal kyl; R2a, R2b, and R2c
are each i ndependently sel ected from hydrogen,
hal ogen, C1-C6 al kyl, C3-C6 cycloal kyl, -ORl2a, -CF3,
-CN, and -NR 12aR12b; R4 is selected from hydrogen,
Cl-C6 alkyl, -(CR 9R10)nR1 1 , -CF3, hal ogen, -0OR 12a,
-CN, and -NR 12aR12b; R5 is selected from hydrogen,
C1-C6 al kyl, -(CR 9R10




nR11 , -CF3, hal ogen, -0OR 12a, -CN, and -NR 12aR12b;

R6 is selected from hydrogen, Cl1-C6 al kyl, -(CR
woORMD)mEkB11 , -CF3, hal ogen, -ORl2a, -CN, and POIRIB2006/002342
12aR12b; R7 is sel ected fronmukhydrogen, Cl-C6 al kyl,

-(CR 9R10)nR1 1 , -CF3, hal ogen, -ORl2a, -CN, and -NR
V\f’z‘aﬁ’@?b; each RO and R10 is independently sel ected

from hydrogen and Cl-C6 al kyl, or RO and R10 ,

t oge t ich they are
1atta?§‘2§€r c}l(ylotfpthe'%g'%g%%eg]%oun g@f‘ﬂ@? Y\%roup, each R11 is

| ndependent ly select edRZPrornzehydr ogen, Cl1-C6 al kyl,

hal ogen, -ORl2a, - \?%{ and -NR 9R10; each Rl2a
and R12b is |ndepend ,\%/\Sglehect ed from hydrogen and
Cl-C6 al kyl; and each n YR\ ilhdependently chosen and is
an i nteger fromO:o 5; sai d mat hod conprising: a)
treating a conpound of for . wherein RL is

defi ned above, wth ajn ni ongof Ja conmpound of fornula
(X), wherein RI3 is R +C6 al kyl, -Si(C 1-C6
al kyl)3, or -CH 2(C6-G_G0laryl). wherein sald C6- C10
aryl group is optionall SRbstituted with at |east one
substituent sel ected fr8m hal ogen, @& C6 al kyl, - OH,
whdpbii3, and -N(C 1-C6 al kyl )2, to afford a conpound of

formyl ( b),. hydrol yzi ng the conpound of
forrlIuH g é{% l\qg?#\%’a'o%{k &onpound of formula (1V)

wher Bu nRR13nd B degemdem:e)ldetntleabllectgd froe lodrogen) rtdilogén, C4-Cs
alkﬂr@da@y&da‘]@w vmm Q;ngg‘gl mt |,\|:pgm ,gfzb reagent s to afford

nd L{ P1 i s hydrogen o

a suﬁqp'ﬁﬁ? 8°tf> g?'BE?Y r?ﬂf"g?b%i)a"‘é\/hd( n5 CEadialpRy OB
and -OR'CBYC10 aryl), wherein said Ce-ClO aryl group is

optl 5 fo ne 12a

ool e aae Fo ST MU G bl PR R BBk 0k
and 106alkyl)2 d) treatlngthe corrpound of formula

(1115 iskselbctentrans hytiregenb@se; 4191, af{drRORt), R CORDHaREePtoR™, -ON,
a dor,\ﬁda@zb(ll) and e) treating the conmpound of tormula
(1) with a conpound of forrmla(lxa to afford the
np%dﬁae'%‘ftec?f&‘ﬁﬂ!’déoqeﬂa% & alkyl, MERBUWBL cEFdihatggen -OR', -CN,
armll—aer‘FFﬂ?b,V\herel nin the conpound of formul a (Ia) Rl is

@e%cﬁﬁﬂaﬂ@h%yg In%epéo‘d%ﬁlg ngl? ﬂ(({' %enﬁf Cé-Cs a&yl or R and
R! C)}gqeg}géwglthe carbon atom to which they are attached form a C3-Cs cycloalkyl group;

each R" is independently selected from hydrogen, C4-Cs alkyl, halogen, -OR'™, -CN,
-CF3, and -NR°R'";

each R™ and R™ is independently selected from hydrogen and C;-Cs alkyl: and

each n is independently chosen and is an integer from 0 to 5;
said method comprising:

a) treating a compound of formula (V), wherein R' is defined above, with an
anion of a compound of formula (X), wherein R™is hydrogen, C4-Cs alkyl, -Si(C4-Cs alkyl)s, or
~CH>(Ce-C1o aryl), wherein said Cs-Cyo aryl group is optionally substituted with at least one
substituent selected from halogen,C+-Cs alkyl, -OH, -OCHs, and =N(C+-Cs alkyl),, to afford a
compound of formula (1V);




4. A nmethod according to claim3, wherein in the
conpound of formula (la): R2a is Cl-C6 alkyl; R2b is
waypd7ogss] R2c is Cl-C6 al kyl; R4 is hydrogen; PREIBE06/002342
Cl-C6 alkyl; R6 is hydrogenyiand R7 is Cl1-C6 al kyl. 5.
A met hod according to claim4, wherein in the conpound
) R2a angy R2c are -CH 3 aRd R%}Q)|§1o
gret hod ggcordl ng to ckiai 13
t he conpgund of forhMPaQFﬂé) is: 7. A liet od of OR
pr epar g RE st er eoi songglcal |y enricheth@&omeound of
formul & (1V), wherein: is Cl-C6 al kykR7or C3-C6
cycl 03y yl; R4 is selected from hydrogen, Cl-C6 al kyl,
_({CR 9RL0 nR11 , -CF3, halogen, -OR 12a, -&4 and -NR
12aRiRb; RBiIrlyzingethe compound effdnyae qlye iy afstd Goooarpksiyld, of formula

(VX WHRréM& O)digdfbgen;- CF3, hal ogen, -OR 12a, -CN, and -NR
12aR12b:; sel ect e(a from h?/dro%en Cl-C6 al kyl,

- (CR 9mo?§ﬁ£ﬂ"“e copaindof jogpi, (IV) mbinggign of RGO afford
a tompLRd oRPmga gl whereid Pf iscydfoyelr mges:udaﬂdpﬁﬁacﬂhd@fbw and R" is

C1~éeCBk)9 Bfl%%el%g aw@FQHQﬁEQ@ %ﬁ 8é° a%?ﬁ;?cﬁapl is g&llopglrétsu%stlﬁted with

y 'se
at?’?ac? T PitHent selegteg fromdalopgn G- Ceo@}lkvt@pfanecm @nd -N(C1-Cs alkyl);
t oget he’r V\Hoh Lhe carbon atom to whigh thgy qr@ o

at trRached, ol _C3-C6 cycl oal kyd g oup; RIfL is
i ndefien y Sel eR&d—fromtrydr og OR™
hal o ~~oR12a, -CN, -CF3, and - ; each Rl2a

and R12b is i g)ependently sel ected flrom hydrogen and
Cl- C6 al kyl ; i s hydrogen or a swPT abl e pff“&t ecting
gr oup); anlieating the gornpouind defpremutietih With afnaseor lassltol Ao
cdmpo@@Ed fdrm@(®; 4 5; said nmethod conprising: a)
treating a conpound of formula (IV) with a chiral,
non-racemc basetoforma o

R7
e) treating the compound of formula (l) with a compound of formula (Ixa), to
afford the compound of formula (la)
sz R2a
R2a R2°\%=<N
~N
- R2b N—{ |
N N \<N
. OH
N e RE
R7
(in (IXa) (la)
2. A method according to claim 1, wherein in the compound of formula (la) R is C5-Cq

cycloalkyl.



m xture of diastereoneric salts; b) separating said
di astereoneric salts fromeach other; and c)
woamrérsisng sai d di astereoneric salts to a PCT/IB2006/002342
stereoi sonmerically enriched7rzenpound of fornmula (1V).
8. A nethod according to claim?7, wherein said chiral,
3.non- A geded @cepsdieg toslagn 2 hiheesin in tersempeund of amne ()R’ isA
cyeppéig. according to claim8, wherein said chiral,
non-racemc amne is selected from
ci s-1-am no- 2-i ndanol, cinchonidi ne, 1-am noi ndane,
4.t er t Amether gegording-ta slaivn3, Whereihi ip therspinpaund mwolformula (1a):
al pha® gt byl agnzyl am ne, and
2-a '{aclas- 1-%}4- ni trophenyl)-1,3- propanediol. 10. A
met hod AV ng to claim9, wherein said chiral,
non- Ra&ePi@ aiyiine is sel ected from
( 1R RS} hjdragedl S- 1- am no- 2-i ndanol, (-)-cinchonidine,
(r)-dsa ol ndane, (S)-tert-|eucinol,
(1R %%f-g]f-%éﬂlpﬁ'o- 1, 2- di phenyl et hanol ,
( S) -Riiphedregenharidbenzyl ani ne, and ( 1R 2R)-(-)- 2-ani no-
1- (@hgbq_@?gﬁ}nyl )-1,3-propanediol. 11. A nethod
according to claim 10, wherein said chiral,
non-racemc amne is ( 1R 2R -(- )-2-amno-1
5.- (4- Antethop kecyding th claim @1 wpasied @k corbPound of RO (8 PP and R®
ark QR AL A K M”nydrogen.

6. A method according to claim 5, wherein the compound of formula (1a) is:

7. A method of preparing a stereoisomerically enriched compound of formula (IV),

RY  pig_ R1Q
R5
7 OH
NF gs (V)
R7
wherein:
R is C4-Cs alkyl or C3-Cs cycloalkyl:
R is selected from hydrogen, C-Cs alkyl, ~(CR°R'%),R"", -CF3, halogen, -OR'% -CN,
and _NR123R12b;
R® is selected from hydrogen, C-Cs alkyl, ~(CR°R'%,R"", -CFs, halogen, -OR'2, -CN,
R® is selected from hydrogen, C-Cg alkyl, ~(CR°R'%),R"", -CFs, halogen, -OR'%, -CN,
and -NR'#R'%;
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R is selected from hydrogen, C+-Cs alkyl, —(CR°R').R", -CF3, halogen, -OR'?, -CN,
and _NR12aR12b;

each R® and R is independently selected from hydrogen and C;-Cg alkyl, or R® and
R together with the carbon atom to which they are attached, form of C3~Cg cycloalkyl group;

each R is independently selected from hydrogen, C4-Cg alkyl, halogen, -OR'%, -CN,
-CF3, and ~-NR'R %"

each R'? and R'® is independently selected from hydrogen and C4-Cg alkyl;

P'is hydrogen or a suitable protecting group; and

each n is independently chosen and is an integer from 0 to 5;
said method comprising:

a) treating a compound of formula (V) with a chiral, non-racemic base to form a
mixture of diastereomeric salts;

b) separating said diastereomeric salts from each other; and

©) converting said diastereomeric salts to a stereoisomerically enriched
compound of formula (1V).

8. A method according to claim 7, wherein said chiral, non-racemic base is a chiral, non-
racemic amine.

9. A method according to claim 8, wherein said chiral, non-racemic amine is selected
from cis-1-amino-2-indanol, cinchonidine, 1-aminoindane, tert-leucinol,
2-amino-1,2-diphenylethanol, alpha-methylbenzylamine, and 2-amino-1-(4-nitrophenyl)-1,3-
propanediol.

10. A method according to claim 9, wherein said chiral, nhon-racemic amine is selected
from (1R,28)-(+)-cis-1-amino-2-indanol, (-)-cinchonidine, ®-1-aminocindane, (S)-tert-leucinol,
(1R,28)-2-amino-1,2-diphenylethanol, (S)-alpha-methyibenzylamine, and (1R,2R)-(-)-2-amino-~
1-(4-nitrophenyl)-1,3-propanediol.

1. A method according to claim 10, wherein said chiral, non-racemic amine is (1R,2R)-(-
)-2-amino-1-(4-nitrophenyl)-1,3-propanediol.

12, A compound of formula (1V),

OsOR™M
4
. R P1O
R X
Nz RS

R av)



