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METHODS OF PREPARI NG COVPOUNDS USEFUL AS PROTEASE

I NHI BI TORS This application clains priority to United
w@EL@smS41BT ovi si onal Application Nos. 60/527, 47PCT/iB20@03810

Decenber 4, 2003, and 60/591, 354, filed July 26, 2004,

both of which are hereby incorporated by reference.

Field of the Invention The present invention concerns

nmet hods of preparing conpounds useful as inhibitors of

the H V protease enzyne, internediates in the

preparati on of such conmpounds,- as wel| as crystal

fornms of such conpounds. Background of the Invention

The present invention relates to methods of preparing

andyENEEDY BN FREPARING COMPOUNDES USERUL ASRROTEASHE INHIBINORS

of inhibitors of the human i mmunodeficiency virus

(H'V) protease. Acquired | mmune Deficiency Syndrone

( Al DB)is applicsition claims P to binkesk&laiam Povisionas ABRliggtios NogrAPR27,470,

IS cBRbES, m%' B0 PG5L SRk YRy 9612804, DbMIcF ARicErehBRby
central and perlpheral nervous systems. Since its

ingarpargteg yrréf@@é‘ﬁ"?tl on in the early 1980's, AIDS has
spread rapidly and has nkigid oithe ngentieni deni c
pro tdr%ﬁt i e%mnrboﬁcérﬁ‘é F‘hEihX&’é of dréﬂé}lﬁge&nﬁ%gﬁ@qfseﬂf ad iRibitors of

popul ation. | ntensive research
they ﬁg{:@g@pv EHEYNRS, @tqr@gﬁgtﬁg ,ngp%prg%ﬁtfo,n of] ﬁ:ompounds as well as crystal
fornd of Edh@bMPRINGs.r et rovirus 111 (HTLV-111), now nore

commonly referred togas H N, ofhinléhign member of the
class of viruses known d& Fetroviruses and is the

et i oThsypresandéention relpies, to PRt of RFPREENG. g@mﬁmeé'ate compounds

USRITA AfeSie it atiBNéY inMiteR df &e&ﬂﬁl\éﬁirﬁrﬁﬂ‘noﬂéflcléhﬁy Jirgs (I-&\llﬁFrStease
transcri S. ret Lov n
i nt oY dlrf,"mng 'gefﬁgsffy %gﬁ @B@ cétg%g% ﬂ%&@ak? bYeakdown of the
bagly'p lirapinecsystem as avsll e progressiysr @t@'@g@gn offthg p@trﬁlo@g pednheral nervous

sye{eﬁ\qufs‘ﬁﬁe W?Wlthﬁﬂeﬁé@%itlbﬁhn ﬂﬂéreb | 539'saNIhsafhe 3PRAS rdpifly and has now
i nfection to ot

repeE SEGREE MARTTT P AR AR e b poeir Imensive

rebdeadh iesagtstoathe diserveny aif ¢hei nespdneible aggnts hinmamuiymelrattopin retrovirus Il

(rﬁ%\\/ug”ﬁo‘aﬁ]ﬁérg%r%oﬁli‘:%feﬁew 484! ood cel I's depl etes thl s

t1on. Eventual | mmune  syst
isr @Wd%ﬁg@mbﬁbgélpeaqlqa%é)f NiRiges h'écf‘%eistrﬁf\@“"é\s@&aﬂg is the etxologlc agent
ofVAIDBOURe firpaitat géhoa'tel ie odmseaﬂeﬁ RNAC vhials is esnwertpdotoHaiA by reverse

tr%ggrl‘:mgr? ylﬂs' %tr&/ﬁgl' BNA %nﬁgﬁn%%bgl mtﬁ%ﬁ@ﬂ'mtﬁ ast%'sf: QJT‘%’ chidibsome and,

empiesingning rrerlicative eP“?Q?F??&t 9fohe dret GRYF: kwrﬁﬁme% n?Were\itﬁwa' particles and
ad(/bﬁdé§ theSinfB&ton w&ﬁér&ienm $iv bpiratsi thihewad 4 particdar biigitVor 18 human T-4

'yrﬁB ocg)% gﬁ]{)fﬁgts p yﬁ g glgr{algjﬁ thlﬁq’t ﬁ@@“ﬁ Inle s?%«ir#hﬁl hfgﬁi%ﬁ &f these white
biba pells edebletss i thie White qeﬂmmulaﬁlqmg Ewﬁréuaﬂév@es@mune system is rendered
inoperative and ineffective against various opportunistic diseases such as, among others,

pneumocystic carini pneumonia, Kaposi's sarcoma, and cancer of the lymph system.

Although the exact mechanism of the formation and working of the HIV virus is not
understood, identification of the virus has led to some progress in controlling the disease. For
example, the drug azidothymidine (AZT) has been found effective for inhibiting the reverse
transcription of the retroviral genome of the HIV virus, thus giving a measure of control, though
not a cure, for patients afflicted with AIDS. The search continues for drugs that can cure or at
least provide an improved measure of control of the deadly HIV virus and thus the treatment of

AIDS and related diseases.
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transcription of the retroviral genone of the HV
virus, thus giving a neasure of control, though not a
W@ 008/05418T patients afflicted with AIDS. The SPer/B2004/003810
continues for drugs that can cure or at |east provide
an i nproved neasure of control of the deadly H V virus
and thus the treatnent of AIDS and rel ated
di seases. Retroviral replication routinely features
post-transl ational processing of polyproteins. This
processing is acconplished bysvirally encoded H V
prot ease enzyne. This yields mature pol ypepti des that
wi |l subsequently aid in the formation and function of

i Nf eelrowi@I répilckion rbutih&ly feaflﬁés;é's}t'-tﬁﬁnslﬁf dh‘élq:‘i&de@ﬂnd & polyproteins. This
e[d

Led, t t
PRSP o P REDt BY Pty SBieeC HP Brotiaps, efistes o Jtis ights mature
pblypeptidesnthatswith autiseqientiy/aid é thedemtation &fidVfupetion e&m&ctumsomes If this
nectiBe pkﬁéggﬁgqg @ﬁ*le@rfﬁgN@r{eSnéranﬁerEH%tlw ¥ ﬁF\f KO Mifdted. Therefore,

gtein is retroviral protease
’@'ﬁ’&%r?f’f "c“g{l Hr?}e%sﬁg?fyz@cﬂﬁ“r?érangﬂ\ﬁﬂ?b?%" Spol ypept i des at
di scH¥ prateasess e ofethe dsesldtok pedasvirymand HWA®Etural protein pol 25

géllier Uﬁ%.éJFe%YuBf &B@é@sg@&ﬁcaﬁy EIX&%%?thtepgtLLﬁRl}{al hglgge?méggat%iggrete sites

viriron re I catl on
tq rpieaps V‘eﬁ? Hewy Setivgipd %P@WF' Rreiine @ﬁ@@nﬁ’ﬁlﬁspih@'"\?éhfende“nQ the virion
replicibm-edmpetdne st Iihhtbftloh Bf tﬁél—lﬁdpr&eﬁé’dwméfﬁ S&nﬁﬂuﬁdzﬂﬁay prevent

p}ooﬁal ‘ﬁ'ﬁ%dré(tloﬂ rﬁ?%?ec?efd 'It IPr%P cytes durmsqethe éarhl uﬁ)ﬂa Wg F‘I\ZSI élfe cycle, as

oteo proce
well agjiahibinygia P@@ﬁ'ﬁ‘l'q Fyocesen@ CﬂW 69 Elete staghi Md!tlgndlymw plieteaee inhibitors

nfa!ﬁ@la%j’ehérgd@&ﬁége@fof B&h@&of@feﬁdl@%gllébhé %Hé’ér'll@éﬂ B virb® BB less toxic
har i

g S5y VS B, Sy e bR T B hentetrgeassy
t he Mesthodwvior prep3ring cerapasinddvisefubasHIVmrotgase irenitiitnig have been described
mcegp@}@d%téh? Rb U4 og2ss4bl Nspb%ﬁ%esleﬁi‘béd UC§ SPalfé"fWﬁo kbe?ﬁ 043; U.S.

descri b Pat ent_ No. 640
POERNe Sibd 328 Syt cpModiag, “haPliah ke oNa J093; Copagen Paen
Aﬁﬂrbﬂlmh N . 2, 57085, (Eﬁ&peéfOP@@hﬂﬂﬁﬂlédtlonANGtm&lSﬂ am5Pah;ﬁ’mbse Patent

|cat%95ﬂ<93100§§ﬂ%§' ?” Hg%h‘éptet’l%gplj “(% e L@b@%aséi%aﬁ (2001);

r‘éLﬁean Pat ent | i cation
@s@t A 3hl ORI AR S9l0H84706 667565804 SHeK jandet. Mimoto, et al, .
Méd. Chegn., 42h€7189;1865 (19583 Thid 4ktHod® Oflprepafing b‘@ﬁﬁbuﬁdﬁ Wefubhs protease

ingi%it rs Eé.v%mren\%?l%lk/ bg%ar\clg\gflvnﬁﬁc;w%\vggée 9r§1ézth§c§s \%erg i g’l‘g%gg fnefficient.
Theligpgpyed mAfGeds q?é"teﬁwgtmfprwq@ﬁawqon@rmhivotﬁlﬁm@outgehaMingaeaximized
effidigicgase i nhibitors have previously been known.

However, these nethods were lLjnear and thus

i nefficient. The inpr§@§@§Wé¥k%§§@%¥x%he i nvention

pr ovThfepresent ipamtien iglates ta pathhdst ofprepetnge®nipavndsgf formula (1), or a salt
orBihiRRshref fi ci ency. Summary of the Invention The

present invention relates to nethods of preparing

conmpounds of for (1), or a sgpkt or solvate

t her eof: 1

wherein:



(D wherein: Rl is phenyl optionally substituted by at

| east one substituent independently chosen from al kyl,
whyasos4B7 al kyl car bonyl oxy, aryl carbonyl oxy, BE€TIB2004/003810

het er oaryl car bonyl oxy; R2 is 2-S al kenyl or alkyl

optionally substituted with at | east one hal ogen; R2

is Hor C-C alkyl; R3 is hydrogen or a hydroxyl

protecting group; and R4, R5, R6 and R7 are

i ndependently selected fromH and C -C al kyl;

conprising: reacting a conpowyd of formula (11),

wherein Y1 is hydroxyl or a leaving group and RL is as

described for forrmula (1), with a conpound of fornula

(111), orR& usarhanylompusmvauusntmm Bkt neastP&]erdblgﬁtuélenadependently

(e @iosa Hont OY LRG0 hh Fe SRTBIbSTRoN BL" S5itabbhyiony, an

hy dr BP¥FEPRYioNng group to afford a conmpound of

formul a (R)is\Ghgalidnyl o‘R321 i akﬁﬂyﬁbﬁﬂ@@ubs-m@edﬁﬁlﬁ%?ﬁgst stone halogen;

5 i nvention a%;gxggeng i nt er medi at e conpounds
are usef uIIq parati on of conpounds of forrrul a

(1). The RoFhelwasy Odééy,dftbmleorﬁa@meroue,rdmddl ments of the

present i RY&AtR°ARd Rha@ﬂﬂw@ﬁerﬁ@réslfé&te@ﬁo% 'ilieanﬂrce%e% !

nﬂy@@ilon are provided nethods for preparlng olinds

mula (1), R2 H(l) wherein:- ARl is phenyl

opt i reaciing @ Ogmbsttridmfoedulayll)a\lvhdresayf ischyeroyl 8 & iidaVigg group and R’ is
10 ad dRESBENAR Hithiia Q) RREE bk UTh@bHs r

alkylcarbonylggg, ar§ cgfhony?%%§ﬂMgﬁgé%g“msowaemeEOﬁ

het er oaryl carbonyl oxy; R2 is al kenyl or alKkyl

optional |y substituted with at |east one gwml ogen; R2'

is Hor C-C l; 0 / ’
R’

v N HN RE
R1/§O OR® R* L5 FF

i (n
The present invention further comprises deprotecting the compound of formula (1) when
R%isa hydroxyl-protecting group to afford a compound of formula (I) wherein R® is hydrogen.

15 The present inventionlalso provides intermediate compounds that are useful for the
preparation of compounds of formula (I).

The following describe further embodiments of the present invention.

In another aspect of the present invention are provided methods for preparing
compounds of formula (1),

20 (1)

wherein:



R3 is a hydroxyl protecting group; and R4, R5, R6 and
R7 are independently selected fromH and C C al kyl;

W@ oIssHB8Ng: reacting a conpound of formula (1P¢T/1B2004/003810
wherein Y1 is hydroxyl or a |leaving group, with a
conmpound of forrmula (I11), or a salt or solvate
thereof. R2 R HNR4A R5 F (Il1) (H') n another aspect
of the present invention are provided nethods for the
preparation of compounds of formula (1), conprising:
(i) reacting a conmpound of fogmula (1V), wherein Y1 is
hydroxy or - P1, wherein Pl is a suitable protecting
group, and R3 is hydrogen, alkyl, or a suitable

hydroxyl Rl gednyN8pt@halPsub¥tdtdy By %P{IH%QNGI% QfipshidemUh&ependently
0 a

(V), wherein [ | eavi ng, gr Qu fford a

comp B P g—mﬂﬁ'ﬁfﬁ(wﬁw’/ €13 R OBRUEY | Gpro( Gylcpppyyiony, and
(i 1) hetera@yicargonytey;conpound of forrmula (11) with a

conpound gfifQr Id | ; ; v, :
opoor R b iR b it o on

5 (1) (111 R gHNCSpelkdhal |y deprotecting those

conpoundsRbis aﬂgdrﬁhﬁlﬁro{ic)ing\@h@fpeém R3 is af hydr oxy] )
protecting . r |

Do orh A BN g o A By A ST
CONMRESIBGt | nvention are provi ded any of the nethods

descfdabiRg eInRiolnd®bf fRFrRUR (1), Nehekdie YE @NigakdSor &f 1ehVA®y group, with a
0 fornu%(a}f&%'ﬁn relnlntlhet Q und of (Il) Y1 is
10 cqupgHad sy ormyia ﬁPfaE%QFﬁ8¥33§ﬁg§F of the present

i nvention are prQvided any of the net hod?izdescri bed
= N\RZ'
0 R7
HN y1 + HN R6
/& F
4

R Yo OR?

(1)) D)
In another aspect of the present invention are provided methods for the preparation of
compounds of formula (l), comprising: ‘ A
[0) reacting a compound of formula (IV), wherein Y' is hydroxy or —OP", wherein P'
15 is a suitable protecting group, and R® is hydrogen, C4-C, alkyl, or a suitable hydroxyl protecting
group, with a compound of formula (V), wherein Y? is a leaving group, to afford a compound of

formula (l1);
0 0 o 0
H,N vt RV[LYZ - R1/U\N Y2
OR® o
(v) V) (tn
(i) reacting the compound of formula (Il) with a compound of formula (lil), or a salt

20  or solvate thereof, to afford a compound of formula (1); and
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herein for the preparation of conpounds of fornula

(I'), wherein: RL is phenyl optionally substituted by
W@roosesH87 one substituent independently chosenpPET/mBR004/003810

al kyl, hydroxyl, al kyl carbonyl oxy,

C6-i oaryl car bonyl oxy, and heteroaryl carbonyl oxy; R2 is

al kenyl or alkyl optionally substituted with at |east

one halogen; R2' is H nethyl, or ethyl; R3 is a

hydr oxyl protecting group; and R4, R5, R6 and R7 are

i ndependently chosen fromH ahd C -C al kyl . Yet

anot her aspect of the present invention provides any

of the nethods described herein for the preparation of

conpounds of forpula (1), wherein: Rl is gzhenyl

substituted w t |l east one substigueny

i ndependent |y n frgom al kyl, hydr N~Rr?

al kyl car bonyl oxy, 6ti a Icarbonyloxy a¢d

het er oaryl car bo M ; s al keryh™ ox/aldey!

optionall'y substTfute 9% at’ | east_opfe hal ogen; R2

is H nethyl, af be3R3 is al gfdar onyl ,

arylcarbonyl, or heteroarylcarbonyIF‘Rf and R are each

H, and R6 and R7 are independently chosen fromH and

met hyl . n yet anothaﬂ)aspect of the(muesent i nvention

O e i FB B B i B
PrPf§°tt5‘E SrRYP: 13 giiard p cemeungdiot fnma{la Gl)elﬂetem?l gs Bydosgent uent

i ndejpemne@st Jas}peétrw&%npréﬁéi’lrnn@éﬁglﬁﬁ alrehb(rg\rn@é@’ény of the methods described
hﬁ?é ik %@%Q&@yth%onVP%Ws % tCa olﬂ% (Ig \%@m inoihe gomppund of (il Y'is
M@Eonnally substituted mnth at | east one hal ogen; R2

S HPIn (X6 én;é’?grl ifs}ﬁ%& 3f e B)Qserggﬁerglrog %Fe%/ ;%:r }ﬁ%ﬁ gf t&é methgd?_?c}escnbed
neki ] RRBIFBR ALY o THBEeRo FrBHAA) AREHo hyl . Ano hor

asp Rtis pienylptignadssubstitutay eyat least mwsubﬁ&&enamyepﬁndédﬂ? chosen from
Cﬂ%tkb\ol%r&ﬁsﬁrs'ah&faarg@ﬁy?x? d.or, ﬁlé@b&?@%ﬁg% f'nenqgrogrp/lcarbonyloxy,

co qun s” of

subst it waedtf e oh malhvle%%'tmaw@ma@ﬁ wityiresst one halogen
indéﬁemHethchbmgen from net hyl, hydroxyl,

al kyd nyloxy, and
het ero M?&eﬁnﬁié o&gfpcl?s al kenyl or al kyl
opt %n%b yaryd%sam ipdgregdsatly phosen frasa bitand 6e-Chakyggen:

Yet another aspect of the present invention provides any of the methods described herein

for the preparation of compounds of formula (1), wherein:

R" is phenyl substituted with at least one substituent independently chosen from Cy¢
alkyl, hydroxyl, C+.¢ alkylcarbonyloxy, Ce.4q arylcarbonyloxy, and heteroarylcarbonyloxy;

R?is C, alkenyl or Cy¢ alkyl optionally substituted with at least one halogen;

R?is H, methyl, or ethy!:

R%is Cy.5 alkylcarbonyl, Ce.10 arylcarbonyl, or heteroarylcarbonyl;

R* and R®are each H; and

R®and R’ are independently chosen from H and methyl.

In yet another aspect of the present invention provides any of the methods described
herein for the preparation of compounds of formula (1), wherein:

R' is phenyl substituted with at least one substituent independently chosen from Ci4
alkyl, hydroxyl, C1.s alkylcarbonyloxy Cg.4o aryllcarbonyloxy, and heteroarylcarbonyloxy;
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R2l

s H R3 is al kyl carbonyl, aryl carbonyl, or

het eroaryl carbonyl; R4 and R are each H and R6 and R7
wae@soetiByl . The present invention al so provi dBGI/EBRg040f03810

t he

met hods descri bed herein for the preparation of

conpounds of formula (I), wherein: Rl is phenyl
substituted with at |east one substituent

i ndependently chosen from net hyl, hydroxyl,

al kyl car bonyl oxy, aryl carbonyl oxy, and

het er oaryl car bonyl oxy; R2 is el kenyl or alkyl
optionally substituted with at | east one fluorine; R2
s H R3 is al kylcarbonyl; R4 and R are each H, and R6

and

RE7s B.ealkazyifey (Co. alkyy enmoamptshwutucsammtat st bhenfbgment

I nvegt L ?in are provided any of the nethods descri bed

her ein

(1),

one

or the preparation of conmpounds of formula
R\M‘ﬂ@ﬂ eflificappnyl Cepharigarbanyl ot hetareasyicarbanyl; at | east
mmﬁtnsaruea&hmrmGpendent I y chosen from net hyl ,

hydr , 7aI k | car r bonyl oxy, and

het el?é(%nrd %er?ﬁ%)?g)y hﬁﬁéﬁ féon?:lﬁ X‘S%?]r onal | y

su bs‘MOﬂIﬁ e@ew» of theaoresmtarmeanJrcheo o enynef;theRmEtBodssdescribed herein for
th@bﬂé éerﬂinkb@BdfﬁpouRﬁ @%Ba@ @né@mph H and R6 and R7 are

pro

e ect of the invention are
a”%{w@s g?t'“?ﬁ‘gwﬁb?tr{%?& e OrtitysBlnARRearently ghosep &om methyl,

hymoexb.ahatalk@lnarbcﬁnyto@yr}ﬁ?auradﬁcadfonfflarynaﬂdme(drc)arywﬂnw@noky Rl is

phe

Nlis éé"ebaﬂehﬁ Wt ed éMy gbtl@[‘ia nk Qlﬂug |tutgﬁ i c}ﬁ' ghé%sk E#e%ga ogen;

|nde endent |y chosen rom

'8y bonyl oxy; R2 is al kyl subst i tut ed Wi th at

I easR3 iD0a leylcarbbmyi: ‘CoR&ryicartidnyIRer heferadinfiagrsoayibonyl ; R4

~and

RR ol ReFEE N H; 2R

R® and R” are methyl.
The present invention also provides any of the methods described herein for the

preparation of compounds of formula (1), wherein:

R" is phenyl substituted with at least one substituent independently chosen from methyl,

hydroxyl, C+.¢ alkylcarbonyloxy, Ce.1o arylcarbonyioxy, and heteroarylcarbonyloxy;

R?is Cog alkenyl or C,.¢ alkyl optionally substituted with at least one fluorine;

R%is H;

R® is C1 alkylcarbonyl;

R* and R®are each H: and

R® and R’ are methyl.

In yet another aspect of the present invention are provided any of the methods described

herein for the preparation of compounds of formula (1), wherein:

R' is phenyl substituted with at least one substituent independently chosen from methyl,

hydroxyl, C1.s alkylcarbonyloxy, Cs.1o arylcarbonyloxy, and heteroarylcarbonyloxy;

R%is Cyg alkyl optionally substituted with at least one fluorine;

R%is H;

R®is Cy.6 alkylcarbonyl;

R* and R®are each H; and

R® and R” are methyl.

In still another aspect of the invention are provided any of the methods described herein

for the preparation of compounds of formula (1), wherein:
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R6 and R7 are nethyl. n yet another aspect of the

present invention are provi ded any of the nethods
waele®sins4ed herein for the preparation of conmpoRCEB2004/003810

formula (1), wherein: Rl is phenyl substituted with at

| east one substituent independently chosen from

nmet hyl , hydroxyl, and nethyl carbonyloxy; R2 is - CH CF

7 RR s H R3 is nmethylcarbonyl; R4 and R are each H;

and R6 and R7 are nethyl. n another aspect of the

present invention are providdd any of the nethods

descri bed herein for the preparation of conpounds of

forrrula (1), wherein: Rl is phenyl substituted with at

| easR' isnbenyligbstitatecowith étriebsperedemnstityent imds;mndéml@ dhaseh gk methyl,

hy%ﬁi rasﬁhaétwah;eﬁwéxwy, Ris- CHCF; R' s H R3is
})&y cgrb%gx %éa qb% are each H; and R6 and R7 are

met Hy|' ?“r?sfttw Wit degpt Qg Jlefieon ar e provi ded. any
of tRfds Het hods descrl bed herein for the preparation of

con‘q;gaqglgs y|ctal% la (1), wherein the conpound of
formla VN\CH OH n the present invention

are SGW 8fd t he met hods described herein for
t he Fgﬁaflﬂﬁ]afdrﬁéthy])f conpounds of formula (1), wherein:

IR?; dle"r?J é&%ﬂgt%l:% a%g% ZES)# ethéj %wr%ge t?hrﬁlg%n aree@lélﬁq?g%ﬁy gfutpes Fnetthods cgescrlbed
he@l"kfﬂ tha PGQW?F'QMV comgoyndsznf fromyla Gk whewsind
het &X' aaphdngiedubslddonith at iRast che@ubsthuent independently chosen from methyl,

hydroxyl, and methylcarbonyloxy;

R?is ~CH,CF3;

R%is H;

R?® is methylcarbonyl;

R* and R®are each H; and

R® and R are methyl.

In another aspect of the present invention are provided any of the methods described
herein for the preparation of compounds of formula (1), wherein:

R'is phenyl substituted with at least one substituent independently chosen from methyl
and methylcarbonyloxy;

R? is ~CH,CF3;

R¥is H;

R® is methylcarbonyl;

R* and R®are each H; and

R®and R’ are methyl.

Also in the present invention are provided any of the methods described herein for the
preparation of compounds of formula (I), wherein the compound of formula (his

0 CF
CHz O 0 N
HO
N N~"\_CHs
H  OH CHjs

F F
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R2' s H R3 is alkylcarbonyl; R4 and R are each H, and
R6 and R7 are nethyl. n yet another aspect of the
wEe@sentisT nventi on are provided any of the metPOOEB2004/003810
descri bed herein for the preparati on of conmpounds of
formula (1), wherein: Rl is phenyl substituted with at
| east one substituent independently chosen from
nmet hyl , hydroxyl, and nethyl carbonyl oxy; R2 is - CH CH
; RR s H R3 is nethylcarbonyl; R4 and R are each H
and R6 and R7 are nethyl. Al sp provided in the present
i nvention are any of the nethods described herein for
the preparation of conmpounds of fornula (1), wherein:

f RO edﬂéélents Hb@ﬁtlbﬁ létr@ Protdbd aﬁf of %fbﬂne%@s Absibid HERIn for the

|nde endent ron1nethy and
Prﬁﬁrﬂw 85?%1?(?&“"&@6? orpaflywherely cH - R2' s H R3 is
met hg! ie ahdryhsubstitiRéd avithl aReast eneacblatlthent indelpdRidentlycthééendioen methyl,

PR BB 5 bR ek et oo

(ry, R\/\lﬁ@lre?"ﬁthe corrpound of formula (1) is:CH9 HO
CH, kFﬁH CH n still another aspect of the present
|nve£§ Shfkaﬂkﬂﬁlded nmet hods for the preparation
R*and R5are each H; and
R6 and R’ are methyl. ,
In yet another aspect of the present invention are provided any of the methods described
herein for the preparation of compounds of formula (1), wherein:
R' is phenyl substituted with at least one substituent independently chosen from methyl,
hydroxyl, and methylcarbonyloxy;
R?is ~CH,CHs3;
R%¥is H;
R® is methylcarbonyl;
R* and R%are each H; and
R® and R’ are methyl.
Also provided in the present invention are any of the methods described herein for the
preparation of compounds of formula (1), wherein:
R' is phenyl substituted with at least one substituent independently chosen from methyl
and methylcarbonyloxy;,
R? is ~CH,CHsa;
R%is H;
R® is methylcarbonyl;
R* and R°are each H; and
R® and R’ are methyl.
Also provided are any of the methods described herein of preparation for the compounds
of formula (1), wherein the compound of formula (1} is: ‘



of conpounds of formula (I1-C, // [/ - CF - NH AcO I
CHHOAc CHF (I-C conprising: reacting a conpound of
wo 00558t N-A) with a conmpound of formula (H -B)T/IB20042003810

salt or solvate thereof. AcO(HA) (IN-B) Still

anot her aspect of the present invention provides a

nmet hod of preparing a conpound of fornula (I1-C, oV
AcO CH QAc (i-C) conprising:(i) reacting a conmpound of
formula (I'V-A) with a conpound of fornmula (V-A), 9 AcO
ACOHN | HOHH(IV-A (V-A)-(HC to afford a
conpound of formula (MC); (ii) treating the conpound
of formula (HC) with an acetylating agent to afford a

compound of formula (H and
CH3 & /—CH3

In still another aspect of the present invention are provided methods for the preparation
of compounds of formula (I-C),

O /_CF3

CH; O 0 )\_NH

AcO
N N~ _CHs
H  oac %CHs

F
F (I-C)
5  comprising:

reacting a compound of formula (I1-A) with a compound of formula (ili-B), or a salt or
solvate thereof.

CF
CH; O 0 Ng
AcO
N OH + HN CHs
H Sac %cm

F
(II-A) (11-B)

Still another aspect of the present invention provides a method of preparing a compound of
10  formula (1-C),

CH3 )_ /—CF3
A o
c CHj
%CH:,
F

F (I-C)
comprising:



AcO QAc (H-A) (iii) reacting the conmpound of formnula
(HA) with a conpound of fornmula (H-B). -NH AcO OH +
woRoosORasTCH (M A) (H -B) The present inventi onP@i/BB2004/003810
provi des nethods for the preparation of conpounds of
formula (1-D), 9 NHCHH COH (I1-D) said nethod
conprising: (i) reacting a conpound of fornmula (MA)
with a conpound of formula (H-B), or a salt or
solvate thereof, x -NH AcO AcO N' "OH + OQAc " OAc F
F(HA (M-B) (I-C to affarg.a conpound of fornula
(I-C; and (ii) deprotecting the conmpound of fornula
(1-C. n yet another aspect of the present invention

are gy ovi ﬁé@dmgatobﬁéé?urfd% foki@ia QVAP #iRh EQRpdRhd 6OBRAMWSA),

of forrrula (1-D)

CH; O CH3
CI
(IV-A) (V-A) (11-C)
to afford a compound of formula (II-C);
(i) treating the compound of formula (I-C) with an acetylating agent to afford a
5 compound of formula (lI-A); and
CH; O 0
AcO
¢ N OH
H ' OAc
(II-A)

(iii) reacting the compound of formula (lI-A) with a compound of formula (liI-B).

CF
CH3 } hoe
OH + HN “., CHg

CH3

(I1-A) (1-B)
The present invention also provides methods for the préparation of compounds of
10  formula (I-D),

o CF
CHs O 0 )\_N/H_ 8
HO /
N N~ _CHgz
H  OH %CHs
F .
F (-D)

said method comprising:



H (1-D) conprising: (i) reacting a conmpound of formnula
(I'V-A) with a conpound of formula (V-A), Ho AcO AcO
wOoRNS/0HSOH (1 V-A) (V-A) (HC to afford a conpoumRoef003810
formula (HC); (ii) treating the conpound of fornula
(HC with an acetylating agent to afford a conpound

of formula (HA); andAcO OQAc (H-A) reacting the
compound of forrmula (HA) with a conmpound of formula
(I1HB), CHCH ONHACO AcO + NHOHH OAc QAc (H A
(H-B) (1-C to afford a compound of fornula (I1-0C);
and (iii) deprotecting the conpound of formula (1-C).
Anot her aspect of the present invention provides

net h@yds freecthbe qormppardadfi formuRf (100 W@ WNEpelind 6f BHhAa (111-B), or a

saqt or leate thereof,
CF3 CF
CHy O 0 )LN’H_ CHa O N{T :
AcO_ N OH + HN CHg > CH3
H  OAc \7<<CH OAc CHa
FF F

(II-A) (n-B) (-C)
to afford a compound of formula (I-C); and
5 (i) deprotecting the compound of formula (I-C).
In yet another aspect of the present invention are provided methods for the preparation of
compounds of formula (i-D),

0 CF
ch; 0 o }Nf 3
HO
N N “, CH3
H  oH %om
F

F (I-D)
comprising:
10 0] reacting a compound of formula (IV-A) with a compound of formula (V-A),
CHs O CH3
CI
(IV-A) (V-A) (I1-C)
to afford a compound of formula (lI-C);
(i) treating the compound of formula (1I-C) with an acetylating agent to afford a

compound. of formula (lI-A); and
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OCH3 9 V-NH AcOOAc CH F . conprising: reacting a
conpound of formula (HB) with a conpound of formula

W@ Rllos@5418Dr a salt or solvate thereof. AcO (H B)T/IB2004/003810
(M-OA still further aspect of the present invention
provi des nethods for the preparation of conpounds of
formula (I-E), 9 V-NhT AcCON H H OAc CH (I-E)
conprising: (i) reacting a conpound of formula (IV-A)
with a conmpound of formula (V-B), o ? AcO AcOH N CH
CH (IV-A) (V-B) (HD to affqrd a conmpound of fornula
(HD); (ii) treating the conpound of fornmula ( -D)

with an acetyl ati ng agent, CH

CH; O o)
AcO
N OH
H  OAc
(H-A)
iii) reacting the compound of formula (lI-A) with a compound of formula (111-B),

Q. CF o] CF
. )—N/H_ ? ey 0 o No
CH; O o] / AcO 4
AcO + HN"% CHy N N, CHg
N OH %CH;; H  Oac %GHs
H  Onc g F FF
(I-8) (I-B) (-C)
to afford a compound of formula (I-C); and
(iii) deprotecting the compound of formula (I-C).
Another aspect of the present invention provides methods for the preparation of

compounds of formula (I-E),

Q. ,—CH
CHs O 0 )LN/,_T 3
AcO /
© N N~ CHg
H' Onc %CHa
F

comprising:
reacting a compound of formula (1-B) with a compound of formula (lll-C), or a salt or

o) CHs
CH; O o )LN{-I—
AcO N OH + HN /," CH3
H %cm
F
CHs F

solvate thereof.

OAc

(1-B) (1I-C)



AcO QAc CH (HB) to afford a conpound of fornula
(HB); and (iii) reacting the conpound of fornula

W@ koBps481 h a conpound of formula (H -C).. 9 9P@FIB20@/063810
QAc (HB) (H-C) Also provided are nmethods for the
preparati on of conmpounds of fornula (I1-F), 9 OHCHF .
said nethod conprising: (i) reacting a conpound of
formula (MB) with a conpound of formula (H-C), or a
salt or solvate thereof, V-NH 9 AcO K OH + HN . CH
AcO CAc CHOAc F' CHF (MBp-(IHC (I-E) to afford
a conpound of fornmula (I-E); and (H) deprotecting the
compound of formula (I-E). n still a further aspect of
t he prabibdurthei aspent ofche areserirventib® CoroBddaaflstngts for the preparation of

cdMRAds df brmula (I-E),

CH
CHz O N/H_ ’
CH3
OAc CH3
F
(-E)
comprising:
5 (i) reacting a compound of formula (IV-A) with a compound of formula (V-B),
CH3 CHz O o]
N OH
” H  on
CH3
(IV-A) (V-B) (I1-D)
to afford @ compound of formula (li-D);
(ii) treating the compound of formula (li-D) with an acetylating agent,
CH; O 0]
AcO
N OH
H  Oac
CHj

(1-B)
10  to afford a compound of formula (lI-B); and

(iii) reacting the compound of formula (1I-B) with a compound of formula (1-C).
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conpounds of fornmula (1-F),OH CH (I-F) conprising: (i)
reacting a conpound of formula (I1V-A) wth a conpound
wotoosos4met a (V-B), ? AcO AcO H N "OH CH OH QeCY/IB20#Ny003810
(V-B) (MD) to afford a conmpound of formula (HD);
(ii) treating the conmpound of formula (HD) with an
acetylating agent, AcO (HB) to afford a conpound of
formula (HB); reacting the conpound of formula (H B)
with a conpound of formula (IHC), -CH-NH 9 NH AcO
"H + HN'VACH AcO. OAc to afforad a conmpound of formula
(I-E); and(iv) deprotecting the conpound of formula
(I-E). Another aspect of the present invention
provi des conpounds of mula (1), or a salt or
sol vate thereof: (1) € ein: RL is phenyl optionally
substituted by at |east—one substituenQ i ngepenpdent!y

chosen from al kyl CHayOr o)yl ,Qal kyl car bo y, 6-i
aryl car bonyl d ¢ ‘ 6§a5bgﬂ LOX b,
H  Oac CHs
£ F
CHj
(I-B) (I-C)

Also provided are methods for the preparation of compounds of formula (I-F),

0 CH
CHy O 0 )‘N/H— 3
HO
N N~ CHjs
H  oH %CH3
F F
CHs (I-F)
said method comprising:
() reacting @ compound of formula (ll-B) with a compound of formula (llI-C), or a
salt or solvate thereof,
Q CH
CH; O 0 )\..N/H_ ® CHs O o) }Nf CHa
AcO. N OH + HN"% _OCHy — . AO N N~ CHg
H  Onac %CHS H  Oac |7<<CH3
¢ F ¢ F
CH3 CHS
(1-B) (I-c) (-E)
to afford a compound of formula (I-E); and
(i) deprotecting the compound of formula (I-E).

In still a further aspect of the present invention are provided methods of preparing
compounds of formula (I-F),



R2 is C -6 alkenyl or alkyl optionally substituted
with at | east one halogen; R2' s Hor C-C alkyl; R3
WO 2008/0h18T oxyl protecting group; and R4, R5, RBCHIBR&T003810
are independently chosen fromH and C C al kyl. n yet
anot her aspect of the present invention are provided
conpounds of fornmula (1), wherein: Rl is phenyl
optionally substituted by at | east one substituent
i ndependently chosen from al kyl, hydroxyl,
al kyl car bonyl oxy, aryl carbonysoxy, and
het eroaryl carbonyl oxy; R2 is 1-S al kyl optionally
substituted with at | east one halogen; R2' is Hor C
-C alkyl; R3 is a hydroxyg\ protecting group; and R4,
[ rently chosen fromH and C -C
al kyl; or a salt or solv..e thera@f /p_@mdll a further
aspect of the preséyit ¥ ovi ded conpounds
of formula (1)HOwhereis '- NYdy optlonally
substituted by at Hne sub ti’ é%§ I ndependent |y
chosen from al kyl
aryl car bonyl oxy, ang heteroarylcﬁrbonyloxy R is alkyl
optional |y substitufed with at |east one HiFbgen: R
cangrisihn@r C -C al kyl; R3 is a hydroxyl protectlng group;
and R4, sel ec
w09 . Toocll Mahe R FPRTIS LR S5 GO,
present 'nventlon al so provi des conpounds
(), @in: RL is phenyl substituted by a
substi t tre i ndependent¢ty cchosen from nmetayd
net hyl car )

) A Kyl opti @dn@
W aHg Hoe)r% hal 35; R s—hyer og
hydr oxyl - protectlng grogp

ormul a
east one
nd o

with at T%as

CHs

(IV-A) (V-B) (I-D)
5  to afford a compound of formula (lI-D);

(i) treating the compound of formula (i1-D) with an acetylating agent,

CH; O o)

AcO
¢ ~OH

OAc

=

CHa
(1I-B)

to afford a compound of formula (11-B);
(iii) reacting the compound of formula (1I-B) with a compound of formula (Ili-C),

CH CH
CHs O )\._ oo CH3 )_ il
OH + HN CHy CHs
OAc L7<<

CHs CH3

3
(II-B) (H1-C) (-E)

to afford a compound of formula (I-E); and



R4 and R5 are hydrogen; and R6 and R7 are
i ndependently selected fromH and C -C alkyl; or a
W@ al05/0811850!| vat e t hereof. Al so provided are coP@QDIBRA64/003810
of formula (1), wherein: Rl is phenyl substituted by
at | east one substituent independently chosen from
nmet hyl and net hyl carbonyl oxy; R2 is alkyl optionally
substituted with at |east one fluorine; R2' s
hydrogen; R3 is a hydroxyl-protecting group; R4 and RS
are hydrogen; and R6 and R7-ae C -C al kyl; or a salt
or solvate thereof. n addition, the present invention
provi des conpounds of formula (1), wherein: Rl is
phenid s udeptatdctitgttie bymprtund effstmuEBESUbst i t uent
i nde n .
et h”ﬁ‘c*%?é%)ﬁ% BBy BLTR PRYOBE Pormrouncs of Tl 0 or = saltor
5°W@§§ ereffe f1 uorine; R2' is hydrogen, R3 is a hydroxyl
protecting group, 4 and R5 are hydrogen; and R6 and
R7 are nethyl; salt or solv&fe thereof. Also
provi ded are conpedgnds of 4f 0 M~?), wherein: Rl is
phenyl substituted by|at east one substi t uent
i ndependent |y chosgg-Trot
met hyl car bonyl oxy;
a hydroxyl prote {
and R6 and R7 ar 0

t her eof .
5 wherein:

“RR i s hydrogen; R3 is
and R5 are hydrogen,;
Sagpsalt or sod)vate

R' is phenyl optionally substituted by at least one substituent independently
chosen from Cyg alkyl, hydroxyl, Cis alkylcarbonyloxy, Ce.1o arylcarbonyldxy, and
heteroarylcarbonyloxy; 4

R?is C,.5 alkenyl or Cy6 alkyl optionally substituted with at least one halogen;

10 R*is H or C;-C; alkyl;

R® is a hydroxyl protecting group; and

R*, R®, R® and R’ are independently chosen from H and C,-Cs alkyl.

In yet another aspect of the present invention are provided compounds of formula (1),
wherein: )

15 R is phenyl optionally substituted by at least one substituent independently
chosen from Cyg alkyl, hydroxyl, Cs alkylcarbonyloxy, Cs.1p arylcarbonyloxy, and
heteroarylcarbonyloxy;

R?is C1.¢ alkyl optionally substituted with at least one halogen;

R?is H or C;-C; alkyl;

20 R® is a hydroxyl protecting group; and

R*, R®, R®and R are independently chosen from H and C4-Cs alkyl; or
a salt or solvate thereof. ’
in still a further aspect of the present invention are provided compounds of formula (i),
wherein:

25 R' is phenyl optionally substituted by at least one substituent independently

chosen from Cys alkyl, Cys alkylcarbonyloxy, Ces4 arylcarbonyloxy, and

heteroarylcarbonyloxy;
R?is Cy.¢ alkyl optionally substituted with at least one halogen;
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n still a further aspect of the present invention are
provi ded conpounds of fornula (I), wherein: Rl is

w@b@aps418ubsti tuted by at | east one substit uenPCT/IB2004/003810

i ndependent|y chosen from net hyl and

nmet hyl carbonyloxy; R2 is CH CH; R2'" is hydrogen; R3
is a hydroxyl protecting group; R4 and RS are
hydrogen; and R6 and R7 are C -C alkyl; or a salt or
sol vate thereof. Al so provided are conpounds of
formula (1), wherein R3 is C47_al kyl carbonyl and
conpounds of fornula (1) wherein R3 is nethyl carbonyl,
or a salt or solvate thereof. n yet another aspect of
the preseﬁt Wn*qpkhgﬁware provi ded conpounds of
formula (1] Rl i s phenyl optionally
substltutBdsﬁywﬁpmﬂggg?mﬁﬁ@“@dﬁgt|tuent i ndependent | y
chosen fr gMRAl k&dnd Rhydrimiepéndertlyleglectad bromyH and\G,-Cs alkyl; or

aryl car b09¥£198%olv§5‘91e gt eroaryl carbonyl oxy; R3 is
hydr ogen or a hydr protecting group;, and Yl is a

I eavThﬂJPFQSFQﬂU'pV%\f'OWWRﬁR\WES compavpeneliforauigdbt whsrein:he
present iRv %%Heﬁ}‘l sﬂtﬁsﬁtu%%ﬁléﬂ%sﬁ@i@@iﬁ&ﬁ@en@fndéﬁn%ﬂtlg chosen from
(I l) é\‘?' ﬁ Ré yE)henyl optionally substituted
| gyl g @l EFPP'% &t i ndependently chosen from
aI kyI hy BF i85 alkyd oktiphalixsbiestifuteghwith aBlebst one halogen;
aryl car bopylsyarogeind het eroaryl carbonyl oxy; R3 is a

hydr oxyl pg ot ect| n and Y1 is a | eaving group
or hydr oxg ‘Sad'\yd@x‘gﬁr%{ecﬁ'% LYPvat e thereof. n yet

anot her aRf)am:tRaa‘re bydeogpm;@sént i nventi on are provided

conpoundsg 6)gmcﬁst e ﬂn@eé%h%e)ntly é’mfc[e%'ﬂ%m HRLnd ébs{‘aﬁm or

optional | ast one su t'uent
i ndependeﬁﬁ?‘ﬁﬁ”@ﬁ‘&@éﬂ‘efq"%m 1-B al kyl, hydroxyl,
al kyhieaprooityd ans yompoupdCat fFddmoly I(lowhereand

gfgﬁ[}oar y C@&%W |593§¥ fute@gby'a‘? Ie%sthcyn%rs(?fﬁt‘tué?ﬁ %ES&%H&QW chosen from

methyl and methylcarbonyloxy;

R? is Cy.¢ alkyl optionally substituted with at least one fiuorine;

R?is hydrogen:;

R® is a hydroxyl-protecting group;

R* and R® are hydrogen; and

R® and R’ are C;-C; alkyl; or

a salt or solvate thereof.
In addition, the present invention provides compounds of formula (1), wherein:

R' is phenyl substituted by at least one substituent independéntly dhosen from
methyl and methylcarbonyloxy;

R%is Cy.6 alkyl substituted with at least one fluorine;

R?is hydrogen:;

R® is a hydroxyl protecting group;

R* and R® are hydrogen; and

R® and R’ are methyl; or

a salt or solvate thereof.
Also provided are compounds of formula (1), wherein:

R' is phenyl substituted by at least one substituent independently chosen from
methyl and methylcarbonyloxy;



Y1 is hydroxyl; or a salt or solvate thereof. n still
a further aspect of the present invention are provided
wa@oeopposHies of fornula (I1), wherein: Rl i s phebPgi/IB2004/003810
optionally substituted by at | east one substituent
i ndependently chosen from net hyl, hydroxyl, and
al kyl car bonyl oxy; R3 is a hydroxyl protecting group;
and Y1 is hydroxyl; or a salt or solvate thereof. The
present invention also provides conpounds of fornula
(1), wherein: Rl is phenyl gptionally substituted by
at | east one substituent independently chosen from
nmet hyl , hydroxyl, and nethyl carbonyl oxy; R3 is a
hydroxyl pPetestcrg group;, and Y1 is hydroxyl; or a
salt or s&bx@tg t hereof . Anot her aspect of the present
i nvention al<d rB?%\’/i des conpounds of formula (I1),
wher ei n:  Rlisiadwgriomni piotestingsgrouput ed by net hyl and
met hyl car RO Pe¥e hﬁfﬁ,d’eﬁ; fgmet hyl carbonyl; and Y1 is
hydr oxyl ; _gr awsalt or solvate thereof. Another aspect
5 of the prBs¥MRiFGERYON features conpounds of

formul ae 4 kal@rsolgateBereot.| E), (1-F), (HA), (HB),

g :'"_'Cﬁ)sgnll ?g&%ﬂgﬁgﬁ_ﬁ écﬁ%\g%%ﬂt R}vé/@&@“gﬁ/'\ﬁrgvkli\led'_l co(n)%(c:)urgaé| of formula (1),

wherein:
R" is pheny! substituted by at least one substituent independently chosen from
10 methyl and methylcarbonyloxy;
R?is CHyCHs;
R?is hydrogen:
RPisa hydroxyl protecting group;\
R* and R® are hydrogen; and
15 R®and R are C,-C; alkyl; or
a salt or solvate thereof.
Also provided are compounds of formula (l), wherein R®is Ci.salkylcarbonyl and
compounds of formula (1) wherein R® is methylcarbonyl, or a salt or solvate thereof.

20 In yet another aspect of the present invention are provided compounds of formula (I1),

0]

HN 4

Rv&o OR®

(1)

wherein:

R' is phenyl optionally substituted by at least one substituent independently chosen from
C1. alkyl, hydroxyl, C4.¢ alkylcarbonyloxy, Ce.1o arylcarbonyloxy, and heteroarylcarbonyloxy:;
25 R®is hydrogen or a hydroxy! protecting group; and
Y'isa leaving group or hydroxyl.

In another aspect of the present invention are provided compounds of formula (i,
wherein:
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OH (I-E) (1-F) CH CH AcO AcOOAc (HA (HB) 0. 0.

-NH -NH (IHB) ("I -C all of which are internediates
wais@s05418n t he preparation of conmpounds of f orpail/EB2004y003810

Anot her aspect of the present invention provides for

the preparation of conpounds of formula (H A), AcO OAc

(MA) conprising: treating a conpound of forrmula (H C)

wi t han acetyl ating agent. AcO OH (M C) n anot her

aspect of the present invention are provided nethods

of preparing conmpounds of fernaula (H A wherein the

acetylating agent is acetic anhydride. Another aspect

of the present invention provides for the preparation

of CBh’p oberysomibndllp Sm.dﬁmtea oy Bﬁ leashof2 él}ﬂsﬁi)Jerﬁ mbérﬁiéﬁtg:chosen from

CL At hithod, 89 Po%%{y/‘ MUl B4 v :
SRR e e on b et rogpegon
pr esR it 2R PEieciodr P Added net hods of preparing
conpyluisdteaving group or hydroxyl; or
a salt or solvate thereof.
In yet another aspect of the present invention are provided compounds of formula (1,

wherein:

R'is phenyl optionally substituted by at least one substituent independently chosen from
C1. alkyl, hydroxyl, C+.¢ alkylcarbonyloxy, Ce.10 arylcarbonyloxy, and heteroarylcarbonyloxy;

R’isa hydroxyi protecting group; and

Y' is hydroxyl; or

a salt or solvate thereof.

In still a further aspect of the present invention are provided compounds of formula @n,
wherein:

R' is phenyi optionally substituted by at least one substituent independently chosen from
methyl, hydroxyl, and C,.¢ alkylcarbonyloxy;

R?® is a hydroxyl protecting group; and

Y" is hydroxyl; or

a salt or solvate thereof,

The present invention also provides compounds of formula (I1), wherein:

R' is pheny! optionally substituted by at least one substituent independently chosen from
methyl, hydroxyl, and methyicarbonyloxy;

R® is a hydroxy! protecting group; and

Y' is hydroxyl; or

a salt or solvate thereof.

Another aspect of the present invention also provides compounds of formula (11}, wherein:

R'is phenyl substituted by methyl and methylcarbonyloxy;

R® is a methylcarbonyl; and

Y'is hydroxyl; or

a salt or solvate thereof. .

Another aspect of the present invention features compounds of formulae (I-C), (I-D), (i-
E), (I-F), (1I-A), (11-B), (lI-B), and (IlI-C):
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of formula (MB) wherein the acetylating agent is
acetic anhydride. The present invention also concerns
W@ewsoshaes (2S) -4, 4-di fl uoro-1-[(2S, 3S) - 2~hydr BXY/IB2004/003810

SMS- hydr oxy”- net hyl - benzoyl am noJ”- phenyl -butyryl J-S. S
-di net hyl - pyrrolidi ne®carboxylic acid (2
2,2-trifluoroethyl)-amde, or a pharmaceutical?
acceptable salt or solvate thereof. n still another
aspect of the present invention is provided
crystalline (2S)-4,4-difluor.egl-
[ (2S, 39) - 2- hydr oxy- 3- ( 3- hydr oxy- 2- net hyl - benzoyl ani no)
- 4- phenyl - butyryl ] - 3, 3-di net hyl pyrrolidine-
2-carboxylic acid (252, 2-ttd fl uoroethyl)-am

Gd (% dF gﬁ o

de

(conpogwmdol - or a qﬁfhaéeutlcaITRQCOe f_ CFs
ohcos0l regf. fhe inventigo a

Cryrfhi"/m “, CH3 \@/b\ >l?\|/k CH3
(25) g _4- di F1 uoro- 2B81:3S) - 2- hydiasd) - 3-1¢ 3- OH

hydr oxy”- met hyl - bengoyff ani noJ-~- phenyl - but yryl J- 8=S—d
nmet hyl - pyrrol i di ne®-carboxylic acid
(2,2,2-trifl uscpet hyl)-amni de, exhibiting a (-D)
characteristic peak in the powder x-ray diffraction
pattern, expressed |n degrees two-theta, of about 8 7.

n anot r

aspebh, pr gviClied a cry alfor f—CHs
%%8) £ iquor )—2\(‘2@38) 2- -B- R )’

Ianrno pheny ™ CHs
tHyl - gxer org"- carboxy acﬂﬂ OH CHg
(2,2, 2Ftrifluoroet F—anrde exhi bi tfi ng character SFi c
peaks GH3 the powder x-ray diffracti &¥spattern,
expressed in degrees two-theta, at about 8.7 and about
20.4. n yet agpefher aspect, the crystal for exhlblts
characteristic peaks in the powder x-ray d| raction
pattern, expressedpﬂn degrees two-theta, at about @ 7,
about 20. 43 ghd 16.2. n still anotﬁéﬁcasp ct

t he &¢9 8 IS character A& ed
powder digff fr ctlyn pattern, expr ) iN de reQ§
t wot het a about .7, about 20.4, abo 6.5

about 11. 7 n still another aspect, the gpystal form
exhibits char eristic peaks in the powder x-ray
diffraction 5 ern, expressed in degrees t(iMB)t het a,
at- about 8.7, about_ 20. 4, bout 1 2 a gut 1.7, and
about 8.0. Still ji}_ §pect 0 ﬁ pr%sent

I nvention provides st al fornro

(2S)-4, 4-di fl uorHN CH3

t (2S, 3S) - 2- hydr oxy- Cthydroxy- . @Hyl-benzoylanino)
- 4- phenyl - butyryl ] ¢ 3l8 di et hyl pyf rbli di ne-
2-carboxylic acid (2 2,2-trifluoroethyl)-amde

exhi biting characte«HBBnc peaks |n|ﬂﬁg powder Xx- ray

an S8 hRIRBhAS 8 RIRIGSRI0h B B Ees timAnla.

cr ygpgtherfﬁpmt@f the present invention provides for the preparation of compounds of

forfndi@i-A), 4- di fiuoro-1-[ (2S, 39) - 2- hydr oxy- 3- (3 hydr oxy- 2-
nmet hyl - benzoyl am no) - 4- phenyl - butyryl ] - 3, 3-di net hyl - py
rrolidine-2-carboxylic acid (2,2, 2-
trifluoroethyl)-am de exhibiting characteristic peaks
in the powder x-ray diffraction pattern, expressed in
degrees two-theta, in the range 8.6-8.8 and in the
range 20.3-20.5. n yet another
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aspect, the crystal formexhibits . characteristic
peaks in the powder x-ray diffraction pattern,

wexmsoessed i n degrees two-theta, in the range BCBIHRR0BY003810

in the range 20.3-20.5, and in the range 16.1-16.3. n
still another aspect, the crystal formexhibits
characteristic peaks in the powder xray diffraction
pattern, expressed in degrees two-theta, in the range
8.6-8.8, in the range 20.3- 20.5, in the range
16.1-16.3, and in the range2kl. 6-11.8. n still another
aspect, the crystal formexhibits characteristic peaks
in the powder x-ray diffraction pattern, expressed in
degrees twotheta, in the rangen8.6-8.8, in the range
20.3-20.5, in the range 16. 1 »3, in the range
11.6-11.8, and in the range ¥*9%-8.1. The present
invention further providéds & cryst& |ine form of

(2S) -4, 4-di fl uor o- 1adQ
hydr oxy- 3- ( 3- hydr oxy- 2- yl 1
utyryl]-3,3-dinethyl-p 51 i di ne-2A¢ carboxylic acid
(2,2,2-trifluoroethyl)-am de exhibiting peaks in the
Raman scattering spectrum expressed in Raman shift
(wavenunbers, cni'1), at about-Al004; or at about 1004,

ben oypynlno) 4- phenyl -b

@@% bout 1079; or at about 1004, about 1079, and

760; or at about 1004, about 1079, about 760,
and s gegoungof formula g1¢) "1'6‘(?4‘ acgfyigting Agget 1079, at
about 1004, about 1079, and &t o . at about

1004, about 1079, about 760, about 518,
about 540, about 599, about X and about 1715. Al so
provided herein is a cryStalQing f& m of

(2S) -4, 4-di f 1 uor o- IAQ; 3 .-3(3-

hydr oxy- 2- net hyl - benzo
i met hyl - pyrrolidine-2-carfoxylic 3
(2,2,2-trifluoroethyl)-amde exhlbltlng any

conbi nation of characterlstlcé$eaks in the powder
X-ray diffraction pattern dé i bed above and any

commy frtHepBspett of the prRaBKSnvieRtidh ke B@ﬂ@é&i RétRdds®F pr@Paring compounds

o SR ANy R Gl Pone PR (59

4, 4Agethenaspect bf feXBees) ingerttign] proxiges fqr shqur@pamjonzofrmtnnyunds of

m”hmgqngpylantno) 4- phenyl - butyryl]-3, 3-

di met hyl - pyrrol i di ne- 2- carboxylic acid
(2,2,2-trifluoroethyl)-am dg X ibiting a
characteristic peak in the pawder x-ray diffraction
pattern, expressed in d ﬁ gs tWwo-theta, in the range
8.6-8.8, and a pea@x n t sgattering spectrum
expressed in Raman ‘shi RAunpered cnt'1), at about
1004. A still further ct Bf tdpe present invention
provides a crystalline fprmof (2S)-4,4-

di fl uoro-1-[(2S, 3S) - 2- hy@pxy- 3- ( 3- hydr oxy- 2- net hyl - be
nzoylanino) 4- phenyl - but yryl [#-B) 3-
ggbhyl pyrrolidine-2-carboxylic acid

2-trifluoroethyl)-anide exhibiting a nmelting
t enﬁ@qtlgg gcempound of formula (1I-D) with an acetylating agent.
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of between about 191 C and about 200 C In yet another

aspect are afforded nethods of preparing a crystalline
w6 0005108181 2S) - 4, 4- PCT/IB2004/003810

di fl uoro-1-[(2S, 3S)-2- hydr oxy- 3- ( 3- hydr oxy- 2- net hyl - be

nzoyl am no) - 4- phenyl - butyryl]-3, 3-

di net hyl - pyrrolidi ne-2-carboxylic acid

(2,2,2-trifluoroethyl)-am de, conprising: a)

deprotecting the conmpound of formula (1-C, Q. - CF 9

9 V-NH AcOQAc CHF (I-C (k2B to afford anorphous

(2S)-4,4-difluoro-1-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy- 2-

nmet hyl benzoyl am no) -

4- phenyl -butyryl]-3,3-dinmeth

c acid (2,2,2-trifluoroethyl

sIurrylng annrphous

(2S) -4, 4-di fl uoro-1-[ (2SC88)02- Hydr®xy- 3- ( 3- hydr oxy- 2-

met hyl - benzoyl am nofe@< phe AHB 3-di met hyl - py

rrolidi ne-2-carboxylic (

trifluoroethyl)-am de i h~#at er tooﬁfford a crystalline

formof (2S)-4,4-difluoreg 1 [ (2S, 3S) - 2~hydr oxy-

3- (3- hydr oxy- 2- net hyl - benz yI q@no) 4- phenyl - butyryl ] -

3, 3-di net hyl - pyrrolidine-2-carbbxylic acid

(2,20 Enqﬂﬂqrﬁﬁﬁj?@e/@ deryesentiniention are ptovided msihedst of peapering compounds
of W@Mhdﬁﬂ)vﬁ%ﬁh 18 bEeddRin @ér@ls@c&t"&nﬁydfﬁé al l'i ne f or m of

Lf.luo

( 28)Thfe pBeSﬁnt lnYegﬁﬁn %BJ gﬁ‘?ﬂ@ﬁﬁp"ﬁ[ﬁ’?é‘{%&?h d(ﬂuoro 1- [(28 %)—2 -hydroxy-
3-(3; h3dTdX)ﬁ%thhV'-quy@mlr@bﬂﬂh@lyeaﬂbwkgi Bidgnedigi- p&rrohdlne-z-carboxyllc acid
2,8 §+t%lu3rotefhyli_‘beaé o3 IBMér)na@éUtlgé?I]y %%Qbﬂe%al?&%’b@% Aelr

yrrolidi ne-2-carboxyli
mde (1-D); and b)

pea ract| on

:j ra
exp 2 slichpoier %@5? é’ég’etﬂﬁﬁ%ﬁﬂ@(’sﬁt'mﬂﬁ proats*e@fsrvstawme @SH 4-difluoro-1-
[(281381+2-hBdraxyed(@-raroxyt-2-2@thei-benzoyidmond)-4 §hnyl-Blagyit-3, 3Qindsthyl-

pyﬁ&ﬂln@Q%Fbomc %cnd 0(5 2%{%?%;;&)-;3@#6%?&%@9%% oJ#t éﬁszr?n’aceutlcally

ac‘%ﬂ?@ﬂ?{e sf'.’t”?“"’éﬁdh“é‘?ﬂfrut 8.0. n yet another aspect are .
pr ovihd éferstion lalso@tdvidds a \shyetabiofin bh@sE4 ¥-gifadrb19@sf38-Mh9droxy-3-(3-

hyé[gagf)-i-mf h{ll benzoila[n n£§4 gginybblh)g/rm -3,3~ dmzftrtyép%vm;rbe)—&-cazbwy%y acid
(2.2, Zﬁgﬁqgr@ﬂ\g}ﬁrﬁ@? _eg;blpmt_g@pha[ﬁﬁgmsgq Realin3he powder x-ray diffraction pattern,
extesEal ydegRis fwdltheth, e aBot@rboxyl i c acid

(2, 1o EAL RO SR 5 SURCAEFE 3L, ooy
(3- é»émxa@mhylﬁe@egareles)-ﬁt Pty tbetyay|l-3, dinkibylmamgieing-26efdlylic  acid
@, é\z—ﬂﬂbbrbetfww érﬁlﬁé e ?tch%&léhé%@%e%qmt%?o %} %g%r cﬁon pattern,

fl uoro

exﬂﬁ?ﬁ:??@@ etg%l(eé @?ﬁax@‘ ag &F&%w d FOHE A a'mVﬁbanomebﬁ%qeyﬂ ihg crystal

formtexhipits cH@re@tedstivatehlkd inpye poddedixmay @ffraction pattern, expressed in degrees
two-theta, at about 8.7, about 20.4, and about 16.2. In still another aspect, the crystal form
exhibits characteristic peaks in the powder x-ray diffraction pattern, expressed in degrees two-
theta, at about 8.7, about 20.4, about 16.2, and about 11.7. In still another aspéct, the crystal
form exhibits characteristic peaks in the powder x-ray diffraction pattern, expressed in degrees
two-theta, at about 8.7, about 20.4, about 16.2, about 11.7, and about 8.0. ,

Still another aspect of the present invention provides a crystal form of (2S)-4,4-difluoro-1-
[(28,38)-2-hydrexy-3-(3-hydroxy-2-methyl-benzoylamino)-4-phenyl-butyryl]-3,3-dimethyl-
pyrrolidine-2-carboxylic acid (2,2,2-trifluoroethyl)-amide exhibiting characteristic peaks in the
powder x-ray diffraction pattern, expressed in degrees two-theta, in the range 8.6-8.8. A still
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carboxylic acid (2,2,2-trifluoroethyl)-amde exhibits

characteristic peaks in the powder x-ray diffraction
W@ 105054187 expressed i n degrees two-theta, in tPET/ITE0E003810

8.6-8.8 and in the range 20.3- 20.5. n yet another

aspect are provided such nethods wherein the crystal

formexhibits characteristic peaks in the powder x-ray

diffraction pattern, expressed in degrees two-theta,

in the range 8.6-8.8, in the range 20.3-20.5, and in

the range 16.1-16.3. n stilF2&not her aspect,

areprovi ded such net hods wherein the crystal form

exhi bits characteristic peaks in the powder x-ray
furtief feerest Providenetasystal fasw mf €23)elh-difiucde ¢H(28,8S)-vaydrddetaa(3-hydroxy-2-
méthy1-b&&of1aRB8)-B pfsr-Kaityryis, 3- i 3 ol N )

e ssan iy gy R Bk i Y aas
triflQREK-amids e Rthibiting Charagterigis qpestss Hn rtke Howdenwreave diffractien pattern,
expreystian dégrees temttiats, irsthe hagaeibes 8 sid i ti}&ﬁl&h§edi2(§]3-tb&.6. In yet another

p [ : , ) I n rees

PR il Yorfh LT ch il Blks DU BTG %y UAPEcESH patm
exprgssgd I dedrees tworikets, Jm fie rawge18.6-8.83in the range 2032965, and in the range
161111668. 1ih.sBl) adotitbr iaBpdch) ehel jag fofm LxBbits: chlradietistic petstiR ®le powder x-
ra%@ﬁ%gﬁonpﬂaﬂgﬂng%résg&p in%%br%gg fswo\!meetg,eih rEhet rg%gg Ié)é§8t86,‘ Iin ]’:h%rrg%ge 20.3-

202 B)theyrangeiit§. 18 Boant-if {eSagS) 13- Hhyir loxsjilt Srott®r Bsmicn the-Bystal form
exhiBitshohardeRNZRYleakd MQhe foiRiee YA @H‘a&’trow;Jaftén?’éﬁ:"e@?éohmld'eeﬁées two-
i rtrgI)Itllhdl nne- % c§1§ k?oi%l i C gﬁl% 2,2, 2- 1634 .
P8 ST GEERT T -LHP 98 P osin fieieass 161163 Ha fgfange 11.6-11.8,
and ndbe @9 GOSdect rum expressed in Raman shift
(wa : { ' Winih Q04 2.
ot e g
YR SR G- mpthY A bRIEeYIartitn-4-PRBBHrb Uty 15, 3-dipel h-Pymepidine-2-
carhoxylicubcid (2,3 28rifluoroethyl)-arbide texHibify, pearel iratheURarddh’Sattéting spectrum,
. nd -abgut, 760...0r at_.ab
xRl i Rdfhan 286 fadehlmber 58 S0t Tipe” 5, 8 9886 o4, ana about
0% S0 et apest 100 0akoub 939, anshahout) 895 or atrtbouttHGed, abpus1079esbout 760,
andaisHiuh838; assaebbutai0od, ad BbcS eV, AbbBI 1004 ABbGVI0AE Sng Usdlt 760; or .

' ystald..ne f f -4, 4-

ot R RS G T5E, SR BDITAR Sob Db B R, ok 5ot Fign et 1475
anghakoyt Hitbno) - 4- phenyl -butyryl]-3,3-

o et gt o g oo
ez fah i AT Rl R R T el B Sopeylc  acid
(2, F2triflneroethiisanmide exhibitiog mey trowkinatidn gfcearacténistic peaks in the powder X-ray

_ : ! (29). 0 A o . k

dlfcffb%bg p??gla-r'_n;b_“esf:ﬁg}%g‘)?%vg_%g_aﬁé gréggbét!éﬂ%"feme eaks H‘ztgfl lemaH gs;attenng |
Spet &qrﬁﬂgﬁpqdoaﬂ{%y .yf%r_eégrgqlﬂit rPﬁﬁF‘b'?YGr”B‘P’i #ffords.a crystalline form of (2S)-
4 4ifloano Y38, 3R)-2aydibxy-2(Rhydrdxy-2 fmetgl-Detizbyldnmine)d-sHenyl-butyryl]-3,3-
SRR SRy s netippoie e
in tlpnggwdgm(-fﬁy) a(ﬁihlé R3tfern, gxRfesppq inFegrees two-theta, in the range 8.6-8.8, and
a peakTtthy IRapih Isodtictihd) Spedin@r! H@re¥sddCin Fednthn shift (wavenumbers, cm™), at
abo(J?m%nZ't rifluoroethyl)-amde in the presence of water.

n stirll another aspect of the present invention are

pr ofistibdurier peRgst off the wessenti imgntioncprpeitiesl & ionstaflioe orof of (28)-4,4-
difidofoS)-H(4s, 45 -hydhedy 2= (A:n[ drdg- Brabih A pBYAY R¥oRa bRspY MY a &

: thl-benolamno.-éz- . . ,

e YO YGRS S0 (222 forB YA TEe g A By termperature
of batwieen 4iup | P-Crantilabout aea Yoyl ) - ami de, conpri si ng:
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a) reacting a conpound of formula (HHA) with a
conpound of formula (HI-B), -NHCHIl | NHH + AcO QOAc
wa@2qosto811111-B) (1-C) to afford a conpound oPCT/tB20u4/@3810
(I-C; b) deprotecting the conpound of fornula
(1-CQ,CF - NH" OH(I-C (I1-D to afford anorphous
(2S)-4,4-difluoro-1-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy- 2-
nmet hyl benzoyl am no) -
4- phenyl - butyryl ] -3, 3-di net hyl - pyrrolidi ne-2-carboxyl i
c acid (2,2,2-trifluoroethylys_amde (I-D); and c)
slurrying annrphous
(2S)-4,4-difluoro-1-[(2S, 3S) - 2- hydroxy 3- ( 3- hydr oxy- 2-

mreg lhml eﬁgﬁg@ laaa@cm)g -dfoRBE ﬂ%élho@éjbﬁ’ﬁr)ébe]nné’a‘?br@térﬁkl}gljm B(25)-4.4-
diiyoror-{ie: %%t%ﬂ)‘idPXéﬂ] %rbyqf?f‘yﬁdf‘émy'%”z&f"ﬁw‘a)*é rPReNyLRuBIY e
difhethyhpprfrolifiB&p-cdrbéxyiic Bitidi (% 2-frifl | ¢rah\BFmide, byreprizicy:

SMS- Qyydr 0¥rtd®, %L c&ﬁ;‘%ﬂé’ u%J(l Cphgnyl -butyryl J-S. S

-di met hyl - pyrroll di ne™-car |c ac

(2,2,2-trifl oet hyl ) - amde nother acts are
provi ded such{net ho(ds(mhnerel n the cryﬁt
(2S) - 4, 4- Qe upr RS, 3S) - 2- hygdpoxy* B
net hyl - oW a ; %phen_I‘BUtyry
3, 3- di met¥y|l - yP‘I‘oﬁp’Q e- 2-car boxyl i '
(2,2,2-trifluoroethyl)-am de exhibits characteristic
peaks in the pgb&er x-ray diffraction p@rpbern

toexpegssged |amofbagmsees o4 nlamtiero- 14(2853$§lﬂihy§ro 3-@h ”h&yltz methyl—
ol g 2R 88 i S R P M 6 i 22 oo

amidelirP): 80d 7; or about 8.7, about 20.4, about 16. 2,
aboy)) 11. sYur ﬁ\@d Qﬁ@r‘gbﬁot& 0(23’)-4Y@t§lfllﬁmi fiss, 3%%0)@!35(3 hydroxy-2-
m%@y%?enzoﬂammg)—df ;gn%n)r/]%ug/rym g (? methyl pyrr&d%g-tzaclalrblogﬁlc acné) (2,2,2-
trifiorbetiylj-raide in- aten(i@ Sﬁ@@)a-CBIShWIde foxy oBR2EB4, Wdidiuaney-[2SmBs)-Ryhydroxy-
3-(3: @%Mh@%l%zcﬁl‘aﬁgﬁyg ph% Wt rw 3 §-’d'h)'ndethyl pyrrolidine-2-carboxylic acid

froli carb

(2%’2-“2"“2%?%"? ¥Pfﬂ8f—‘o@1 PH$ asa?ﬁt%%reéw%ﬂ {SechcRgipeds: wiareit the crystalline
forpe ak's (29)-4t4aiflypmatHE RS, RS A lyy dekixf-B¥( &Oydrﬁb(y -Zpatthgibenzoylamino)-4-phenyl-

bugﬁ@rs%s?ﬁmgm#lrbﬁﬁafarns%ayy&,p.ghet Big 1 N %Eﬁ-tﬁfﬁﬂg)%th%gm%e exhibits

aspect ovi des suc
cherRglerstiy geals i Hierpayer &@v -diffractign PattesH exarepyed &) gegregs. two-theta, at
about 8.7; or about 8.7 and about 20.4; or about 8.7, about 20.4, and about 16.2; or about 8.7,'

about 20.4, about 16.2, and about 11.7; or about 8.7, about 20.4, about 16.2, about 11.7, and
about 8.0. In yet another aspect are provided such methods wherein the crystalline form of (2S)-
4,4—difluoro-1-[(28,3S)—2-hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)—4-phenyl-butyryl]—3,3-
dimethyl-pyrrolidine-2-carboxylic acid (2,2,2-trifluoroethyl)-amide exhibits characteristic peaks in
the powder x-ray diffraction pattern, expressed in degrees two-theta, in the range 8.6-8.8. A still
further aspect provides such methods wherein the crystal form of (2S)-4,4-difluoro-1 -[(.28‘,3’8)-2-
hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-phenyi-butyryl}-3,3-dimethyl-pyrrolidine-2-
carboxylic acid (2,2,2-trifluoroethyl)-amide exhibits characteristic peaks in the powder x-ray
diffraction pattern, expressed in degrees two-theta, in the range 8.6-8.8 and in the range 20.3-
20.5. In yet another aspect are provided such methods wherein the crystal form exhibits

characteristic peaks in the poWder x-ray diffraction pattern, expressed in degrees two-theta, in the
range 8.6-8.8, in the range 20.3-20.5, and in the range 16.1-16.3. In still another aspect, are
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hydr oxy- 3- ( 3- hydr oxy- 2- net hyl - benzoyl am no) - 4- phenyl - b
utyryl]-3, 3-di net hyl -pyrrolidine-2- carboxylic acid
W@ 2908/02418T i f | uor oet hyl ) - am de exhi bits char act R€T/B2064/003810
peaks in the powder x-ray diffraction pattern,
expressed in degrees two-theta, in the range 8.6-8.8
and in the range 20.3- 20.5. n yet another aspect are
provi ded such nethods wherein the crystal form
exhi bits characteristic peaks in the powder x-ray
diffraction pattern, expressgf-in degrees two-theta,
in the range 8.6-8.8, in the range 20.3-20.5, and in
the range 16.1-16.3. n still another aspect, are
prgpiced isqtﬂfdnstgm wietdiroitie cylster feinmesthibis ﬁﬁayﬁdtéﬂsticf $¥2RS in the powder x-ray
: : [ iy X-Tra ,
PP p Bt DRTTERER debiete RRAT 't HigPBECTE S fieg 200205, i
the FAngR &6y 2iPgk a8d dn dhegrangs, 14.Ad 18ankestit @ngthenagpect aret provided such
métlﬁmjtg evhbfeirl thkergbtal ddteh exmibité) elaé’rﬁd?&%ticlﬁiaﬁ(s giugr -tr\%hpd%voﬁ kJr%y diffraction
g 7 rovi ded _suc S erejin the
raff) Bfes BaF ilereclifo B I RBLo 0D, BlienensThio 5 1 tne range
16golRefein the range dil 6 v1dc andin thatange iA.9-8&k pA etls fudhérraspent pesigies such
mdthdast Wedréin 1hB Edtal el € o (55) 8. ASiflofb-1- 1 -3-(3- 2-
%OT_E- 20.15 | n, t he \ a&%ﬁ?éé-)lﬁ. 3, Ian{ F.ﬁ%é?);h%ggroxy ) .(3 hydroxy-2
e e Y NN P 1Y P W rgdmethypyralidinge2eqarhopylie ¢ Aeld (2.22-
trifygroeiby)-pmide exfulits paaits imiiterResanvioatteting spdeaura ) gsptaabed i0Ra@mMan shift

&fenumbers, cm™), at about 1004 -
(wa¥enumbers, cm™), at abou or at ab u_t %9?14, g?% iboué](%?g1 ﬂr ac}raggz(%;cjg(_)a abo{ut

S)-4,4-dj 1l -1-1(2S, 3S -

1058 2he, Ao Sk v b o0 ah%%@l%a%’cw ' and shout §48 ydtapgut 1004,

and apnul:i'ﬂW@; ﬁ-abautkﬂ@ﬂgl,!aiboutaomj a_(1<2a5hu2760; or at about 1004, about 1079, about
r 0 X e

e bl ebos e A0 Bl b HAULE B vt o

aspeghofdht) H’ﬁg?r% Invgnton provides gyhupethagg wheesin the calstaliine 10O4Lf (25)-4,4-

diﬂaasrd-1a@swts)-:zw&bxyw—?atyd&hpﬁneit@?&anz%wmﬁogk%% é%ﬂfglryl]-&s-
. . u a . ,.an
arfaiprrdiihe ZharBBON ack? Mo B0 s e fmperaur
of betyween aheps 181 sl abauiP0ABGuUt 760; or at about 1004,

abowtrtied BPovidR0art nfdifbdsadiOMEpaARG a BYQMlne ffm &P@Y)-4 4-difluoro-1-

. t baput 147 d. I 1715. Yet

(03383 Rk o E PR e it Rer el barphosi sy et
pyrretidineasarpreiceid (2Rs2-tiflyeroathy)i antide, comprising(iing &mbrphous (25)-4,4-
diﬂﬁ’ciré-ﬁ1P(QS,_@S§|—2-51&cﬁ@«y&&s(h:h%dBYﬂf-%%yleﬁeggﬁywos?-mbhgﬁﬁﬁﬁt%h-@,g-e
BRSO A) e

(2, b, gilltanofheuespeet biythg -peesenteinenbiorb bteSpravitdd eth@ds of preparing a
cry$taIRIGAL o r(ﬁs).gth-@ﬁJoY@?—ﬂ%?,@gﬂ-mﬂdg%xy%é(@-gﬁ%&%ﬁ%hg%glgpe%oylamino)—4-

The present ‘i nvention SO con
phepyidptyy 1. Jgimpiigrrytralidine 2sagoyylio apig ¢ 2%-yrifiucroethyl)-amide, comprising:

3- (8 hy dreaating 2,comgouratoniskmine miza)ywith Bl coMpoudtuRh@ilia AILBY, "

yl1-3,3-di pet hyl - pyrrolidi ne-2-carboxylic acid

et hyl ani dg, ) @hl e salt or

or a pharnmaceutically accept

sol vat et by The & esedit inventiqﬁég S0 go?ﬁgwnga
crystoal Li'de (2%) -4, 4- g Tl uor o- 1r [ 43S - 2k hytdr oxy- 3-
(S hy’ﬁ Ogiq’i‘e%ﬁ | Hjlzoyl ahi no @ eny| OA@&%M:':

-S. S-difret hyl -pyrroli dirne”-carboxyli c acid et hyl™am de

(conpound laF), or a phafmaceutically acceptgble salt

r .sal vat e .t her eof \not her aspect of the present

t°aﬁﬂsgﬁngﬁmgPE§VW@%aﬁfgrystaIIine f or m of

(29)- 4, Adegiiotdcting the ¢ompound of formula (I-C),
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[ (2S, 3S) - 2- hydr oxy- 3- ( 3- hydr oxy- 2, 5- di net hyl - benzoyl am
i nO) - 4- phenyl - butyryl]-3, 3-di net hyl pyrrolidine-

wQ2@anbagyl i c acid et hyl am de exhibiting a PCT/IB2004/003810

characteristic peak in the powder x-ray diffraction
pattern, expressed in degrees two-theta, at about 8.6.
A further aspect of the present invention provides a
crystalline formof (2S)-4,4-difluoro-1-

[ (2S, 3S) - 2- hydr oxy- 3- ( 3- hydr oxy- 2, 5-di net hyl - benzoyl am
I no) - 4- phenyl -butyryl] -3, 3-disget hyl pyrrolidi ne-
2-carboxylic acid ethylam de exhibiting characteristic

peaks in the powder x-ray diffraction pattern,
expressed indegrees two-theta, at abou .2 and about
8.6. n still further aspect of the pr nt |nvent| on

is a crystal

i e 4 oRMBT™(2S) - 4, 4- di fdrupr §- 1o N
[ (2S, 387 3- hydroxy- 2 “Sm& bﬁ?n ayl am
ino)-4-p I -Hbuiwl\yﬁlda:% 3- di et hyl Hi o é7<<ZCH3
2-carboxylic acid €ethylam de exhibiting charact dristic
peaks in the po#der x-ray diffraction pattemnn,

toexpragisiged iamofgiLes R8P4 4hiEHu8ro- ZSiiB)chygr -39 Mroxy-2-methyl-
bei'i&’f"ﬁ%ﬂﬁqmg@' Pl}t{rﬁlj%ﬁor t abo d;:% cérbmglg(b Lﬁmdag(zf’z&jgtnflutoroethyl)-

amig(D):E0d 1, about 14.7, and about 15.5; or about 8.2,

aboud) 8. Gsuragkgut aﬂa@rpﬂlousabqt'é)—ﬂﬁdlﬁuor@h’ 98 3825 Ryd q% (3-hydroxy-2-
m ﬁ?“Zfici'a"?f"°)5LB'1ﬁ“V'%§8§ﬁ1- a%ém@thx'eomo"%%c? ‘é'%@eﬁ/"cﬁ&@md or 222
trifoedisthyb-a@id2 in witenLto afloré a calstaliine iotm bf (28ipedtdifilidro?[(Z8EB){2-hydroxy-
3- (%51y5roxya@-91‘é¥h Ilb@nfbylaﬂ%‘)‘—h pﬂgﬁﬁe) PUtg‘ngg dilrz?t H)Zfl%%’ine }%?r%bxyhc acid

et anot
(2 ?%gﬁlﬂogﬁylggmgecﬂryép%ﬂ gSpPeRis prsrARevifed such methods wherein the crystalline
for(r2 Y- 42)-dH-difluvcr-6H2S,3S)-2-hydroxy-3-(3- hydroxy-2 -methyl- benzoylamlno)—4 -phenyl-

bu yEy%% 33<§anet%ylfbyﬁ%ﬂ?ﬁ¥ '2:11 fb%éﬂéd r o%(c}f 29 Zqﬁrfuoéewg‘f-g%%l Mexhibits

pyr ro
Chifa@sffsaeﬁﬁ?'@d" e WW@?wraarﬁ'f&@ctle& nattﬁrm iepressedrimdegreéssiviogheta, at

ab@et @7 ot abdub &7 pawnvessut 6. naur dbofif &, a@bb&monahﬁ&éﬁbut 16.2; o about 8.7,

s SHPAFEREH RS 05D, WA DS HRE odod 117.
abeit ﬁ|°b| Ipyeiang arcﬂSé?qtgteI REO\fIQ_ﬂdlégCh methéds wiewirethe xrystaline form of (2S)-
4 4ounfilfofoaﬁr(szsS)matyﬁwsi(zlh&d?&qrzaﬂ&ﬁyl-%eﬁzo%ﬁmow gh%?ﬂ%ﬁ:ryu -3,3-

dln%eﬁrg/l ;r)yérolldm 5 -garéoxyhc zﬁqﬁz {2',?95 Flghcageﬂiﬂ) qyu%ep@ubﬁa,qﬂarpﬁerﬁq@ peaks in
therppmger &rzﬁy giifiagtic®y; paiern exprdseed iamiggre&s fvo8hedla, in thetrireyereadige. A still
furﬁeﬁas%e& prdvraeé B&hfrﬁ&%s e rilt]ne %R/S{fgfo Bt {2@?&2 oo 11(25,39)-2-

n t he rang
hy‘%m‘:ﬁ‘sééy "Pw?élws hv'aq‘?@@vgﬂw%?henvthWI 3 anligestytpgrolidine2-
carboxytidh ecid g2 ge-tifliodethil)-Bmidenesthidits rcatrgeterstic Apeaﬂs5|n6thea§tﬂvder X-ray

dlﬁ}a@tldnh;%ttéﬁn%réggedgm]ngﬂée?] Rlo- thtat ’H%Iié %ﬂgﬁ%f]a F'Pf’s inﬁhe range 20.3-

e range
20Fan'§evei@ndhaf4a%>ectu e tRi@videdngish Iaetaodsswierein rhe heystalfage exhibits
chaldetedistidipeaks iA @ dodérxeray alﬁ@@tldh%aﬂerﬁ Texpres$¥d in 5(&% M@ﬁﬁf‘a in the

o, by O A29855 kol e WOE 490 ot i o

pr OY'F’F@ %h g@th%s whergn the arystal faem eaiibjts ch@ragteristic figakis in thé powder x-ray
difffaatibe Satiefn, 7expr3.=§se8m dedrdel 8wd-MB@SIn 1 dngkS 28.8 3R the' rinde8.3-20.5, in
the rgr?g%e1g ‘P ,]éi 3, and in the range 11.6-11.8. In still another aspect, are provided such
methods wherein the crystal form exhibits characteristic peaks in the powder x-ray diffraction

pattern, expressed in degrees two-theta, in the range 8.6-8.8, in the range 20.3-20.5, in the range
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The present invention further provides a crystalline
formof (2S)-4,4-difluoro-1-[(2S, 395)-2-
Whyaso548B- ( 3- hydr oxy- 2, 5-di et hyl - benzoyl anm neQF/B200M103810
yl -butyryl]-3,3-di met hyl -pyrrolidine-2- carboxylic
acid ethylam de exhi biting peaks in the Raman
scattering spectrum expressed in Raman shift
(wavenunbers, cnf1l), at about 1002; or at about 1002,
and about 1471; or at about 1002, about 1471, and
about 463; or at about 1002,-2about 1471, about 463,
and about 1695; or at about 1002, about 1471, about
463, about 1695, about 555, about 622, about 655,
18068, M58; reaabe(1t.6-188, armlbintite 188G, 7.8BAUtA SillGurttRbasHect provides such

m%%&’s VaHRRUH tﬂé%?é?ysta?“fgm?%?U&s}ﬁﬁ%ifluéloslo[(z%r A 969005 B4R droxy-2-

crystal |ine
m@ﬁlsjbeﬂzw'aa?"rq t}cHhBWtb‘ft(rz't3 dgimethyhpuralsige-2ogrioxtiy dr el (22.2-
trﬁlﬂbrmlﬁ)}n)ﬁimlbeaﬂﬁbﬁb peake (lthe Rasay |scabﬁdﬁd§ ed’mﬁw 2xpresRb Y Raman shift

Er(u(?rlnd Fé gr%’} 0%%@9?%04 or%?' t?og? ﬁ)(g)gkgn"& ﬁ@gg,gmggouﬁgm about

aract'eri S
1W9r a@d enquf V%tat eheuh MM eabputi $378r alinati76(h eve alzowdl 838 yor at about 1004,

ascPaHUNEE70 04t 28but t1 b, et theédcﬁédo& 789234t bhout '?6’04'?96%91079 about

13 AP Bl S0 536 GBS SRR 118 e Bt T ) et anoter

aspedt-aiitlfed present hvgntioSpR@BYeLsucly drethogs ShéBinhiel crostyttias formliof(2S)-4,4-
dlﬁ’ﬁd?é/ (EQ @SPMJh?de%@@%5&}9%%&?\?@%2’3&/%5% ?4 prnerm butyryl] 3,3-

agelives rP'hJé'V 2 Crbubrasts Gz heme i e polNes Reiie temperture

ofd:lefvcfeeaebmmmgbmarﬂrabcute&(p)?@ssed i n degrees two-theta,

in the pROIR m%eﬁltloﬁ afto c@%rr@sﬁﬁﬁﬁu %g‘?g% 43??1’!@?0 -1-(28,38S)-2-hydroxy-

scatteri ng spe rum expres
(WQ’f!rﬁ‘ée‘P@ethﬂﬁFﬂ?f’Y'a’at”°)a1JBhlﬁ"Y'1Q9'€)’wll 33-dimiethyl-Ryerplidingr2-carboxylic

aciisqtRytdmiod, of b @hpmessiiidally Socepthble Baliyr @il a8 hefeof T YSt al | i ne

f

d|01[ | uor%rg%ﬁf l(lg?f'%ré?ls%c%nc%rps 09’3%”'?%(2%/&4 &I&yor@ 15[(2cﬁ :?ﬁ%izmydroxy -3-
(3fh¥ﬁfé¥Vz%§1dmﬁth§>eM°mW+4 henyHbytyiyll-3,33indethykpinyoliding2raatbioxylic
acili éll@da?mﬁéi(cbmﬁb’dnd C-FRGf prﬁrﬁé(&e@fﬂa%c%éﬁé@é Edltrw sé\véf@lh@fe@g

}:e ?Pﬁné)‘;fﬁe gnve?{]o eeap\llr\gseeﬁgﬁ\ﬁegg@ %?vQﬁsé@bcgﬁtqa{ll@egorm of (28?—4 4-difluoro-1-
[(2&%39128{1)/%1"°NX—:*3'KQJIFWTQXV'2@%Petﬁyl-@elmof’lbmmpm -phenyl-butyryl]-3,3-dimethyl-
py['r()l?d%e@S&argoxpﬂédé&H(léthﬁaﬁﬁe Wfbfﬁﬁn%taﬁcléréyrtéfg JW%aP](gﬁ%deo%r x-ray
d'fb' ‘-38? B%t%rﬂ e%mg%sé%%g{w%wd@eta @Bﬁ%’#’%?ng stirring

anorAfugber asR<S} oithelpresent incentieriprovides a cdrystallme form of (2S)-4,4-difluoro-1-
cbidpebict oy SrDBe Pl
POl o2 e@e/ﬁwdsnm@'tm qhﬁ@c FitscpRels o toeapewder xeray
difftactiert parem, bepresaspiacegrasstwaitiicd, desbhoies. b astsarelit 96.epari ng

gl ﬂl% glﬁlgé %&%gfc@e ;%rgs t ﬁve%gort i aﬁc}rfy& 38%/ fozmgf @S}fé Fﬂ,ﬂuoro -1-
[(2B.35EA PP d@xypﬁéﬁymemybbgnzyqumlgo)%phenyl butyryl]-3,3-dimethyl-

pyﬁcblﬂﬁbhydarlﬁ)(iliboédlodb!h?lar%ld@aé@@?ﬁﬁé | padbteRstiet Jblék@rﬂ @R powder x-ray
d:ffcﬁc'ﬂ‘% eﬁ‘fﬁmg expr gsseéa Rra%ér%‘éé {wogcheta at bormggnabou’f 8{5 and albout 11.1; or at
about 8.2, about 8.6, about 11.1, and about 14.7; or at about 8.2, about 8.6, about 11.1, about
14.7, and about 15.5; or about 8.2, about 8.6, about 11.1, about 14.7, about 15.5, and about 16.4;
or at about 8.2, about 8.6, about 11.1, about 14.7, about 15.5, about 16.4, and about 17.0; or at
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NH AcOO OOH CH (I-E) (I1-F) to afford anorphous

(2S)-4,4-difluoro-1-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy- 2,
wG2es0et18Y | benzoyl am no) - PCT/IB2004/003810

4- phenyl - butyryl ] -3, 3-di net hyl - pyrrolidi ne-2-carboxyl i

c acid ethylamde (I-F); and b) slurrying anorphous

(2S)-4,4-difluoro-1-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy- 2,

5-

di met hyl - benzoyi am no) - 4- phenyl - butyryl ] - 3, 3-di net hyl -

pyrrolidine-2-carboxylic acidset hyI amde in water to

afford a crystalline form of

(2S)-4,4-difluoro-1-[(2S, 3S) - 2- hydr oxy- 3- ( 3- hydr oxy- 2,
abbut 8.2, about 8.6, about 11.1, about 14.7, about 15.5, about 164 about 17.0, about 17.8,
abghmt‘lhxllédgb%gtzm am no) 4- phenyl butyryl] - , 3-di net hyl -

pyrrolidine-2-carboxylic acid ethylam de. Further
pr oV JELPNQINET 3Pt ohieriresntiRNentions @reystallipe fosml of (R8)#dkdifiucro-1-
[(25f35(-2 Bydréxy3-(8- I’ﬁ)‘dtﬂiy-ﬁﬁldurﬁéﬂ%lﬁb&ﬁbyl&mno)A phenyl -butyryl]-3,3- dlmethyl-

R R N
d'%%‘?“é" EPPFWP aﬁ’mﬂ@s%@(m @ﬁiqf%esam@ﬁmtacheme gtnge Pedl3. i A fulteer aspect

préVie &lckK a rcﬁlyétéli ifdrinl & dxBBitP a{éi'é‘&é?rstme ?S@Jk@ Srﬁ % b(ﬂﬁigle QrdsCifraction

pa{terp i tge rawﬁ%? é ?%éar&eésﬁ( é;‘% Q.B\élﬂr% offin the range 8.1-8.3, in the range
8.3-28)in sheqrange 111 52, lanf (12Be 35B)e 2|4l&yd{8;))oym3he( @by 8N B inthe range

8. 558 di lﬁfﬁfehyrlg*éelﬂ @Mlzamtﬂé))ange 14hG -14.8, and i dint the ¢ range 15.4-15. gbor in the range

but t
81 8. gcl‘g}/e‘i& ; gﬁ’lsd] "bg?ﬁlr?i]lgfg?1@h1ér"gé”t @Plf%‘tgiec”rﬁe% in wetrme 15.4-
15{ﬁowwem the- naage tH.3-16.5arr indthe pembé 6r1r8.3, X PE e5RR @.5-817 dnegfe&&ﬁ_;e 11.0-
110WRy %Q%r{ée @ftS ﬁbéjlﬂ thg r%nge zyﬁ § 9 ih r%g%e g@glﬁ% and7m%e range

at _about
16 8r17a1t O@B&ﬁr a‘89928 8 ééo'ﬂttheef apge HH8{t in1ie rAngeahiclrt1.2.4n the range 14.6-

1438 oh thé mmgc; 15.4515.60In tad ke 86.3,1680 ihut?% 8a4n@e 1@@01?1 H—th% range 17.7-
) or at abou
78 glﬁe %4% 518 @Eeoy 4 t';sél'f” dzoaé;g‘ﬂ% 14.7. about 15.5,
aboUte prsent "B(ﬂfétloatﬁmner PIQuides asrystalling Foomtof @SP4, 4aiftoort-1-{(2S, 38)-2-
hydFoxy-3- @b@dﬁoxﬂ-ﬂ- S-Bims'ﬂWHénz&ﬁanﬁno)ﬂbﬁéﬁyl%ﬁtygﬂ 3@0@Méth%%¥ﬁ‘ohdme-2- '

°ar%g’3yaﬁ%'§ 'agg‘? 8’{“%8F9tﬂ‘?a'& B a0 TSI PRI fegergssed i
Ramﬁ@p@ft mmqvneurnbey%tcm[} ihabofiot00R;0dr at about 1002, and about 1471; or at about

10622 Shoud 14710ihd HIYLPa6L: bL @c%bé’@m@% aIDOLg 1471, albout 463 anﬂ bout 1695; or

ot S0 b e bovk s ARG b0 2B G55, ot 753,

abeut V811, abdwy BeAyabeit 8%habiut 11083, ativar tB2DeMdSbo e 1p8RKS i n the

DOWSZ{%B plovidRY rdle }1 S %Cérys?englg%g gne(g;rlz%{f?m %ozgq é@% 3§f9 hydoxy-3-(3-

heta, iIn

“Vdé%\?n %@%‘e@wc‘}?"%ﬁy R Ehuiyryhd 3-ginyethyhpyriobdine-2-carboxylic  acid
sthelanidb i exBibiig AL tambifdtib® op eiRdfactdriRtid PEakl MRS powdeRK-ray diffraction

pat%'rr{sééé@rﬁ})teh %BO\%%&\E %R)?(flng)mag?n ?fﬁ'ue[gﬁlgraféﬂgg pgalfﬁlrgthg??aﬁﬁn scattering
specthigm ﬂgsgg@edeabgy@ For example: dherpiergot ivienfer dffoRds eergbtallimetfdren of (2S)-
4@&2@2 1%[&36%5}@ -H§aroRy-3-{InyRRy-b BRHRetRy1-beofiaming)-4-Penl @R -3 3-
dimeéthyl- pyrrolidlnerb-carboxyhc acid ethylamide exhibiting a characteristic peak in the powder x-
ray diffraction pattern, expressed in degrees two-theta, in the range 8.1-8.3, and a peak in the
Raman scattering spectrum, expressed in Raman shift (wavenumbers, cm‘1), at about 1002.
A still further aspect of the present invention provides a crystalline form of (2S)-4,4-
difluoro-1—[(28,38)—2-hydroxy-3-(3-hydroxy-2,5-dimethyl-benzoylamino)-4-phenyl—butyryl]—3,3-
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the range 11.0-11.2, in the range 14.6-14.8, and in
the range 15.4-15.6; or in the range 8.1-8.3, in the

w0 2ge548856-8. 7, in the range 11.0-11.2, in thePCHIEPE04/003810

14.6-14.8, in the range 15.4-15.6, and in the range
16.3-16.5; or in the range 8.1-8.3, in the range

8.5-8.7, inthe range 11.0-11.2, in the range

14.6-14.8, in the range 15.4-15.6, in the range

16.3-16.5, and in the range 16.9-17.1; or in the range
8.1-8.3, in the range 8.5-8.-29-in the range 11.0-11. 2,

in the range 14.6-14.8, in the range 15.4-15.6, in the
range 16.3-16.5, in the range 16.9-17.1, in the range
dirgthyl-plyTrolBlinet-Jacarbrylicaamie ethParBidé &xbibitimnd maeltiighempar@ee of between

ag&t@azb@agdagmﬁgqﬂc anot her aspect are provi ded such
met ho ﬁ]mhereln the crystalline form of

(25) FHIEL #Tv|dgd e 1"6[”(028 o8 gyeraring, gr gusialine( formyal r(@Syd 2 difluoro-1-
[(ZB,38)reettyidaxpaiE-bydrayi 2B dimethyl-benzoylamino)-4-phenyl-butyryl}-3, 3- dlmethyl-

pﬁrom?ﬁéé%lzarﬁ%w Qaad §l’h§larqfd M&rksmér l |di neHﬁl Ssa r(Bg y Jl difluoro-1-

e ex

(3% tZé?Vﬁf?@jy@ﬁ%B!df@mZ %@d@eféﬁﬂl@@kwlﬁmmmhg‘ryl Butyryl]-3,3-dimethyl-

pYrORJIERIBAIBEG lic i ell)ylanﬁ&e |ﬁhﬁtﬂreséﬁ)&20f wafer.at about 1002
about 1471,

and 471: o an
o bouft S ancliel bepcl o i bnek A ot Soierho SiiiimiMmzgam o 25)4.4-
difiegp- hﬁ%%ﬁs)i%wowﬁ ~(&thydibytR 5-dioethyl-tsbaytandiadby-4;phamydadtyryl)-3,3-

dithERyl-p3R&IdIne LoRoox %b’iﬁ eﬁﬁ?gmld@t&mpr%out gggm aggﬁt

about, 753 t 899
10322 aboffP" ‘%f&@g W%‘B‘BEP”T@Q@ (MElr t her provi ded

herein are Q‘b nethods wherein the cry [1ine form

of

(29) - - 13(287359) - 2- hydr oxgs 8- (13- y)»em
5-di ﬁéf s ok CHs

4- phenyl & P?L%%%mﬁlnethyl pyrr leG‘?—&&(B%Ky|I
c acid et Ianlde éxhibiting a neltimg tenperafure of

bet ween about 2068 C and about 217 C. n sti P anot her
toaspfotd of ardrehquees eRS)-4, Miedrb-028, BS)-@hWb@&ﬁ(sf@arB%d,@ 5-dimethyl-

oefipa R st oS S b e corponyic aciq simgasyge 4P and
5- dihet h)ﬁltﬁ@wg qunmﬁﬁh@gg (28)-4,4-difluoro-1-[(2S,38)-2-hydroxy-3-(3-hydroxy-2,5-
dwﬁet@}l‘-ﬁé\)&bylbrﬂhw 4Lbﬂlen3lrl§’elt)lﬁvI]%@Mbmﬂ}ﬂ'yfrglldin‘élznt?a'r@oxﬂ@Q@B)@(A amide in

wag%raﬁg or(§ Qayl r&éntggjlr?%f?rwng{ @ﬁ—g%ﬂf@%@ﬂ {iﬁ ay(d(ﬁgy (3 hﬂnpxy—Z 5--
diryapy! p@'@oylmna)-%gl@nyl@ﬂtym -@iFetRy {pykr@dinga-caoxylic- Er)ldi cethylamide.
FuRhdr @Fsticed GRIGURH AidrRfs HAEN kR dystdhe form of (25)-4,4-difiuoro-1-[(28, 38)-2-
hydroxy-3-(3-hydroxy-2,5-dimethyl-benzoylamino)-4-phenyl-butyryi]-3,3-dimethyl-pyrrolidine-2-
carboxylic acid ethylamide exhibits a characteristic peak in the powder x-ray diffraction pattern,
expressed in degrees two-theta, at about 8.2. Also provided are such methods wherein the
crystalline form of (25)-4,4-difluoro-1-[(28, 3S)-2-hydroxy-3-(3-hydroxy-2,5-dimethyl-
benzoylamino)-4-phenyl-butyryl}-3,3-dimethyl-pyrrolidine-2-carboxylic acid ethylamide exhibits
characteristic peaks in the powder x-ray diffraction pattern, expressed in degrees two-theta, at
about 8.2, about 8.6, and about 11.1; or at about 8.2, about 8.6, about 11.1, and about 14.7: or at
about 8.2, about 8.6, about 11.1, about 14.7, and about 15.5; or about 8.2, about 8.6, about 11.1,
about 14.7, about 15.5, and about 16.4; or at about 8.2, about 8.6, about 11.1, about 14.7, about
16.5, about 16.4, and about 17.0; or at about 8.2, about 8.6, about 11.1, about 14.7, about 15.5,
about 16.4, about 17.0, about 17.8, about 18.4, and about 20.7. In yet another aspect of the
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b) deprotecting the compound of fornmula (I1-E), (I-E)
(I-F) to afford anorphous

W@ 2685084147 di f | uor o- 1-[ (2S, 3S) - 2- hydr oxy- 3- ( 3- hpdr/mBePe4203810

5- di et hyl benzoyl am no) -

4- phenyl - butyryl ] -3, 3-di net hyl - pyrrolidi ne-2-carboxyl i
c acid ethylamde (I-F); and c¢) slurrying anorphous
(2S)-4,4-difluoro-1-[(2S, 3S)-2- hydr oxy- 3- ( 3- hydr oxy- 2,
5-

di met hyl - benzoyl am no) - 4- phenyd - but yryl ] - 3, 3- di nmet hyl -
pyrroiidine-2-carboxylic acid ethylamde in water to
afford a crystalline form of

pggsgplt' Avétioh blRkRods [vhersn3me -oystifle ¥¥s 8 (2%)-'3}2%%}6112-{(23;38)-2-

TSP SOy B ORI PR SHERH 4 BFD Yy Sdire rygplicine-2-
cRboxylit Beld Bfayi2midarchitikiiing charseictistiRtgeykssinititkepowder x-R§Tdiffraction pattern,

r%%@fgeﬁg ﬂ@digeést#dﬁ %e@eﬁr[i'fﬂg ?ﬁ&a?sfé g tAhf%rtr?err%%& Lnloolgesf Sl methods
\Aﬁlﬁfﬁ"dks/ c':zstels‘omwwﬁch@r@teﬂﬁtmeﬁm in fherpewgeranian diffragtioptpetiern in the

ryrlgekwf—seythé ra?n é%s@Lzmetemulﬁ Y0 bi iﬂlttlﬁ@razgt;e sarskmwlhb Gange 8.5-8.7, in
rac r's

Bl T i@" BT Paseisy LD B Pus BB begriBaser i

tme/\xangeh‘étQaﬂ .Sfin the cange 84.8- 14,&! &yl ipthevanged 54+16.65 acih the range 8.1-8.3, in

Faheéi@ SW?e][thg Fatnag 1 %mtzalnl thé‘?anﬁé"’lﬁrb—qfl 8, in the : range 15.4-15.6, and in
| u

t@e l@f’lgﬁa %?/q%@nofé%/ﬁ‘ﬁrﬁ"{‘?%) g% in‘the %ng E)B(g 8% gn the radng ){ 0-11.2, in the
rdngehemylm abmttw 5ahge 35. 3—166mmtﬂwrlangg/‘r6r391|6 Hliangir2the eangeA§.L117.1; or in
g&'s‘%t u‘flgi dr?nd‘@%‘b%‘?‘ % FRLRe! Plrd $1.5 Gn gr?ea}%%% d B4 6N8 8, in the

raction pattern, gﬁesse I ees .
f?’W@ 1t5ﬁ‘e‘t5s? "‘aEhea{ﬁ'&?ﬂsS?' ®.5 aba*mraages% G128 3R range 17.7g7-9, in the
r@igealbﬂl-.ms 53 add inahotiing® 26.6-20180 U stilllanbihepasbectlzpel prolided’such methods

%Q%&é{fgﬁ%%rmao?g%gw 4-<gfu5>?ob? gﬁ %é)ézl-%yd?ot}@‘é ia?aﬁgq-z,&dimethyl-
bamwl@mmwphe@mldwrms3 Sdimgtil-rypeifineiBcatboxyic at:ldabﬂaizl@rhide exhibits
pBald; in QIISBJRbmgn ScatteUépetiund,, ex@hiét’éd |]:4Ra?nana$1ﬁwtwall5mﬁnbers cm™), at

g @%o% 8[1%“ afiqdloagbagg la%(luiqzyio gb b%ﬁlto%bz agB‘é)t R%p‘gbangf about 463; or
ahafnut 1002, E(Douteﬂ%mabw 483, aad @beut 189&10r airlod QR abaut 747 Tnabout 463,

ay&it 1@5@55&? 55.*:59&5% 622f aEchu%ﬁ S@&IF?SQ BRI Y810 Bbdk 899, about 976, about
rein { i he

1@%)a%aut 41\@25 learﬁloa}bgutf r ErovudeJ pﬂerem are such methods wherein the
clyg@lioxy - ForiB- hyar oxy282-43-djﬁlum&t (28, Berzinyrcaxprd & hydiexyiReiadimethyl-
b}é.l]zog%mg)\ﬁf il)he'%dl?buf%’)fﬁ-%t C;‘Mllnemj/lr ymalﬁdme[t@ca?boxﬁ@rabﬂ)éWylaFmde exhlbltmg a

e exh aracteristic peaks in
mssiRe éﬁmpﬁralt%‘il°fche¥"‘fele5€?‘i’“6 ﬁo é’c?r@ﬁqwt@% r%ssed in degr ees
t wo- firhedllaanother bépect ainfhe mesknBindentidn faty bloeitled sfaeols of preparlng a

d h ngth
BRI S SHET T OB WL SOl i hgon 25 dimeint.
benzoyigraipe-bphepdtbtbyiv- 313ndImﬁ@ylrpdﬁ@léilr@-ZicasoonCt he #dhge ethylamide,

cmprisfhg?, and 11.0-11.2; or in the range 8.1-8.3, in
the r

e 18 tetiog cbpofhd 4 e A g @"@wffﬂﬁoq?%i@ﬂ'ﬁ&'ﬂ%&

8.5-8.7, | e range 11.0-11.2, in the r ,
14. 6-14. 8, in the rangeql5. 4-15.6; or>Hn theora,ngﬁ;
8. 1-8. 3, Cirp t eOrange8 grg‘}, in the thfge) 14, O i 2,

in tHe N4 Corl 4. HB; Lt t he—-an(e ,
i nthe rapge 1698 16. 5; ;C“Fn t he rang 1-80’3 \\rﬁc'fahe

range 8.%48.7, in the fange 11.0-11. 2, N t he
(11-B) (In-C (I-E)
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range 14.6-14.8, in the range 15.4-15.6, in the range
16.3-16.5, and in the range 16.9-17.1; or in the range
W@2585487in the range 8.5-8.7, in the range 1RCDIB2004003810
in the range 14.6-14.8, in the range 15.4-15.6, in the
range 16.3-16.5, in the range 16.9-17.1, in the range
17.7-17.9, in the range 18.3-18.5, and in the range
20.6-20.8. n still another aspect are provided such
nmet hods wherein the crystalline form of
(2S)-4,4-difluoro-1-[(2S, 3S)32- hydroxy- 3-(3- hydroxy- 2,
5-di net hyl benzoyl am no) -
4- phenyl - butyryl]-3, 3-di met hyl - pyrrolidi ne-2-carboxyl i
toﬁff@@é‘éorﬁﬁdilmhaﬂfbmlaﬁacm bits peaks in the Raman

scat.terin e man shift
(vva\Pénurrb% '%Pec t%]lo d?jg‘i?)ﬁ?rmfbgbgaor at about 1002,
and about 147 or at about 1002, abo 47 and

about 463; or t 4002, about 1471 about,463
and about, 1 or a 'ﬁbout 1002|m 4 1)*§£out
463, about 5, Ia %CH}SSS “about b

about 753, out 78%, Fabout 899, ab 976, out
1032, about 1320¢®and about 1536. FurthemnprOV|ded

to heraﬂ‘br’a argnciptols MeYI)Ass Wheéh flob B8)-£hyedxdlal BRGrbRY 5. dimethyi-
beozggﬁamzpo)ﬁ ANFVHIHEY 3. 3-gimsthylpyrsliqined-earhaxplicasidjhyiamigr ¢-F); and

5- digret hyslupging oharphous - (2S)-4,4-difluoro-1-{(2S,3S)-2-hydroxy-3-(3-hydroxy-2, 5-

dlrﬁetlﬂh Séﬁéb){lg’r%éf)w;gt]eny?labgfy@}l]w &]%Eihﬂé:&ﬁ&ﬁdlng-fb%rb%xﬁ%ragg gl*_yiamde in

aci d exhi

Wl eI RO B BT ESoA-cHrot-ICR) 355 2 NP HAE-hydroxy 2,5
dintestiny benzaylamias)y4-ienylbaty s} Byaedii et @iy htidine@tdandsylief acid ethylamide.

U BRIICBaR 0V BRI It T HltefinS RIRR D181 dilSre-tsfes asy2-

I on whe & anor
hydreg-% Griy8ng2 ﬁndtntf-t%b%nzoyl@n'p@manenwuwlé 3-dimethyl-pyrrolidine-2-
cardoxyfie btid athiiamide fexhibiena &b@é&en@tlcgpéaﬁ lrﬁth@ LHowaé}Q( rgy Qfffraction pattern,

i §00B0 i HedlEls Worstet. ol p For i o 27 <G Matres Waprein the
crystetipg abdaim 5 n‘@f t o(%dtﬂt-dlfk@rm‘b‘[(ﬁ 3)epnipydtomgt31§@-hydroxy-2,5-dimethyl-

berﬂEoMbrhlnbf—ﬁbhe‘ﬁ@l B&Fﬁﬁif&3 &hefh?l%ﬁr@lm'étz %o&ﬂlcagaa‘t etﬁyElarﬂHeS exhibits

m about

C“%t?fepgs%ﬁﬁ% e rPQW%?f %@Hﬁ&ﬁ?&%@?ﬁem PRRTPERIN Gr9ToRs Bp-neta, ot
abaut 8 2r ahoutah® @nd 2Boubryt. t,or abahout &) about@f6, elsoup dUnding@bout 14.7; or at
abcmt b'z' éﬂohﬁf 6, %BoM@tl Qrabogf 14aP%H<§ atifdt 185 %fr ﬁ@&%’ Québ%uf)@% about 11.1,

[iter of urther provi de erern are

y
a0 . PRI O. BELRHEABL. PEEIROAE SR, S0 Aoyt M1, abour 147, about
15.61 3petital6l4, aed étlmum o0; oaatahmpommchboﬁt Eid’l@bdndﬂ\ﬂﬁ?ﬂtdlt@)ﬂt 14.7, about 15.5,
ILY. r t rat ure
abéﬁ?%ﬁ'ogrhog{:?u? é%gut 7\’3 taB%lWaItB% gh%a ?orlnﬁgt%t %%ga@ect of the
pregept dmpysnongae @etbﬁdswhﬁmtmmgelm@ {Qﬁn a&tfd@S)—%—d@uoroﬂ -(28,38)-2-
hydrdx9B-(3{n@drbxy4h5- @frbﬂlylaﬁ@%ylaﬁﬁn& ;faényﬁ B&yfy@b@%méﬁ&n $yrtdhdine-2-

corBough e el b BRaraie i ke 1S it g Siaction et

expgesped @l depiges f\mthﬁofm éhet:@nmo& neB.Bf A tflrther anpecitpravides such methods
whEIR R dystanRrrf leiiBité cHbrbéteBt BEaks th thd boWdeHxtH ditfadtbBattern in the
range 8.1-8.3, the range 8.5-8.7, and 11.0-11.2; or in the range 8.1-8.3, in the range 8.5-8.7, in
the range 11.0-11.2, and in the range 14.6-14.8; or in the range 8.1-8.3, in the range 8.5-8.7, in
the range 11.0-11.2, in the range 14.6-14.8, and in the range 15.4-15.6; or in the range 8.1-8.3, in
the range 8.5-8.7, in the range 11.0-11.2, in the range 14.6-14.8, in the range 15.4-15.6, and in
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period of between about 6 hours and about 48 hours, or
fromabout 6 hours to about 24 hours, or from about 12
W owsss54187 about 24 hours, or about 16 hours. TPET/1B200M/003810
"reacting,"” as used herein, refers to a chemca
process or processes in which two or nore reactants
are allowed to conme into contact wwth each other to
ef fect a chem cal change or transformati on. For
exanpl e, when reactant A and reactant B are allowed to
conme into contact with each Eher to afford a new
chemi cal conpound(s) C, Ais sald to have "reacted"
with B to produce C. The term" protectlng, as used

thg?e{ngé g, 3r1%f5ehrslntﬂ9e @n rQ?%SSS tﬂe f ' tg.% 568; LF%EQ%LH' %11 .2, in the

ecti \/el
raogm‘tﬂrﬁ Me%dm fhe garfog ﬁét4r1§r$aln tg¢ tﬁnpe |1$}3-dﬁ@e$ndt"a)ﬂ'al renge 18. 9 17.1; or in

théeér@sta Ns3rma|getlrr]aagé 8)5- ”,;ﬁ‘ﬂ%”gg%% ﬁﬂh%ﬁwn%ﬁﬁ gd 14 6-14.8, in the
R B E T if BT G 530 By oL DS bt E 9B g,/ 179, in the

rangee! & &P, "angl dir thr yangp 2616e20t8. nig sijit angthet as;sacusre grdviglee such methods
wHeRdi i 6r§’stéllfﬂ1@3@rn96f(’(§§)54 i Biﬂ&oréu:l 3(2?3%@?9 |§€dr95fy-35-§ h‘?ﬁrtok%% b Mjimethyl-

bepéqyrﬁm %1]4fp55nyggtﬂ¥r&|l %éld,%hybpg@dme- -gar, g)go[;cl) i?@ldele ylamide exhibits
peakes @r the tRantah Geattging spetrumg expressps it Ramarasigft Wsafedlimbets, cm™), at
abbiAe1085: 6 af éﬁdupﬁbo?aédfb%o&%?ﬁ)%(i?atfblﬁn H@)g Qd'oﬁlsﬁ{;}tl and about 463; or

I nventi on.

S are genera
at gaqub L9042, &gyt 141l ue@a AN POPEHGIE @ a%abﬁgt 19P2. @bpe 4471, @hout 463,
aboatnéds, iabowt 56%) aboud 622) @bout BEE labut @53)iabbut 7B &boR@DY, 286§ 976, about

10% %blag ?éﬁ?l Sﬁ& a&&;:{'ﬂg d%umfér %Sos%teh rﬂ'n roupzlatgh]'g ho?ﬁ gvherem the

processes a
Cr)ﬁ?@@ént quﬂ?ent Pbn e(?@%@'ﬂh‘?r@ dI(RH3SE2-bydronych-(Rdwygroxka, bidimethyl-

behibytahmoa-ﬂlpherwh@tﬁh}?ﬂ?-gmetlﬂl ﬂﬁ@lﬁlh@@-cé}f)o@h&g&btldrgtmﬁﬁi&é EBibiting a
dugc Q an elr
é?t er%rel'ogge een 80&?@% % ogt }1L7 BT G eene and P.

can
Wit s‘\lswrowﬁsit hemn @emmpof the aop@aalascnbsy midtiess of prépaling a crystalline

forﬁfﬂof)arcgfrgbﬁhd\/gf |tr%y|n\&n§9ﬂ§herm tr{e]s%ﬁrg)of thyb@notrpﬁ{o[]?form of the campound

g B S ok e SRB PSR i et o SO0 B por
mitiliter of tweaitstr,i an romrabond 1f m@ to abociorrag nticomibdoend et millilkdr WF Witter', or from

abBt 5"@8 th JRLEIT g BEGRDoahd ;%quhlﬂlté?%?kgﬂep 'OPFI Cl%ﬁ&ﬁ%’?n% to about 75

sol or a suspensi on I sperse es
Mg PiRATHPOHALPS] rﬁ"""tt?fé’(f g AT mﬁl@yt b"emag}P £AeUE §Otneg pleqogipaund per
milliiter of oater, Bt fo1e ghoun28 g tqdhBaEstimy BRuBRbbWNA pef millfiter of water, or about

30 mf‘“"c&hg&}nh%ercr{?ﬂ tSfB?lN?{??d that the conpound or

Ypou € di spersed particles in the
sl urﬁuyh%vow@eq ﬁ%rolnuBHEeanyslth diter lapovecregeribed roRthesisnefwheeparing a
cne@lii®liem 6f & Rembouidi ¢ 6@ MVehthNEhdrdl® tﬁlat Bigfy R tidat @fheld at a

the sl urr Fur.thes nor t he, di spers robi.cl o
el Y Y ey B Copt ) Lo Fidp et 8 °C; or from
abew 38| @ﬂQe?’ﬂOUWfﬁﬁ? pweonf avowb49 %ﬂ’ltocaboet 761°Qr oryromTdbeuti®sGrib about 75

occgrabmagen‘rpound or conpounds conprl sing the di spersed
sol i ds q?rmHnt of the liquid or mxture of |iquids
tFP{E"' qd

f or llﬁuﬁléer ?ra'”pﬂﬁs%nyof’f agovgrqeﬁcnbngdnqﬂp@s of preparing a

crystalline form of a compound of the invention wherein the slurry with water is stirred for a time

period of between about 6 hours and about 48 hours, or from about 6 hours to about 24 hours, or
from about 12 hours to about 24 hours, or about 16 hours.

The term “reacting,” as used herein, refers to a chemical process or processes in which
two or more reactants are allowed to come into contact with each other to effect a chemical



10

156

20

25

30

tenperature of the |iquid/dispersed solid mxture,
required to forma useful slurry will depend on the at

wo e@ss41Be i dentity of the conpound or coOnMPOUNPET/IB2004/003810

conprising the dispersed solids and the liquid or

l'iquids comprising the |liquid phase of the slurry. The
identities and anobunts of the dispersed solids,

l'iquids, and the tenperature of the m xture required

to forma useful slurry according to the present

i nvention are choices wthin3he know edge of those of
ordinary skill in the art and can be determ ned

wi t hout undue experinmentation. The term"slurrying," as
chaagglortansfomatione affts ekdmepld) Waere@actant ACdndaédciat B af—'él allb&d to come into

cﬂ]ﬁ%pm Ikﬁlé lréraa\ffm%ea r%(n/e@%ﬁgl c%X'\ S‘J‘r%é sg‘at hOd (ﬂtgﬁabee reacted” with

in th
BER@B‘&F@@ by addi ng the corrpound or corrpounds

co r|S| t he di solid to the liquid or
mi Q{) hede Hf?ta&?r‘saig%ﬁ%ﬁg?fgﬁnn@fqrw@ 3 nreﬁﬁﬁﬂi%m@, functional group in

crfeoiudabmcbobnyd Bgeleatively maskéd gy 21adri-reedtye fLSlUﬁd?naBgrSLllp.llh foyder to allow a

S’at:ﬁﬁ'ng%dtobyccerdgLé\ﬂleH]%n dé (i]qﬁ'cﬁlen%?l r%oﬁ'fé)% ur rSuch non-reactive

resin
fuvﬁ'en?é&me?an%fe drer% APBEH dem@étwgr grepnsg tire axppler ﬁ@dterm “hydroxyl
preetting .grdup|” laeweel hateingdférattd Pbse §/o@fstthatapd mﬂe%ﬁ‘ selectlvely masking

thggéacﬁ\;itg%?ng’{y‘a@bﬂq%) g?ou ho@{a t?rn}nstlgagnat Q{Xteptgna qﬂoup, ashused herein
refery for thegs Bf@teﬁ@pgn@remwétaare veefiisin theipteparstien ofatye esoimpounds of the

pr§§énf inb&HtioRr S@lclﬁ)@ﬂﬂbﬁ areaégﬂler%@ﬁhﬂétté 93 selgaﬁ/e&QﬁtFSduced and removed
el n. reter chem ¢

SR BT 7 BES Ret R e BRAF e Aok e e cempouncs.

Prelgbiingigrayps that aresuitabierfort use iretke ppkesses artd rhétbodstad thetppesent invention
ar¥Rhdelh th thoks oiaérélﬁé?l]‘ Sl in'a¥ a Vv\'ﬁxl"}‘lg'@h@mlcél grogFHIQT GrdLe8 {)rgféétmg groups,

mﬂE‘edér 9{&5“61 'PEC’dauP'i'Pé‘ an dﬁZe'fg’F'aa\g g%*”@“efﬁéridafqryxw@rﬂ% i &gCregne and P.
Wats, Broieetivei Grgumy io UQrodyee Suriesist (3 édowdomuati®oP Bohs, INY (1999). The
te%bﬁéerMEt|n8n “E%ﬁ&%ét@dq’sorr Qeﬁr@t‘é@t ”pés %E%tereﬁrhear& ?;{?Qﬁtn% r]efer to the

car bon. SUI eavli n? roup § are
PrRRegs of4#T)0\dngi q proferting jgEoug era?rF@n@awdu ncl ude hal i des,
gro ener al

aromati.c heterqcycle yano u

unde? & ¥ on arf?f Mﬁl%pﬂuﬁjr Eﬂﬁ’f%"'”ga ‘!@89”"&@ sblids, or a
sugwmapsof@axmﬁﬂaméw@smupsmmfmemmhematmmdwhyMnoxpggm@umSemmus
coﬁé@énc?avl‘ﬁ lﬂ@ed?es%ﬁtt InVéHtlSﬁj tb|¥ gp@éﬁr{allf@o%%ﬂgtﬁ@ rIlpé?l‘H:n]éj%ompound or

as carbodjim des
°°@P%“ﬂ§ C%W'Sf'\qé'i’wépefﬁ?ﬂtpaa'Plés indbe iy miaybe @SO'E'HP cﬁ“g'ﬂlé soluble, or
solnewmat daelubieoudl thies Jiquégy @oraprising1 thka ztlee portitrdl ohyHar SXyy.  FotHREmore, the

dis@géﬁd ﬂhifﬂ}@@ r&%g,/ %Q%F a sgé tﬁat‘fs q*%glgtentrw ﬁ\ethe formation

I'mde’(opti ona
of ar%@n cTé‘ecﬁmOé.'ﬁt %fdbﬁ EPNROURT, ehcwor:awrmwgm tnerci@gtﬂe@)sohds the
anfdUntaofCe Digdidi 6r ehéxturke roF \FqﬁldisVQ)fml-ﬁQQhé G Iy pﬁ\ﬁ&at Yt &fd EIGrry, and the
erfiaifirs oL B8 JAERISPER, Rad FEFS GRIPOR o 24 SZUEAYD Wi depend or
thegatdeast the @eaitTif the sampouad lagy chmapoyhdsgrooppsinghthe liespersed solids and the
hqlﬂ@ﬁpmscdﬁ'fpn‘élh@ tHeNis@mt dh%b of A€ sA¥APOhe" lé\Qntltles & é'rﬁ&gﬂs of the

ruct erein, is neant I epr esent
dlspersecrI somds 6\lqu%s and tHe Gf‘emperature of the mixture requnred topform a useful slurry
according to the present invention are choices within the knowledge of those of ordinary skill in

the art and can be determined without undue experimentation.
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an acyl group in the conpounds of the invention.
Useful acetyl ating agents include, but are not Iimted
wo oQosasasT ¢ anhydri de, acetyl chloride, acetylPOr/BR0G03810
and acetyl iodide. n addition, such acetyl ating agents
can be prepared in situ by reaction of an appropriate
conbi nati on of conpounds, such as the reaction of
acetyl chloride with sodiumiodide in acetone to
afford an internediate acetyl iodide agent. The term
"acetic anhydride," as used.hgrein is neant to
represent a conpound with the chemcal formula CH
C(OOC(OCH. As used herein, the term"aliphatic"
r epr'ﬁﬁeet@ﬁﬁ “SurBHgur Rt Gdd QferénH"%@éaHé Qﬂeegrocé‘stsr@' dﬁéHtmg @rslurry Such
br anched- chai n h drocgﬁﬁg 3 k@ g In
S5 TRaN |F’<E?P B S%P S ?hF&Fe °rb%?<aE?H8 they can
begprepRngdebycfdding ¢hesedvpoundiertbepelngds corprising dheodispelded sbier tmthe liquid
or rr?btthr@ rEh"‘l‘q'uﬁis cbrﬁpﬁsﬂ\tg?rmﬁgldﬁnﬁas%%ﬁﬁm@%? a%‘dﬁbﬂ Alélrr{%ﬁ\'@()] such a slurry

"@1 l?&/fP'metdé’éf @98'891{@ 'Q“'QPF Qfxﬁi’ﬁ Qfe“éﬁ’%?%‘ﬁ'@l %{,ehnﬁf"ﬂ phase of the slurry
tolied teraonnld biy cenoandsotompeising mertim@rslad tsolid5 fallawdd by agitatidn. Useful

métnt?ots o??é‘ %aﬁxfﬁ a8 fﬁWtb ttﬁgsg gf dpgém | l'nttigﬁt ﬂa@&m Rt are not limited

e substituents
thrapyil stiings H$IRQ) SpRCEANIGRL Meaes, Y Eh aar% magnetic Pﬁrt*@d °¢' oel paddle, and

soAehtyl (Me), ethyl (Et), propyl, isopropyl, butyl,
i sobutyl, t-butyl, and the I|i ke. The term "al kenyl "
r eprBeetetns “laagig gioght as esed hersio reférsc tovaa rehérgidal cfosatibrgah group that

geﬁgﬁﬁﬁblm% ﬁﬂtge&hh ﬁk%tlfﬁf?d'nbfég tféﬁrtp%ked@é'&al St m@% %‘%hlch it is

avin carbon ato e _unsubstituted
at@Fhegug:é’lr CKITPRIG 'B)?C'Sr?gloﬂqesrﬂgrﬂ@ @fm%lﬁgy -C{H8t MhereiRtRs s alkyl aryl, or
hettesaytiichere bel group Ex gemerallyyreteiee rty | ass ahisdvigugrots because it allows

Jﬁ@?ﬁhﬂﬂ%ubﬁrﬂlﬁloffe%cﬁbﬂ% tA faFQ ;Blgr% %t?heet%é?{ﬂﬂyll hﬂ%o%@gle’ leaving groups

are ﬂSP@'\‘MO thosgsor iR BRI ihs aRt@hd ceb ingluplg heNdesnaramaicheiaiocycles,
cy&d@ﬁh@f &6u p’éa(@br‘i&e)ﬂﬁj | inGerGdcRfitPconditiondh edmythoniughh Qktdps R¥koxide groups,
ca%?ggt? Jp§L§ er %%Ea%fj hhey%reok}p l9rac>%|sa Fc]r% @%ﬁen r%% an %Clétl\\llgt <|:l \ny reaction with
cogwoungs emucgtbn@maci!ﬁafomﬁmle rvifaeleamny grotrs g Inplede but are not

linfke& %8| dnforid®T brbidey foliids, Qfaﬁé‘ Pimide&lé b ﬁ)@iré(yt g}odpg thhtNBave been
a"ﬂ‘i‘"fﬁé%aﬁpw'%s@@%ﬁ di'{?i‘tﬁ’e§u‘f'}ﬁrde Cyﬁﬁhe&M'C?{Eg}J"W e?optlonaﬁly in the presence

of amsdditve svahtascydnoxyatestriazaie)@da byrbodiimiderderivatiee. of t he
substituents described below. As used herein, the term
" hetTgedainy [acelyigting agenf. nee Hersoharen éﬁé@n‘ﬁﬁémtcﬁbcqmpe%@ethat are
usekar foMaé intreducadn é‘ﬂ-aﬂéic&ﬂ RRp] opd )ICV-ES)ntd & h)td?@(yfmblﬁi’lﬁ)ﬂfe)dompounds

of e RofiE NS VRS it JR T AP D SR BRI MEn o reprosent
anrsicyirgngyerin therrompaindg ohthedivertiop] Ugefulqpstytdtisgagentsdnclude, but are not

hn{lﬁc{: ] chtlé lahﬁy%hdi@tabé&? Rt la@e?yl ‘Bfonhé‘é %ﬁ@ﬁ&éﬁ}l |dill’d@Uﬁ’r$add|tlon such

ach R BIPIS co PP LS BV BERAR £ Ay PORTPRIBIE, orgiation of

compaunag, cluyth as thel raadioy lof ageymi lcldyrid,e vithr sodiumyibdide in acetone to af'ford an
int@’rmebig!edéc,@ﬁ iodide agent. The term “acetic anhydride,” as used herein is meant to
represent a compound with the chemical formula CH;C(O)OC(O)CHa.

As used herein, the term "aliphatic" represents a saturated or unsaturated, straight- or
branched-chain hydrocarbon, containing 1 to 10 carbon atoms which may be unsubstituted or
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pyridazinyl, triazinyl, benzo[b]thienyl,
napht ho[ 2, 3- b] t hi ant hrenyl , i sobenzof uranyl,

waeboosienyt , xant henyl, phenoxat hi enyl, indol i zP€IB2004/003810

i soi ndolyl, indolyl, indazolyl, purinyl, isoquinolyl,
qui nol yl, phthal azi nyl, naphthyridinyl, quinoxyalinyl,
qgui nzol i nyl, benzot hi azolyl, benzi m dazol yl,

t et rahydroqui nol i nyl, cinnolinyl, pteridinyl,

car bazol yl, beta-carbolinyl, phenanthridinyl,
acridinyl, perimdinyl, phenagthrolinyl, phenazinyl,

i sot hi azol yl, phenothi azi nyl, and phenoxazi nyl .
Illustrative exanples of N-oxide derivatives of

sﬁt%ﬁ@fe@%&)éhe oF AR Sf k%@;?ﬁ@enﬁﬂgi@ggd He%vg : Hf@dtlteﬁ'ﬁi “dliBnatic” is intended
t{é/rﬁﬁméaee‘s "‘\%Y)r?"&eﬂ' Ia&Kﬂy&’P triazi gzl N- OXI ée
' soqg‘ ugnjecy l;wer%f O%E q&m %{]dall%}“ %}%%Inﬁsu de%q(}l' qrr (9 H?c{qanam saturated

exanp I NC
hvﬁw(@fhoe,seontamm/ 1 tR 6 Carbon"a*@mﬂhat may ke unsppstituled oxignipstituted by one or

nthebeing stodtifuehts dé%&)bled PR OB)béhp% élﬁﬁrs‘aﬁﬁlmeﬁtsamclude but are not

VRS AR s P BBl oo yobeiny Ghghe
su bStl'hé {:é?rﬂt éken;rh Pept'e%ér% gtr?bkty J)rco?érp:ﬂ&id:h%fﬁy ¢ 8?%&5#’? %gntammg one

herein, refers
O CArDRN-FADYYN dﬁ!‘a‘ﬁ/lboﬂﬁ’so @pd dGHpe I%T%dof@@?ﬁnl atogsgwhich may be
usstb&tinedbosmbstitdise bl enhs1or mor@bi’lrﬁadubﬁméln@xdéscnb%a BesRd Exemplary

al&%@?éﬁstlt{lﬁﬁs ﬁ'lglu&earb é}% ﬁgtﬂlrrﬁtg% Etﬁ)ér?ther]y 5”}0? ﬂhb%q) %yl pentenyl and

thedkdons. The term "heteroaryl carbonyl oxy," as used
herein, retﬁ]s to a group of the fornula -

wher &ittep ' Rhemyly, 23 aF%'iea fafers fp 3 iy agsaa@t?q?@qﬂ\ggws(ﬁé carbocyclic

grbhe A gphamyl” group may also be referred to herein as a benzene derivative.
"(25)-4,4-difluoro-1-[(2S, 3S)-2-hydroxy-3-(3-hydroxy-2
- met ]F,Iyq _teg@n Er@iﬁrqgryh rRs) used herein refers to a group comprising an aromatic

monovalent monocyclic, bicyclic, or tricyclic group, containing 5 to 18 ring atoms, including 1 to 5
heteroatoms selected from nitrogen, oxygen and sulfur, which may be unsubstituted or
substituted by one or more of the substituents described below. As used herein, the term
"heteroaryl" is also intended to encompass the N-oxide derivative (or N-oxide derivatives, if the
heteroaryl group contains more than one nitrogen such that more than one N-oxide derivative
may be formed) of the nitrogen-containing heteroaryl groups described herein. lllustrative
examples of heteroaryl groups include, but are not limited to, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, furyl, isothiazolyl, furazanyl, isoxazolyl, thiazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, triazinyl, benzo[blthienyl, naphtho[2,3-b]thianthrenyl, isobenzofuranyl, chromenyl,
xanthenyl, phenoxathienyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, isoquinolyl, quinolyl,
phthalazinyl, naphthyridinyl, quinoxyalinyl, quinzolinyl, benzothiazolyl, benzimidazolyl,
tetrahydroquinolinyl, cinnolinyl, pteridinyl, carbazolyl, beta-carbolinyl, phenanthridinyl, acridinyl,
perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl, phenothiazinyl, and phenoxazinyl.
lllustrative examples of N-oxide derivatives of heterdaryl groups include, but are not limited to,
pyridyl N-oxide, pyrazinyl N-oxide, pyrimidinyl N-oxide, pyridazinyl N-oxide, triazinyl N-oxide,
isoquinolyl N-oxide, and quinolyl N-oxide. Further examples of heteroaryl groups include the

following moieties:
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4- phenyl - butyryl ] -3, 3-di net hyl - pyrrolidi ne-2-carboxyl i
c acid (2,2,2-trifluoroethyl)-am de,"” as used herein,

WO 24081054180 a conpound that is al so naned PCT/IB2004/003810

"4, 4-difluoro-1-{(2S, 3S)-2-hydroxy-3~[(3-hydroxy-

2- met hyl benzoyl ) am no] - 4- phenyl but anoyl } - 3, 3- di net hyl -
L/-(2,2,2-trifluoroethyl)-L-prolinam de, or
"2-pyrrolidi necar boxam de,

4, 4-di fluoro-1-[(2S, 3S) - 2-hydroxy-3-[(3-hydroxy-2- .
nethylbenzoyl)anino]-l-oxo-43@henylbutyl]-3,3-dinethyt
- L /-(2,2,2-trifluoroethyl)- (28) " and IS

represented by chem cal for mul a (I- -D) The term
(28) 4-di fluoro-1-[(2S, 39)-2- hydroxy @ hydroxy 2
| be Ianrn
4 ph yI utyfy! |ne hyl /;¥O|Id bo H
c aci d'Nt hyl a éi referd

conpourfd that i% also ndﬁed 2- 5 rrolldlnécarboxénrde
/-ethyl -4, 4-difl uoro-
1-[(2S, 38) 2- hydroxy 3-[ (3-hydroxy-2, 5- dinethylbenzoyl

)antn - 1- oxo- phenylbutyl] 3, 3- dlnethyl , (2S)-
4 \\ A 4
h,y 4{ §| fl uor 1- {(2) 38{ ]ydr Xy- (ri h/'d AN
oxy 2, \\_/
dlnethylbenzoyl)antno] 4- pH%nbeutgnoyI} 33- dlnethyl
L prollnanrde and |s represented by chem cal fornula

CH The rm"crys " as ed herern
nean theNco 6ﬁn exhro onod ranu \Q nt §>
di me sron% arQr g ”" as herein i

meant Qund i § notRr"Ccrysta s Thus,

t he ternrannrphous IS intended to include not onIy
mat eri al which has essentially no order, but also
mat eri al mhlch may have sone smal | degree of order

solid state NMR, or thermal techni ques such as
differential scanning calorimetry (DSC) tis
specifically contenpl at ed » et " anor phous”

mat eri_g eferr‘a t-N er ej P i
anor i/ 5 \ i 9 r 3 N\>
conpa\» ore I on nay co ny'e e

conpo
(2S)-4, 4- difluoro 1-[(2S, SS) 2- hydr oxy- 3- (3 hydr oxy- 2-

met hyl - benzoylanrno) 4- phenyl - butyryl] 3-dinethyl-p
rrol i dfiex | g d ( /)i\
trifldoroef hy ) - a wh re|n 75 oof t he |conp-

an anofgpous, Ng, 25%#s in a N
crystal Iy ne forin Such onp03|t ons hereln are Y
referred®to as banDrph 0 0

"y W/J' [::Ii:;x\o ' éj ,
} )
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The conpositions of the present invention may conprise
bot h anor phous and crystalline

W@ 2885084147 di f | uor o- 1- [ (2S, 3S) - 2- hydr oxy- 3- ( 3- hpd¥/IBeYe42103810
nmet hyl - benzoyl am no) - 4- phenyl - butyryl ] -
3, 3-di et hyl - pyrrolidine-2-carboxylic acid
(2,2,2-trifluoroethyl)-am de. n one enbodi nent, the
conmposition conprises at | east about 5% w w of
crystalline (2S)-4,4-difluoro-1-[(2S, 3S)-2-
hydr oxy- 3- ( 3- hydr oxy- 2- met hylsybenzoyl am no) - 4- phenyl - b
utyryl]-3, 3-di net hyl -pyrrolidine-2- carboxylic acid
(2,2,2-trifluoroethyl)-amde of the total amount of

I-b nzoy ani no) - 4- phenyl - b

N
' ar boxy#i e
2 2% ' i . no her]
enbodi nents, the crystalline ?ormls at | t 0 %

10% w w, about 20% w w, about ©25% w/ w, aabout” 509w w,
abou@vhgré%R/%W, alﬂbfhg&roﬁ%@%r r@éen%é&np%@%é%&i’dm@%m&@%
a

\(N{ZVSV) Tt?er terar%s " ggsetn" and 'Halo" represeny\é‘:hlo?cfa ﬂtugr% grgr%g !JI‘ lOéTD sugstltuents

4, 4- 'PIJIJ lt £l %1%' Jnﬁ@ﬁé?@ﬁx? drs%FyhegellgsreEstﬁ@ﬁyou%s 'B‘?ttﬂé/ formula

I - benzoyl am no)
<ﬂift MPEEYE B GD ?l&vl QELD seraiawjrlom tgicgrbon atoms.

r|f uor o amdeT conposi tions e

pr egg?ﬁ SRy ERei3 Hé{) Ot & ﬁ'ﬁf dﬁ%?sptﬂo&hgmﬂﬂ(ﬂ’l% 1% formuia -
OGC(O)B wiidréimB is an aryl group comprising from 6 to 10 carbons.

(29)-4,4-difluoro-1-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy-2

5- di The: 160 - BrisforsyPasbANIONL. 4% Heady hasein.yiefprg to a grour> of the formula ~
o8(BRAinersimRlis Pyeterotrodlatiegrapeaidemedlabsveaci d et hyl ani de. .

n one enbodi nent, the conposition conprises at |east

aboutheb v 294, Ldifpsral {(R$8S)-2-hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-

4- l?e‘ﬁ}l b%tﬁysll% i th\th?l p]yrrglﬁi%gang%}bo; lic acgﬂ (2,2,2- ﬁrlfluoroethyl -amlcﬁa as used

S p PO 5 PTG "&ﬁy S s s Ao S hyarony-

2- melhglbatzbyﬂ]amlnoq}@pnénylbbmnctmtaad dimemInY-(2d, 2-trifluoroethyl)-L-prolinamide, or

Lty .l (1220 1o o B v
mesihesEexirmiBel- E%%NWY'EUM %“d@teﬁyl ’éﬁﬁ é-tkeregtnyl) and is

refrebtedayleacthie® fdrdulati®. crystalline formis at |east
about 10% w w, about 20% w w, about 25% w w, about 50%
w w, about 75% w w, a 80% w' w, about 85% w w,
about 90% w/ w, or at Neagt about 95% w' w, of the total
amount of (2S)-4,4e) fd uoyo- & [(2%H39) - 2-
hydr oxy- 3- ( 3- roky- 2, 5- Hi ngjt hyI enzoyl am no) - 4- phen
yl -butyryl]-3,3- YN DYYr'T ONi 2 CEar boxyl i ¢
aci d et hyl am de ent H Broref crh1 ption of the
Drawings FIG 1 is an X-ray dF cﬁ.ﬁt"\iion pattern of a
crystalline formof (2S)-4,4-diF | uoro-1-[ (RS 3S) - 2-

hydrﬁféy 3- (t§ Orlﬁ‘ydr 02?8)24 ﬂﬁuﬁ{u% 3 ﬁ(@@ég}’ﬁ ﬁgﬂb&&)q-qﬁ-r@%ﬂ%i 5Bimethyl-

beogay@nmoo-mphpmybpl&gyl yﬁ-)jum@gﬂay@j@yrropqn@-zgarp@(ya: acnd ethylamide,” as used
hefdilré6ris @6 b Tbinpount iz iseiido riiimeacx?«-ﬁi]ﬁdﬁ&néﬁmb&érﬁ'ﬁé IYethyl-4,4-difluoro-

ram
DR S RS2 b ey ey e by o3
dimatbtky | - bdASay| aniono) - 4N1@mvhw~dtﬂmryﬂ;{(2]&38)-2 hydroxy-3 [(3-hydroxy-2,5-
dimethylbenzoyl)amino]-4-phenylbutanoyl}-3,3-dimethyl-L-prolinamide,” and is represented by

chemical formula (I-F).
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3, 3-di net hyl - pyrrolidine-2-carboxylic acid

(2,2,2-trifluoroethyl)-am de. Scan rates: 10C per
worwabstisVerti cal axis: Heat flow (w g); Hori zpCit/E2004/003810

axis: Tenperature (C.) FIG 3 is an X-ray diffraction

pattern of a crystalline form of

(2S)-4,4-Difluoro-1-[(2S, 39) -

2- hydr oxy- 3- ( 3- hydr oxy- 2, 5- di net hyl - benzoyl anm no) - 4- ph

enyl -butyryl]-3, 3-di net hyl - pyrrolidine-2- carboxylic

acid ethylam de. FIG 4 is mgtharacteristic

di fferential Scanning Calorimetry Ther nogr am of a

crystal form of

(2S)-4,4-Difluoro-1-]

5-di net hyl - benzoyl am 4- phenyl butyryl ] -

3, 3-di net hyl - pyrrolidiywe2-carboxylic acid ethylam de.

Scan rates: 10 C péiis (@ N te OVertIOcaI aX| s: Heat flow

(W g); HorizoMa| 5 FIG5 is a

characteristic R dr i spe tr f a

crystalline formw®

di fluoro-1-[(2S, 3 Fl hydrox;f- -@Bahydrox?/ 2- nmet hyl - be

nzoyl am no) - 4- phenyl butyryl]-3, 3- F)

di met hiHe feym r'olstaliined-23- asad herejt, imeaneithb compound exhibits long-range

ord%fmihrge almeﬁ%#%r oet hyl)-am de, neasured at a resol ution

is a character| stic Raman Scattering
spect r egteryy Cafnygqhgpq A8 YS8H nhesgin (i2gpeant gthat the compound is not
“crysiteilingOr Ths, [tlﬁe?&rraﬁm&pﬂﬁyﬂ lisomyended & MyKa& Nyt Snlp niddiBE Wiich has

esé&n&ﬁ? ﬁg ?5 dgmbnto%lso?rn Xklcrprlﬂgiﬁ%/ve]some salalé{iﬁ/?e o&deer but the order

carb
is IM@&%@?@ éhr%ﬁ d'@eﬁ*%@élam/prdﬁ ory owar ghartidistencgs.| Amorphous material may be

chdrfidi iz thy O fechniques Okrid@h Cif fﬁé#é’i‘t %ulélp Y ﬁﬁﬂv&o‘ép )Mﬁ? ifrBctibf §PXRD)
ural , formul as her
cryfatﬁl o’gggﬁ)a sPﬁdg?tatF ﬁi{q %Srn}ﬂ te8t?n|odte§ ggmff #feé?ntﬂ?lr?@alﬁmgéiaﬂpnmetry
(DSSH). dtuib spedifigaliytconiemplated derein that “bragipbaust meterials referesd tolherzin may
corhft@e FBB!haeﬁﬁorpho%éJ Qﬁ& b&é’t&l% bbb, a'i=0|l @%ﬁ{pleogecomposmon of the present
bsti t uent ant i ndi
ISR oo CUPRISR 1 CHRBSIT ORI oS T B AT S hydroxy-2-
methgletshzayteenin)-4tohenyd-aldgyii-8, Beinteshyt posédine-Zharbonytiber  aafd (2,2,2-
trlflwmﬁyl)téi‘r%g Swr% %‘}9 OF fhetéaﬁlger olg%da?né?éhohp Gf‘onln r\%rkb% ?eQnalnmg

have e nu oNns aval
5"4» é?r'” 8 &B@?W?wr%nSwﬁGPm%ﬁﬁ herein, ﬁrea?fyrreci forag “ampprphpss.”

C onplaicuispositiortshut tHerpredhiti imen iRy AyQdErrise BotiPandrphdus and crystalline
L T R T e
3,3¢limethyl-pyiraligipe-grearbexlic aed &2, ?r?ﬁé'uPﬂf?éthWhﬁmﬁﬁm Inomp egmbgfiiment, the
conebigéri tcumﬁﬁs‘éstéialba@ BoAUB%I Wil fe»e cﬁy@fmlﬁé' Ngs)-Ri-afiio-1-/(2S,39)-2-

The cr
s RPN Sl by b S ol >
carlfixlicr agist Gr2-trijluor@ikyl)eimider ofi thea tojal siduht ofn(28)e4-difitorowt {{[2S,3S)-2-
hydﬁﬂ?-glf(ﬁg%r@xﬁﬁﬁ&thﬁfbeﬁ&oplgmﬁt1 élﬁé?l?lt BUW?yl{-JSai Eﬁ{gﬂl %oltﬂ)?ne-z
Ca”EP,iﬂS'I‘? éicwéZ ﬁ@é&fﬁ&o@gﬁwawﬁ AreEPndn ethpy KpRogiments, the crystaline form is
at lezat 4tiooi! 084 yv/w tabowd 20w, albbuyt 28¥0Mtr, &vat 50% i) abdut 5% iww, about
809w ab Gt 85 ik, bt @BosRA L& e e B ¥bout 95% wiw, of the total amount of (25)-
4,4-difluoro-1-[(28,38)-2-hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-phenyl-butyryl]-3,3-
dimethyl-pyrrolidine-2-carboxylic acid (2,2,2-trifluoroethyl)-amide.

2S, 3S) - 2- hydr oxy- 3- ( 3- hydr oxy- 2,
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fluctuate dependi ng upon nmeasurenent conditions

enpl oyed. t should be further understood that relative
WO paosn0si1sT es nmay al so vary dependi ng upon experPCTEB2D@/003810

condi tions and, accordingly, the exact order of

intensity should not be taken into account.

Addi tionally, a nmeasurenent error of diffraction angle

for a conventional X-ray diffraction pattern is

typically about 0.1 expressed in degrees 2-theta, and

such degree of neasurenent ewfer should be taken into

account as pertaining to the aforenentioned

di ffraction angles. Consequently, it is to be

undefie eogositvas of the prasgr raentfoo mmayabmpiise Hothesegtbhous and crystalline
(2‘35‘# 8l mﬂwre 1L[(izs'3%§-2 ' h'y&ﬂfp ;ﬁé?' Qt r%dFong SlRR- bér%@%%[ﬂé)t 4-phenyl-

es an attern co
b‘ltﬂlﬂm 7 gg]etl}ybpy{rﬁlg}(r)@ %’%ﬁjb‘a‘bﬂfof 25l jeIapude: er ﬁ” deps cQ'@QPdI"Fﬁnt the
cdmesum oorprisys 12y I¢dspwbet 5hh swlvosedrykai®l (RS)ANYDifiySY RS, 3S)-2-

d%gg:b tﬁ}? c%&vd (ﬂ tth?i Fz {yl%% rﬁg—ﬁ fgﬁé}'ﬁl e S)g}llﬁ? éé%ﬁ%y Wérolldlne -2-
caa%ﬂﬁp%ﬁwtﬁgjamndgmfé@e foial |asnopt ofi (2S)-Aé-Diftlioree’-i62S, 8$)&2-hydroxy-3-(3-
hyﬂfoﬁyle Btdlmé'tNWBédz@ﬂammbﬂ ﬂ@nyllthry‘l]@ @&ﬁh@fh?l‘?}iyﬁohdme-z -carboxylic acid
CRUITHETHAL LT oo i o CEr s o
204k wiw, fabaut 25ppywiw |ab@t G6vpewnebayt 78 wiwt avowk 80% tweéw,i abotih@&5% wiw,
abRLERE v, Brvanédspébohﬁgm PRS & th@ td?!ﬁ%h{oﬁﬁl &@%4%{1&% 1-{(2S,3S)-2-

A LR e L SIS L N AL TR,
cagoicylic asid ethylamidk peiseth| ori ¢ aci d, hydrobroni ¢ aci d,

sul furic acid, nit rBrféfBgécﬁgtgoggptﬁgiﬂ%mh{%sac' d, and the
like, or with an organic ac acetic acid,

mal i€ higieA Xy, diffiapiop Paksra of renrrialinedoraaf §25) hdiioeo-1-(28,38)-2-
hyaokyd3- (:mmdmxy-e mmydbeqzwlamm@)-zamedyl bmya/_i]43§3 dimmdyl -pyrrolidine-2-
caﬂJoXﬁ:P!a&& i"fﬁ E#muéré‘é h@l@rh,&?ac' d, pyranosidyl acid, such

ucu oni ¢ ac acturoni c acid, al pha-hydroxy
aci d;)Cstigrr charagh eflﬁtF@'f@@nB?' Seanningt Galarimely. THermagtamcof a crystal form

of EEES)dL 4-Gifio- B-H2 8\ SPRT- hydéox@QL(d-hWro@LZJhéﬂﬁylfbeﬁﬁmewfb? QFREAyEbutyryll-

s SRR 2 BRERE 8K, S T ARRRY G RBe. BRLIIER e per
mlalde dVertigel MﬁeHﬁatl{lew (Wip); dlarizontabanis: Fempeatpeufil) or an

i ng ?:E@Eﬁis%h X-fafp diffeRtieH &‘&Smof 'arbY)%&‘ilﬁé‘ fdr d?'(hs%u%m@ro-1 [(2S,3S)-
2 R ST ey O oH G P LA P NEEL e b-Eptpine 2
caroxpiic agid ethyargidei ¢ or or gani ¢ base, such as an ami ne

( pr 'Fr@rtiy is a%ﬁgr‘a&gﬁsﬁlbf dlffgfeaﬁeﬁ éEzﬁﬂn@Oalo@nﬁ E?Y If‘ﬁérho?j@;naolf a®ystal form

[Ine earth I OXl

met
of | | | <8§>( % %\Pffkv%méx[é%?p?%g 'UFFO%H%'W@X& B15rdimethybgegeylamino)-4-phenyl-
butyryt}3r8-dimethypgrraliding 2 edrboxyien @i &bylafidels Ste@hrats: gbice bse minute.

Vel 5 S AT BB TR R PR V. and

tiary am ne nes; ' such as

pi pEIF & e ChARcBG ﬁémaraﬁaaq@rlmas@@trﬁ@f ag@rysigine farn of (28)-4,4-

duﬂudsremg@sl3@)-%wr5xwt£(3myaﬂ>x¢-mr@tr§/pl§an%wanwd)m;&ﬁghyl -butyryl]-3,3-
ese,. I.ron

oSl RI0E 3 iy ENPAGH Srsohi@en R8T ol ot of 4
cmi'nvent i on contaln at | east one chiral center and may

exi $iG 6 is a characteristic Raman Scattering spectra of a crystalline form of (2S)-4,4-
Difluoro-1-[(28,35)-2-hydroxy-3-(3-hydroxy-2,5-dimethyl-benzoylamino)-4-phenyl-butyryl]-3,3-
dimethyl-pyrrolidine-2-carboxylic acid ethylamide, measured at a resolution of 4 cm™.
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as single stereoisoners (e.g., single enantioners or
single diastereoners), any mxture of stereoi soners

W@ 2009/05418ny m xture of enantiomers or di ast er ePCETERNO4H03810
racem c mxtures thereof. t is specifically
contenpl ated that, unless otherw se indicated, al
stereoi soners, mxtures and racemates of the present
conmpounds are enconpassed within the scope of the
present invention. Conpounds identified herein as
single stereoi soners are neaab-to descri be conpounds
that are present in a formthat contains at |east from
at | east about 90%to at |east about 99% of a single
stereoi somer of each chiral center present in the
conmpounds. Wiere the stereochem stries of the chiral
carbons present in the Refailedl Dascripionuct ures illustrated
herein are not specified, it is speC|f|caIIy
contenpl ated that all possible stereajgoners are

encolﬂ'%@c%?@é?]c& Wﬁﬁ gl &nveﬂﬂgn 9%9 %d%t of g PIGSE Uructural formulas

I nventi on par ed use

heé%"é?"é’@f’@&ﬁ% P‘i’%’é‘l‘qtys tb% peintfah Pﬁtﬁcbme@@b@e Afistner sybstituent to the core or
baski@ne struaume r\ivien thy pirases "sfuBitimted‘\ﬁth@ REstAE Slddtitubhteis h@éd'ﬁerem it

is n‘?éaﬁ{ %o|n§g§fg rth& dthQ?EAu yln %];algtc m?}/r F)? f”%§ Pu réit qu%Elﬁﬁat one of the
sugﬁ@uep ohpsest dhepinskaret $L@aﬂtllla}'1ts|cﬁmeuﬁ ip threy compgungis @iithe invention may

hall& B&dends brSth@Enaﬂﬁbertdf’ p@é”tﬁ)ﬁgﬁé’aﬂ%lé fb@?s@osﬁl@f’ﬁ?@%%xénﬁb?é an aryl ring in
cont a east abou about

n Rl ot A uoncR i B g 1 bl CE Bt e iegending on the
deTige of guhstitutianoresant pratheyringn dhoseooferdinaay bkill jpuhe aft cars determine the

makiRen AR Bf éu§stﬂ]%ﬁ!§tth4t e gﬁﬂ‘:? HRE S JIRREr HRITRAR a %ﬁn%@e

cont.ai n f@ﬁg\ | east about 90%to at | east
and QFI°% S FAPATRINQ KIS Presgpt inventignlaxe Sety eharastsrizad. Using X-ray
diffférontedny mOhe obertiearg skitt ini toabrt will pppreciste #tat us Xdahéifiattion paiern may

ber'&ﬁé?ﬁedt Wlt@gm%ﬁeﬁthﬁ t @93 ﬁer‘tngwg%ct}%“% af %rﬁ&‘[pcondltlons

| east about 95% to at eas out
en\PéﬂYEfbs'mHﬁ”ﬁ@?f\y\ééﬁqgensra"bk%q“ﬁdh% "H?'Eﬁ'?%r”eﬁﬂ %-avediffragtige pattern may

flutteastendémanbing aptn alebsurehas cemdtipnE emplayddy IPERdd b@ﬁjrtﬁéletﬁwderstood

| . 0 unds. t hat
oSSy SR 00 0GOS DS ARIRE D S g
theagggcté]rqierpgqntgggty,sﬁo%@pq@@ﬁake@fmtgagqon@ﬁ @\dditionally, a measurement error
of dﬁl‘fﬁ&ﬁo@raﬁglb S@I“ﬁ%d’onvém&eﬂ Rﬁ%dl#ﬁ%&fbﬁ I”!9a£iern Wtypnéeﬂl? @Bbut 0.1 expressed in

. xt her ei.n
de%rsei E'ﬂﬁ%’tanga%é %{%F e dsE e mgﬁsug{ngptesrr%ro%};lpcbec KB iy @ccount as
pertdiniagoto die @f@rementfongdmlﬁnaptmn angles. @xrmaglestly, i is tademinderstood that the
crygt'aP(foH"ﬁ f ‘ﬂfe }&e;@ﬁm&HGn @H&tQIn{h'eH‘% %ecr%tﬁ o] ﬁ'%{TSFo\nges an X-ray

nt of "that co
PR PERE o UM GRGTED  Bobohoeioy GHToEHE pSger agepictsd n the
acdoRpanyingyf Figureadiscpsed Fenain.t ey Cheste fbrimo thet pmbégl an X-ray diffraction

at?e% keagially m%t%ﬁﬁ% hE bR Blsclbs%d Pﬂeﬁ\@tactxgn a‘ﬁgﬁé greg I?%é%vlthm the

nposi t1 ons erein one stereol so
SC%Fé’é&‘?tpr‘?sﬁma'“Er“é%ﬁ dihe ZhlYy e a?‘f?ﬁﬁmtSH@?tﬁ‘ﬁﬁldé@tﬂées °f X-ray diffraction
patmmr:swnmmburv@wm b df yrdinahyeskilled e adi ast er eonerical |y
enriched," as used herein, refers to those
confi@s inveusive cotheaued ar ametednwtemehmpmsm ingemipo isredbass, a desired

sallpﬁﬁy?' B8 breb&ted BP %H}t sQfaSl@trﬁétthh%wﬁ '}?thgpa‘?toﬁfcﬁﬁm% treatment of the free
tereoner. ounds of present .
bawt 58 u@fﬂ&gpﬁga quHh as ydrochloric acnd hydrobromic acid, sulfurlc acud nitric acid,

phosphoric acid, and the like, or with an organic acid, such as acetic acid, maleic acid, succinic
acid, mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic
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stereoi sonerically pure (i.e., enantionerically and/or
di astereonerically pure) or substantially

wae@sedilgonerically pure (i.e., substantially PCT/1B2004/003810

enantionerically and/or diastereonerically pure) form
Such compounds may be obtai ned synthetically,
according to the procedures described herein using
stereoi sonmerically pure or substantially

stereoi sonerically pure materials. Alternatively,

t hese conpounds may be obtai-aed by .

resol ution/separation of m xtures of stereoisoners,

i ncludi ng racem ¢ and di astereoneric m xtures, using

adid, %@@l%@ﬁaé@ @Weh dsOgliidami efd di’fgdlaﬁta:fo};llc%lfltﬂ éIpHaEhyHﬁbe acid, such as

Cl?ggﬁlplj){ Fagtﬁvc C}éarﬁtn:aggﬁo ucf’i‘t | s gﬁle © EM{‘?F&%?? gromatlc acid, such
as$ berizoid@cid or Cipnanie acih swfqnw @tde pehHsamtolanesulfaniceacid or ethanesulfonic
a&ﬁqgﬁ@q&&to formdi astereonmeric mxtures, _
chromat ogr aphi ¢ separation of diastereoneric m xtures,
chr orahogeapd ic@nﬁcﬁlﬁ@bIaéri iaterraddicte mrthd ErESINL Bivéntort i B acid, a desired

S' n %rﬁ'rehgﬁje %Ly (I n%?l?ogi%bwﬁ L )Hgaatrt' %cf’uglﬁg ltrggtl'r\gﬂt of the free

I Va lves,
aracﬂ wth ahlmomnicmﬁ/qrg?n@r%@ Aurh aaen @minedpABaryysssegary, or tertiary); an

: alﬂﬁﬁ r'ﬂ@l‘aﬁor@ééllﬁéeeefrtﬁ Whidal |h9dr5ildﬁ“ok EEIKS., IIIE’étfaﬁVGiéﬁ&\plearw suitable salts

I
"@Uﬁé or%tﬂéalrs] Enveﬂl\[oﬁ} zH%lh% ch%ﬁ %ugn a8 g@gh%nJ‘ %rglnme Q’mr%hqa primary,

sedoodarp oarat Mtlamerammesbyangd edyelice amines, Peush ey @iperidine, morpholine, and
IBEI%EIRQI acso\nﬁr 8 Pbrgbhie saRTBEHRE SroRf stmrrﬁ calR AN Hhb@BsidH emagnesium,

escrib erein, n on the present
MeRgERES: 6?1” &?@%F%’l%”%ﬁﬁgﬁtb'ﬂg‘ wherein the
ster &% ﬁé)mrr;g)uné:s o(fﬁ{é ?c—rzs% {lﬁ\wn[kﬂ" cand rpé%r%)st &%Vcﬁ‘r{ll anter ar?d may exist

foll fereoc
anspatst stelfeowf@erﬁ) Hese rﬂnglmewwrews aares"m*eodiaere@owerﬁboqm@'xtwe of
l‘é@%fs@h@rs?é g | Q@Sﬁlxthr‘é@f @hantibiBers bedigsdradmars) of raeemicatifures thereof. It

AN
rachmptes of théypresenbéompoendstase ensiogipassed wﬁlmmeéﬁ@emv@ prgsent invention.
CBRIEJDLQI% Rntiks ﬁ@r@fﬁ@@@ln@fers‘fereo%%n{erslargrﬂéaﬂt tf dE¥Rribe édMbounds that are

stituents thensel yEs, are o
PSR R 06T 8¢ HOURSGH R o PAIGER PN S ISt Feptige of 2 sngle
steRpisb@eruf esehchial centériprasestn thalsbmp@mds. edhem thegiteseqehemitries of the

ohi ﬁa{ %E@gﬁseﬁz{glagerﬁ e thé %ﬁélﬁ@é\ SRR 1 ﬂgé'f’rat'éﬁ Qfbrdif aH" ‘ﬁéte specified, it is

rotecting group renoved
seagifically| @"fﬁﬂ?ﬁ'ﬂtedl that 17 possiblei 8ﬁregl§9ﬂ]"é’ﬁc%e o?”c?’ﬂgasﬁ%q fRgein.  The
cbripduh@ydfaie: mesdatShvetibn Miyese mrebiapddeand lusédin Geteomomentaty pure form or

%s&nﬁ%lly stePeo rggt](i]ce r%pugf% HﬁSAgu%d fhPFe m%%%s'stfer%&somenc" purity refers
to the "enantlomerlc" purity and/or "diastereomeric" purlty of a compound. The term
“stereoisomerically pure form,” as used herein, is meant to encompass those compounds that
contain from at least about 95% to at least about 99%, and all values in between, of a single
stereoisomer. The term “substantially enantiomerically pure,” as used herein is meant to
encompass those compounds that contain from at least about 80% to at least about 95%, and all
values in between, of a single stereoisomer. The term “diastereomerically pure,” as used herein,
is meant to encompass those compounds that contain from at least about 95% to at least about
99%, and all values in between, of a single diasterecisomer. The term “substantially
diastereomerically pure,” as used herein, is meant to encompass those compounds that contain
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substituents using such suitable protecting groups are

well known to those skilled in the art; exanples of
wokiosis4ey be found in T. Greene and P. Wits, PCT/IB2004/003810

Protective Goups in Organic Synthesis (3rd ed.), John

Wley & Sons, New York (1999), which is incorporated

herein by reference in its entirety. n sone instances,

a substituent may be specifically selected to be

reacti ve under the reaction conditions used in the

met hods of this invention. Under these circunstances,

the reaction conditions convert the sel ected

substituent into another substituent that is either
frc%'lni?]eag l'lear']slt gart])?ur{o%d%}o ?tg fggq%a%g%bg&% n%ndI ] tvlglg én?r% %ggvt%gg f of a single
digsterp@isAmeEr- he Heme olepeitif oY "tﬁcemmr@,lxtiummtuSQﬁ hergin, mﬁ%f tO a mixture
cc;rh)?almngl é’&dlﬁmfétdf h!teﬁéblsbrﬁ&%rboh’@%fdb ef oprﬂ&hé ckbﬁﬁg%raﬂon For example,

ui tabl e n g

a B0 MELT SEF ESTREPD SETFTG o PGS QRRISEnET U samerie eaual
arhaunt bidkas compaund imatigh thik steteoisomeriteceatet is @hidle §8)y and (R)-configurations.
THY Eﬁﬁgﬁﬁnw&rﬁﬁ&'éﬁ%rﬁa oyp ug&fiﬁerélﬁ W Sidanl to Rtk R those comp05|t|ons

e arlng he mpounds. of this inventio
VRSP TR of A TTEOMO S REB0 0 OISt tart he opposte
stereaiparnkerd Sirafiarly hths tdrmV diadtereomerizgliybenrivisseict. asEsedrpérainy refers to those

o’ﬂll.;{(oé ﬁ&% rﬁ’{)&E %%'J&te%oﬂm‘é%f g&ﬁ&d&ﬂ&* d@H&éant iy lé%hhtt SILAG: than the

anat e, re
oppasifee AipSteregmer. onﬂ‘eu CﬁmP?%‘ds fift B sereseski 'H‘@“t'%hé‘é?’dh P@ygbtained in
st%&mrcylly pe [(yd., erhiisnnio®ly adrdiod ,didaFdoficticalg ipred el substantially
stﬁr'%{) g%nijgrlc pq,lreq{)ggg?dstaﬁf(ﬂyghgn%oggric%ﬁvFno%r dﬁ#g%?e%n%ﬁgéﬁz?)me) form.

Suphaepwoende mm'tbeo@réalmaglrsyﬁféﬁmilyngcqor@yetoghm@ﬁe wrespgdescribed herein
ustgt £:8@6i8orE el ;ﬁﬁ’e aF §u5§taﬁﬁéll9%@ed1§bm€ncé@] %@féemaﬂéﬁbléj Alternatively,

thear BBRRIDHS 1Yot PRANEY it POURlSPISPRT BT  ofomybisG g stereosomers
insludingiatemiRanddidsteRomerigigirtinesaising prasetiureeknoyntto tieee ofrdinary sklll

lnlt rf e&eﬁfﬂlarfﬁétﬁ@dﬁﬁﬁ n%(% %Qéfhlrfgr tHé R%é@lﬁtlo‘hl‘éﬁbar%n of stgremsomerlc

oxycar bon % 0 g
mﬁmdeIdSB‘ﬁ?%( on(véthé re ICE}yé H'irﬁlrégﬁﬁ ItoD mpl st%jreomenc mixtures,
chirdvh¥Eogréphico reeparatnnef hyhsj)erymaerlco myikthres,alckphatogaphib onghagation  of

en(aﬁ%ognentcg&%}féﬁ)“ﬁ@r B%V'slau r%yﬂha ésl aér?ﬁk/r?éﬁ %96|utlon f covalent

pecl A a
defivativeh e A ﬁwﬁﬁwe)ﬂon/weqwlhzam s&%g%n peRfid gm %ﬂ%ﬂylﬂ)ﬁv B dfound in
EddRforhdrk ERac¥ihiemss. RBidd mﬁblmns tJabaegudsp giedlh @9s1adshnaWiley and Sons, New

Yoglg&@ Prte disc ogurg 9F hl E% h&?t%d qgl%}ﬁpd rgfgieh%g ! Iﬁe@réd@eramsomers of

uen srnc base

th¢ ¢orapdunds Qféhl%llnkﬁsﬂltlm 4“9 ﬁ?scébmeé&%) The follow ng

processes illustrate the preparation of H'V protease

i nhi'Bi PBR 2sReLofidittiey pf‘i?e’ﬁet"ﬂ gn ofre; REVIPRG eAtPounds  wherein  the
stérByiedntdrio Bentdrd éhealcanspas) hale, thepfoligatiedbsigyate d stereatHeotkdryo f

the present invention, are potent inhibitors of HV

protease and thus are useful in the prevention and

treatnment of acquired i nmunodefici ency syndrone (Al DS)

and AIDS rel ated conplex ("ARC').




Unl ess ot herwi se indicated, variables according to the

foll ow ng processes are as defined above. Starting
worai0s05aBs, the synthesis of which are not spepCT/iR2804/0p3810

descri bed herein or provided with reference to

publ i shed references, are either commercially

avai | abl e or can be preparedusi ng net hods known to

those of ordinary skill in the art. Certain synthetic
nodi fi cati ons may be done according to methods
famliar to those of ordinary3skill in the art.

Conpounds of fornmula (1), (1) wherein Rl is phenyl
substituted by at | east one hydroxyl group, and R2,
R2', R3, R4, R5 RG, are as hereinbefore defined,
may be prepared frg /oounds of formula wherein Rl
i s phenyl substitutad at | east oneRyroup sel ected
from al kyl car bonyl oxy, bonyl oxy, and

het er oar yl car bonyl of}y. onyRoxy, 6-1

aryl car bonyl oxy, an er oaglyl car/bopgd oxy groups nay
be cl eaved under REONdINT ony reckdy provi de the
desi red hydr oxyl subst t ut ¢ oynds of the
invention. n general, the a nyl oxy,

aryl car bonyl oxy, and heteroaryl a&boﬁyloxy groups nmay
be cl eaved under basic conditions, in a solvent that
wi | In #ianpthercaspegt of (e toresentdnvgetionrasel providers ampoatdsosherein at least

twadTehetdteraoid SARERIE E&HtsH RavelRd foilo%vir&‘g%i@@&éh@hgtw th the other
reaction paraneters, all of which are known to those

of skill in the art exanpl e, appropri ate bases

i nclude, but are no ited to, sodium bicarbonate,
pot assi um bi car bonat\e, /50di um car bonafte, pot assi um
dm hydr oxi de, a
R& or sodi um
et hoxi de, a pot assilim allkoxi ge sug¢h ag potassi um
met hoxi de or potRSSi UnrethpXi dg a hase fornmed in
situ using an approprfate kqnbi A of reagents,
such as a conbination of émﬁg' Br aryl amne in
conmbi nation with an al kanol 'Suc met hanol . O such
a transformati on may be acconplished using an acid
5 t haln yetanothenasneot of iresmreseht iskention ane prdvitied icompdunBEwherein three of
the 8feRIoRBMER &n i thout interfering
with the des%&g%bf?ﬁﬁgﬁgfgggﬁ%ﬂ&M%ﬁ@L aci ds incl ude,
but are not limted hydrogen hal i des such as
hydrochl oric acid fr oi odi ¢ acid, an al kyl
sul foni ¢ acid such /thanesulfoniﬁzacid, an aryl
sul fonic acid such as benzenesubfoni £ acid, nitric
acid, sulfuric aci
Furt her nore, apprgﬁi%atv
are known to thggde ofnski ' rt . to be
conpatible with the ritactilon i ftofts and i ncl ude
al kyl esters and aryl esté’iRs4 F heterocyclic, and
aryl ethers, hydrocarbons, §Ik¥Rs d aryl al cohol s,
al kyl and aryl hal ogenated .

)

nat yo

If the substituents themselves are not compatible with the synthetic methods of this

10  invention, the substituent may be protected with a suitable protecting group that is stable to the
reaction conditions used in these methods. The protecting group may be removed at a suitable

point in the reaction sequence of the method to provide a desired intermediate or target
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conmpounds, al kyl or aryl nitriles, alkyl and aryl

ket ones, and non-protic heterocyclic solvents. For
we@x@sp54ag7 sui t abl e sol vents include, but are nPCT/IB2004/003810

limted to, ethyl acetate, isobutyl acetate,

i sopropyl acetate, n-butyl acetate, nethyl isobutyl

ket one, di net hoxyet hane, dii sopropyl ether,

chl orobenzene, dinmethyl fornmam de, dinmethyl acetam de,

propionitrile, butyronitrile, t-amyl alcohol, acetic

acid, diethyl ether, nmethyl-tabutyl ether, diphenyl

et her, nethyl phenyl ether, tetrahydrofuran

2-met hyl t et rahydr of uran, 1, 4-di oxane, pentane, hexane,

C({1me bl eS%Itgﬁé B@B&? mrgoﬁMbg%g!ﬂ he i dag?d?ﬂoteca rﬁérﬁoﬁqﬁbmctmg different

utan ano di chloro
subliteantst bsing Such-suitaltie BrotRstiasTEUPSHRTE (i KPP do those ‘skilled in the art;

ﬁ%l’bk@rﬁftvfﬁldhemayﬂﬁgtfmm in 2F. @rb@neoal, P.ORES Pegtedtiod Gous in Organic

san sol @ole\?é’nﬁ eswa ?. g%gl fél % eYorl?éw%% wrch?ﬁt Erlﬁ%o%orétgoe herein by

rewers;elwﬁmenuratyt Hih some dnsinoesyat subptityent ﬁ@& dgsypegifically selected to be
rdab@! Un¥er fhgenﬁgctlbﬁ Q:Bﬁ&ﬁ!fng%éd)ﬂﬁtr@HMeth@dsC@fnﬂléCh%ﬁtlai Under these

cgy@g]g;l?et@ u%gzﬁcggﬂmgéngwanss%nwﬁ g sqm}ecfe gqﬁgtgﬁr%ﬁr%? ﬁg&ﬁer substituent

thakis lelthep Lisednén o interdediate yorspduhd ini the tristhods of. thiginvenhtien or is a desired
&ttg lthg-ﬁkneapt"a@@%dn{b@m%ond' tions nmay be found in G eene,

tive Groups in Organic S nthes%? qg ' o
W | el tBe exsproundefthigipventign Boand R cBRpRsHEY oF tekeyl thggttipr, may be a
SL\MQBIE Ehitﬂﬂ)gﬁﬁprb&cmgdgrolgﬁnAsimdlcRéd allkRe, dRRahle RirogdRbprofabijing groups are

k?o?w& ghosggporgﬁang%'k? wMﬂS r ?g%ﬁg&n r{ﬁ%%ctlhg g%ﬁﬂ%ﬁ gsg.lseful in the

methodse et Prﬁ@ef@ﬁ é'ﬁﬂnmm?@n@en@f '@@n@ns%n habbe “FSMr‘B%S‘P KKV protease
|nﬂfb@5r€‘ébﬂn8@n6§ QE fhid SnviehtioRi eyt bee ubdto WERshargarp fnitgen @fotecting groups

'“ﬁ',rug? g'gifl ; ﬁlfgls(tlé'-}t%%glﬁyl,tﬁet{ama&e u%ﬁ' %rﬁipé Qmm%é én%m{rle sulfenyl sulfonyl, nitro,
nitrosce pXideo phaspbinyl denosipheryl, i, qngﬁnomptﬁihq @erm@ac@plpg,qaor@]ac acid groups.

E%rf( leseo?te%rﬁ@f tﬁés@)@ro@)h' AERSs f@'rﬁl‘d)teﬁlh% ﬂi&@@etho@ﬂiéé}Usﬁhb Wese groups
si | anes, at es

b
a%lﬁg??qslj?réamggr}pz@ﬁ ga;%lf'pﬁi%mgﬁwg?%mmsﬁjesg%%gl? ?Sﬁﬁ zﬁdT. Greene and. P.
veitdeugra. Tireferantyi ehisn R dandfoy Rirave ermepﬂgiegﬂyoﬂptgble arifragen protecting

gﬁaﬂhg %Dl:t%)ln she YL R? Lgubétftl?ehﬁgn@uo@u Bt‘ﬁeére Rkt ﬁrﬁlﬁéat 0 E‘arbamate protecting

t hos
JERHPS SUPR@S ﬁé\wpwarbapv' (DRaPET 6H§W'a§y@afb§w?>| a”&e%%?f%{"%ﬁ%yh@ g., Cbz:
berylokyesibedyl, pr @t eEMOCY  duaape-ametiglokycabobyile  @lkylekycarbonyls (eg

fun rC d
oAb, QLA AR S SLSBTOpA 5. o
(tumhenﬁmgtéylbfbewbawawstﬁwﬁq* penzi). @Rg therlike. MB\e"é%(éﬁﬁlRe < tehen togetner
ald® sﬁ]t‘églél(?m%géﬁ Qfoﬁ}btlmmhgow GUiRbieSRPRF alblsytlierts mglug!é phthalimido and a
ter vage the protecting group may be
Stés e %ﬁ@a‘ﬁiﬂ%'y lﬁﬁthﬁeneh tabl e base, such as a
car b@hefoliowiag processesoifizetrete the pfymﬁf@jl,@n @& HIVaprotepsepRiipiters gpcording to

Ft%é@@f tho bf@gnt'lﬁileﬁﬂldnu 'lfh%%'fbc'l‘ﬁbo@lﬁlfér erébéré& By @fehbtReds dithe present
agents. Furt reac

i s Bt LT
tréﬁﬁn@ﬁtlooacqumedjntnwmflaamby\wddrom&)(tAlDS)taed AlSerelstedicompiex ("ARC").

desi 'Uﬁféfécg I rﬁwa{eg r\/arlgk%s é%éé}ﬁ% ﬁ) thé iV |§‘fo§é%5é/seé?é 8s defined

may |1 nclude sters, alkylaryl esters, aryl
abaeers, al kyl ethers, aryI et hers, al kyl aryI
Starting materials, the synthesis of which are not specifically described herein or provided

with reference to published references, are either commercially available or can be prepared
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esters, cyclic ethers, hydrocarbons, al cohols,

hal ogenated sol vents, alkyl nitriles, aryl nitriles,
wa@bdoglos4aet ones, aryl ketones, al kylaryl ket oneBCT/mB2004/003810

non-protic heterocyclic conpounds. For exanple,

sui tabl e solvents include, but are not Iimted to,

et hyl acetate, isobutyl acetate, isopropyl acetate,

n- butyl acetate, nmethyl isobutyl ketone,

di met hoxyet hane, diisopropyl ether, chlorobenzene,

di met hyl formam de, di et hyl gcetanide, propionitrile,

butyronitrile, t-anyl aIcohoI acetic acid, diethyl

et her, nethyl-t-butyl ether, dlphenyl et her,

net h et etra ran, . . N
o OIS, SRS SLEEIAOLHE . Cora sy ety oy be
ddheficenmding tomtettande Familet tvethase,of drdipany sait ol the &t.pr opanol

t-bu 2- but anol , di chl or onmet hane,

chIo?@?%&ﬂ?pghMﬁﬁggporoethane acetonitrile,

benzonitril e, acetone but anone, benzene, tol uene,

ani sol e, xyl enes, and i di m xture of the

above sol vents. Additi onal yRPe used as a

co-solvent in this transfogat ilon iff cessary.

Finally, such reactionsHhiay

appropriate tenperature flf ompr32

dependi ng on the specigfrc ¥gadanis Ufed. The choi ce

of a suitable tenperature is withtnf he skjll of one

?A}cggr%indﬁ r]? I¥en l%ulghtdt nﬁrﬁ Ie%gl%one hgérkﬂ}?goﬁb“ahé‘@ &R? IR R* R® R% R,
arpragtre@mbvf@re@eéra&ﬁs "13V1 bap@aﬁne@ frapFpmayngs of faeHiR MWyheegin B is pheny!
s@%ﬁtﬁted M?}é’t €84t lone @19999 Qiélectéwmrﬁ ld?glalk}léé.rbdnﬁllo@ Ck-% aMicarbonyloxy, and

Ll a aryl_si e or ane
hﬂ?’()%rﬁf@a p%% cl eaV&d itdler? "éyi}:ﬁg% Pﬁ%&s k¢fd rgé#ﬁghg oy, and
hexéroenyuanbarrvjoxss idups Ay b sleaved. uneeyrcopstitians|teat dieasiyi peividarike desired
%@y?&fb@ﬂ&e@ chMB&unH@Y)f BR iRlABNEdIDYerRiEP AR 0] @mylEé}Sonyloxy, Ce-10
su ect co un source of flyoride jon as
o OGO o1 T RN TV ) 4T ST PRk P bS8 Cordtons, i
sbiednt aat kil aoiminterferne withu thei dksireda transfaymatiom, iand ra @ntepperature that is
% g?é‘%lé G 3R (ftﬁner it @pﬁé?’a%été‘rgrélldtﬁ wh ﬂ a%OkHo%% lh@gé Hlds‘i’(lll in the art.

not mt to, tetr anmet h anTanl um fl uori
FelcexagelengnPseRaIS| Lases Ingide. dpuit are @ph %ﬂtes 09 sgmqghl?lgﬁ{ponate potassium
bichrdoraitd] €odilng taradnaiey lpatasaium Uairbddateo sodilen hyibakidepotassium hydroxide, a

S%Cll uora'kgffde {UJH al %dﬁrﬁ 'nlrgmgxldg Q)F % A{htoﬁ d@ aat b Y%s%m %Ik&hie such as

eave er aci
p@tmmm msthexide |°h@°@ﬁ§jl§ﬁ|eéh°éﬂde P base fopmer | in sft HSigsr an appropriate

chbifibh of rla,@gédf:ses@ﬁ a8 abiéfﬁ)métidn%f awn@; orFaWI aRIfRIDEdmbination with an
abl e acl.ds | ut are q E
ﬁg,r&:ﬁ e me&haggl T SH%’H? gerhsl g téon an&ayabe %c ?er ed usmg Oan acid that is
kmawnrtp thoae pfdskllla{c’@mad tabe appr@prtatq te clgavedsucing @roup W|thout mterferlng with
tHéPJeQI%QI%HéfB%x& a@dcﬂ ackRy fRiudd, lBnge FPIBQFnﬁtSH d) %g%’ﬁé&'\%hdes such as
| so \ W S
niBRbBIE S AGT lh 8h S SRR 0o B et seec 8. an an
slilfonic tzeid suich aslbeneehgduliordarecid) oriteen ecid, tsulfyriceatid, werchiplic acid, or chloric

a&gt 'ﬁ@lftl'leﬂ%rg ba%%n%hﬁate QJWen%%élLﬂa‘erﬂhJD d tI-%l dd kﬁ&M ’tho§é‘ Bbsklll in the art to

%ﬂ roups_can eave und
b@ a:gmeatt? Wittt ithsh geafﬂmt C@wﬁpw a%fb mclsla? .aéhyle egipi§afidc am esters, alkyl,
hét@:@bﬁwlaﬁd BA/s bther ORYRIGdtAMSNS, kYl adadiy |aRohsis|Cdikybarsd aryl halogenated

comp un Il%yl opg&lqﬂﬁllas %H(EII aah %r}p Qétorles n;nd%gn tpPo‘tlc ﬁgtg}owghc solvents. For

example, su1table solvents include, but are not limited to, ethyl acetate, isobuty! acetate, isopropyl
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carbonat e, potassium carbonate, sodi um bi carbonate,
pot assi um bi car bonat e, sodi um hydr oxi de, and potassi um
whyasosdilee. The cl eavage of a sil ane- prot ecti NBCTIB20M/003810
may be conducted in an appropriate solvent that is
conpatible with the specific reaction conditions
chosen and will not interfere with the desired
transformati on. Anong such suitable solvents are, for
exanpl e, al kyl esters, aIkyIaryI esters, aryl esters,
al kyl ethers, aryl ethers ylaryl esters, cyclic
et hers, hydrocarbons, alcohoﬁ hal ogenat ed sol vents,
al kyl nitriles, aryl nitriles, aIkyI ketones aryl

=cEBiomie” %‘?%éig“n“ﬁ o T '°9yeqﬁ%§fj§§ b ether,
chierabenzenel idimatiedl fowamidenydimatbet eae@amldesommlymltntecd:m@ntnle t-amyl
albcHOPIRB! odtf Cdigthy?, otflrl Hick- LA alrer, ABIERYI eth&ORketifipheny! ether,

EanPbisen AR 1@3?%§p¥antm Hipkang, diegiange methanol

ethano i lgmopanpll, @;pripahglr Gbutanal, | rebuténch risbutariot atichlororastizdnec chloroform,

1§9Lﬁorogfh§${3%cet8@ﬁ|@' 'beﬁ% E}Mé JCQHB I2 Eﬁt?‘%’n gérf%gﬁé‘ytbluene anisole,

tetra
thlnﬁietaﬂ‘}/ PX”@t”P'a‘ﬁ)?W W%l?f the_l_aboae S%‘feﬁs?aﬁéd't'%’@m ¥igter may be used as a
cd¥dK@nan thisaphsfaenatiorelf eoasdary. dinay) tHese frarfodpativnk may be conducted at

tempgrrﬁ{ape%r}%l —50 ‘%Jfoa‘maloicbpgégﬁ]aiﬂ@lo%_t%; %ﬁéfnﬂ@?&acﬁntﬁea’nd solvents and is

rone hane , oet
withirethe aiitt ¢fione of aseipany il injtheeart. Lwrihes uitable-reaptiomennéitions may be found
in @é&er&tal tFQJ)tbkf?uﬂ@Gro’ilBS &@rgamggﬂneﬁei Joarmwtn@/& 'sldwﬂewoztbrk (1999).
any Xt U ove e Opa
WG o h0R IR0 N A RO RRAY po B! Bl 7, are
amb@els@icpry definaglaimay, bes Q@haraéé@m oamepounds blefopraula dlr) nehgrein R® is a
hy@%xﬁpﬁét@&fnb 3gtr<§1pt eTRELR4itH 6f & <QfBbie Q)Qir@wtf?ot@&f?\g roup is within the

RS o B cxtipaiy BB G e it (e o eestaqgy Brofips e usefulin

the preserd inventipn griclude, buharemet lamited td-alkylve arybesteralHligl silanes, aryl silanes
or{g?(étféé/i QBn&EO BRI ot Q@Fcéﬁ%ﬁa@? Jeﬂg;groh& @itﬁﬁtﬂﬁd b%hzy%mu s, ethers, or

( tive GOUVpS I n esl S Y
subgfiided RIBEFSYOYE, a(lqlgg rowi&ﬁeo@ groups Baé‘n%/ pun@ply cleaved utilizing a
nudnbesbfiréattiertcdneitians| knewerthose lotardiage skifl inttheearp r Tegeatticoigr conditions

us%{i QMIP dE@ﬁd bc?lh{%% ﬁmlula? %Fo%cpl%{geb(oﬁetés r\gellt ste te! Qt]hgrc FuBftlonal groups

C%@t”&ﬁ)”‘sfhe %'Qieﬁta‘ioi”tm“w t Ghaies ?fa%’it@l% é?ﬁﬁiﬁ'eﬂfd§ w@wp@gdqngwledge of
théde dr balmbryekil pané agul ar wavel engt hs, electrolysis,

treat nent rOtIC ac reat
aci o0 ity BBl Boue BERARE0L L fratPeshage or e

pretacting agrowramsl obereactempligled| usieg@nduitghlet bases sl fasca carbonate, a
blc%‘r%n%t a ﬁ%&’&éngn Hlﬁéﬁhea&da ba?se%rHBH th élfGQroﬁkér{ épﬁ?cgpngl@%ombmatlon

the art

Kk
o Gherth e ot b A T g ) BEApBLP R et with e
resotidn ogrelitiograsnd will nbteinjeriers avitt éheodesied Bapysfoopatioat éor example, suitable

soﬁ@ﬁt@lnﬁgtmcluﬁe'a‘k?igéas rQ?@iaWFé&erh Ilégf%rsog)ﬂg eﬂf %Wl ethers alkylaryl

csti IS0 UV PARPRRHOTEn Rl B EdoRH B! A HES, B it
allyfkbiones, Bne kettdes calkfiary Hefohks,CoH Adn-srafica htsiocyliel dom@ounds.  For

ex?rrﬁnrgllémugab?g so%ht%ll%ﬁxtde M‘Sre%'ﬂh%gé?% eﬁ'ﬂ%’l %g?h gcglgll a@e e, isopropyl

pr €ssuré use
acetatens n@uwatacetﬁtem I'ﬂlethdle peakdtyu psieneh ediplaetyeingns u H}I@etonyl ether,

chiofdbBR4RE  aitbtdyh GorRdideC WirAdthyl acetamide, propionitrile, butyronitrile, t-amyl
alcohol, acetic acid, diethyl ether, methyl-t-butyl ether, diphenyl ether, methylphenyl ether,
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reaction conditions utilized. Such choices are within

the skill of one of ordinary skill in the art.
wao-noshenspr e, such benzyl and substituted benzpdT/E20er®3810

may be cl eaved under oxidative conditions in which a

sui tabl e anobunt of an oxidizer is used. Such suitable

oxi di zers include, but are not limted to,

di chl or odi cyanoqui none (DDQ), eerie amobniumnitrate

(CAN), ruthenium oxide in conmbination with sodium

periodate, iron (I11) chlor|3§ or ozone.

Addi tionally, such ethers may be cl eaved using an

appropriate Lewis acid. Such suitable Lewi s acids

i ncl ude, but ar ot, Limt t hyl bronmo boran
ARG RO SO r BPRET PERa B PP, methanol
eth@ivh i pbpanl, \RiHrépanoelj f-butamah bwbetars!,e2-hear, edichioromethane, chloroform,
1 5 dkzﬁlla o%FhQPé) ré&%mtr@ bEhibn(tﬁlé/) ac%ﬁ:'n@r bdgancHae b@rkz%ﬁé/ agRed anisole,

or substituted ether rote IH‘??%?%Q q

xWings. 760 PERING TRy mhdua%of&bfp?tz?ﬁ? salyats, dldgippaly. igfer gy o8 used as a
cd:mat inkthie tr‘ﬂahslf&lmtaﬁtﬁ iSpeesdanc Fieally! sueh reamtichist manse performed at an
aptplrgoﬁxg{é aﬁgetrm e fro 20'°6tt8 r1E@E d@gﬁa rfgl'b%l t9§§ﬂ:é'cfﬁg reacta ts used The .

vents are
crew;oarqﬂaesulta!plmtqm@gaﬂée ss wzim"meam olgpect! rdingry skilp it @?saft Further
stk | re84tiBE leBnditRhy Imayt ke fdtind ah Katbédey let @81 efotectiviy Grdups in Organic

Sett}'t]erSfﬂhPW%%ggogﬁ?ﬁ?WY%l{'kcﬁBSJ? hal ogenat ed sol vents,

al kyl ketones, aryl
Ket onddionalk i IRiryn ksl shenes, aest siaon opelsyand fieniee SuREPRS May be
cIQ%QIHH‘Q%on&:@'nS ﬁK@WﬂOQhos‘étﬂﬂo&maﬁj sial Mﬁﬂé §rt| IFGJ sienpleb Wiich silane

p%{;gw}g%%ds?@&&&cie \/?eFt &?Vgguj% gf éug‘ﬁgg R Poqn 4 gtsglilrce of fluoride
iok€ tsocteas ttle net di ax prgthia flegridel salss)ph gpyltetr@alhﬂammomum fluonde salt, or an
inGRALAE ORRAGE NGk d'Sﬁﬁéb'ibylﬂuf)rWe”W @@urc&' rﬂ%tdayl ba{C &Feé2 Mot Qimited  to,

opronitrile, butyronitrile, P
te gmgthylam@plww fuon teH%Qthrporbtmj y uogtfeh et'e a;ﬁ?pa%mmum fluoride,
te&blbl&flamrﬁawwklmﬂwﬂa)dodlemﬁmbndet end pdigssiuof luodds. Alternatively, such silane
prﬁterJFr]lg n%!)l} tnia?%q, egvén’jr Ger éfcud‘]b &:‘n@nﬁaﬁ%‘ng%@%ﬁi@%r nﬁ?@?‘a"flﬁﬁds with or

ano ropano ro
wtthqygthgn)@p of zhbtgﬁﬂl%gﬂent ZF%@F%EJF Sum%?%dﬁ%af%ah% are not limited to,
hfdiéfRbE Qi) hyd?.odﬂloﬂdﬂ|a@fdo&t|hﬁi@eacmcmtnonadidIécﬁtlc acid, citric acid, and

mgﬁ]géegslﬁ!gtnrlclxéﬁ?d gg&t glgge B?ot&gagﬁgr%ﬂgs mgﬁ 16" cléa‘%&’?@iﬁ% appropriate

enes, m Xt ure
Lewieaeids o Fereexemple pgtiitphle éﬁ\unsla,mds VREIUSE, %;areb@ot igvited tos dignethylbromo

biF:ran.S @rﬁp‘ﬁ@mmétﬁyl tehtbffuotobaratl afd@ramPd (f ) $¥R6.€SEdRIsilane protecting groups
i nal

C%{bﬂF(b b%/ clg?vg%tugﬂ?{&atgllf: %Bridltgg?% ﬁqa? B‘Bro&%%grg&rﬁge 6897“0 or inorganic basic
caleym@ndk. ndroo mxarhe, syyel ibbsic qorpeundatinclugee dut Fgenat Hislited to, sodium
czg'gyor%tes %bt‘é@s}ﬂjnﬁcérlﬁdﬁ&%r ﬁJdan?blba?rchHaEehF&a&hﬁ &Kérbdnaféf sé¥ifn hydroxide,

or di nar

and petpssHm E}(giﬁcaqdﬁ ohe c}?&y/agﬁeoffaoﬂlﬁae Prﬁte@r@eq{%up rg'fly QT’ conducted in an
apiirepratt sowentGhatup sompatitle geithi the Syetificersaction) odnaitivid e‘;DS@ and will not

m%r%re’ wmetWe }8&% rléd tllaﬂs?gr%tlon\/\hﬁrﬂo@gsdcﬁ sé\tagﬁ éwtantgtarbe I?or example, alkyl

ot ect |ng e acconpl i shed
eﬁgrst p@ggrlylngst@rﬁearglugﬁt%rgt alk r%'@ﬁﬁﬁda'w ethersr @léﬂ@r&l esters, cychc ethers,
hyd?v&fa&ﬁaﬁs CalédhbllS h&lbgeh it SsoRehtds alkylhétrieB oaige nioflesa alkyl ketones, aryl

ar tic E\fj %@ g%tsr? ggrfngmplmlt'g ﬂ?[%%ngqg% RObLR%, t%ngaﬂfple'TEJ ¥k solvents

a reac
mciudemdut am ot liPhited dh sthybacgstatey I@QUWIaaﬂe@tq csggr@ml aggiate, n-butyl acetate,

ety PN RetdHR! BivkthBkyafiand, Sii¥pkdpyinetied Echffédehzek, dnneth@fformamide,

dimethyl acetamide, propionitrile, butyronitrile, t-amyl alcohol, acetic acid, diethyl ether, methyl-t-
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ordinary skill in the art. Exanples of suitable
reagents include, but are not Iimted to, hydrochloric
w@ediod/osHst furic acid, nitric acid, para-tol ueneGUIB200M/®3810
acid, or Lewis acids such as boron trifluoride
et herate. These reactions may be conducted in solvents
that are conpatible with the specific reaction
conditions chosen and will not interfere with the
desired transformati on. Anong such suitable solvents
are, for exanple, alkyl esterg,. alkylaryl esters, aryl
esters, alkyl ethers, aryl ethers,. alkylaryl esters,
cyclic ethers, hydrocarbons, alcohols, haiogenated

bﬁglamt &phayllqiher,nmbtlhylbm I &thet! temar‘iyrdl'dﬂﬁac'n %&K&ltetrahydrofuran 1, 4-

afGir8 el fhchE! ABS. 7 l%ﬁ@uﬁ@enﬁ ProBang A @ropanol, t-butanol, n-
bigendl, a%b‘é,ia@%l dl@ﬂﬂr@f“?thmeu @blorofourn, ap2edichitoettiang t esbtdnirile, benzonitrile,

ad¥idhg! ZQG@he'vﬁee beﬂz%ﬁ’@%lb(énea‘é%@é Sy Iebéso RhG W idiftS; T Ah§ 'mixture of the

ace I sobut

n- but t.e
akgv i({SQt?fet %ﬁl@hall& Y"@%bl”b"% e é%lel‘i‘e?s ac??l iﬂ‘VGDfeWz@ﬁetfanSformatlon if
netiessenh WWindly soehedaionsdinagbdypdrioatet & @ @ﬁproﬁfa&pﬂeﬁiﬁékfdré ffom —20 °C

tobHi)Y’bo Béﬁernmh? on ttheaéﬂél:m@ {?thﬁt]s a;s@cﬁetl'ﬁ? c@fc{g? §f @ di gLhy! temperature is

wm ‘%9 thngF o&qrﬂn@iary slfllélp ,trgﬁ%rﬁyﬂ ¢r§|qltable reaction conditions may be found
inBGreatehstlal. Rro@ttivd Codups &rquimé‘rSﬂ'ltf@éﬂrlﬁ)hn W?I@§ &Bns, 'N?emﬁ( (1999).

1D 588 BRSO o R R0 £ B2 SEERIL s ma o
a‘i?ﬂ’I"B'isB?%PYntreit'"Q taﬁ’ éFﬁJQﬂt Gempeund  withchytogen in the, presence of a suitable

catlysT, OBxidatibh GNlthaﬁtﬂleIB eeon%)bbhﬂsa NRPEsurdd BN ZGRE of :pertl é}te wgvelengths,

S nd I ne a m xt u
o238 ST U ol o8 ot oot e Tl o 2B porcuer
reggentsdip efest Squ'il a iansformating fadk depemncoon thé spextfie saiBieat compound used and
is Eﬁtlﬁ]ﬂkﬂe)éklll%ﬂéﬁé of BRIkl QR uﬂﬁé{ a@eF&%&érﬁﬁlg%gcr%en?% or ﬂ.lbstltuted benzyl

et@eﬁg b [5 tenperait{rure rom
B BB 1P 5 1B LAPSRR 95 b i PresRececH an caigpiae catalyst. Suitable
cagallistsabdleset butper et limied 1, 5t tphilzdivihen cdtbdn| 10% p@ﬂt@iuﬂf on carbon, 5%

plélﬁgﬂn%r SartSdfi bi 1(5"7‘ pialﬂﬁun’?l oh- ca@dﬁt HRES H{»Eea? é&g@tr cﬁtﬂ%‘;t and the

condi ti ons

angupts R cRtAly Ry t@%ﬁi‘"&”’éﬁﬁ'ﬂ%é@?% gag @nqh theihydrpoen EesrPsesshiewsed to effect
ther dedired (BB Mmatidheil d8BeridSupdnaRd Beatilt %ubjéét%hﬁ%doéndtthg particular

re&!'tlgﬁ @ﬂd‘iti@gs gtthébD %%4 ClﬂgiC&f grg:ﬂ\'l@thj E? gkllt%f L fﬁi&éq r%{ycgqll in the art.

Fugbqer f"SEﬂ esugfageezyb G cyheituterh penayt lethges, "’bwtbeﬁclea\redt under oxidative
cohditionk @rOwiiich a SUEbIE Bme@t BPARSdize? RisEdN @&%ﬁ%‘%)@dnzers include, but

ar I i1ed o BBk Brodifons AP ciefic PREkEHE: RE5r(CAN), ruthenum
oxggm qom@inghowve@ggwpmwenddawep@ﬂﬁl) ahionivet drevzbiye Adaftionally, such ethers
m@%%&@é&usﬁg%%broﬁ%té’\@é\bls a8a.t §§%1°stun§d'le I[e%?sc%élc%'}nclude but are not

I ONnsS e con

i S rafO GPEnt. e ISR eV A arsieraip GesiFndotide in combinaion
with driflublioberanmetbiératie ptnishiarhiosane, andn W) thisrak. lmb%lécaeég% oM Benzyl or

suﬁslﬂ@ltéée&a'néﬁ Grfef ?Fbﬁcﬁrid"% ;9 Pnag%%or{bﬂ WS h|g S a%q%yqu?S? Solvent that is

| vents are, for exa
corggattlg‘e wnthat'h9|sp%:§’lcerpgctlora|cqriqltlog§ ﬁ n aad ymll eaterdere with the desired

trarsfdenationy Amesd such suikiielsovests BRI for eJ(B(ﬁH Dafk llé@féﬁs alkylaryl esters, aryl

est@r]s QJ]{%’ Se’thet%aké}?egﬁ% ﬂeikylagy?yefs ta B‘f?ﬁ% ergl'éﬁr%yp %arboXé alcohols,
ha'RQﬁ“éﬁé§°|V@ﬁS 18 M' nirilgs.iacy! hitriles; elkylddeiones; @ryp ketortks, allidaryl ketones, or

non-protic heterocyclic compounds. For example, suitable solvents include, but are not limited to,
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exanpl e, suitable solvents include, but are not

limted to, ethyl acetate, isobutyl acetate, isopropyl
w@ewsasag7 n- butyl acetate, nethyl isobutyl ketPCE[B2004/003810

di met hoxyet hane, diisopropyl ether, chlorobenzene,

di met hyl formam de, dinethyl acetam de, propionitrile,

butyronitrile, t-anyl alcohol, acetic acid, diethyl

ether, nethyl-t-butyl ether, diphenyl ether,

nmet hyl phenyl ether, tetrahydrofuran,

2-met hyl t et rahydr of uran, 1, 4-di oxane, pentane, hexane,

hept ane, net hanol, ethanol, -49 propanol , 2-propanol,

t-butanol, n-butanol, 2- but anol , dichl oronet hane,

chl oroform 2-di chl or oet hane, acetonltr | e
etiyé ipeefater r'?qbéty' éﬁf‘éﬁt%n@pr?m‘bﬁcﬁfﬁ@né‘ %\én%éﬁte f’ﬂ@hbe’?ﬂ?“tyl ketone,
diiéth&gbthane Wispepyl éhel, pysrobknaene, @imany fofimanidee diedetiyhacetamide,

pr%og&\(tﬁﬁsl OLJ n)%/ glﬁt‘l i fhéar@ﬁ%ltcb cgt}é a{cwa{i%{hylnapferbrﬁetﬁ??gut%setr‘?er diphenyl

OI‘ m
etrrarnmelt@ylphgrm hetheéaéqtrabmofway Bemgibytetahydiafugan, ahd-dioxane, pentane,

heREH! qh@f)tbﬂé Em&tRENRE reianbIe 1iprébanol, 2rdpah®, LBRarfel, n- butanol 2-butanol,

SR e e bG8 B i Peqn . Pk 2 ovancne,
beofener dolurmey apieole.l xyleneshendampyridifeurarhany sukturefdfethe above solvents.

Acfdf?@ﬁéllkl %té‘r‘?ﬁ‘é}' He! [RBS ad B Yo-SvehPid s héhs@'rrﬁ@tfbﬁ if n%Ees%lary Finally, such
Protective Gou

In Or ani c nt he
reasghis MRS ART(EL 00 GFETORAIS REVTIORE TR GHBS00C {Sepending on
thd epatific aeddgntsmeed eiThe IEﬂlowsofpdnemgdblestarlnaérBMLet ieakvitbip the skill of one of

ordi ﬁﬁgtsk.ﬁ h'ayg{ O¥Yrr@F eﬂebueare%t.ﬁﬁ im%.ti(x R, fmmymtt%eene et al,

ar e rom CO oun or mu ereln
PrpingiNg Crolpe il cei; {onp Wlens Sere. NewsiorioH999)
SUbS\NhérURﬁTs 4 mdmwesﬂcéerméayagehma@ pfoteatindgrbup may be accomplished by

treﬁhqg\é lhg as{l b?&? %Br%éé{mii %h org%n@ro@%?ggag%r%,dg )6}/ Levﬁ@ gmijs {he choice of a

oar carb

pagficolapreagent Wiseperd ndp@uwé dypeof mefry! eéquyreéwt g8 wyll axipe offey reaction
coﬁa.ydnearrb@awhc%ya s@t@?e et ek @ing be@mbWr &fvﬂtmﬁ tigd kil of one of
V. rote rou be .reno
g
actipaiuri¢ aeigtritic agid, Phrytolreneskitoniceasisly el awis aridspsugh g& boron trifluoride

etﬁeff‘a;tg' Q'ﬂese': 1RbctBNARRY Se ch%Bteﬁqn bSlverRemd aré %&%bétﬁﬂét@ﬁl Y specific
a car bon

|
R B R R e e L R
sultttze soventsnarppioo pranaiie iyl esters, alkydarpitestens, Anpresiers, atke ethers, aryl

etﬂe?@@(&l%lgpés?ers -Egéﬁc %{ﬂ@?scﬁydﬂﬂ‘c Mordlia h@i@l@ hQI@g%%ateﬁ %IV&HQ alkyl nitriles,

any Sikies ALY 56 tones érvb%ﬁieneg Lae'@.'ang pai p%&atn'gq‘?%@?péteioém@ compounds.

FoHTekémme(kunté'lhesﬂvemtsOhde& autarel idbilimitéch, syl hcetite, dsvbuigl acetate,
lsoglgo%lylnaa}:re ;y \Aﬂetétgem%&g{r 156%1}8& kgtg é é{ho %ngggﬁgéyl ether,

chloehenzenpe d@e@wb ferepaidee dinetiom @eta"m%ynremwwﬁy|bé§¥59n't"'e t-amyl
ald®hdl, @&éﬁlocaafobca"efmw@her amethmibafypaﬂw C(ﬂﬁﬂéﬁ{!)/étﬁéfy me@NBhER ether,

IR N N T X e T

etraandl, t1fpeopaBolh@abrapand|. grutenel tn-dpngl @utpitanaly disblotimethape ¢hiproform,
1%\‘%%@9&1&% %@&mﬁlet Belﬁf)rfnﬁ’lfed a@etﬁwwi%oﬁé tfé?i%ﬂé' @ollﬁénla anisole,

erern g Xt subst 1 t ut ed bty g roxR/
xylenes, and pyndlne or ny mixture of the above solvents. Additionally, water may be used as a

co-solvent in this transformation if necessary. Finally, such reactions may be performed at an
appropriaté temperature from —20 °C to 100 °C, depending on the specific reactants used. The
choice of a suitable temperature is within the skill of one of ordinary skill in the art. Further
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hydrogen. The choice of the R3 hydroxyl protecting
group and the conditions to affect its cleavage w ||

waelepsnstigpon t he specific subject conpound choBENIE2NEH/003810

is wthin the know edge of one of ordinary skill in

the art. For exanple, in the conpounds of fornmula (1)
wherein RlL is phenyl substituted by al kyl carbonyl oxy

and R3 is a silane protecting group, the R3 silane
protecting group may be cleaved first by treatnent of

the subj ect conmpound with a fluoride source such as

t et rabutyl ammoni um fluoride in acetonitrile at room
tenperature, foll owed by cl eavage of the

sglbgﬁl Fe%cr:tf%g?%aggl&%nrﬁghgggg;ﬂalﬁlungé%leteﬁnee a(%tnq & V{nect:tv rbasem Organic
Méﬁmﬁﬂw%&@r&tmvbﬁ‘?ﬁﬂt(é??@brature Conpounds of

f or mylrenfeised Bargonaté?:'e{ea%’ge,of Fe psoteB?mg §dup Ry ﬁﬁaccﬂﬁhgllshed by

e oL SHSAG B SYIGPFPE ETTHouRGl SHEh AU Hegic gompounds

magydnciudg, ot engprodimuiteRlo, @ndlurRBarhereten sodign bicarberdate, @otassium carbonate,
p\g\ﬁéémﬁ Bicaiibhdle %o@@mgdmldgforf&fagémrﬁ h%rloui The 1:% ige of of a particular

are as nereiln
r%?@?i‘tﬁ’@'ﬂdep@”? “B"%“QF {yP8 r°’E ppraiedresaelasorel alséhea?tf‘%frrﬁacgm conditions.
ThesERE tidn® indy dientondudtdd) inl soivgetaeiistlare toresatible editht the rspecific reaction

crga(%{tigg‘f ﬁﬁoesreﬁ %‘1?‘3@] hcﬁ rﬁer?é?é %ﬁmfhetﬁﬁteddtpa%%ométlloh nt %ofng sich suitable

e reac or exa
salvays atsr ferremelst akd estoreo RO aﬁarSaawbﬁ%t?rﬁca'kv' ethers, aryl ethers,

atk)/lgfypﬁs'lérbodiwnc QM&SCWEﬂﬁbﬂbbms\/ %Icathc%?fhelo§enatb’ﬂ| sw@mat SRyl nitriles, aryl
agl?soﬁgglibtgn% n,é{yll Qet ryI r)@ (Iatcl:zr%e % or rotlg Ii'net%FoX}rchc compounds. For

r ons, eroarona
ekgopie @altabwlvemewncblsiampt are n@tumt@sbﬂoeetbxd peaigie.dsdbuty| apgtate, isopropyl

abathte 2IEOUMAT abdtatd t ed’nét@yl Rbun) Qéiéﬂeat (ﬁmet'h§>@€thbb{é dusopropyl ether,
e

t t at
oRGEhizEhe. | OB YA ke R S bfioririe, tamy
atchhahr atetio zeide dieffiyinethiey | métoy-irawtyidetherd idipbery | etheec.e tnatinyidiesnyl ether,
t&(aﬁﬁir&&‘aﬁ r an%thyﬁé'ﬁéﬁw}aﬁukﬁ ' :1 Qludlc%(aﬁfm’ ;Len@én@ Y Iﬂ@iane aﬁ@ﬁtér?e methanol,

egph@,r —pfﬂgg | %—E%}Egol etftwgngl pé:ypaﬂyaIba?am:laﬂlchlgl%meﬂ%ne chloroform,
1 [Zemd.‘mydrctaﬂtahah ychtm)ﬁtule,anenzdmmed Bcetaree 2-huEnbree) daentemea todiene, anisole,

Pgr%tsaéh% cﬁyﬁiﬁﬁg] %PQA ﬁhl%%?@le ab&ve%'bﬁ%ﬁ@ o)\ddlt%nalg ﬁ&gﬂﬂév be used as a

anol ['or omet han
ceﬁP'bﬁrnbfrbﬁhﬁ\tfanszH‘i‘%'ﬁ'l‘ Sreeasiaihe F'"ﬁk’)’eﬁ%’l fepgtiops may be performed at an
abﬁamw fefnbératuréafdrh 2@ °C &- 100°adependifes1? B8 @pedifie! rogotais used. The

cﬁ%%e\slgfl églleetnssexa@%dls R/Wf]inqhg gkl" ?*' r?ean %l)ﬁgrg rs%d Qrﬁ tﬁehgn Further

vents
suitabbonee@tnﬂ gonditigrissmey @ﬁg‘mmdmat Preang, fetraécé’s@gnﬂve GFOUDS in_Organic

S?Mﬁés"!seﬂémeuey%U@dhstérQWﬁggﬁﬁy be perforrred at

%Fur I 0 ndsogf I}wg T Indi?‘ g P%tﬂ cri]% at least one
speci FIE"PEFAMRS IV@HI?é RGNdt HeP fldyted by
hptobiytgraups ansBlis h@drogen; may bé pnesaramtromlcsmp@mdp pbivooual (Ibyherein R’
il Bﬁen?ldgétbhéw QbstRRtd 8pak i@HAbhd YaSttuEARMRRd by chosen from Cie
alkylcarbonyloxy, Ce.10 arylcarbonyloxy, and heteroarylcarbonyloxy; and R® is a hydroxyl-
protecting group. In these compounds, the R C..¢ alkylcarbonyloxy, Ce.10 arylcarbonyloxy, and
heteroarylcarbonyloxy group and the R® hydroxyl protecting group may be removed using

reactions conditions in which both groups are removed concomitantly or they may be removed in
step-wise fashion. For example, when R’ is phenyl substituted by alkylcarbonyloxy and R%is an
alkyl ester, both groups may be cleaved by reacting the subject compound with a base in an
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such additives include, but are not limted to,
hydr oxybenzotri azol e (HOBt), hydroxyazabenzotri azole
W@ 20803418 N- hydr oxysucci ni m de (HOSu), PCT/IB2004/003810
N- hydr oxy- 5- nor bor nene- endo- 2, 3-di car boxi m de ( HONB)
4-di met hyl am nopyri di ne (DVAP). Whet her these
additives are necessary depends on the identity of the
reactants, the solvent, and the tenperature, and is
within the skill of one of ordinary skill in the art.
n general, the |eaving group Y1 in the conpounds of
formula (I1) should be such that it provides
sufficient reactivity of the conmpounds of fornmula (11)

with the c un for )
bl RO ER alypb P naebtd ) 1o GORELF B boge, sovent
andhientperature pélk ¢epend 9o |the eatticyied Suhiedh gempeuad angdilge particular protecting
gRUBSRIMANTiZed. TRERIRBcHY drdlwhiethe SKIPEUAE of Giin&rg sRMInane art.

N B R
gronpstiededrirarh Gt alkgaaremyloxy, G0 Bricarbenylgyr arfd heroasylcambanyloxy, and
If e ,C ﬁg@?ﬁ] %oAtﬁcginé oé'rgw, h% leblls)e alkPcabdrilody,C @g@g Hﬁg%beﬁyloxy, and

or nu : ng Suit a avi ng groups, are ,
PPHgICPRISSIDOBY S SHUE RE 15 S Ayl POISTTIGLSIPY DY BE Beer &n a stepwise
mEhes h\affdrd a acrhsbues bisfosnulza(l) IwhdreindR'ss plamylgrubstingedisy iydesy and R is

fromth ' fo n f | ' ,

A 0 S By g 8 it
clgavaggmil%/dﬁpgré}/ e diecspecifis apisriccomppuns Ahpggs| and i witimige knowledge of
ofié SitAGindri siilLifl éne 4 tFoR&RMPRY inlthedompduids,of fith@a (Ipiwherein R is phenyl

SL%%@& : (ggg %ﬁ‘@g%@r@oﬁ%ﬁ{s gs;@e) %ﬁn’a r@f!ﬂg( l‘ae)R; rs&lﬂne protecting
groUP@aDde\depved TRy dghineny of th iectregwpodnsy Withe] flyorigerpquee such as
1d@B@) bAoA lim S de MTRGENRe 8ff robrf kdhieratlrb] fbllodaa b icRavébe of the Ci

1S - with carbadiimdes. O her suitable |eaving.. . .
Al RIS SRHE BT 8 HerBER i PR sl SR el Wpfigiog py o mivure
ofunethareyy arlsicackiouitril atfroom Eraeptues. | n Hunphrey, J. M

Cha”’%%hl bithds Aot Rorle M wifdRih 71987 R29R? 2R43R¢, R® RS, and R, are as
Conpr e gns_l ve Organic nt hesjs: Trost, B, M. I(-J[ NN
hsgin %rﬁﬁsrﬂeﬂW%gweear%ﬂ reagiilg a gompghd §f fopmuja S-n‘éﬂhefe'" Yisa
l€20irp srebe asd R'ean@Rj ard as hEraimsfoor defibedyns : Larock, R C;

VCH. New York, (1989), Chapter 9. Conpounds of fornula

(I'1) where in Yl is a bgen can be prepared from
conmpounds of fornula I sRerein. Y1 is hydroxy by

reaction with a suitable agent.;f For exanple, the

conpounds of fornmula I Q¥ is chloro may be

prepared from conpounds mul'a (11) wherein Yl is
hydroxy by reaction wi g f2B” such @s t hi onyl

chloride or oxalyl chloride. These r88cti ons may be

witke & conpedd bivotnnda (ilesence of a suitabl e base such as

sodi um car bonat e, sodi um bi car ?gnat e, potassium

car bonat e, potassiun1bicargona, , sodi um hydr oxi de,

pot assi um hydroxi de, a triafkkyNapfne, triethyl am ne

for exanple, or a heteroaronatjgy base, pyridine for

exanple. The resulting cH ds,6may be isol ated and

then further reacted with ith Eonpounds of formula

(111) R\ N

()

wherein R?, R?, R R® R® and R” are as hereinbefore defined, or a salt or solvate thereof, to

afford a compound of formula (1).
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or they may be forned in situ and reacted with the
conpounds of fornmula (Il11) w thout isolation or

wo eooshoenispuri ficati on. These reacti ons may be PEr/IB200m®3810
in a solvent that does not interfere with the desired
transformati on. Anong suitable solvents are al kyl or
aryl ethers, alkyl or aryl esters, aromatic and
al i phati c hydrocarbons, hal ogenated sol vents, al kyl or
aryl nitriles, alkyl or aryl ketones, aromatic
hydr ocar bons, or heteroaromags c hydrocarbons. For
exanpl e, suitable solvents include, but are not
limted to, ethyl acetate, isobutyl acetate, isopropyl

ac etlageneral-theseyréactionst ridyehe déﬁbl’ﬁ%é’d il & Qchwnﬂhaﬁcﬁeg R&e mterfere with the

t n di chl oro
reégtﬁ? QP%%PI@ glk%lebr'% ﬁ%ﬁ%ﬁ al%ﬂt oAk esl;ﬁ-%pgr@ﬁ]p@q iang  aliphatic
hyﬂrﬁﬁf?%‘ﬁ'l @anqogpetgtwg@aphcgg dehgdnated celverds, atkytlor atylaiithnss, alkyl or aryl
kehéee raromatich pydrécalishy | oﬁh&@rﬁaroma@ch% a’rl)%a%ch\g ' For example, suitable

e th dr of ur ah
so”&%ﬁ%%l:lcg %Lar ngf Im f&ﬂ% ﬁwy @%@butﬂ@q@@ﬁelsomgmﬁgetate n-butyl
acefalgt gﬁ@yl ﬁmmﬁgmne eq:umamtyethanqordommw, etBer, eﬁleuraaé}%ne dimethyl

forhahw%aﬂlmeth na&lﬁrﬁa@l %gﬁ@§rog@!§§ tg-la%{ylo g Fc@o? acktic acid, diethyl

hI or [ chI oroet
L2 ‘%h ? H;'[}tg eﬁ*leé't dehenyl_ tﬂﬁie&no'ﬁ@thyllﬁi"eﬁﬂzlermherx ofetrem@rofuran, 2-
m%tmt@@hmrowhehedlpxmdpqmwne CieR#ne, ﬁ’éptéifé)’mgihéﬁd{”e@'laﬁsl 1igﬁbpanol 2-

propRRY e t-&%ﬁb‘ﬁ NS %uﬁﬁqd L gl |y dh{or%e%ﬁnen &EE@@%{W 1 2 dlchloroethane

GCO- slo vent in this transtormna
acqioitfiig chengPnitriles aretpne o2rbytansne, hengengetojiend, @aniseld, x:Wenes and pyridine,

or aynpiztus off tes abdi\@rﬁo’rve&g (&d&nﬁanW) V\gtermbg b%pk%tﬁ 5G . co-sojvent in this
o C Qsen end on e s
traﬁs?@ﬁ)gt‘ioﬂ Nt ﬁ&'@géawd gﬁ e%{a eﬂi"c’b rege nmayxhe Weé?fmeg@;& tegpreratures

oun
fror\rm—g(# | Cntot1|qg n(E rﬁ@wp@@@@ndme spadfiokacards, salvghts lehd bthbrfbph&fél additives

usedll tSucH Raciohe HRi talso HERINh A BPRE 'afidlﬁiﬁl Af)é fR0F SIS
i . i Y 8 as d amples of
suc'iq a&c{dﬁtb&s C RN d§ tgf rﬁg:ﬁn% am%qem )toW| tthr@mm@g:zc (HOBY),

npoun
hydrqw@ﬁgpqngmpgole (At INchyR®xysscdmiidide gensu)an- r@&bkﬁ@-ﬂbrﬁ?fmene-endo—

2,3%licambkifidb eﬁldﬂdﬁy b dgﬁéf%mlrgygwﬁu%u t_)dl\@@ge rth echéﬁsg agjditives are

a al kyl'car rylca
nec%estagp oY 9§ t'y?fdbe reAR Ftﬁeihe ROVEM, entethedapperaide, and is
withiyf the Qﬁlmﬂoae (Jﬂdn)marysslhlyldltl@gem an optionally substituted

al kyl u t poLectin
o ottt o s AR e e o
Proitta sy C'?'Héeascﬁ‘é%ﬁ 1 CPBBRUTHDA Torisi 1) witine sebouBATHY formuia ().
Conyfvondses famalavid} thiatconbm éﬁﬁ@%l&gﬁ%éﬂn %‘?&l Qfm a? 6} afed, isolated
andf%k 'erllfleH naﬁdh&bQ&{uemﬁogB&%dq yﬁh f ng%pggl]%r %‘pfar,'n@.{\&% {Ip)%;n;f-\lternatlvely,
comeaqﬁggl%ggmglp (Howith eitable | lgavingegretips nvdy bes phepeiedayid yrther reacted
withowt deotatiemorvilittiar purfidhtion Wite th%gsgﬁ‘uboﬂd% Br feerLFQ Ilgg@wford

?W%pr?unds of
forn-glal ([Ph gﬁ%ﬁ gulttagls %‘e’iﬂﬁ %mgsu S(Osrﬁ% nﬂGgs Gfomasie ateepcydlas) sulfonic acid
estefsh BYPspheyic lgeid festerse anfiydrides.tan geunds dermed @6 RadtdR of compounds of

form@ﬁ"(ll’)%%@@n Qf sfh%r@& it Jeh%e;ntsv\éurcn g%%arboaol%({f c?;g?qalqu?esaemes

E tﬁhj fication. se reactions
xarp es (o] UI e leaving groups include, but are not limited to, chlonde iodide, imidazole, -

OC(O)alkyl -0OC(O)aryl, -OC(0)Oalkyl, ~OC(O)Oaryl, -OS(0y)alkyl, —-OS(Oz)éryI, -OPO(Oaryl),,
OPO(Oalkyl),, and those derived from the reaction of the compounds of formula (Il) wherein Y' is
—OH with carbodiimides. Other suitable leaving groups are known to those of ordinary skill in the
art and may be found, for example, in Humphrey, J.M.; Chamberlin, A.R. Chem. Rev. 1 997, 97,

{
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sol vent that does not interfere with the desired
transformati on. Anpong suitable solvents are al kyl or

wa@eops/ostiBers, al kyl or aryl esters, aromatic aPdI/IB2004/003810

al i phati c hydrocarbons, hal ogenated sol vents, al kyl or
aryl nitriles, alkyl or aryl ketones, aromatic

hydr ocar bons, or heteroaromati c hydrocarbons. For
exanpl e, suitable solvents include, but are not
limted to, ethyl acetate, isobutyl acetate, isopropyl
acetate, n-butyl acetate, methyl isobutyl ketone,

di nmet hoxyet hane, dii sopropyl ether, chlorobenzene,

di met hyl formam de, dinethyl acetam de, proplonltrlle

2%?%%@%?&%5%{&@@0 m@?&#th&ts[ ?JB&' & ngggél i/fer@% b N 1991): vol. 6,
PRt b4 Ay '

. = haanie,\ T#E [atigns; Larock R. C.; VCH: New York,
(19891&1Hayﬂet@trahydrofuran 1, 4- d| oxane, pentane hexane,

- bugSrope R lim (ARG v, PARERH R o Bt Bom compounds of
forrmilaolt Wf‘%f?'th 15, iydeexy: BY teeetion hvéth @, sulialdet agent. r Fdrexample, the compounds

of ez erevéuev’ raféﬂrbfbnﬁay B gSa‘?ébofP&n c&ﬁﬂﬁlﬁ&ect)f f&ﬂlulée(ﬁ)te\ﬁnerem Y'is
m xture e
hy IES)O)(/@ re%?tk?é H"ﬂqg ag (58 o) LH] 8% Q]'W' C?‘{iaﬁ?%i’f q%&yl ghioride e fihese repctions may

becrgrigiplieddmthe ipresetiiedf 8 saitebledrapmsucb ras isbditre eadsmity, sodium bicarbonate,
po@éﬁlhmeﬁmn@te srbﬁlaﬁfcérg&%te{m% d@ﬁn _ﬁ’rﬁ/[ilfoQ Gae g?tgésmm hydroxide, a

ur.e rom -
tr'?”&’%t'”eo i 'eHHI%Hl"i% Oh&XaHRs OR avﬁelquoaj@ﬁ%tw&aéﬁ Ridine fscaxpinple. The
regiifing ecrhpaciodspoayiok isviated aralyBei fartitsh eseed wih e d@ﬁ@MrﬂQ @fformula (111

or 'trfe%/‘MagIgb %rﬁ‘n@@mséﬁ }T)d %Ect?&‘@l ﬁn %é\ﬂ%&%dé’ o K Iuia aif) W|t|!;]0ut isolation or

ounso rern

furtl‘ﬁ:e@ﬂgqtpw These. r@gtl@)samw b ogeedoinep3nivedt thatatoes not interfere with
thecdaspelinasfonhatbar Koy élitadle whigs @ é}e\éikyI' SF afy @fh@?é)’al@( or aryl esters,

S LD RS, LRSI i 0 oL B o o
ke@a?ﬁdﬁf%% hygiacemense rebgiernearomatio) hydrodanubes. b&br akempigt suitable
solvér ineiddd, But aﬁtsﬂbtyllmlt@@ ke %ih?leace@fée‘s%uti/l %%Cfgge{sgﬁrgéﬁjﬁe?ate n-butyl

sodi umi o

sofb b BTG el MG Shices ot crronenane, ot
formamide: Himethyl Fuetaseide; qeeridnonis, ceyrorieilep e-af@ir aleghol, racktiteacid, diethyl

ethef, efh%ﬂl%t-@ftyl a e%‘é?t %h%nﬁa%ﬁ'neﬁucrnetgﬁpr%ﬁg etq‘arl%%]&hl%furan 2-
i car pot assi um car bona

me@]y %FFEHE‘ET"@” P’Eﬂﬁ‘? HRAAIEB% i g¥anepbriansi 'Uﬁff’ﬁmﬂre@@@lé prgpanol, 2-

propanah| kiputano, n&butanolemb}ataann nﬁbhfomm&m@mcﬁloro%rma 1,2-dichloroethane,

acé?&'ﬁtﬁlé %n%f'ﬁﬁlle Cac%ﬁ:ﬁ@ 2- H}fértc))qé rb%n%e%%efg?ﬁ%r@ a{uﬁ%kﬁ )fyhep?sn 2pd pyridine,

resultin ou and
Or FYFRiXWER tt‘% a'PCrYé Set‘iﬁ'ﬁ%uﬁa@t'%*ﬁ"yr ieten imay (el used as lesp-sotrgnt in this

trarisorhationitinécessant UFarihdricacéueh rddclithst Ay 68 'ES'B@MHQ§ aPlemperatures
frorﬁor?ﬂ”bato (1'Ob |° WF] hsg)lé&ﬁ& Set%lct??tﬂlsc%ﬁgvorﬁec%ﬁéw mll ﬁjgaeqd on, the specific

I frcation feac
SU%F V%Wouf“ﬁéﬂd dergentp shosent ePychrahoines Bret Withimd ¢ei kredledge of one of

ordhg@@gﬂmrtﬁ@ért on. Armng sui tabl e sol vents are aI kyI or
esters, aromatic

The P%ﬁ%ﬁt'?“@“ﬁ‘{}‘d%&&%{lﬂ%nga‘r ﬁa'ﬁ@aéﬁ%& e Cé’B]PQ'éWFs” fawrrwja (Ipmay be
prepared b reactingempalinidy lof Garmala yill) With osresounas’ om@imwta (Il), wherein R® is

hydfBgeh, %%&mgﬁy SU‘BEtItLh@J @ Mr#él r Q)‘ég{ag@%?&g&ﬁ%groug Uich as a C,

t t
S PV ST o 1o

Whether R® in the compounds of formula (1) is hydrogen, an optionally substituted C;.4
alky! group, or a suitable protecting group is dependent on the specific product compounds
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i sobutyl acetate, isopropyl acetate, n-butyl acetate,

nmet hyl i sobutyl ketone, dinmethoxyethane, diisopropyl
w@eivens418hl or obenzene, di nethyl formam de, di neCTIB2004/003810

acetam de, propionitrile, butyronitrile, t-anyl

al cohol , acetic acid, diethyl ether, nethyl-t-butyl

et her, di phenyl ether, nethyl phenyl ether,

t et rahydrof uran, 2-nethyltetrahydrofuran, 1,4-di oxane,

pent ane, hexane, heptane, nethanol, ethanol,

1-propanol, 2-propanol, t-butgnol, n-butanol,

2- but anol , di chl oronet hane, chl oroform

, 2-di chl oroet hane, acetonitrile, benzonitrile,

deaiel SR tHe- @B&Iﬁtﬂ RBEton RBAGENE usdL! $IRARNGAN 59!
A : 3,318 Wity the knowledge of
ol GRERY ANB AR fbonl ). Cvator may be used b5 a
co- sfé;mmnmdsmﬁ fartmule (i) wehesd mrvied aroérométlcﬂ%@@&%@k)éan be prepared from
I S c{i Qn
coﬁiﬁéﬁ g om?drﬁlula ('H? vhER ﬁ' % @d@%b%ﬁ%‘%@b &HF% Eu'tlaglﬁ @9Bisuch as

E;@ec{ arur e from -
CaEb8 imidazo ech Jbgse erqoua@p@ﬁﬂ bgriscfdted ek dieh ifortien bpatdd with the
comperpdsl ntifoanaa (W pgethies m2h @8 GomeSUe BltLP}é‘rQi rﬁe@@te@(nﬁh Wd gHrﬁbounds of

forHﬂ% (‘gﬁ'r\]f&ﬁolﬂflsc?é}%n Q{r f@rhg, urw%%tf’o@I ln h?ie resact?@(r@y@ep R§fformed in a
S°|V€&pr65 tee Pt iptgensavith ﬁ'@(ﬁﬂsw tfansfioTneation oAmoksy smftatfl@écmzén& are alkyl
or @iyl ¥thevisesliejl Br XIEL'I bﬁer@y%@éﬁb & é’ll?l‘?éfl&'h?{j}gﬂrﬁc{ﬁs ha%aenged Solvents,

t I f
a|k@l9%P %"SH%E a'k‘yl ol ?)) e? arpide WeESabonts erayetsearomatic
hw@qaft@ﬂﬁecfor ﬁxa@m@le p$LﬁtsleJﬂcselvefts inctuidé, t iaUblafe BatSENIEACD, 8yl acetate,
Buagli deBlateaiddpidgyiCaceffd] 0 Slu
B e oLk st
PR s FIRn hé}’ Rangne. Jdimethy) Mﬁﬁ*pﬁe d'”ﬂqth)'étWtaandmeproplomtrlle
butyrgpltr@xatf?myb alcglnolaatmmeerowarmraﬁ |emehamethym;bmyd|e{p@r f(m; (f"y' ether,

| at
e Eaar o R B, 3 A58 psone, hexane
ep?‘?”ﬁ ) ms{“a?‘ffrey Lpe-trenangld RiprapeRal alrtuitanelac ineitanbl h 2- butanol

dlc:éwgmﬁtbm uhﬂdfsfoo*h f, Ddiehtbrdetbbrd, hcéﬂirﬁthl@ UEenb@l’%ﬂ%t é&-:'ib 9r2 blétanone
ur a se .r.eaCtl ons
berkzéHel &Der@ dn sbl@ tx&llgﬁh E'HS Pyridinie, “or., ny \Kﬁ"’ft%et e I'Gegl?qvgdsolvents

Ad(Jtlt % sol vent oes not
og; @fvéﬁt?fét‘?yotw USAﬁﬁﬁgcgﬁwvearblnéhnsusansmrmsnoanfmeaéésgﬂy Blirthermore,

suchregktiont ety He rﬁl‘fkryded@t teﬂ{p)é}atuﬁéi I +-20P% bb 6c.2Rf] i
T t ? ls(pﬁm ic reactlon
conalhérfg%[)ée% \w{ gEFS) a k Ptﬂ% rsp S9|s Ejgad:ﬁg@gt?rg\r/%gargagpnts chosen Such
k“OW&?ﬁﬁed% Wit e skib of ¢f@t0éprduar<yr$&rtl inthéhgrtir ocar bons. For
ex aTphppundLbftiehiug @9 WH&%S{” é‘cgé Ik Sk —stgr))a L
t H i F i [y, 61 ¥ 8 epared
fronl éoﬂp%?n%s onoBe ﬂ) g’@%{gﬁt is Wéqsc:gx,py{?;%gg%lﬁ su(tgblg m@;gentg )splfch acyl
hal:@smlﬁmﬂy@lmnecarbhxyls:cqcrdo,pyér dehyuedting @Mdﬁbﬁ@ e@lﬁ@lﬂl@ ’reagents may
ionit

inc an I h
luéib rmxt BInof e t@&% g@er’%/l @thﬁJe %c!e ff‘%%gfgngedaue Bu R @?qw |chlor|de and

sodu %4}&’”' tril , ace
%’PH e ﬁ%ectﬂ)yf" ?Zo&t"&lacﬂ'ﬂ?é\d ungerptRbyratingt doedifions. These reactions
mayniet herfophehyd thet hesencéeffaaEWtaﬁl@fHéE@%uchas sodium_ carbonate, sodium

ic ! d ofassium )
bi am@ﬁé?é/ bﬁﬁsﬁﬂzd&' ﬂ.fo%t% {po }8‘1; glﬁefrgw%'esnc}dglrr]ne d}ye%glﬁ@ potassium

) %uane ano
ydr9Xl taaﬁﬁlalkylarnlngutngﬁwpmnng fgruemle odiac héteroaromifiabsse, pyridine for

exangfd. Or THeOregulting? cdinBbUnas GRdy 88 solated and then further reacted with the
compounds of formula IIl or they may be formed in situ and reacted with the compounds of
formula (II) without isolation or further purification. These reactions may be performed in a
solvent that does not interfere with the desired transformation. Among suitable solvents are alkyl
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acetonitrile, benzonitrile, acetone, 2-butanone,

benzene, toluene, anisole, xylenes, and pyridine, or
waeopsosasur e of the above sol vents. Additi onal PGT/IB280420103810

may be used as a co-solvent in thistransformation if

necessary. Furthernore, such reactions may be

perfornmed at tenperatures from- 20 Cto 100 C. The

specific reaction conditions chosen will depend on the

speci fic subject conpound and reagents chosen. Such

choices are within the skill of one of ordinary skill

in the art. Conpounds of f orsdra (I'1) wherein Y1 is

-OS(O )al kyl or -0OS(O )aryl can be prepared from

npounds of fornula (l11) wherein YL is h%pro

OFr%H&th%% vt o Y Ssiersaranalig@nt alphelie iragA QF%W'OS?“ated solvents,
alRylyor suyl f witilels, @lkyloror deryl 'kbieses, r &ramtticomgdrozatbdde, or heteroaromatic

hﬁ%&&%‘éﬁ@ d IFQJI‘ %Qa% esglﬁéb?e éf\reng |§HuJeaBJJtear %8{31;,7? {éﬁqo a&hyl acetate,

um car bonat e,

iselityh Gagiete, 'SBUP@%§FQIﬁ‘PbP@HWb@ﬁ$§=I{% m%@(ﬂl'ﬁ?ﬁ“’ﬁ‘y'@ﬁt@ﬁb dimethoxyethane,
dl@@ﬁraﬁﬁl étﬁérhydh\lo@bbﬁi&nea dirhdti kfﬁhﬁdﬁuﬂ@ dibett§t rbébl@ﬁﬁicﬁe propionitrile,

di
oS T Pl SENE 28 B e Pl BB Hppery e
methginhenylr ether teteahydrefdrani 2hmetiéeteabiigyoiyreds 1afdid>@neu bentane, hexane
hédténle RlethbRstY &Ranobe 1&%&%@& 'Q—pﬁiphhbla%ufa%apt &hukinbinN  2-butanol,

SRR S ol 08 Bkh aplllnd Jth AL b SOLAL! OO SL & putanone,

bénzewe, stolherentanisbkat xglexs=s, reot! pyridiee,f er anynvintikturehef thesaayd solvents.
A&Ji%ﬁlfyof\{ﬁ@ r‘n%n &@9%9 aShls f:l@ethlt fh tRi€ |tr¥r?s?5n§a@n§f r%lc%:)égryo Furthermore,

ers, Q?éfy or aryl esters, arpm
sughi fﬁér?a?flSd"W g fenipgrabyenBara o2 & \?eWPsC dhg jpecip reaction
cardifibnancHosér @il depérdydn the speqgific subjedin@snpoaddoamt fe@gents chosen. Such

cmcgggll%%ltm'ﬁes rofgrg% Vgﬁ{wlllrﬁthg yfrocarbons. For

but are not
[im pgr@pqqus et WUI%GBtVﬂP@'n YS @b‘@pw Oatkult 2@O)Pary1ep Rl prepared
fréve %brﬁﬁdinndsﬂofbbﬁrﬂxla Arweharéie Yy’ Ralyinsky lbysr@BM'bN itk @tsQffedle agents such as

W e AT —
inthe preserice rof Iaeswtablﬁah%sle : ool @@dlura@erlbpmﬁt%@dﬁumohl@mate potassium
cﬁfBJh%fe p@ﬁEQMh Blca%é{tb SbdAaF , hygﬂoﬁb@nthas%hhﬁ‘hydroxude a trialkylamine,

dro

B NEE e PR e, for i, T, vt
cdngptiadsenayntet iscated andetherafugher rdactadoptariicd gonbopndspd favinyla (111) or they

mta¥] Pé‘*oﬁﬂég in sf?u Mr@é@éd wifht tpé'E@Hﬁ&undéjéf%}hgfaQﬁF@vm?:solatlon or further

or of orm , | or oet hane acetonitri
PHERIBH tT'hiasfeerea%{@g? 5}% be?egﬂmo‘ﬂ@ s%\@ﬁtZ@ﬁEdoqsorpqggﬁgfere with the
desited Garesforaytiodn esmorgnslitphie solvemts arerallyhyr afyixétbesrs, aikyl bheryl esters,

ar?@_gt\(c r?dogltbﬁgkks ydéggﬂbgﬁsogglo{;éﬁa ewago%ntgaé(lk %r léy?%tr"ﬂés aalkyl or aryl

tran
ketenesh aiofgte hydrgeaibanga Of |'19P?§°afﬁé‘§/at'5eh3'ﬁ€9°@f69'l‘fﬁed Rer example, suitable

sdl\ﬁémé&rﬁoﬂldaflﬁﬁ afel idMimitedOto Cethyd addible, Gsobeysac%fwé? ; lidopfopy! acetate, n-butyl
nd o

iy I SRRk SRR RiMene, ARBROAL e (RisTRfegp cametn
fovmanmqim dirhethy lacetamigie, orepiowiirilep rodiyreaitile, stkdntyll aloahalhacedie tacid, diethyl
ethbrt EMBAYILLLRYY . eh&TPQIBAGHY ObthéOr 'rﬂéltrﬁll fitnyl MB¥eb€ tetrahydrofuran, 2-
mgthylg?ahygrom{an ?% c} oxgr?e %];ntgr?e gx%ﬂe sheptane methanol, ethanol, 1-propanol, 2-
propanol, t-butanol, n-butanol, 2-butanol, dichloromethane, chloroform, 1,2-dichloroethane,
acetonitrile, benzonitrile, acetone, 2-butanone, benzene, toluene, anisole, xylenes, and pyridine,

or any mixture of the above solvents. Additionally, water may be used as a co-solvent in this
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formula (11), wherein Y1 is -OH, w th conpounds of

formula (I11) under dehydrating conditions, utilizing
w@g®anst1i8uch as carbodiim des or carbodiim de PEr/iB26e/003810

speci es. Such suitable agents include, but are not

limted to, dicyclohexylcarbodiim de,

di i sopropyl carbodi i m de, 1-[3-

(di met hyl am no) propyl ] - 3- et hyl car bodi i m de

hydr ochl ori de (EDC), 2-chl oro-4, 6-di nmet hoxy-1, 3, 5-

triazine (CDMI), cyanuric chlgride,

4- (4, 6-di met hoxy-1, 3, 5-tri azin-2-yl)-4-methyl norpholin

ium chl ori de,

tr%fo?mﬁ%ﬁbleﬁ%@;*asral'yazpurthlerri{cl)ré I|1\| é\sgtléﬂsl rb%l B@ggllfo&%gél o pein’lflperatures

] at e
fr‘("@:[;é( IS ﬁ@‘gt azioe spfcngti, feag qonqilp@S(c@osqnn@(l tebendi erothe specific
s@jwlsqﬂnpnunsﬂrﬂmdxﬁdems rebqxens Bher ol within the skill of one of ordinary skill
in eerpoxy 1- et hoxycar bonyl -1, 2 di hy-droqui nol i ne

2-( ﬁ'ﬂ@h’ﬂ@t #fi farsiae () Whaprein1Y 1is 30S(Op)etkylare SO arginianrbe prepared
frdmemtﬁ;bdwmmh@ﬁmhaa(ﬂﬁwﬁerﬁﬁw is l%/droxy by reaction wnth a suitable agent such as
r{é]rt 1 a thJIFo @r%glgﬁde .Féﬁ.%s reécélﬁaé @ay be pe?ngmed in the%rr]elslérrnge of a suitable

oro
basgli &Chors pediyih GFTPP@@) sadium Jidegnater Ipaiassluni( Gdboratee potassium

""‘mg‘ﬁ?"wm‘mcf"”‘é’%ﬁ‘."i@v"édé‘ﬁe%‘3Ff{agﬁ'?@ Hehiemine for exame,
o RIS o558, e £

a
[ XA t e RSHEING £OBRPHAGE fMay bg|islated and
th¢r-iamher realted miik {rexatmeounds of famnllee(ll() bK3AEY may be formed in situ and reacted

WINtHé/QJn%&MﬁdéC& 'fcﬁr‘nmaqm 6ng§ Dsolaﬁ%%nh}\‘ﬂf érypuﬁfl&%P Offese reactions may

)4

belPeHPrlrﬂ?FHW gﬁxfeﬂgt'g?trqom Aet lr(tﬁ%@\jvlth 0@ desired transfagmation. Among suitable
solyelts tairey ekylaoreanyleeibersaa&yld@paﬁdést@ﬂ &rb@aticd gt lalidhamj‘ h&d?&:arbons

hafoﬁ@r%ttéﬂngﬁvenfsh %lkzloérvgrw m&r%%mffgg %aoguteg & ?18{1 IS gyf@ocarbons or

olces are wt (T:]
heleRqaramatia Nydiecathops. Eepempleisuiibletsolvauts inciogie, out ath eptdimited to, ethyl

acBBte| Sisebuglli dabite opiop@t |a6&aiﬁr Qﬂ!ﬂjtﬁn QCeYéte 2NAethid %B@utﬁs ketone,

dlrhlﬁﬁcﬁéé{pa%lf OB. oﬁni%{)qulaqlgérr g‘?%@benggrﬁeg g‘yh forpcﬁ%nrg%g mgg]ybpcetamlde
propiogifile, ytyeonfilet teartyl Algohgh @g@cmldd@gteyi@mr roggloyi-bitg ether, diphenyl
ettt D rethl/ip ey @thadl Eéﬂ@ﬁﬁi?of@rﬁt@ §1ﬁkbﬁ§/ﬁé{%ﬂ§dr&ﬁ%ﬁt '1041 loxanF pentane,

condh ons t iC n fornmul a

refRBC b clghall St SRR S gvrrshyiouintel oybuiano, 2 buanol
dlchlefomﬂhgn% IChPFQfQIW hée- MMaﬁe Geetahitild, berfzoaltryd al&tbiey, 2-butanone,
ber?éeké/ | toﬁ:bh@né?ﬁsolearwbnéé | é’rl?ieﬁy{ndf?\lek)é a‘{)zlm%{ earéﬁ%e above solvents.

nat es t|o al 'y substitul
Aaforal B el B P B rmisesonatiin s daTelen irebamenc Rrthermore,
sudhereaqhbmsodawlwperimtrmed dtaeramEngores 6h6m 0o PotoMbocec( Ik specnﬂc reaction
conthiEhE Lo BRIl B8R URLASSITRENOISHROM LOaLNOERA2h. sucn
chaiges s Wthindpe.¥silef opg ofgrdinarpsidtintheiatte Groups in Organic

Sy nalesatisely, cbﬁ'lpﬂur}d@cﬁYor&ulSC{I‘)?may'\ﬂ%V\brg;SHrgd byk i‘e%g@n ochgfnpounds of

o Sl 2L R A e
utiligipg FASMESs BHON S| Q@rt@dllrdld@a orgrobadiiide Getived asbécesd Sushpsitaisle agents
incl(dd), - bit- aRC et Hinted Hid1 BkfeRheiidatodiifidst BlidobdByi@fbodimide, 1- 13-

(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (EDC), 2-chloro-4,6-dimethoxy-1,3,5-
triazine (CDMT), cyanuric chloride, 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium
chloride, O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU),
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(5) (2) Compounds of formula (11), wherein Y1 is
hydroxy and RL and R3 are as herei nbefore defined, can

wheoosiepsr ed by reacti on of conpounds of for muPEr/{B2094/003810

wherein Y1 and R3 are as hereinbefore defined, with
conmpounds of fornula (V), wherein RL is as

her ei nbefore defined and Y2 is hydroxy or a suitable
| eavi ng group, as shown below. HN R (V) (I D n general
these reactions may be perfornmed in a solvent that
does not interfere with the rgaction, for exanple

al kyl or aryl ethers, alkyl or aryl esters, aromatic
and al i phati c hydrocarbons, non-conpetitive al cohols,

C%BWH@E% sol vents, &hkyl or ar%"Z&}'gzgﬁefé'%%{’%X‘aﬂ‘?%y' amino)-

ket ones, aronatlc dr ocar bons
PH@P@PM'@W@OFOWP@@WK OP)s Ui 2~atﬁlpe'-1selho>e'narbomymct Piihydroquinoline

(E&nQ)aczmMénzlotrmcneadym-w,n 3ea‘-tbvémé1m§rah@n Heﬁémuio)éhos hate (HBTU), 2-

(ﬁ-F &%\Q{ﬁﬁ?zol( S‘P@f P P)\é g-t&? %hgy@g}nwghgt }/e At EP;?S%%/I gtaﬂ'é} and  3-
(dafﬁmwméwénwy 62 frbenaplriatiod (@iirode, (DEPREL hy Thesze retiate, may be
pEfdPREORithed ybrbéénc@él‘tokﬁf &l édditlk/é’s dFunté‘tFTé/ Edd?thlgé’ l'r‘lglgdeﬁ %ﬁteér{-: fiot limited to,

g per Rt B b ierabertsiageit HERr Mihycrokysuctnimide (HOSu)
Nrhytirioyy- Sﬂorbah?rm‘elﬂg-QMwalhoﬂwmﬂeo(klmNB,) gne mmahylaﬁmmdme (DMAP).
V\fh%ﬁ%ﬂﬂ@se é@@ftl%’%% nec@&%pen&k qﬂrtﬁ’é’ﬂgrﬂity ofthie r%%&grﬂs e solvent, and

, anol
t“&ﬁ%‘ie&#w rﬁ”d f“‘i“ HPIEFH P YERIm fsdnovdedgesiprg q>f|oedmary skill in the art,
benzGompauntisof famedzofil  wharehursig @%Ltaﬂwﬁéﬁﬂﬁh’g drelpUPa ey’ and R' are

asarﬁbr%%bgfoiexuefﬁgc?sﬂaf%g gr%éai ?ﬁ Sm 5mpaor¥ads 8k cﬁé‘@@oglg vguerem R®is

bove sol vent
hydEges| BHENGIGE &f i %J't@%ﬁ@fewmmws |dﬁp¢mleree®an yhe subject compound

chossrt Bed Ws%qu@ﬂ@éhct’@ﬁ@éddﬂlaﬁs fRWhiRE tﬁ@ch%&ﬁQ i formula () will be

SRR S B ot 0 A B
aligt gilanpsy ety gitpngs, aQiY@W' sienes. i carbonates; oatlmllybel.lmtltomtbedzybythers or
othdresustilitéd @!ﬂer@f QIR.W &Bl@étlnécb%dpbvc%ﬁ beEﬁt'gi‘Sﬂhlcgeis it tU&dipounds of

o B yBRRDEC 3 ipee eﬁ%é%—t S PR et p6ianugdl e he art and

as(feimatt iy, fomexapgleoSreene, it al., ctiv in_Organic Synthesis; John Wiley &

Sdifs NVl Pork. (599@ rRPLRERSs, 88 gﬁo;/g‘zbe% k&%&:ﬁﬁ gj"vsgg o|_w|gé@ teact with
acs{g%ﬁ"f‘ﬂ%g 'nael%’ Srslalaan d'i‘ﬁg'g fqaic g‘gd ghaboutFdnE it Vfoﬂf canpeund (2).

react ants, solvent and the tenperature.

choi ces are hin the know edge of one of o

skill ingahe a t gener eavi ng 0

t he gnpdljﬁ &rnul g fﬁ&'{; LP}-Id e su ﬁ hat

provi Nci Nt "OHeaet+vty—w-th OH
compoun f Foroul a (I\Z)Crysﬁcmmounds of mJI*:h (0Ac

t hat cont ai n such suitable | eaving groups may be
prepared, is@)ated and/or purified, @)

Compounds of formula (II), wherein Y' is hydroxy and R' and R® are as hereinbefore
defined, can be prepared by reaction of compounds of formula (IV), wherein Y' and R® are as
hereinbefore defined, with compounds of formula (V), wherein R is as hereinbefore defined and
Y2 is hydroxy or a suitable leaving group, as shown below.
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and subsequently reacted with the conpounds of formula
(I'V). Alternatively, conpounds of formula (V) with
W@ osamd1e7 | eavi ng groups nmay be prepared and fRCT/B2004/003810
reacted without isolation or further purification wth
t he compounds of formula IV to afford conpounds of
formula (I1). Anong suitable | eaving groups in the
conmpounds of fornmula (V) are halides, aromatic
het er ocycl es, sul foni c acid esters, phosphoric acid
esters, anhydrides, or groups,derived fromthe
reaction of conpounds of forhula (V) wherein Y2 is
hydroxy with reagents such as carbodii m des or
carhodi i m de speci es. Exanples of suitable |eaving
5 include, but are not limted to, chlg
i odi de i dazole, -OC(OQalkyl, -OC(O aryl,
-0C(O) Carw , OS(O)aI kyl, -
-OPQ( (e QX Cal 2 and those deri ved fr
r edtN on pf tP(gePcon'po%ndsYof formula (V) whe

- OH withygarbodiimdes. Oher suitable |eayj ps
are known to those of ordinary skill in thgeéart anH
may be f(®Bnd, for exanpl®) in Hunphrey, J.M; ()]

Cha'ﬂ?gﬁ hdl théde '?eac@'@%agyﬁ% rherforqn%%:?n ﬂ_gg vengt?\étgdo&s noténéen‘ere with the

ensi ve ani c

reil’fé?’gaf?brﬁxa'ﬂé'\ﬁ/ v kor evbethers\alky! @, apyp e3tpis. 4g@matigm@nd aliphatic
hyﬁ@lﬁ?b@i@eMI—dﬁme‘tgaalcﬁhoTsf &hﬁﬁ@@fa[wt%ﬁ)ér&s,,aIHdeSrOé‘dil,mtﬁes GlKy! or aryl

[o%& v\%@ﬁ’at@ﬁ%&‘o%ﬁ %r %@B‘ér%?nagc hggrgpaq'yongs ?]or efxr?n%ile asuitable

ared
Sob/opbGERS bU are GphENd foy)etuheetio ispbutylopistes 5RBroRY Bcetate, n-buy
acétﬁfécﬁﬁeﬂgl 18l kefohHé,t @PbBoR@BENe, oﬁ@c%rcﬁ%lagﬂa{srechlbﬁﬁenzene dimethyl
co u S 0 e or.o
PR BiRiril et hrbrenuter Bk, wRmihaferih Spaiq goie, dietny
etitey,d rrostyHblutyle satherondipiientl aejean smsthwhh%nsl téthesnytetrahydrofuran, 2-
méilWththhQ@'o@fanO‘P(@-HMkan%hbé?ﬁén@ehexgﬁEe%Sptérﬁaaﬁlteihgﬁb‘? eﬁl@ﬁop? propanol 2-

PrdEgt Ao A B o AFACb | WSTERHEI: RS & dRorosthane,
acetamitoiten béreoniflet acstinen?-bitesgriepbeatizene, Shehemanispldr xends, and pyridine,
or %9}; ABdIrd! B} m¥ dbove éd)ﬁ/ent@ L dabian), aldtdt nayt Bd S&Iegﬂsaé%dqgolvent in this

or exan‘pl , Or a het er oar omat | C ase
trapsfeimstian If PREESFRYS U FHIthRIMeSnBRIngectipey Mg bP Rsrigrmed af ffgmperatures
frotrh-@0 °€ bt tdoéc, de@am:ﬂngobmmé bpeicliie rezotamte Boents fantl othetibional additives

us%clh\@ucg :’I;%Jocu ng%yal L@Frﬂ&g? \Xth%' %dﬁltlgfpgf o&; ?n%{ SﬁiltWeé hExamples of
sughyr efdivep uripgiydeat |b6h afhedet r daiied offs Mf%@epéqtﬁ'&?Phed(HOBt)
hydIeryazéUéhzb&rafzolé klﬂibAtﬂQﬁBydr’@@schﬁﬁfcfee(HQSm tnhhydhﬁ Jée@rubméne-endo-

'a rSOé?'ra @Jo‘mzi) ’/7\'1'30 zP c?mg%yl%r%lgg;?yéﬁge Y@ﬂ%ﬁ)af\fvﬁetg?{gxese additives are
ne@lssqmdem@dﬁy’d e @ﬂm@ngf theakaentatteal seheint eantl She tEnperatge.  Such

chékEéé'are,n ludthih {h@%novaéd@élof Bfie &roydmalae;k@nﬁfﬁe af! gmit ic
ar ons

drocarb a5
exapPaeE % B8 TOMR, Srraht FRETHAUEES B darmapAT) gioue be such tat i
prdvides s@ficidnd reaetivity witedhet arhiae in thelotrpburds ef &drraula i(8pCoppbunds of

for@ﬁlﬁt (@ tﬁat cBn[ﬁHts\ﬁEh Qﬁt@ﬁl@tl&wng‘éwﬁ %Ma? BQE eg)!areé qg&&@d and/or purified,

ane, di|soprop
anfausa@@ﬁ'gﬂn ¥ EreRER v th ?ilcﬁ@P‘l’HPF’S && &rae ). p‘rltﬁmaa\fﬁ% [cPMgounds of
formuil YV )omihtsuitdbes, ledvirgriydups Intyvelprepafatang fumtBertteadledWitiplit isolation or
further purification with the compounds of formula IV to afford compounds of formula (l1). Among

suitable leaving groups in the compounds of formula (V) are halides, aromatic heterocycles,
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et her, methyl-t-butyl ether, diphenyl ether,

nmet hyl phenyl ether, tetrahydrofuran, 2-
woredolps4181 r ahydr of uran, 1, 4-di oxane, pentane, PEREB20(04/003810

hept ane, nethanol, ethanol, 1-propanol, 2- propanol,

t-butanol, n-butanol, 2-butanol, dichloronethane,

chl orof orm 1, 2-di chl oroet hane, acetonitrile,

benzonitrile, acetone, 2-butanone, benzene, tol uene,

ani sol e, xylenes, and pyridine, or any m xture of the

above sol vents. Add|t| onal ly, water may be used as a

co-solvent in this transfor ngsfl on if necessary.

Furt hernore, such reactions nmay be perforrred at

t enperat yres eci.fic
SulRLF3b RIS RoPTBHS = et VIS e R P digat i reacton of
cosipbjireist of clornmudeu M) imasiein eYigle nitysrogh ogenrea@intsh sediho s egrbadigides or
camohmh.ae tsasc.égno é’n‘i’;ﬁé% eff suRdélo qééernglg}emé nﬁ&bael b atehfot limited to,

. exa
chiTioy R, B 9eEler O RN ORI B INTOR(QIQangs-OS ol -
O$(ehyanyh yOPO({Qana)p GRQ{OaRSIRS andi thlosbmerlmde‘mnme re@fction of the compounds

ofgarinﬁntagv m&w 2L EWgB&H%ﬁ{%% %gﬁekg&ﬁg nb@?urxp&areﬁnown o
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LagashpR fhidéC b f NévoY eriul (A980), Phaptan®. be prepared as shown in

t he @&nwﬁdmlf&wuna r(rv)gm@eé iAly? .@hé}bgeh QRLesd eféparea nsm @6mpounds of
deri usi. n r educ

t
ol A b Yo TR B PO PR BHEER A ol compounds
of Farmulexweeeln ¥lis tizidrb enay be prspagd dgrrpmpaunds di fainkyd (V) wherein Y* is

hyﬁ giﬁbﬁ‘ Fé%btmﬁ%th g@erﬁ&’ﬁﬂﬁ 8s tl’ﬁdﬁfbhﬂ)?ldg bi %Q%dedél Wi@s@ lr'elz'ﬁctlons may

exargﬁLﬂ notfb met hod preparin eb
o SHRATS P BR A 2 SUIFD e P8 daUam SR Gh e arbonate,
potasinmX yhrbanats; | pbtdssiumn bizbiboieid, wodidm ahystoixidablpetasshdoichydgpxide, a

tri?%ﬁﬁﬁgﬁ%ly@%ﬂlwo%xﬂpl '?gr%r he}?rgeg'ﬁ{r)\?ﬁct gggt@g@lrﬁine for example. The

regt@tﬁgg@g@ﬁmdﬁ@%fj@é%@ wpd( Wepwheuﬁa@@t{ed with the compounds of formula
(|\9Qﬂdhéy' MAg be rfortet NG sy AFOredoldBQdiNEhe foompeurasalf ormula (IV) without
is Aqot 9 fur{ﬁg} F\R‘ﬂca‘%n p[rﬁgs%rﬂeg&o!@ a(f %%H&g‘\%d % afs%rdgﬁiltﬁat does not

an ap
mtgéere v@th ihe@esrgaq(grﬁnei@rmgtlwﬁmqgg saltﬁb[eesotyentagre@djw or aryl ethers, alkyl or

r{ IEs@dpsz QJoﬁmatléJ&Idrtﬂivaht@ Hydredakns, edlvgemGeP@RBhts SANEMN oy nitriles, alkyl

or aryl l«la_t|ones grlolmgtlc%yd%carbons or heteroaromatic hydrocarbons. For example, suitable

solvents include, but are not limited to, ethyl acetate, isobutyl acetate, isopropyl acetate, n-butyl
acetate, methyl isobutyl ketone, dimethoxyethane, diisopropyl ether, chlorobenzene, dimethyl
formamide, dimethyl acetamide, propionitrile, butyronitrile, t-amyl alcohol, acetic acid, diethyl
ether, methyl-t-butyl ether, diphenyl ether, methylphenyl ether, tetrahydrofuran, 2-
methyltetrahydrofuran, 1,4-dioxane, pentane, hexane, heptane, methanol, ethanol, 1-propanol, 2-
propanol, t-butanol, n-butanol, 2-butanol, dichloromethane, chloroform, 1,2-dichloroethane,
acetonitrile, benzonitrile, acetone, 2-butanone, benzene, toluene, anisole, xylenes, and pyridine,
or any mixture of the above solvents. Additionally, water may be used as a co-solvent in this
transformation if necessary. Furthermore, such reactions may be performed at temperatures
from —20 °C to 100 °C. The specific reaction conditions chosen will depend on the specific
subject compound and reagents chosen. Such choices are within the knowledge of one of
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al um num hydri de for exanple. Alternatively, the

conpounds of fornmula (1V) can be prepared by the
w@e@pasasT on of an appropriate al dehyde by redect/iBm040f03810

the correspondi ng acid chloride. Next, a compound is

added to the al dehyde that is the equival ent of adding

a carboxyl ate CO ani on. For exanple, cyanide can be

added to the al dehyde to afford a cyanohydrin that can

t hen be hydrol yzed under either acidic or basic

conditions to afford the desired conmpound, (d).
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M Shi hasaki, et al., Te¢m3ah>edron Lett. 19 35,
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oxi dati on ymth suitabl e reagents. Such oxrdatugp

agents include, but are not |limted to

pyr i GAMMROURRSART ETPHIREVE Wheisn) Y is-hydroxpand 8n@§s d?@ea &heye, are either
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(TEMPO / NaCl O . The conpqQunds of formula (I111),

wherein R4 and R5 are

and R2 and R are as he efore defined, can be

prepared according to the sg beI ow. The racenic

material can be resol ved aceqrdi’ng fo methods known to

those skilled in the art2No provrde conpounds of

formula (I'11) with an enanti oggi ¢ excess in the range

of from95%to 100%.DA, ZnCl DCC, DVA TH M P TBE, 2 3

C-78->F 23 C (V)

For example, the compounds of formula (IV) can be prepared as shown in the scheme

below. In general, an N-protected amino acid derivative is reduced to an aldehyde using
reducing agents that are suitable for such a transformation. For example, suitable reducing
agents are dialkyl aluminum hydride agents, such as diisobutyl aluminum hydride for example.
Another method of preparing the compounds of formula (IV) is to reduce an appropriate
carboxylic acid to an alcohol with a suitable reducing agent such as LiAlH,4 or BHs or NaBH, for
example, followed by oxidation of the alcohol to the corresponding aldehyde with PCC, under
Swern conditions or using pyreSOs/DMSO/NEt; for example Another method of preparing the
compounds of formula (IV) is to reduce an appropriate carboxylic acid derivative, such as a
Weinreb amide or an acyl imidazole, using a suitable reducing agent such as LiAlH,4 or diisobutyl
aluminum hydride for example. Alternatively, the compounds of formula (V) can be prepared by
the preparation of an appropriate aldehyde by reduction of the corresponding acid chloride. Next,
a compound is added to the aldehyde that is the equivalent of adding a carboxylate CO; anion.
For example, cyanide can be added to the aldehyde to afford a cyanohydrin that can then be
hydrolyzed under either acidic or basic conditions to afford the desired compound, (d).
Alternatively, nitromethane may be added to the aldehyde under basic. conditions to afford an
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THF/ H Boc-Jy-CH 8 90%1| a Ba(OH) CHI Pyr S 2. BoO
DMS o HO, NI E C 78- 100% 1. (MeOCH CHa) NSF

w@ DwoxdHB! uoi # Enz syom uaRe tioti ¢ n CH Cl ,P&I/BB2004/003810
Subtl dLIsln ,ECC C -aBrLisber H( g O) pH 8.0
, HHCNC Al ternatively, the conpounds of fornmula (1),
wherein RL is phenyl optionally substituted by

-61-

intermediate that is then converted into the desired compound. These compounds can be
prepared according to the following procedures. In those compounds where Y® is —CN, R.
Pedrosa, et al., Tetrahedron Asymm. 2001, 12, 347. For those compounds in which Yeis -
CH,NO,, M. Shibasaki, et al., Tetrahedron Lett. 1994, 35, 6123.

e — B —— o
OH Y2
PgHN PgHN H PgHN PgHN OH
0 0 OH OH
a b c d

Y3 = -CN or -CH,NO,
Pg= protecting group

Compounds of formula (V), wherein Y2 is hydroxy and R' is as hereinbefore defined, are
either commercially available or can be prepared by methods known to those of skill in the art.
For example, such compounds can be prepared from the corresponding alcohols by oxidation
with suitable reagents. Such oxidation agents include, but are not limited to, KMnOy,, pyridinium
dichromate (PDC), H:Cr,O; (Jones' reagent) and 22,6,6-tetramethylpiperidinyl-2-oxyl
(TEMPO)/NaCIO..

The compounds of formula (111), wherein R* and R® are hydrogen, R®, and R” are methyl,
and R? and R? are as hereinbefore defined, can be prepared according to the scheme below.
The racemic material can be resolved according to methods known to those skilled in the art to
provide compounds of formula (lll) with an enantiomeric excess in the range of from 95% to
100%
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in

Wt hi
(V)’s efel'n ”fjﬁ{e a3s heFF"ﬂj@f?é?‘!ﬂf'”ed( he | eaving group Y2 in
t helngengraluinds: ehctbos Ny be ﬁéﬁ%rrﬁé&h‘b@olb&t%@@oés%? infeFfere w1th the
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ketqnes; paroselic ihgarbédrieshs 2BH/heterddrm kit 8 drocarbons.  For example, suitable
solvents include, but are not limited to, ethyl acetate, isobutyl acetate, isopropyl acetate, n-butyl
acetate, methyl isobutyl ketone, dimethoxyethane, diisopropyl ether, chlorobenzene, dimethyl
formamide, dimethyl acetamide, propionitrile, butyronitrile, t-amyl alcohol, acetic acid, diethyl
ether, methyl-t-butyl ether, diphenyl ether, methylphenyl ether, tetrahydrofuran, 2-
methyltetrahydrofuran, 1,4-dioxane, pentane, hexane, heptane, methanol, ethanol, 1-propanol, 2-
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and subsequently reacted with the conpounds of formula
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wherein Pg’ is a suitable nitrogen protecting group, Y* is hydroxy or a suitable leaving group, and
R? is as hereinbefore defined, with a compound of formula (111), wherein R2, RZ, R, R®, R®, and R’
are as hereinbefore defined, or a salt or solvate thereof.
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GlRUSSIR m@tcasvnm@ws&nwm@@r @&@amau Y&RL(@Se).um

?Ir FZ]F]%F%%? hg?eavm é W])ih%cc}r%:? ug%szﬁ,é?r@ura] gll)as)r(]ioﬂg be guch that it
prnddesrstiiciontagdctivity a@@ thepamlmculgrn@ ihdire epxwawids.of fimaula (Ill). Compounds
of 16t (1Y 6@ EBRHIA kBichTBYitBR b&ﬁﬁgabl%g é’iﬂﬂ?’tﬂae&egéﬂéé h&iated and/or

I
il BB shtaa) e soeera Shier e Y AfrmBiYRgcompounds
of cdrmfila (Vi) Inéth §litable lesving gretips wey ibd propared ardefurtHeereact_ed without isolation
orﬁM{deF bﬁﬁkétﬁﬂiwitﬁnﬁesgorﬁﬁﬁﬁas' & ?er 5 (IIB??] Btﬁf]rg %gléﬁg{i’urdgg of formula (VI).

asol vent . oes not | nter . .
Arpengn 84it3PIRaIEFENS. 9%@‘ dhs lcﬁ'BP‘é‘”g%lQf'écﬂwlaal(\@')a?rﬁyma"@s’ aromatic
hetergdycled, Baifomic aail legterspphoaphdric @sitl estsrs, amwmbs @r gidps derived from the

re%tll)tp hd"?t %&n;{%ﬁ%o‘a«]ﬁ f&?fﬁﬂé (\/tiﬁl \fa'gei?‘g?ones %ggrg)%%th eggént 'such as

carﬁwdmé%ﬁ Qi@ﬁ@od'mdew@ﬁfé% a’i@ﬁ’@{eﬁ of ﬁytéble {e8ving arupsHpelude, but are not
nnﬁté@rwlcm;onwnwda amaédoxeen@e(maﬁw UGS (ORI, DROJTHIKyI, -OC(O)OaryI -

oé&@@‘?%ﬁd—éﬁog Py(]JPé1 Oﬁéf(%?lfy )f §8§ eo%,? tdgr’évtegﬁrgﬁl tﬁg ¥eactlon of

thejq:mnmomie;ﬁéfoﬁalﬁ% V“dzl |Wh§®pTY) ps/+Olt witarcarbothimidesbenzene,

di megdaydouhdar MM GE (Vlg '\nfﬁ%FehiM by %Ceggﬂéﬁleg%gg IFBE QFHpQI'éH tfrﬁ?nl c,%mpounds '

of géjfﬁéfaowﬂéwhwmt R0t REreachiorh Wik 7 Suighe agsnt” 1 example, the

conpolngk ph émplla élll)ewheretne‘t"‘r ia lefidroomay ben prepared from compounds of formula

(Vlg? Wy e &t MI%Y&’ ‘o? éércﬁd?r with ggle%sogiﬁﬂ Gs tiﬂ@l{;‘ @rﬂ@rlderb‘?)&%]ﬁ 'chloride.

pt
Th?s%rﬁg‘g'gﬁff m%becﬂﬁrfawaﬂd in wewmsavr@l of a@w@l?lechaé%m & éod'um carbonate,

so€ilin@icafbondte, pofasslirg lthrobmas, fb@tﬁi@suu:ﬁ%&bﬂbﬁhété | do@ium hydl'OXIde potassium
hygrﬁ{&é%lnéettr[aikg?mlnécﬁ|gfﬂﬂgmln%rf?ﬁ%%ée?19 I%roraa ﬁet%o)? omagé gg t%rldlne for

exaihple.e g vesyltisg compounds may be isolated and then further reacted with the

compounds of formula (Ill) or they may be formed in situ and reacted with the compounds of
formula (Ill) without isolation or further purification. These reactions may be performed in a
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Additionally, water may be used as a co-solvent in
this transformation if necessary. Furthernore, such
WO e@snsas8s may be performed at tenperatures freoT/iB2801/0G3810

to 100 C. The specific reaction conditions chosen wl|
depend on the specific subject conmpound and reagents
chosen. Such choices are within the know edge of one
of ordinary skill in the art. Conpounds of formula
(M1) where in Y4 is an aromatic heterocycle can be
prepared from conpounds of fognmula (VII) wherein Y4 is
hydroxy by reaction with a suitable agent such as
carbonyl diim dazole. These conpounds nay be isol ated

é?rbq gngled?)eg ﬁétt rh@n‘eré @ﬂ’ﬁ;ﬂg geﬂgh lﬂ'aﬁé?c?r{n Jaﬁﬁ %\lflrpogé S%l Laa evﬁopgnts are alkyl

ort ¥ ’Eﬁﬁ)(ﬂ)ﬁbl%r QF!' els@fsnﬁr%“a(t'f: lang afighetiobirdricetons, inelegenated solvents,
alkyr drheryl plhlfrlleéj Ayl @R. aryl hﬂkét@néseaé?rbﬂngﬁlﬁ hWMcJP&JnQerofr oﬁéf@rGaromatlc

h){dﬂ)cgrb?%r \r/ra e&a%kn,ggl?a%l n?({l st l%élf(fe\/ZJH{M grea?oéqlg]lt§§ ito, §hyl acetate,
isehupl agetpier §oprgpwkypet@;¢, aoyty! @x@t@e gnetbyl dsvhotylckedor@, dimethoxyethane,
dl@bﬂ)r&fwt étﬁerhYdﬁfo%éﬁiéﬁé‘S dlﬂk@f‘u)@%ﬁﬁéﬂ%’e S Qi Sacetgllnml Bibpionitrile,

B o e O AL bube A Sy s oo
metkephsing, etberi tteltshyirgfolan e Ainwethyliettahgdrofulant 1@rdioxand, pentane, hexane
héptéﬁbt eflethnol etJtBQnolaC@Ip?Jpgnol' Sﬁ Blllébé'r#ol act%u%%@ h%ﬁt@ﬂ& py£ butanol,

ace at e,

tate
d'%] ‘FfBWeF*ﬁ%{ﬂ%r ™, - Wee?w&n't"'e rﬂe@F%ﬁ@ﬁz@ﬁ@ne 2-butanone,
bedzenet Hglliereo raniaoie,dry Ierrés rmmh Wyridioe t @nbitle mixdire PofOfhe t édol/é? solvents.

A&Hkﬂéll?%étér‘r% bte usé”cm(% %o(meﬂ{ la t}ﬁiﬁér{sﬁ)rr%%iﬁn if necessap Furthermore,

suﬁ%feﬁﬁoﬁﬁ é}%y%e@telﬁcgmed ?b‘??"ﬁ?{ﬁtﬂlfﬁff[ﬂn}a 0 °C to 100 °C. The specific reaction
coRditheis nbdemt with bigebine fou rtiaan spelf:lﬂé-sdbjgc),t &Bﬁhpo@@ NdndNBagel@*@BSen. Such

chggﬁtﬂg%thlﬁﬁ%mﬁ&@édﬁe% E\%nqg ol{'dm]aaf) kcflpa@ﬁ lag . g ng[ ggﬁgm

chl CQQf‘FR?FPﬁS of fopmigja 6WI) Wf‘@'ét'm&rié an grogtati;mhaterptyele can be prepared from
coRPOFEaBiof fdrngla Hﬂ)&hhﬁﬁ@n YZ'I@H%#&@”@ reB&HOR G a E@iaHl?na%ent such as
coflh Aiigeists,c 47, Atreli 1oy B dgaeciriod e duther sapcied win the
comgounds wefermila (horsthey eay foe rforated om st ameeastedmith the compounds of
forfridfat NG rMBE, isciatioR of ARhES B{l}ﬁlcm bﬁme réa%ﬁdﬁ@ Iq-Fév be performed in a

ture
soly S0 BHeSaRAM NG e eare fon tr%"sfa@pféﬁw RO IR s are alky
or aybgtbers, albyipoeantesiers, areagiEndrsl allhhailemydr&wlbbnéhlﬁuld‘g%ﬁatédi Solvents,

alkg‘otop'é}ylt Iﬂﬁnléé"élkyl 0{ R’? ong diaWaYI wd ocarI s or %e{eroaromatlc

ounds

hyqipcarlzs@eq%qrﬁxarﬁ%{iﬁ Wéalﬂ? éﬁa%sj iolign %rﬁﬁ%tﬂﬁ’fdbﬂ@ﬂ to ethyl acetate,
isobutylnatetate, \Aobjopyihezeten n¥ityl Scdiste) ﬁ’lébhylbﬂéoﬁuﬂjﬁqkétbﬁ@ dﬂ’néthoxyethane

i RSy T, A S oo
butﬁ@ﬂ*tf%ﬁalfean?yé@@ehﬁhsaqaﬁay acnhlotﬁiiayl dther, methylrteiutyl iettiet, ediptieny! ether
mefyRéraY letheh! t@frér??ofu%etﬂﬂqetﬁﬂﬂeﬁéﬂygn%furﬁpeit4V liiokd! en éan(f hexane,

f.or med m_ace oride and sodiumio
hepfane; ylme&r}?F%az%P@ ror'” p&%%%‘?' géﬁr?f’a[}?{deY DUl dnRutaRgl,  2-butanol,
dichjernatethanm shiomfess el,2-dialibiosthenayayetbrdtrilpe bérzomigid, haetdnee2-butanone,

berRERS OBkBnedf arfoR U ixyigidse atﬂasﬁyriﬁiHQ,hoP%ny mixture of the above solvents.
Additionally, water may be used as a co-solvent in this transformation if necessary. Furthermore,
such reactions may be performed at temperatures from —20 °C to 100 °C. The specific reaction



10

15

20

25

30

sodi um car bonat e, sodi um bi carbonate, potassium
carbonat e, potassium bi carbonate, sodi um hydroxi de,
w@oeaassiiem hydroxi de, a trial kyl am ne, tri et hyPeriBeeo4/003810
for exanple, or a heteroaromatic base, pyridine for
exanpl e. The resulting conpounds may be isol ated and
then further reacted with the conpounds of formnula
(I'11) or they may be forned in situ and reacted with
t he conpounds of forrmula (I11) w thout isolation or
further purification. These .ggacti ons may be perforned
in a solvent that does not interfere with the desired
transformati on. Anong suitable solvents are al kyl or

cé}{dﬁlbnﬁbﬁlﬁéﬁ wmadebh‘rhd o th%répbcnﬁzsétﬂbfe‘ét comtifdURd bifd RAgents chosen. Such
?{ sol vents, al kyl or

C%ﬂ'%?? o ‘t"ﬁ"f"ﬂé%s'ﬂ I?S’/?& Fd"};ﬂ%%g'k% SAEs, aromatic
hydr Sompbiods of ormuie (\él) wateremt“us:—thﬁjtﬂ?r)dktapbdhcs‘LO)wrmay be prepared

Q:me@und§ df 1oRRLIE (AP MWHERINSY 916 Q@ byttle'ac%tlaré Qith Sthitable reagents such
ate, iso

ted t Q,
it ac] 'ra'awfesa%f@eiw?c AT HHeT PeEeRgg Sobize Sudble reagents
nfdly iretubexoue tifeanoé limitkidi ts, ayvatmplydhlogitid) excetylodhlodde eetyldoride formed in situ

frgﬁtnfctepylchlgr‘ﬂzfengﬁﬂ g@dtunq &iﬁehﬁk tﬁclﬁﬁo%%lgeor 59@ 598' %nﬁb Behydrating

c@tdﬁ@ps mﬂ?tgéslfeyl[eaftroaﬁmay bet ;pegprmedll lgﬁge];agesgrgqleeqf a swtable base such as
séﬁﬁldﬂ)ﬁbmbme’| sodiulebicarbetittea bytessifmi caBonate, potassium bicarbonate, sodium

h}(]dé%l é tggsth{ %ﬁ%)%e %%Ikgfamﬂhfd n%tf’tglgﬁﬂnlepfgpé)éntgle Qre%(ﬁetgroaromatlc

basehyrisivsfor qramEiea ToF resalipg cmRobndsNEn PebiSIREd Rih en further reacted
with | 1ee Qﬁrﬂbdﬁndé ol fétmall @nogt iﬁéﬁ%ayaﬁé?tf&ﬁhleﬁ ri Is@u and reacted with -the

benzoni t tan
oot of ey 207 WG irartlt RE ARG BRPEAPS: hete g may be
perfromed 03 s@vent thaindats tnobinterferg, withethe desiray treesfarmettpnasireong suitable
s&%n&oal‘éeélkyl I érﬂ' Shdrd, 2def OF BRA cQirs| fardhfti @  dliphatic hydrocarbons,

e oA ts; HEht 55 S I oL ek bR ity marocarbons, o
hétematomatic ineimgatbbn I-oc baswie, suitable delpentiincvdel big agget lirhited to, ethyl
aééf he%obﬁgmu@ a@gprasﬁ@gsaétate CIH:ESIS'T‘ aéta%!‘ %myp%b@{yﬁ ketone,

drg]eghoxm@uﬂagpre?yl ]eg‘ehﬂhgr]q%gpqepemlg{e%&yfomamlge dqmetﬂyl acetamide,
Pm%ﬁla)ébhﬂymhutnle Gﬁ(nﬁ))ém:hyll acztio atie, dietieyp ather nfethyht-butyl ether, diphenyl
ﬁtgrnpr%gtﬂﬂﬁ'heﬂpl et?trepu ? I&Fﬂ L}anm?h%thglt%%h}ﬁofﬁ?ﬁor q)ft—ydl&Xne pentane,

act as chloroforna
hepane, hb_epft@renmeﬁ'a@l eﬂt@)%t Rrypar@} Zpropgno), cebuipnol, Wg@@ol 3-butanol,

dkﬁ@r%ﬁngfhaﬁe réﬁMrohﬁmPEE-fdQﬁlﬂngdthbrﬁb tab%or’mrl%s BéHzBniWife, 8cetone, 2-butanone,

sui ta sodi,um car bonat e, so

oEHehE DBRET, TBlcactbOr CAPEOARE: SparuuRy 8t above sowens.

Abaummabowateemaxsb@us@mahy@p@ﬁlvm in tplettraemrmtlwmagﬁ?rsee Fgrthermore,
stidhl rBAdi¥nsafay s pért"otn@édmf |tétﬁﬁeﬂﬁurfa§frorﬁm &) 160r°Ca The specific reaction
et eroaronat | c, base

oAU PIEGEDIIASRAE oPaJPeLsEer o Ret oAU, 2 g phosen.  Such

chictues treclvithintthe krive/ledgepfana diordifiary skilinltize 4.1 1) or t hey
gfay ¢ g?”ﬂh@% H%g fo lﬁé \Hl%@/ﬂ &ein8AGL e(gC(W&(t)a]@ h@C@GQR/P@é#ISbe prepared

sol ation
frgy ePmPRUALS @‘rtormt' Vi whesin Y g BvdiRy bbséeaﬁté?'r%thr?e%"tttﬁe ggents such as
ctﬁ&bféﬁﬁﬁteé di iiﬁe foiereta CIO(OjOHIG dr @1-€(@Y0aH 1.t Tresel esibtioasimay be performed

|n ea/ Ersefg?r% OJEntﬂtSA{'FQs% s%%tt %Q%(ﬁ r% a%%ﬁgtg s%ﬁpnmaﬂ'é%\(lgongtre potassium
carbonate potassrum blcarbonate sodlum hydromde potassium hydroxide, a trialkylamine,
triethylamine for example, or a heteroaromatic base, pyridine for example. The resuiting
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aromatic and al i phatic hydrocarbons, hal ogenated

sol vents, alkyl or aryl nitriles, alkyl or aryl
whedosoeds7 ar onat i ¢ hydr ocar bons, or het er oar onBtT/tB2004/003810

hydr ocar bons. For exanple, suitable solvents include,

but are not Iimted to, ethyl acetate, isobutyl

acetate, isoprop'yl acetate, n-butyl acetate, nethyl

i sobutyl ketone, dimethoxyethane, diisopropyl ether,

chl orobenzene, dinethyl formam de, dinethyl acetam de,

propionitrile, butyronitrileggt-anyl alcohol, acetic

acid, diethyl ether, nethyl-t-butyl ether, diphenyl

et her, nethyl phenyl ether, tetrahydrofuran, 2-

dﬁﬁpbmdstr@yfb@hé@dtéﬁ éHdélHen f%rtﬁ’er‘?'ééé?é@'il\ﬁch t%&%@@ndsfb‘%ﬂﬂﬁa (Il1) or they

nmet hanol et ano
TS A e I B s i i b Gpsion o e
purifitatiorof d)'he!ae réa@iogs oiaydbleqmtfhafed in acelvent thati ddds not interfere with the

: del%f?ébz s*of'r’nét enes ngr%‘gntab?e pcg\?eﬁgoé}g allgfe&z% s{thetré) lag%yp %ryl esters,

ani so
af%@@@'@o@'@éﬂ'@shydweﬂp?fﬁo ﬁpwwatewwntﬁa@kvb@r agkditrdes, alkyl or aryl
kefdPes Obromatic inpdrbddrisont I aﬂfﬁél@l‘dé&imaﬂ@ HyﬁroB&S&ﬁssarF)ér example, suitable

soF/lér[:tts rh% ?%rb%t a%%%pllrh?e%ég é?l?yg c%% bﬁtﬁlracg Egg |'SPPr8py] acetate, n-butyl
aqE@&@thB‘ryl sobidylt ketane, dimsthexyeitiang, dilmml ethet, lvblomybenzehé,cdimethyl

fofméRlidRs tdlnﬁéﬁ’mp Qu&emaed pr'b?@lgﬁrét DuGrRAGES- t-a%HlP Qlcgm ' éb%ﬁ% 3Lif diethyl

ety Wb PGP o ) FBPBI vabers sebapigoan, -
méthyiteiyahydrofuraDS( @ djceend, perdanebexane heptent, frietiamal pethanon dspropanol, 2-
préHanélortJEU Aol ( \4Lﬂu\tan\5’ﬂei-@utéhoT(AfdlblﬁorBBﬁgﬁhgﬁ%y Q'Xorc;fgl‘?rrt § 9%ichioroethane,

th a suita ent such as an
acggrif U5 GPZER sy PERISTeT REUENONSABEZBRE 'alEe RISglE) RsneecECrpyridine,
ortahg mxtes ehthe abbveiscﬂ\lentsab%lﬂltlbm?, e m&she 0sbdLE® a co-solvent in this

R @bRRAG B 'neé&géﬂg m FQl'rtﬁéan@%n A regrgfoﬁ‘ss ?Hgg Be ppaﬁrflg%me%t &t temperatures

pot assi um bi car e, sodi um
froRy o) 8e1002°G .Ta? R’W‘%ﬂ‘h rRRetion p@r@etﬁw siisae wilbrlersrd op tes specific
subjectacopb@idoadonRBgdnts bivsen. Byt dhdiksfDE wWiKiARE RnowldRe of one of

npounds may be isol ated and then further
m&%ﬁf%&uﬁ&e%ﬂ the co ounds of formula (111) or they

may GeEPPyTdTEd farmulg(YIl) veeein Kaie t@B(Onlatic or kESEuany Ganibe prepared
froff co 6Lr|ﬁd|{s ?2 frc])hﬁdlé é\xgaémgg@ﬁm%yatdxpe FUactfoHrv@lth %rswtable agent such as
an B R PR eIGR., 5052 Foehirs e e dves (B pregencs of a suable
base e (ﬁsnan"mh catbryaty, swditmb bisarbotale npctassiven alakphater potassium
blC@Fb)Shat@tsB@i[lﬁ hé/aflokl}dé &Easéﬁﬁﬁlh?l@rﬁil@é' Dtr dﬁkﬂa’?ﬁ\?ﬁé "Ene"’?lﬂl%nknﬁ for example

atic rocar bons ogenat e ent
or §ASBIRAICTRA Bese, BT 1o cramyie. B SHPU4S SoRRRdscmy be isclated and
thenydlthecraadiadsith the cdreorndsof domatilia ¢l digy Gy IGrmelr O situ and reacted

wﬁF}(f%r[%Lnge)urr?:iE‘'o]E %Erl-uﬁ gﬁ)l \M%gﬁtﬁsdlé%%gr?fﬁfthé?gh %t?on OlIhespe react||ons may

be perqrmedin a@o}yg@tﬁ/at Sees ngt @terfﬁ@tmtmthq dasiest tyqnsi@gmajp@ Among suitable
solgnite il tdn ang, etlﬁbr$ SEI @p)éhl LAY ardhhttio rn8 edligrale hydrocarbons

v B o 1 TR 5 S8 B e SRR, yobSone, o
he@pﬁ@matlmmampnsbLﬁoypxa@[pleeswtaua pbleenyd include, but are not limited to, ethyl
acetate, isobutyl acetate, isopropyl acetate, n-butyl acetate, methyl isobutyl ketone,

dimethoxyethane, diisopropyl ether, chlorobenzene, dimethyl formamide, dimethyl acetamide,
propionitrile, butyronitrile, t-amyl alcohol, acetic acid, diethyl ether, methyl-t-butyl ether, diphenyl
ether, methylphenyl ether, tetrahydrofuran, 2-}nethyltetrahydrofuran, 1,4-dioxane, pentane,



et her, nethyl phenyl ether, tetrahydrofuran,
2-nmet hyl t et rahydr of uran, 1, 4-di oxane, pentane, hexane,
whe@sasds’ net hanol , et hanol, 1-propanol, 2-propernts2004/003810
t-butanol, n-butanol, 2-butanol, dichioronethane,
chloroform 1, 2-dichl oroethane, acetonitrile,
benzonitrile, acetone, 2-butanone, benzene, tol uene,
ani sol e, xylenes, and pyridine, or any m xture of the
above solvents. Additionally, water nay be used as a
co-solvent in this transformggion if necessary.
Furt hernore, such reactions nay be performed at
tenperatures from- 20 Cto 100 C. . The specific
t 0 n S th
hé)éﬁ& He‘BfénQ R)g{hgﬁ(ﬁ) &3%@ ‘?@’ tMS 0 %@gﬁéﬂg[sgcwaeﬁbpg)g%n%r 2 butanol,

ect conpou nd
d'ﬁﬁ"?rﬁmﬁth?rf?e CWWSW@d‘g%rd@h'm@ﬁ*éa@r a@ﬁt@nltﬁlar Benzenitrile, agetanee2-butanone,

bétizkne, Ablu@te ainisuie] yyleﬁ&m&r@ﬁdlﬁé Broéﬂsl“nﬂxt(lr\;{l of fHRY alfve solvents.

TR e e A
suygh d@actl%ﬁwrb&tneﬁgm@gmtqmchrea‘ fiinh 620 Y100 °C. The specific reaction

coMaRGIt @ bdronil dzbkﬁﬁleorf @néc‘sbé&ﬂéssuﬂ?ébft J?Jﬁ]pel‘?d'df g &%sen Such
or car bodi | m

or et v e e Bles d cnm el dn e lae ut are ot

I ! m Altehatively, doropainds effpinnge (Midhaybedgrepared by reaction of compounds of
foFlhjdla;@m5 %ﬁéleﬁﬂ*’/b@dbmn% COTTOUEdS of fﬂrnTuIa IB Ougder de(g%dratlng conditions,

Ianlno prop
po VA "{nEDCT ese reactlons may be performed using agents such as

caﬁaadhhldemréb,aﬂ)odilnn’im teokyd dpedie - Such aditabR dgehinclud€ YUl Hiel rfot limited
Ch| %fcg&%eﬁéc%bodnmlfe lsoProE){lcartéodmmde 4- t[‘ﬁ (c’ %tpgﬂglp?)ﬁrowl] -3-

ethmt@ﬁlfr@?q a)girocdﬁ/opq}e (EDC), 2-chloro-4,6-dimethoxy-1,3, 5-tr|azme (CDMT), cyanuric
chivtiad) € N Z Gtk (4 jeediradthdxyyl, 3, 5-Nabwh-Dlyi) M- métRyirh SrpRdiRmuT Onémtmie O-(7-

az%ggﬁ%tk Tl P@PHWZN ?etr(ar’?'@ﬂ;%'gn@%r ﬁg%i;%g@"?{g S2biatd ) matu)

enzotri az
cagiepyginidazeifhexaf | uor(@Phosphat e ( BZRptriazole-1-yl- oxy-trls (dlmethylammo)

phgspﬁmbﬁmﬁﬁb(ex&ﬁtﬁﬁdﬁ)ﬁéfétﬁét@b ongbpyl, 2 QCEtW?VI %%WLHO i o ~ditydtoquinoline

etranet

(Eﬁgégﬁf(pﬁﬁé% 0| S{D quir%J) ilrargetﬁyluromum hexafluorophosphate (HBTU) 2-

(dit@bk )/FMSH rﬁ&@f -Abe. t{e-'r;%-{r@zm-gﬁg (@en %%Etpr%-r%m r;rhﬁi% Hfactlons ‘may be

Peé’%ﬁ\@%ﬂ i iaaios oL dRon vy BUoBe oG AB o b motmited t,
hygrosdemogiandle (OBt ryroagktbbdnyétiazoBUHCRD| &- @deu&@ﬁmude (HOSu),
%%Y@%o %M%n@éﬁdo%-dlké )&%ge IQO lﬂcﬂﬁ)ﬁ%me{% I%mmopyn%lne (DMAP).

dr oxXyazabenzo r I azo
Wl];q_trm', gﬁegg( ifives #p REERSSTHAERENdS on the identity of the reactants, the solvent, and

theNetpetatoiy Stcneroles BremathRMEImdwRds Fahderdrathae skiHAR) art

and i di ne . \Wet heré}?h Se "
daeieEhe e BRRIRAL b BRI (s he e o R OB "  Frampound
Ofﬁéméiﬁﬁbs t he sol vent, and the tenperature. Such
choices are within the know edge of one of ordinary
skill in the art. Alternatively, the conpounds of
formula (1) may be prepared by reaction of a compound

of formula (MII),RF "' 5 (VIII)
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wherein Y5 is hydroxy or a suitable |Ieaving group, and
Rl1, R3, R4, R5, R6, and R are as herei nbefore defined,

wowdok/osdisponpound of fornula (1X), (1X) wherei nPQR2IB20EH/B3810
are hereinbefore defined, or a salt or solvate
thereof. n general, the |eaving group Y5 in the
conpounds of formula (VI11) should be such that it
provi des sufficient reactivity with the amno group in
the conpounds of forrmula (IX). Conpounds of formula
(VI11) that contain such suitgble |eaving groups may
be prepared, isolated and/or purified, and
.subsequently reacted with the conpounds of formula
(I'X). Alternatively, conpounds of fornmula (MII) with
sui tabl e | eavi ng yups may be prepared and further
reacted w thout ation or burthgr purification with
t he conpounds of ¥ornuyl a (HX) ford conmpounds of
formula (1). Anong SU|tabI: | eayvi ng groups in the
conmpounds of fornu halR’des, aromatic
het erocycl es, sulfo i C [ eanhydrides or
groups derived f QB of® conpounds of
formula (VII1) ereln YSR s RYy r5xy with reagents
such as carbodiinides or carbodiinide sp&les.

wl’@ﬁélﬁfpﬁ a6 hgdrosubi abduttaldieasdving droupyad iRicRAARS, RIR°ABRd R'are as

g{i%(fﬁ?d Evﬂ?f%%wgédn %ffoé%ﬁz‘dl*&l 'k;r} dazoo'c? o aryl

-OS(O)aIkyI -0S(0 )arwa_ - OPQ(Qal kyl) , -OPQ(CQaryl)

, and those deri ved from\he reacti on of the conpounds

of formula (VII1), V\,hereln Bl is -OH, with

carbodi i m des. Conpoundgzdf fornu n4)§ (M11) where inY

is a hal ogen can be prepared fro onpounds of formula
wiferdin Rj andrrase heryiBbafere dgtitedxy atsylt pespveiedieredfit h a

S{J/II } l.ﬁ%@ﬁeré‘%é‘teewﬁ@éro@%&%'tI@e ch%uﬁd%@FbHﬁéﬂ§ (\ﬂfl) dhetildgt 8uch that it

oriRS UG STy i EheCaUTTS SToui 8 GRPBUTOS Oh PP [P, Pompounds
ofrfe:mua oMiil) vihathcoaigimnsush swiddblen teavihg gropbs otaly deei pfepased, isolated and/or
pl.ﬁ’ﬁ@cj ¥hd &JBL&"UEIQ? reabRBSFth HRAGH PR Ris TR¥% A Fa @)@)I’ f/ﬂér‘?ﬁﬁﬂelyncompounds

presence o sui tabl e base such as sodi u
OfJaWHﬁ?né\f”é) W%*bawﬁmed?%va}%afﬁawsemab&@a&fg%?ﬂ e BLEWSE geacted without
isdidtion 6futingr pudfeativnmdth ¢he aghourds h:f/tdrrmxa d)e) to pifdra senpmunds of formula

o hyﬂﬁ&ﬁi ftablé Iéa(n'n lgt‘aﬁgérﬂ ﬂ]% c B&ﬁo@y ng:\)/ﬁl‘é a?éf_ﬂ%gg'aromatic

er oar ona I ne O rex
hetasaRtFIes. SToRG RS PHIAE: AElyOHRES, Sl HoNP deTAg TOm die Teafton ef compounds

of rfeafAzL /Wi iHerdih &° GORJPeKY OGithOfeademts Tilch sl c4rboalimidEe yr BAEPodiimide

spgg?{mFéanque)%]ofsslu ealggwgar%ilgs mXYlJéJ]fbhpgrﬁ n%Wr%thadt% Eﬁlorlde iodide,

i on or
lmmamlé i O8(Plalhyl, W@@éawlea@@@dfﬁ@kwoé@)%fw@dalk% Z0S(0z)aryl, -

&P, IOHS(OH9BS aRPihobOHERVES fiBmWthd ReabtA di@fRd ddfbounds of formula
Ui tabl e solvents are al kyl or

(VH'? Whe@f%@‘%'&él"ﬂ@:—éo@ad' S esters, aromatic and
al i pbambpoandsyad fapmala b‘dh)swhdnaim@eslameldgamaﬂé)ﬂtpsqpawldﬁgom gompounds

of%rﬁlulangﬁlp)'v&h%?em @b #élllyd?cfxya:{yyr’ea&ﬁﬁ QRS sALABBIGER: For example, the

roc ons t‘eroaronmati c
compounds of formula VIlI wherein Y is chloro may be prepared from compounds of formula

(VIil) wherein Y®is hydroxy by reaction with agents such as thionyl chioride or oxalyl chloride.
These reactions may be performed in the presence of a suitable base such as sodium carbonate,
sodium bicarbonate, potassium carbonate, potassium bicarbonate, sodium hydroxide, potassium
hydroxide, a trialkylamine, triethylamine for example, or a heteroaromatic base, pyridine for
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hydr ocar bons. For exanple, suitable solvents include,
but are not limted to, ethyl acetate, isobutyl
w@ewsasag7 | sopropyl acetate, n-butyl acetate, PEL/IB2004/003810
i sobutyl ketone, dinethoxyethane, diisopropyl ether,
chl orobenzene, dinethyl formam de, dinethyl acetam de,
propionitrile, butyronitrile, t-amyl alcohol, acetic
acid, diethyl ether, nethyl-t-butyl ether, diphenyl
et her, nethyl phenyl ether, tetrahydrofuran,
2-nmet hyl tetrahydrof uran, 1, 4-di oxane, pentane, hexane,
hept ane, net hanol, ethanol, "1-'propanol, 2-propanol,
t-butanol, n-butanol, 2-butanol, dichloronethane,

chl rof 1. .2- dlchloroetha
et T Tests, SpBRARGS Tl e usSted 3hb chin Sirerappsted win the
cempcsloﬂseof feyhuien 8X) orethey pgy belifamed i siturgndreadted wittofhetdompounds of

fHROY EU)@ QlitheRtisolatifel S ﬁ‘drtﬂ@na!)dr?!‘catlﬁﬁt elfheégr:?ggtg)gg ?ﬁéé/ &5 pétformed in a

sgigert it e 2ot RS Mt B e Ry el FAong pulible solvents are alyl
ot enypetha’s ualies of aginester® GaréEndtio a]:GQaIlﬁhaha' hgdreqae®ing,i lalogenated solvents,

afkﬁaBF 'é?ﬂ ﬁﬂr@' téollﬁﬁ‘ CQ@? q{éto‘m% ﬁl%?rﬁﬁ(p qggl%ﬁérgﬁnsrs p&c Ihzetje??baromatlc

bj ect” conpoun
hwr?q%rtwnf he Ok IFERINRIRY g%"t%ﬁ'e é?hée"t?ﬁ‘ '”6'#@!? riat yres Ret| ljmied t@ h@thyl acetate,
isabuityl éaéwmlm;dﬁ)pﬂfacét@fenulbaty( Yedtdi, mBIRYISsdbtyY Retbife, &i“rnethoxyethane

dfsr ?@E#I' & \)Et ﬁlo(@%e%e%e a@gaﬁgp o?rﬁ%%g f n?éme}lgg%% am'?(/j\n %roplomtrule
b@iY@O'Ft‘%tﬂ'%“Yég}'@ﬁhO':S aesic sasidg Q‘Qﬁ@%)ﬂtheﬁl mﬁihdlat‘é"@tYE ethighedjghenyl ether,
n@ﬂﬁl@ﬁé&ﬂd%tﬂéﬁytemwl‘émh&t ethnanfetralyBrofudin, Med-dibRmas! 9€’ntane hexane,

T R TS e e

dlbhiprnmeﬁla(ie} )Q)'tlowfqrmoui dichloioatham acetorfitrilet henzonitrile, acetone, 2- butanone

b@di@hé | GRERD nanls-Elée Sﬁleﬁ&acatnb O}BV'FId HBY oP %nf %&tﬁfenlﬁfrj (teHen abBove solvents.

e LI R e HRRSFRNoFurhermore,
Slmhyéa‘ﬁbm&' beapekfpimenrat éamyderatigeefron —a0 80t 100 °@ndhe specific reaction

cc?rldltlgnsaﬁﬁo‘%eﬁ‘mrdéﬁé{éo fhe éﬁé&lﬁ@ﬁ]@%otegosn%m{@ D rea@érl@' EndEn. Such

y or ar ar ona
CWF Gf,ed’i’%]ﬁ‘ﬁge k"t?i”leﬁ%ef %‘PB%PUH@PW sifig st bons For
exanpbmpowds battmuls oViNenhae ime? $om arbhibtichero®lcle can be prepared

fn!)rjn g{)%?&nﬁgof f@rtrm‘él (\émgﬁ c?élﬁ o ‘sﬁ—ﬁm&yéy %&ﬁ%ﬁ(ﬂﬁh ? sﬁn?a% oé%%ll\t such as

ceabwt H'é‘%?@?ﬁan esgucp@wsﬁwayeh%plateé mnértb%efvﬂéﬂereacted with the
ccdmmahdrsyd:f fsnarrumaamdﬁ theyi rﬁﬁ} bwronae@tnaém dfd r&fcfé@ll With thé icb@pounds of

fog{uhg I(l?( W'tE'?]Ut IS’O{a{I% ?ly {urt Inpcaa? j’h?ﬁ% %‘?}WSPS maytbgygerformed in a
sq@nhtyamﬁyq)t irderfecs W|t}'t the ;igemyd trgmamr@atlon Among suitable solvents are alkyl

orzarﬁeétﬁéfé tdyr é\héfﬂré%fe%’er %Fbma%c %n@j afphaiREn dP&:QFb@ﬁ’se haBSé’%ﬂa@i solvents,

et han propano
a'Fﬁb?ft a?ﬁ’& niti b&ﬁ%‘n&f %ﬁ%‘ﬁm aro F%“&Sﬁ’ra?%‘?‘%ﬁ‘g'né" heteroaromatic
hycdcerbofir lprr Yere:] Ghltabboatl\featselnclatteetboharter mdt dimited to, ethyl acetate,

QA %@ét&t%' ls@proﬂﬁ: %EQQ@ n- gut?luéc%w Q'netmi3 nszoﬁﬂtgl’ kettﬂeu?fﬂ%%hoxyethane

ani'sol e, l'enes, di ne ture
dilgpRsQRy! s?ih?ferﬂh?roﬂl'&ﬁef‘? oﬁbi'l'qtv' ‘C\Rmaéff"de?m?”ﬁ@yhs?é@?a@@a propionitrile,
butyporsidley @atnyi BicsHal, Saceticasiti o distlyi efhet, fmétﬁyﬂ-@&@tﬁr ¥ther, diphenyl ether,

}éﬁ% SR %,e d

L e T S N A
heptenet | pathanol, ethanol, 1-propanol, 2-propanol, t—butanol, n-butanol, 2-butanol,
dichloromethane, chioroform, 1,2-dichloroethane, acetonitrile, benzonitrile, acetone, 2-butanone,
benzene, toluene, anisole, xylenes, and pyridine, or any mixture of the above solvents.
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conditions chosen will depend on the specific subject
conpound and reagents chosen. Such choices are within

wo b@sksast edge of one of ordinary skill in theP&r/iB2004/003810

Conpounds of formula (VIII) wherein Y5 is -0OC(O) al kyl
or -OC(O aryl may be prepared from conpounds of
formula (VIIl) wherein Y5 is hydroxy by reaction with
suitabl e reagents such acyl halides, acyl im dazoles,
or carboxylic acid under dehydrating conditions.
Sui tabl e reagents may include, but are not limted to,
pi val oyl chloride, acetyl cﬁﬁgrlde acetyl iodide
forned in situ fromacetyl chloride and sodi um i odi de,
acetyl imdazole, or acetic acid under dehydrating

AG?JPRE‘FFV' YAT ey B sef @g AP SR¥EHY s drapriermationdbingcassapie Furthermore,
siphasadtions by e parotradl & thaeataes oras26 éclidutoocCar blmaesb@cmc reaction

s
@%gi'g% X ggﬁmlo&glgﬁdmo Q\tga%gélﬁcygtfbger F Qg}rgrlso%h 6%?% S ch%lsen Such

chaiqes Bre Wit the knawedge %naﬁf erdingry skibindhgare, or a
het e:ctemb@n‘m bﬁfohﬁﬂ@(VllDW%ﬁ& i i§ O?Cg%)élmbe—OEKQaryl may be prepared

esul tin e d S ed and

b el S ERLE NGty B Wb Rinietensy S St Thagents suon
atyb hdligesradyl imidadotes, cuiear bpwaeﬁfe@ under Heltydesticpenpditiots Syitable reagents
n‘fag :rﬂdsld@at{ulk E‘)')e i ﬁrlglfsl-:‘gtt? ;@?{o?lgdh%?g racEtVIra;thLbrﬁHeo raﬁ%tyl |od|de formed in situ
51 arhl SR AhSoTE KO o ATy OmeEte | fese PPdundsr dehydrating
cénddingd. oiThewel reactiods1onay beperfainded is dhey presencare® zabitpble ddase such as
&1’ i chthr%'ti so@k%yﬁl%ﬂon%% b?tgéﬁd?ﬁ §arg 'i){ags@rﬂdqci(arqonate sodium

hati c rocar nons ogenat e ents
h)éqr(g)qlden pcgt?:?quég hydéqx’g&gl a (yfalké(lpwnekglpglﬁléguneggroqﬁmplg or a heteroaromatic
biwedpoidme Barexample. Thé essolaigOetipoGnd3yidyORBis6Iates and=Men further reacted

wﬁﬁwlc%ngo%%g %E lf(ﬁmﬁlgl (Pgnérsthéy%bagggﬁ chME? qrE Sitd]! %Bd reactecﬁ with the

comRapBdseor il ) aithaus dseiations oh rtherspisieaion. k Fheseoreactions may be
péifof’fﬁédﬁm@ﬂ\léaﬂmat dbeb &Gﬂhl@ﬁéﬂe vﬁthhl@é deswBd @ERRPMZRAS, Among suitable

t hyl t am_de ro
cg\(ﬁnnFr O%I o] I c, % e%erﬁ %’ c SWP &8t Ia&on?g%)&ng(ﬂ?@ia&w|hy§r’ocarbons
hamgwated mglveqﬂs, Q|ky|b19t‘ wryl eitries:; ,allyl pheryl ketendse mfomatic hydrocarbons, or

h&@%&ﬁhﬁﬁ?ﬂtﬁ}oc%ﬂw %FOF %h@ﬁygﬁt%lééﬁ%nts include, but are | not limited to, ethyl
etra IO,

oIl i RAnbi AT ObH Aeebis RAAR acBEB A Pesucrobus ketone.
ditmethuxyathahe, dllsctp.udmhelher Zhlowbenrehe, dimethylcomrantiden ritmethyl acetamide,

pr‘BE\Brﬁtrn%f QﬁtWomﬂ'Hezt-gﬁwﬁ té'lc%&?eéc@%‘gold %%@rtypé‘thérr hlefh Hsbutyl ether, diphenyl

enzonltrl , t one, but anone enzene,
etheyj g@qet%ylp@gwleﬁtggr tﬁtfﬂﬂ‘y?fﬁfl“faﬂl r?émetBYlteHﬁ’Vdfﬁf"if?’lJr é""(S’fox?’P?e pentane,
hexme/ eheptahy, embmand\deihénoomaﬁrbpanowatmpaﬁaly thetants ea-bai@and, 2-butanol,

dié]%r?lﬂgt}{%t cﬁl&o*onh‘% 5 5%&2%%‘ Egegoﬁlt ile ntfe%gg'n‘?tglr 8 cetone, 2-butanone,

suc Veact I ons
bangsfise rteltience Snsplgmxvienss, @nd cpywme cr mmensw@u ¢fi the above solvents.

Additiéﬁ&llyQﬂet@rQﬁéy B 1288 as H0S-Ssvent in'th@ﬁﬂ%f&ﬂm@tfbnﬁfhﬁcéa@@@' f=!1r€hermore

s el S BRI 2050 b BREUETS B Ay OaRP [ THE FApaTe rscton
coadrtuons@hnmwd@egﬁndfqmrm|saec(ﬂd| subjectvdoapeind & neggents chosen. Such
chofed 50 GRthik Yle knoeddd dPBRY bf ofditrPSkilRk Blaaked

Compounds of formula (V1) wherein Y° is ~-OC(0O)0Oalkyl, -OC(O)Oaryl can be prepared
from compounds of formula (VHI) wherein Y° is hydroxy by reaction with a suitable agents such
as chioroformates of the formula CI-C(O)Oalkyl or CI-C(O)Oaryl. These reactions may be
performed in the presence of a suitable base such as sodium carbonate, sodium bicarbonate,
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from conpounds of forrmula (VI11) wherein Y5 is hydroxy
by reaction with a suitable agents such as

w@ kiosiosf18T mat es of the fornula Cl-C(O) Cal kyl oPCT/IB2004/003810
Cl-C(OQCaryl. These reactions may be perfornmed in the
presence of a suitable base such as sodi um car bonat e,
sodi um bi car bonat e, pot assi um car bonate, potassium
bi car bonat e, sodi um hydroxi de, potassi um hydroxi de, a
trialkylamne, triethylamne for exanple, or a
het er oaromati ¢ base, pyridingfor exanple. The
resul ti ng conpounds may be isolated and then further
reacted with the conmpounds of fornmula (1 X) or they nay

poE@snfuﬁr B&Boriake, Spdtétsﬁﬁhd bfcﬁ?@ﬁa@ i tWBroﬁn@@D@sté&ﬁmehydromde a
ol ati.0

R st B ek B St L e fo gampe. The
resufing epmpounds rTmyé@ ispiated andethére fusthel tehcted withl thei qopgounds of formula

) fo@riﬁefyomﬁbb Q&me@‘rﬁ‘? 36l s Fe'ébtle@ Wit tM& 'EBI%p@Un@s %# l@frhuasz faX) without
aryl eth esters, aromat

ar
QD R Lo b SRS rEeaiod e e PETER 5 Savqry thab does not
interferé with theidesised trahéfgrhmtmn amphg ketableeslverds anewtkylcor aryl ethers, alkyl or
arﬁ)égtggcgrroma{@ando{hp%ﬁ ﬁ\yo%"cra%ﬁé 'hglogé(rgfﬁ%rvgﬂgSalng&raryl nitrites, alkyl

e solvents 1 nclu
or yhieterest & omaliudrogreengt &, heit%??é‘ﬁmﬁqc hygrecaipens. iFepprapIRlp suitable
so&éﬁiz @ickide, bubeiteytot Broittiad, @thyhadebyd, isobobidcpiatdl @bpropyl acetate, n-butyl

aca a{m Q‘r%.%'yy %%E@eke dpqﬁl i %Q{h? {har% hcﬁgc%ﬁrcgp&l g{hglb %ﬂ%%ﬂ?nzere dimethy!

formamydeoingati @cet@maﬁymrowrutaéoputyraaléth c-ainy] @loohel, cAcRq acid, diethyl
ettfdr herhethﬂ%h&l - éth&ut Yibhedlinedtherdi plgpbher@f hether, tetrahydrofuran, 2-

m%ﬁ@ﬁ%f@@ﬁ%ﬂﬁr S OX?T}; Sénriﬁ%ylg%xgg(“rqgﬁarbee megﬁgol eﬁ%angh é propanol, 2-

prév@pelartéutaneit reinanol, ei-butensl, , dignigromgtaans, , cliorofpiny pRichioroethane,

acEtofﬁHﬁ@B@rkzomﬂn@léﬁét&@ 2- b@tapéi'k Béﬂzenéj&&tﬁbln@ré}m%ﬁehﬂﬁ&wes and pyridine,
or of or

or e FETE g Pt Sl Dy e, b b5 35,9, g govent n i
traasformadtien ifHogbensary, Frbermypre; duahereactionsimay riexpanioenedf atttereperatures

froﬂP%eocS% Y@d‘t’é vﬁggl éa,ffar}géét.afn cmtsh BB eh Svill §652n@Sn dhe specific

co- sol vent ran ormat i on | nec_e_ssarg
S”ﬁ@‘?*t‘i?@"tpﬁwdea“dst‘?@ﬂe”rtseﬁr&s?'bn§”ﬁ%§h%@sp%? fhiReiie gnowledge of one of
ordigmpsuilBih theest. from - 20 C to 100 C. The specific

; Egcée&rrg&ur?o%rbq lf&rlgglg z\gﬁi\fgﬂ}?ﬁ% ‘t?‘silscﬁgggﬁﬁg Scl%n t%ﬁégﬁ;&&@ecgh bl grepared

frop qompﬁunqﬁéw%ﬁnw éﬂlaévf@felrb ds bydrexy @y reactionowith g sijtple P&ent such as
anallidyl or@@l@%ﬁw shieridef %éﬁdh@cfldﬁh Imay Béﬁ)@l‘f@rhﬁd ¥bthé Bresédoé oF a suitable

I k b
oo iR o3 OPTY, SHETEIe, 98T SGRPISly BHSTLEE e potsssum
blcarb@uate a&mki@rrafyéwds,mtasagmdmdraxwla *oalkmrylhe dugtiitamyne for example, -

or %mefé"rda?cﬁnatlgmﬁé;ee p&rﬁﬁ’ffétfbroéﬁmﬂﬁy ThE r&8Ithe ESRSbuh s FnE)?be |solated and
resence of sucg S Sotgl um c on

r
v ot B Qe poae it By BV depiie h situ and
redmteralaw:tro thet mmmomtlsumﬁ fapalteo KK)J @vithquo tisetesionu or Hiyrtheo purifieation.  These

% rﬁé{? B rEanH tmé'sﬁﬁéd? (fft 85eser%@m?ér%re Y%h ﬁ\% desired transformation.
ro I ne

tIC ase, for exa

Antasg Lﬁ“t‘ﬁ%S?!Yﬂ?fﬁoerﬁo%thayawbewéJ ko ) eiees Famatia@nd aliphati
hytﬂr@éﬁ'ﬁﬁdﬁé ‘Nalbééntai&d shepeUBmg 6f afypmitttbs) &ikyK)orogrylt Retyne8R gromatic

hyc?rocarbons or he{ér rcgnlilatlgl hgdrocarbons For example, suitable solvents include, but are
not limited to, ethyl acetate, isobutyl acetate, isopropyl acetate, n-butyl acetate, methyl isobutyl
ketone, dimethoxyethane, diisopropyl ether, chlorobenzene, dimethyl formamide, dimethyl
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reacted wth the conmpounds of fornmula (1X) w thout
isolation or further purification. These reactions nay

wheoopesf18T med in a sol vent that does not i nterPE&r/B204(03810

the desired transformati on. Anong suitable solvents
are alkyl or aryl ethers, alkyl or aryl esters,
aromati ¢ and al i phatic hydrocarbons, hal ogenated
solvents, alkyl or aryl nitriles, alkyl or aryl

ket ones, aromatic hydrocarbons, or heteroaronmatic
hydrocarbons. For exanple, suyjtable solvents include,
but are not limted to, ethyl acetate, isobutyl

acet at e, |sopropyl acetate, n-butyl acetate, methyl

a%eﬁ éj ! yIro |o"?1 e e%utﬂ"gmﬁ hQ;é}ﬁ?lt 51@61@ b aqgt'ics 9(9(?1 ocﬁé(thyl eéﬂm?r methyl-t-butyl

zene,
epero plphfmyt ethqremetbyjpwwrﬁtw  tpteahygdrofyFap| Z-me%%ﬁ&'lahyda%fé&an c1,4-dioxane,
&fdrid, heliant hiéptaﬂé hﬁéﬂwaﬁﬁ?téiwdnot ‘Ihidép,éholet-lbftfpancﬂtl fHuemyl n-butanol, 2-

b%tarppit %%n?qecg?%/ %d%?rafr% e{ 2 ﬂlclﬁ?%gtn% ne, acetf%rﬁtnlb berﬁgr;(ltglrt]e acetone, 2-
biteqdnanwenzenet toand, anxe@lhaml@hqs andpqyogjaqn@r anyymigtuespefries 2 abO\’/e solvents.
AE%f?dﬁta@angter rﬂa)bb’é @sréglas a?co-sgl%rﬁﬂﬁhls e FEHRfi B Ry, Furthermore,

or oet hane, acet 8@ é&) 1@ °c. Th < .
SURGHBRSHPTR TGS RTBHER TIPREAN R BB - S i Pl °Cy JnG g reacton
cam itoed Ehosxy witindzpendaon theyspiedlfinsybjest campound Bbdireagerfts thmeen. Such

cf?mce\é% es\19 h}ﬁ‘%ﬁ‘é ?r}ow%qgé b cﬁ@?% J)r)flnary’%f(lﬁaf;n Pyt be used as a

transt or nat necessary
Furt H\éﬁern@iwely mPRUNdS Rt Pt hagy e Pﬁeéaaf%?r%@a%ﬂon of compounds of
fdrRORVIAY, Whe@inf Y°asn-OH2WitH cdntpoltti Eforbie (B¢ @addridehydrating conditions

uéea%‘g%}s %c%n%sl Ee!r&ﬂﬁm%gg %?%a?t%cjjuln'ho%e@eqﬂgqs elge §lﬁ:ﬁcéu§tétﬁe agents

nd - and re
lnMUtihl tutt Feee kmwne@ge tQf d@v@or@xyl@mﬂmﬂy §k§qpr°PV'PPfPWém'de 13-
(@bthyldhih® Q&I]—:B/-@thylcarﬁ&mﬂﬂﬁ n§l@roehiordder (E-DG; PRMiok&4,6- dlmethoxy-1 3,5-

T S T T —

chiortber Oe{é'#ayaheamtmagolebleN,ﬂ\i wm&tetrsnnetgylug@nmsheg@f@nroa sphate (HATU),
c&@&?&ﬁr‘nld@dﬁ@s or carbgslyi m de dergeyesiszBROILyRSxy-tEdimethylamino)-
Sul

| t | ud t |
phRsE)RTSHEX B EP SR 3@5’% |1 S5EFBRyT ELPHGEPI 2 dnydroaunoine
(EEED@) 2{(tH-beetzbiylhzoiei- 1))t GiSyteFantstieiunyiwa hisediraphdephate (HBTU), 2-

QénQ&ﬂi\z% %E@@tetr&n&l@hﬁi@n‘ﬂ Gfe%m%FcJBQPéYe 1, &%), and 3

| azl ne anur |
(dle'f('%()’lmoépﬂ?ét' 2%; henasiriein4iHyope G%EPEThet HY$seorgeAEnmay be
bﬁdﬂn@@inQﬁé gtesence of optional additives. Suitable additives include, but are not limited to,

5 tK
RSB g o A o
Ml@@toyy-ﬁmenbzr@ema endot2ed-dicgrhaxishige (HANR) (@drﬁeqlmﬂhﬁﬁmweeyndlne (DMAP)
V%@h%pfﬁ@ﬁ éﬂ'c‘ﬂﬁ@é%aéré H@degﬁﬁpﬁéﬁéﬁdse%r(tﬁﬂg)entlty of the reactants, the solvent, and
car bo | [.Q

the. tf@pgr%térﬁz g r] %‘?%F%arf v{}%? thf ka\gIe oé Pr e #?J?z#]ﬁei?ﬁsléh ] JQ)a’rt

hex aCompowndh @f fidrettie (PHIBT@)E|thep -commercially avallable or can be prepared by
nieé‘{j ?ﬁﬁﬂeﬁ inaref & et kiowh tthasd SoFdERS dkilikhe UM

b t
EET e e —
4(dBErF§I|BB'l)tyryITBI,e-$iEEna‘tl@d}pyrrommse-zﬂagfb@ql|q3e!cﬁo(Z‘Eﬁ-trlﬂnorbétbyl) ‘amide can be

p eﬁgrl%s &g %vog{ﬂgq%t thO AL prg{etzf oﬁ%acﬂ@l‘ 'u%ﬁé) Lign @ Edda)iess and removing

not rox enzotrlazo e

theroReNts urwg;adeyaﬁ%&ﬂ@ﬁ%ﬁ |n£z<6'me'eepqd)5ah)f0' ows).
N- hy @nRyise CeBi, BidiRoro HPS) 3S)-2-hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-
4-phenyl-butyryl]-3,3-dimethyl-pyrrolidine-2-carboxylic acid (2,2,2-trifluoroethyl)-amide can t;e
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N- hydr oxy- 5- nor bor nene- endo- 2, 3- di car boxi m de ( HONB),
and 4-di net hyl am nopyri di ne (DVAP). Whet her these

wW@odwsnsMes are necessary depends on the identiP@I/iE2004193810

reactants, the solvent, and the tenperature. Such
choices are within the know edge of one of ordinary
skill in the art. Conpounds of formula (I1X) are either
commercially avail able or can be prepared by nethods
descri bed herein. or nethods known to those of ordinary
skill in the art. Anorphous _

(2S)-4,4-difluoro-1-[(2S, 39) - 5 hydr oxy- 3- ( 3- hydr oxy- 2-
nmet hyl - benzoyl am no) -

pAépQItéﬁgw ng«&%féfﬁdr?qéag r(%é 'Iﬁzt F\gfuor@Xé(ﬁg %Sgﬁ Ezdrg)pl- 2 3*?12%%%{;2 methyl-
bﬂﬂﬂOK'?Wg‘oh‘i:rP'ﬂ%‘é' ButyRAr3, %@WW‘MW'&W&%‘NX&W @glp ng 2,2-trifluoroethyl)-
afrlicnel atirch 1o Prisérice RSwaBI(30EMIL), Mgtht femsed la\s@mf Sat E iéhRferature of from

Q%P‘Q} E()aa%o&ei%cd 'ppe‘?gatsly at?c?ﬁ?g@’befoﬁ \{Yme peru];co f be\%c'e)en about 6 hours to

ap@s)48mowsmreflew@hv@bqut[1@ZQu'§S)Th2 Tespiiing glacrg cerg they de @igwegl-to cool to
réoRA téYr{ kéﬁfl’é@i{d IO provide a solid. The solid may be further drled |n a vacuum

i A R I v

frain| abw,ltrzgloamjp pbati24 hours, preferably about 2 hours, and at an atmospherlc pressure

o{go'gl,fgb tdi fluoro-1-[(2S, 3S)-2-hydroxy-3-(3-hydroxy- 2-

met hyI benzo | am no) -

4- pheFPEBHR yryl 1 - 328 BRI HIRR POy G AYRY A §-dmethy
benza;clamim(v)% -phedylibhutyfi]+3ca-dimethyltpyrrol@iniecddecarmxgici Beidl nethyt@mide can be

p%‘lbgéﬁrﬂ)g%vo%ng"@t Rt flé:ﬁqg&/o@: ioh: reéJ§8ﬁ gé%né T o) %ﬁéﬁg Ed6 removing

erature of from out {0 about

trﬁﬁ@f"é’r‘%ﬁ'l’%”éﬁ%ﬂf‘ 60 C, for a time period of between
aboutcnGtdiieelr s t o ab@s}-4,4-Divorost-[(I8, &5)er- mhroyyakwuydra;@-z 5-dimethyl-

bg%%ylgmlng)hf%ﬁeﬁimn%w% 3S<5|H1re{h¥I ap?/ﬁQIIdinla-%chRE%xﬂ*c 89!"&’ tﬁﬁamlde can be

peegpied. PTh@ING dAMeIghays  (EPkPIprpdd (2SPS 2 ueaud-Gridiron-2,5-
dettiyl- EéhEWnﬂﬁd)MQJhle Bﬁ%}l]—@B%etﬁs@-pﬁrdh@mé@@ﬁiboﬁ@pamd ethylamide to

f er abl
R eetse S vaser ndhol). P Bt o Mol &S BRBHLRe gffipm about
5@1C tarabeut o %) veaférablpzheut 64° 6 fof aabewerlwfp»gtweemmtpﬁ@osrs to about
48 %&)rsélprére,labl&Iauswt%lmbr(sZSrh%%su&mexé@wwn Bieh DM EX¥6-cBol to room

di et
(oAb PYLUERAY PoUORS Roiito T FolEyPaYde it dredn Ay agym oven at a
tetnpmcatute béthvgéraatiodts30C&rio kloyd 6&0a preterdbly 400C Komaytiragpdried of from about
fho Ito gk?og{ P2 '%L a%ﬁpéb'oelrb 'rré1 gn@é%%&pﬁ% réés@r@%f about 30

rem)VI ng the SO vent's un vacuum ystal'line
%'28) 4,4-Difluoro-1-[(2S, 3S)-2-hydr oxy- 3-(3-hydroxy- 2,
5-di Ilvetvhsrl)beayw;rbc&m patterns may be obtalned using a Bruker AXS D8 Discover

d%f?é% er eﬁd‘i‘*ﬁé‘& Y JL AKX q%ﬂ%h%' 4? }(\V %ng 58 Q{A a‘?)éynl'léno cap of

e can b
Oérmmp ﬁgmgles (approximately 2 to 15 mg are |a|d on a glass plate and slightly flattened with

a(s3§t)1Ia4TIfb' ot IsUsdk On the [stagS a3ShplesBY SbripHGY used 13 TiVHE Q¥¥ipl&, the script

|rmrll1ﬁgs( Wﬁsyﬂgﬂ }%Wrgﬂrm r?g)auzn ?)Iﬁgrﬁﬁnt fBrlﬁ( y¥ )7‘“1 Z§ta§e%“ Hg{lm?nalyms the
s@yple &l andlyreel-fRorcandEsyof Ut € 4at(2d). thyﬂraﬁmeﬂs stiected Bt tworlimes each 60

séz{%ﬁd %Eg%ﬁ%gllalt)n W%l‘rhgt lfJ 5120’8% glia €-/0% Iiarﬂ?ﬁ g@ %91 %r();&?l orientation
effestsc, preferably about 60 C, for a time period of

bet ween about 6 hours to about
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4 hours, preferably about 16 hours. The resulting
slurry can then be allowed to cool to roomtenperature

w@easHhs418ered to provide a solid. The solid nmapChEB2004/003810

further dried in a vacuum oven at a tenperature

bet ween about 30 C to about 60C, preferably 40 C, for
a tinme period of fromabout 2 hours to about 24 hours,
preferably about 2 hours, and at an atnospheric
pressure of about 30 psi. Powder X-ray diffraction
patterns nmay be obtained usi a Bruker AXS D8

Di scover diffractoneter equi'ggéd wth a Cu X-ray

sour ce operat ed at 40 kV and 50 A at a nmono cap of 0.5

S
g]lﬂ as gﬁmﬁ%{géy gp%ggg%ﬁnﬁr@a# ?rhﬁtttgwg%a\%qge o%{aﬁe!j ﬂ% ggf 9 %h@hadzu XRD-
G@ﬂoaxeay sifffaotometer etipret agts &Gy A rayr exede @;@fqtem afj 40 k¥ eapd 50 mA.

SgrﬂPI%:y %#Q%n‘%@ﬂﬁo 3b R&y) BF laidton! NSilidoHE biatel 1B Qive dtHRBRdréund signal.

TER AR B REPSESOTIG RSB FRUeH 7R PR I il sloeyn @ sample

héﬁder @hrnﬁ@@malys‘fshme rsumplé$ o foktesicdtefOt renh with 4 pantinyaye scan mode and
a%aﬁ)gag 98@%%&?%% 0a pzie?gtcéﬁrh ﬁ‘WltR% OV@L QFp oif IlﬂmtedT P\Sterlal is available

safifleciay e plaoed ao ae@q:op pla‘ﬁ(gg@rbag&qrwdH@qdfqnalﬁqdd\ﬁthout rotatlon
patterns may be obtai ned usi ngwa Shi

X
X- r aplteativelkoroyrer ey ArgipR AR e e?wsg‘a (i rgiker AXS D8
AGRRER dBfbcRimekd. ISdnpled (SibrorinatSatpd ewm) (s pached inatusity sapple cups

fn%egc &gg%a)aélgte g% %e%ﬁtt@m%'flt C&P% Elv@tn@ btaEngduKS si@ﬁal Samples are

€ Sa aced on the pla
spundn theepplprec#tedaternd 3¢ mtqf@@mwet grysigl grlggglog Effests. O'Weg(—ray source

(l&‘%’]]rp%e Dl defs. opgéfe'dneg aARRhYEShius! e akPERLIRSt of 80 AL b4l for each

s@m@mamq@qﬁ?@émeépveaacpga%il % g?%;J %Qﬁt%g?qﬁquwotuﬁ %gte%ob%agtn%oge at a scan

sheddiof B%dcd’rﬁﬁ&/ﬁép ald d Seppsiad df alp4estspnPifiestograms e qollentasicbver the 26
on a% b(gc,on plate (zero-background) and anal yzed
'30oe AL POt ati on. Alternatively, powder X-ray

d' f f r é{%lﬁp@oﬂ/@%" Koy Hadlitn PAERAREY b@bﬁiﬂneﬁi 1= rlg@Bruker AXS D8
vance |ffractorreter e 0 ¥ d 50 mA.
Agwcﬁ@)ffra&me&aeﬁzréw efiPRed ¢Yihe? 95%{”@ S%‘EEEJ%° t?%at% ‘?‘ﬁ "
DutiftPdnblysi tf &pRs wefarofatidt=0 80 gim trittanzlyped fongangiesrd 4° — 40° (6-26).
Sgr?‘l?) réa%ﬁfno%g% eg/nﬁ]lo tng;? nl% p%gke%rn? Lc?cﬁ)t? g?rjnﬂe EL&) flﬁemlm (91t1) plates as

mni'mze Crys
tref Bottoinsof thEtvap mmmmmkmwr@mal Samples MreAgpun §1 the o plane at a rate

E§$ 58:%3? rrgrlgrg%e\{: s{af‘gﬁen'fgtuon %IHF:YS aﬁ'ﬂe F-raHES R (Ku 47@ %4 A) was

are coll ected_over a erloa

onerﬁmi @ba Voltageeftdd i (04 2 geTee piut0 8l aHatﬁtfﬂﬂéa%{‘t 53&‘9’56%3 odficted over
6@' Phbo 1SBCORFHutSTieRoMod Sdtedtorsicae matie (it @4dcan epeed of 1.8

fracto ans _are er the 2
L5 8L 8 1 o AL Bl b5 B8 0 B e o
4APRyaobe obt ai ned using a Bruker AXS D8 Advance

gip];]; réﬁ%{g‘r&gtn%ly %ové\)[ )r@/%lecgllghe?r&ﬁ GatfdchdImy (¥ oBlain @Y uskYM Bfiker AXS D8
Advance diffractometer X-ray equipped with a Cu X-ray source operated at 40 kV and 50 mA.
During analysis the samples were rotated at 60 rpm and analyzed from angles of 4°— 40° (6-26).
Samples (approximately 10 mg) were packed in Lucite sample cups fitted with Si (511) plates as
the bottom of the cup to give no background signal. Samples were spun in the ¢ plane at a rate
of 30 rpm to minimize crystal orientation effects. The x-ray source (KCu,, A = 1.54 A) was

operated at a voltage of 45 kV and a current of 40 mA. Data for each sample were collected over
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During analysis the sanples were rotated at 60 rpm and
anal yzed fromangles of 4 - 40 (Q20Q . Sanples

w@ apsosusmat el y 100 ng) were packed in Lucite BerpB2604/003810
cups fitted with Si (511) plates as the bottom of the
cup to give no background signal. Sanples were spun in
the f plane at a rate of 30 rpmto mnimze crystal
orientation effects. The x-ray source (KCu , | = 1.54
A) was operated at a voltage of 45 kV and a current of
40 mA. Data for each sanple were collected over a
period of about 1 to 2 mnutes in continuous detector
scan node at a scan speed of 1.8 seconds/step and a

a pariol o?'aE&Jt qf 100 Wu@sqp coﬁﬁnﬁgﬁsa%t%r%n Wd@ #9 %ﬁﬁtsﬁged of 1.8

over the 2Q range o ternativel qj@;f
segRnEg(§ieR ARG ? lep SBR OEJ%P? ‘Eieps DiEpciaerapp tvarenete i d the 26 range of
4o Bragker AXS D8 Advance di ffra::torre: ezox-ray equi pped

source erate

Dur TG eSS P PG FPaRc ey ThiecinsiiGEns BBy tparetoss
of the al‘eyere chvéntiom isgd esurdibrstbod 4Gt the s@pp of tBa prebad invention is not limited
in érﬁrﬂgé'y]?xf&'t tﬁgg&'ﬂ offhe '?@l})wﬂﬁ "e?an?@&at ggﬁ’ gienfow Oi&tagfi@lc‘c?mﬁounds with
3‘“S'Sp°'t' J"yiR ?ﬁ%’eﬂ%‘&‘?@@? Eﬁ{?ﬁer%l JRSPS oHEPR SRR ear8pgh Ipast 95%
stetdoehdmigdligpareat a rate of 30 rpmto mnimze crystal

orientation effects. The x-ray source (KCu , | = 1.54

A) was operated at a voltage of 45 kV and a current of

40 mA. Data for each sanple were collected overa

period of about 1 to 2 mnutes in continuous detector

scan node at a scan speed ﬁ% ]168 seconds/step and a

step size of 0.04/ steg ograns were coll ected

oveln thee2@mpigh gesasped) below.AanlesTinthasyisenildisstednall temperatures in the

foll@sﬁnﬁ@ @éﬁilbﬁvﬂsar@ oddgftRE deliRVed)Udaharpakts laHE béi%&rﬂag%@%re by weight,
t he nmet hods of the present invention. i's

””'F?f @@Cﬁ&%&?eﬂ%d that the scope of the present
i nv &aAtidusstarting materiais @nd ettierl raagenis weas/ purghasérbfrge ogremertial suppliers,

suéhh§s %ﬂrnbﬁ@h@ﬁlcglxéﬁﬂ{)ﬁﬁ ornLénhgstéroéJn%lQQ.t@xéﬁ@lugéd without further

%Eoun S vvlht si.n or nmultiple stereol soneric
p“réf'é By Wlesg Qihgudseidiigiati se noted, are at |east 95%
st effe® cé&atnnsaalet‘ fqoih rtEJomeanafdemmmdt trelee s goopities pressure of nitrogen,

arggﬁ%? r\/\htpeadd b Abe Hpgrﬁﬁlﬁntqulﬁér\éfaﬁee n@g% Sﬁg%e &gtgd) in anhydrous

eraur |nt rlplon
S°'\(Pé‘b$r Iytigal é@lw@v?r@rwga@nhv b‘@PtP@rf%fﬁ‘Gd ﬁér&laéﬁtba@i@g sipz gel 60°F
254 plawei @haltechird. 25 snrh)N Ghe alurst Gith @tiavbsRopridRy sdNet ratios (v/v) The

rea t‘o‘?ﬁgt lNQr% %@ga% atgya h@ﬂ%r@stsnr% Lﬁgg&Q%ﬁ%g\&%ﬁnycﬂé Qg Ior thin-layer

commer Cli
chr@@ﬁtpgmphvdfr L@a&i@aigmat@ﬁﬁ hmdsbthh@i consgmgtionsd $tapingroaterial. The

TLE Piaded @lerenibubiized B U0 bhosiHoR®FHL@E Bed ¥hif Soridlthe GRfire d-

'H-NMR spectra were recorded on a Bruker instrument operating at 300 MHz and
®*CNMR spectra were recorded at 75 MHz. NMR spectra are obtained as DMSO-dg or CDCl,
solutions (reported in ppm), using chloroform as the reference standard (7.25 ppm and 77.00
ppm) or DMSO-dg (2.50 ppm and 39.52 ppm). Other NMR solvents were used as needed. When
peak multiplicities are reported, the foIIoWing abbreviations are used: s = singlet, d = doublet, t =

(D

triplet, m = multiplet, br = broadened, dd = doublet of doublets, dt = doublet of triplets. Coupling
constants, when given, are reported in Hertz.
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The reactions set forth bel ow were perforned under a
positive pressure of nitrogen, argon or with a drying
w0 aiws/05487 anbi ent tenperature (unl ess ot her w SECT/IB2004/003810
stated), in anhydrous solvents. Analytical thin-Iayer
chromat ogr aphy was perforned on gl ass-backed silica
gel 60 F 254 plates (Analtech (0.25 mm)) and el uted
with the appropriate solvent ratios (v/v). The
reacti ons were assayed by high-pressure liquid
chr onot agr aphy (HPLC) or thla | ayer chromat ogr aphy
(TLCO and term nated as Jud d by the consunption of
starting material. The TLC plat es were visualized by
WV, phosphonol ybdi c acid stain ine stain
spe ’?’Sd\ﬁé‘?fé’a "é feadebA" 4 P@f‘fh‘k@\mei' ﬁﬁ?&?@ﬁfm@&é@aﬂeﬂ@"s as
KBmaellde OorMdzC RCIgdsdllibdR angh @ben eeporedcare ecwamha@n&iers?@ml\/)—lz The mass

spe%é@%ﬁ%fn@d i @Mg'opﬁscﬁi}llor Oﬁ’g?mﬂf’s a@ﬁi é%té&jt I ons

m as erence
st amu e p(oﬁuez% wﬁ%{fﬁrdthw 98% RypY bePtﬂR/BDNavedezg@e ohggAnm and
25430 39 52 ppm). O her NWR solvents were used as

neerj & foW\A(? E%gga%l éntd S;R%da?étl%seSEta';n%aﬁsegtﬂrt %\g m%gr% acetyl, “Me”

meermbeté!i "Ph" Eepns; Lpﬂeexﬂ (PBOHBDfSI peans, chlﬂfodiphbmmmtﬁ "Idfel" means
hydrocﬂ@lci@ IaQB @io,ftﬂ UrlaRd %’chyldéceﬁtéj oNblogl akakd éd@iﬁuﬁﬂ Sarbonate, "NaOH"
n cons Ven ar.e or " “
meggh ST PR Rt PPt iR HE NER” Rt Ibivieing T
me&Ts- |t§1r®p¢oiuranrre%Dé¢“ apeangatdigppfopyicarsodi@idep eHQRL's , meansadiydroxy
zo§=9|"T%](b"oﬂéansa\ﬂé?{er\/\hﬁQHéQJB%éé'?ﬂ @ta@m! RydAGheR mg{es "KoCO3"

I
a3, DR Dot i Aok Ao LA et
"Mg8tivetss maghagivensdintel NAMSOS Yepos dimethyisyifadae,C'AaCl" means acetyl
chMQXGJcﬁn@t" éﬂé mRthPIBR8 Mlng'ﬂlﬁ'@E" m@aﬁsr\ﬁetf\)ﬂlt };)&W Jitbr, "DMF" means

qugnalngorgé@?i% " (D 'arnﬁ%laggshw@ylhylplondephH3P@an@eﬁﬁeﬁ9¢sphonc acid,
"CH,BbP)" MeXds mamsmﬁoh:oranwt pheny! pleaspbatie ,anhydGle, 1OPRON" means

acet%ﬂvrlgcslﬂh q{(?ﬁ n%%gp%ona%%dro@%f ethyl acetate, "Na CO

ans sodi um ca nmeans sod| um
hydr oxi de, "NaCl" nmeans sodium chloride, "NEt " neans

Exdmplet 1ty | ®épagation” 6HF2s,0BpRE-dcetox@iDAfiétaYILeaBoyldhnG)-2-hydroxy-4-

di i sopr opyl car bodi i m de, HCBt means hydr oxy
ph%‘é’ﬁg‘btw? 3"2‘8 "H O' neans water, "NaHCO " neans

sodi um hydr ogen car bonaffds 9" K CO neans pot assi um
car bonate, " t enol, "i-P mEeans

i sopropyl a et means e% u fate

"DVBO' nels l‘?ét hyT SOt Fozgl g a%’etyl

chl ori de, " neaﬁ h Iene C orlde " MTBE"

rrea@s miem.notz-b}aw(W%E@{l-ﬁutyrﬁavEmd (EdhSchl e pridpphred according to
S |
therfﬁeoltﬁ 4 ﬂ%&%’ﬁ%ﬁ.e& Aei’§ Tafrahe S%s m. réHog 7?(9%3%5%"?"’133“ et al,

Tetebedipn Letind993; 36ERAS @dékunekaarﬂh,y@tral defrahegrensymire 20@2, 13, 1201;

185 g; 948 mmol) was added to a 5-L fiask and was suspended in THF (695 mL). H,O (695 mL)
was poured in, followed by NEt; (277 mL; 1990 mmol). After stirring for 45 min, the solution was
cooled to 6 °C. A solution of acetic acid 3-chlorocarbonyl-2-methyl-phenyl ester (201 g; 948
mmol) in THF (350 mL) was then added dropwise. One-half hour later, the pH was adjusted from
8.7 to 2.5 with 6 N HC! (~170 mL). Solid NaCl (46 g) was added, the ice bath was then removed
and the mixture was stirred vigorously while warming to room temperature. The mixture was
transferred to 4-L separatory funnel, using 1:1 THF/H,O (50 mL) for the transfer, and the lower
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acetonitrile, and "KOH' nmeans potassi um hydroxi de.
Exanpl e 1: Preparation of

W@ 28585)18B- ( 3- acet oxy- 2- met hyl - benzoyl am no) - 2P¢yTB2004y003810

4- phenyl -butyric acid 3 AcO HN* OH NEt THF H OH

(2S, 3S) - 3- Am no- 2- hydr oxy- 4- phenyl -butyric acid (which

can be prepared according to the nethod of Pedrosa, et

al ., Tetrahedron Asymm 2001, 12, 347; M Shi basaki,

et al., Tetrahedron Lett. 1994, 35, 6123; and | kunaka,

M, et al. Tetrahedron Asynm 002, 13, 1201; 185 gq;

948 mmol ) was added to a 5- L" 9 ask and was suspended

in THF (695 nm). H 0(695 rrL) was poured in, foll owed

by NEt (277 ni; rr|n 45 1 .
aRiRoS BRI WS ERGp edrs doettaiorbled frBffme o 2 2y Mafhaton sk

aacl\ﬂhﬁtrehlwumdavlthoﬁgdh PHATER. fiyl).- pFrengolutiost was @2@ptropjcally dried and
%-%cgén r‘é‘ulfi bRolfE o 330 B@hblsﬁhﬁﬁont&ermlﬂé’t%g a‘%é&bﬂér@e To complete the

agecgrogjctqﬁyn@go lﬁlq[aﬂda t eE2167@ vyﬁ_s)add%gnddtﬂ#ﬁ%}n?%ﬂgsgﬁonwgateg to 1.85 L by
dasink@idn ot lbee Iat‘nﬁ:sbi&tr@ andisvas ittesn hetdaly 851 °@Gn ah-Hdpeanei (23LmME) was added

(ilrva%os%s%tvg%r 5(?0%0}4 .F%l?\'éloéﬁﬁlt% Mtll)ﬁwg@{hgh ?Pgrnéé?acfélg géeded After crystallization

ree retiatado agdltfquﬁlﬁemeptaug i(%gnla) W@S?ﬂmﬁdwr?wmﬁheﬁ%ﬁultm grystal slurry was
&lﬁ@&‘\ﬁé&éuslﬁﬂm fnhe AdSEERTbG RIS (pBBB)GNabaﬁentd'dGéﬁ scarsiove diream. The
was transf

c@fsal [?rgtnv;/%n %li? %&cryveg tﬂ acool to rP%m %!Jé?z’-gatgj% dﬁovﬁ}/ rl?n? stir ﬂvernlght The
sTibfenéidn SvaksvacEinefiistsd and ghe Wées calsecwas Hyeh oashed With éd Tdifén-heptane
(?_ﬂgﬁ@{‘t Asedr %ﬂl dgQn @ ViluHBveR bt 46 350-° Cb)BZﬂ gSbdch) AtRNBS)HF-(3-acetoxy-2-

eotro
ra?twlﬁ@nzoylla@g\ﬁ%@ngohETyl-&}étnPca@81 dwgﬁ doab[%ﬂ%eds SEU%I or}g]stallme solid
obRRriraEEtiewity &% edl BELN-BEL Lmby thost 1911°8% {HANMR (3AdHz, DMSO-de) B

ﬁﬂ_%%‘i\rjs\g?%g aégqgvya%ﬁhﬁmmeﬁ % aﬁ3d5(§n @H) f‘rdﬁ@a aner { 33PHz, 1H), 7.00

A i ol tAa et R R LA 080 % = 20, 130 e,

Hyysyeldpbaaf i on1.haath.9 K, tiH 2629, (s 8HY) 1. B@J(saBHh PReNRES MHz, DMSO-
(iefgg ?H Y85 aased disop, A0 h@g@?%&'ﬁg oCHh 5%'26|3 124.8, 123.3,

was stirred Vi
?&meﬁ@tb'a@é 4 20.8212.6; Ni@ C‘@ m%3 He4 F& 544§|°&lﬁd§?rr CaghigNOs, M + H');
J&ﬁerﬁé%%b@!sus hibd for OME,NTRe .01 Egvertit@) excsat Hy 6.860N/18.95; Cl, 0.70;

r overnight. The suspension
ga@‘tg{mﬂgegﬁﬁ%ggand % e filter cake was then
vvashed with 1:1 THF/ n-heptane (700 nL). After drying

%)E‘ag?plé/ agUUTBrepRationt 045(23 38{12-acetdA3-{B-466E0%y -Dmethyl- benzoylamlno)-4-
3S) - 3- %3 acet oxy- 2-

H'H"Mb?“tb%‘h d¢1 ani no) - 2- hydr oxy- 4- phenyl -butyric acid

was obt ai ned crystalline solid contam nated with

~7 #he, %0 Eﬁcoféﬁﬁtl p = 183 o 9% AMWHa@é’sQO MHzenw, o ™o
AcO, J\: )LN/ﬁl)KOH . A0 J:|)‘\OH

HZN 09 Ir:xl

NEts, THF, H,0 OH 2. Crystallize OAc

A mixture of (28,3S)-3-Amin‘o-2-hydroxy-4-phenyl-butyric acid (110 kg, 563 mol), NaCl
(195 kg), and THF (413 L) was charged with NEt; (120 kg, 1183 mol) and H,O (414 L) at ambient
temperature. The resulting mixture was cooled to 0 °C. Acetic acid 3-chlorocarbonyl-2-methyl-
phenyl ester (120 kg, 563 mol) was added to a separate reactor and was then dissolved in THF
(185 L). The resulting solution of acetic acid 3-chlorocarbonyl-2-methyl-phenyl ester was cooled
0 10 °C, and was then added to the (2S,3S)-3-amino-2-hydroxy-4-phenyl-butyric acid mixture
while maintaining the temperature <10 °C during addition. The resulting biphasic mixture was
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12.65 (br s, 1H), 3.80 (d, J 9.7 Hz, 1H), 7.16 - 7.30
(m 6H), 7.07 (dd, J = 1.1, 8.0 Hz, 1H), 7.00 (dd, J =

wQa25/074187 Hz) , 4.40 - 4.52 (m 1H), 4.09 (d, JPET/B82004/003810

Hz, 1H), 2.92 (app dd, J = 2.9, 13.9 Hz, 1H), 2.76
(app dd, J = 11.4, 13.9 Hz, 1H), 2.29 (s, 3H), 1.80
(s, 3H); C NWR (75 MHz, DVSOd ) d 174.4, 169.3, 168.1,
149.5, 139.7, 139.4, 129.5, 128.3, 127.9, 126.5,

126. 3, 124.8, 123.3, 73.2, 53.5, 35.4, 20.8, 12.6; M
(Ad) mz 372.1464 (372. 1447 lcd for CHNO, M+ H
); elemental analysis calcd for CH NO 0.07 Et N HCl :
C, 64.34; H 5.86; N 3.95 d, 0.70; found: C, 64.27;

al_!?ées 7)% G oy 1 %ﬁd w% 1(h§r9 a&0 teoEtX %Eip) £ ﬁ V\fltﬁ) a2 %oﬁﬁ%@%g kg). The

acet enz 0
mixturp [wam yhen marryecl t@ 2cCol am tl\e @ye@ welg sqparq:t@o 'Fhe(l,'p{sqgmg)&”d;lF fraction,

contﬁi’n hﬁ #68s) §(343c§é|togﬁ|2]ﬂ@thyl be-ﬁﬂﬁjlanh"h@ﬂ#d%xy—@'pﬁé'tyﬁbdtyr%e acid, was
pe@@,'vs@pcesntrﬂ%ﬁ 5. 92Hgten oty RSP ey T (e bt eppd wih ety
akeate D JlistiiiHtipn afNar@ atthoSheteg WhileameintBiarg(al rBrirh)m waisvolume of 1500 L.
Tﬁ?{gérsgl% kb VL cdofkdQo Eg‘?c 1R @{h)sn %i?a%éd vidn(ctdit én)"n){o?lﬁe (74.8 kg,

nper at ure. resu ure was Coo o
783 myl) @nd MQ“ESL‘HB”'% agd {1Aoks 013? v| The_ MR vhkegjgd at 70 °C for
aﬁﬁrbﬁrhatéﬂt%ﬂw Kithe rEigtGrenials eosledstoaddedarndovas t@paseathed with H,O (1320 L)

wlhi ﬁ" %{aln%dth%@(?mon o dalt §§vae&“ter rr]er;gdgl &fjtﬁé ahgleoulha?er the organic

frgction wge @b@rg%w% etﬁylr?éﬁﬁw (B%b)n%nd '@Q 6F3 ki sAtes Fgitatiop.ghe aqueous
pﬂ&e@vas&@rﬁoms 'th %Fgaaidd@dwh Qvak M@ished twice with 13 wt. % aqueous NaCl (2 x

6&‘% 13( Sﬁ?g St ffaﬁ{g Pﬁ, I,,algy go‘q er{?rgég eaf’ipﬁe[deby \%%bn%n gigtition (70-140
namulglhoarwolumeeofraesrommrawy 15Pphadhe raskiiingsaiutipn yag iheated to 40 °C, and
wak tenCenbed Wit n @B@n@@’ﬁo&r@ﬂvfﬁé’]n\éﬂtﬁﬂné fhepte%pé'a@reoat 40 °C. The

Slie 4 o2 Vil 1Ay s e pap dbaorap o)+ pheny.
butgdciddid (00 IE@)-]Fanﬁ ragiditiorahn-hemamed#34 kjgvas then added slowly. The crystallizing
nﬁ;&§ﬁ t%gl(\{%m@&eatt QY foﬁmlt RY! A&ﬁﬁﬁé}yﬂ RPtdHe) (175 rﬂ_YQ\faQXéﬁ'ded while

utyric aci artl aﬁ“ig/ Concen r at ed é o
”'(ﬁ'”ﬁ"?"l‘g tﬁ? f‘%‘i’f’eéﬁtur% ﬁb“oat%g]ﬂ?@@?"'”? RRASIoNR W%ﬁqcc’%ﬁlaaﬁ gld at 25 °C.
foM1tH) tihfay b *@d@toat. eThrysudpeiioh was fikened Lisiog e-haptamesfoh ésing. The wet

ca% \)v dﬁgé {Md%f rHthtQm e é’ﬁ ‘%' tggi% r‘?ﬂ{ (2%% oﬂES %g)%)-acl:eft]oxgla%-acetoxy-

2;§§my¢;tb$wwrnm@)cﬂemheeyl@ﬁwwﬁ%les emhitg selig: m-nb‘i )- BASC: 'H NMR
(FRtnman end) amx amsal(n( B0, &.18%apd 8.3 =" Hz, Thye 7/01 Xéppr€ J = 8.1 Hz,
1?9@‘%31?26;? A7 39,6 195,99 (d, J = 9.0 Hz, 1H), 5.33 (d, J = 4.1 Hz, H), 4.96 - 5.07
(m, 1H), 3.07 (dd, J = 5.5, 14.6 Hz, 1H), 2.90 (dd, J = 10.0, 14.5 Hz, 1H), 2.30 (s, 3H), 2.18 (s,
3H), 1.96 (s, 3H); "°C NMR (125 MHz, CDCls) 5 170.4, 170.2, 169.6, 169.5, 149.5, 137.81, 136.5,
129.2, 128.6, 128.4, 127.0, 126.6, 124.5, 123.7, 73.1, 50.9, 35.9, 20.6, 20.5, 12.4; elemental
analysis calcd for CoHasNO7: C, 63.92; H, 5.61; N, 3.39; found: C, 64.22; H, 5.68; N, 3.33; MS
(Cl) m/z 414.1572 (414.1553 calcd for CpHaNO7, M + HY),

Example 3: Preparation of (2S)-4,4-difluoro-3,3-dimethyl-pyrrolidine-2-carboxylic acid
(2,2,2-trifluoro-ethyl)-amide; hydrochloride
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approximately 3 h. The m xture was cooled to 25 C, and
was then quenched with H (1320 L) while maintaining

w0 b@sosiper ature at 20 C. After renoval of thePEriE0wE003810

| ayer, the organic fraction was charged wth ethyl

acetate (658 L) and HO (563 L). After agitation, the
aqueous phase was renoved. The organic fraction was

washed twice with wt. % aqueous NaCl (2 x 650 L). The
organic fraction was partially concentrated and dried

by vacuumdistillation (70-143._.mm Hg) to a vol une of
approxi mately 1500 L. The resulting solution was

heated to 40 C, and was then charged with n-heptane

(1042 L) while maintaintng /tﬁ\he fenpefature at 40 C. o

T ol ufji on ~sgeded W t .

(2S°3 iz-oacm ace®o y-)Z\ﬂﬁ\étF )Llébkﬁhmyll“@nﬂmqﬁg/\%
4- phenyt™but yri cPEEFRF (0. 1 kg nd addi t Femal S((

n- heptfahe (437 &dacwas tlhen added sl oW y. . The FF
crystallizing m xture was mai ntained at 40 C for 1 h.
Addi ti onal n-heptane (175 L) was added while

Mai NNEtN7HY gf S eioh Mad sl idedt £10 O olbtiorSsrabs)4\ & difluoro-3,3-

RSP SEEoERRT, T g i 15D
cijoradipheawiehdsphate {183 ion3y6 mMhel), aed etbyllecetaia$1.6L). etheumistiere was warmed
toVagN%HPtﬁgpegaﬁtért@ (;?(M%hmg éh§4¥é§9h4n7éoo@%to Ofp °C. 2,2,2-Trifluoroethylamine
5nae 107 DRSO D PO A e el amurewag sgred ot ambient
tepipetabira tor 2.d5 him2@% AqudB@ citricldsil (CO LiHwhivERIde8 @ad Mezesutidglayers were
séfagaigdz iﬂae'ag ?eo?? Lréésﬁorll % :ext{acﬂe’g vétﬁ%ﬁ\ylg %cel%te;(zza QO%L)ZII% :combined
orgpyyic fréc_:tggs ware washed with ﬁgt’urai}_gq) aqugous3 e(l-gfog(zzx 300 mly and then with
sdtifpted 4q@Bus NECIQIO0(mb). Thb resBtinlordathit, fradtion iimsTondehtr@tedto,a weight of
gﬂgsifgsgq%ﬂ?%ip%é%mr(l% 9 %ﬁv@%‘%ﬁtﬁ%guﬁ&% ﬁ;é'l gdded to the
coppentiate, andthe mixiuse wes stifigd atambiens temiperegre 1 24 h3Fhesresulting solid was
filfbAfd, Washbd&iith ethyPikethte (BT ), ahd Bvab thehZie® in 4 Zdculim ofdn 4t 55 °C to
ol ey 0 S el PR Rt £ o
triuupropgthyl)-amige; digaropplorige 28 a wikte Salid) 'hNMR (30012 DMSO-dg) & 10.46 (br
3,84@,49.@(5(?,_3] £a.|2?r¢k, f1ay, 4375 30m, oM, 3.48-4.02 Fx M) £2Biapp d, J = 2.1 Hz,
HDEFT IEPR I T P07 4 SCAMB (TR NS PPHES S 127 %yl = 2502,
257 2044) 126 B, (@, J2r * RTF.0 Haolr 64.8:146321 (), Jarr &hed HEy4B. D thleor 2deME), 18.2 (d,
JHEl 7 5iNiz) MY 2 (3P @, B o QAchEy, R Fi2 01 1015 (Bs 1026 caled for
CoH1sN2OFs, M - HCI + H*); elemental analysis calcd for CgH4N>OCIFs: C, 36.44; H, 4.76; N,
9.44; Cl, 11.95; F, 32.02; found: C, 36.45; H, 4.86; N, 9.43; Cl, 12.06; F, 32.15.

Example 4: Preparation of (28)-4,4-difluoro-1-[(2S,3S)-2-hydroxy-3-(3-hydroxy-2-methyl-
benzoylamino)-4-phenyl-butyryl]-3,3-dimethyl-pyrrolidine-2-carboxylic acid (2,2,2-trifluoro-
ethyl)-amide
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NEt (75.2 g, 743 mmol) was slowy added to a 10 C
sol ution of (2S)-4,4-difluoro-3, 3-

waolovsobB? pyrrol i di ne-1, 2-di carboxylic acid  PCT/IB2004/003810

l-tert-butyl ester (98.3 g, 352 mmuol),

chl or odi phenyl phosphate (101 g, 376 nmol), and et hyl
acetate (1.0 L). The m xture was warnmed to anbient
tenperature for 45 mn., and was then cooled to 10 C
2,2,2-Trifluoroethylamne (39.5 g, 399 mvl) was .
slowy added and the resultanf, m xture was stirred at
anbi ent tenperature for 2.75 "M.” 20% Aqueous citric
acid (1.0 L) was added and the resulting | ayers were
separated. The aqueous fractlon was extracted W h

et hylcua e e (2 x 300 m_/l Theswonbi ned orf i
f r® oe masthad=wiY hCFsat-trr—at-ed aque t%“ CFa
X 5 )4 ognd then W{th satura@'H 3 agueous

m.). The resulting oréanlc fractlon was concentratE&
to a weight of 900 g using a rotary evaporator. A 3 N
HCl /et hyl acetate solution (500 nL) was added to the
concentrate, and the mx ure was stirred at anbi ent

tenpen o or re It|ng solid was
er§g¥iﬁg£h Wi%ﬁL c#té@e (100 mL), and was
then P in a va nrove t 55 Cto provide 98.0 g
(93.9%  of
(2S)-4, 4-difluoro-3, 3- dlnethyl pyrrolidi ne-2-carboxyli
c aC'Percﬁ @42y, 1.8d hbVREO26ddaNb h-sBilidHEor (DB Sk Ozcat!e%(y 923-acetoxy-2-

nge?hy%nzoy&,ar@@?%fp%egyl bu g.cz&,qz(%%)'ﬁes Jny¢ aﬁt gget?r?,ﬁrrlegi_&? at ambient
teSnp@8ature, Ohd (thg miBidle, wak, tRSh ¢amird tol 10 IC.=ABolttidrzqf SBIG),, (603 9.7523 mmol)
ah@Q&t&iﬂtrllé (]50 n?L< Q/ayéddeg 'd)/er 15 rNWar(J&oiﬁwas%%&mtﬁued 15 minutes

laéefgadgltlp&eal sogh %80 o) @ 72mznpl) wgs adc@g At |rr|nglgt afntrent teTJperature for 25
mitil, theHiixturelBas2cdotbd to 10. 8. HE)S)-447Difludrapp-ditasthy-pyrrdlidiBe-2-carboxylic

z .
SRl B AR O ety o
M. &Ijepmrxtug waggvagmed gan@repgtemﬂeragqu@r [y andmsg@n ‘qoeled to10°C. A
53¢ .s0Rion oF WOk (852% asay 486 gH.82mBPand\netBar®B(1. 1l),wat ZnddGidded over 10
i ey oy AR, & Koo LIRS il Toe use pog wamedfo ambiens
temerare & jd’yp@mwaﬁ)t)wen concentrated to a welght of 1.5 kg usrng a rotary evaporator.

THe RBQIY mhrutewaélp]amaorﬁd BeRRENY5-NWE é@blLﬂarﬂﬁet Q@tdweqyd i), and the
c aC|d |f|uoro

gedaat_e %;ganéq ﬁ%ctrér_lzwﬁ\lsriquﬁ@_ailly washe (I:th saturated aqueous

NaHCOa (14L),05N HCI (1.6 L), and then H;O (1.4 L). The organic fraction was concentrated
to a wet solid using a rotary evaporator, and was then further dried in a vacuum oven at 50 °C for
24 h. The resulting solid was dissolved in absolute ethanol (800 mL), and was then concentrated
on a rotary evaporator. The resulting solid was once again dissolved in ethanol (600 mL), then
concentrated on a rotary evaporator, and then dried in a vacuum oven at 50 °C for 24 h. The
solid was dissolved in ethanol and 0.11 N HCI (620 mL) was then slowly added. H,O (950 mL)
was slowly added and the resulting suspension of crystals was stirred overnight. The solid was
filtered, washed with ethanol/H,0O (1:3, 200 mL), and dried in a vacuum oven at 55 °C to provide
259 g (96.9%) of (2S)-4,4-difluoro-1-[(28,3S)-2-hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-
phenyl-butyryi}-3,3-dimethyl-pyrrolidine-2-carboxylic acid (2,2,2-trifluoro-ethyl)-amide as a white
crystalline solid: 'H NMR (300 MHz, DMSO-dg) displayed a ~20:1 mixture of rotamers. Major
rotamer resonances 8 9.34 (s, 1H), 8.66 (app t, J = 6.3 Hz, 1H), 8.13 (d, J = 8.3 Hz, 1H), 7.15-
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2. Crystallize OH Pyridine (149 g, 1.89 nol) was added
to a solution of (2S, 3S)-2-acetoxy-3-(3-acetoxy-2-

woreaohps+1ReNnZz oyl ani no) - 4- phenyl -butyric aci d (18GI/TB20646H3810

nmol ) and acetonitrile (1.6 L) at anbient tenperature,
and the m xture was then cooled to 10 C. A solution of
SOCI (62.3 g, 523 mmol ) and acetonitrile (50 nL) was
added over mn., and cooling was then disconti nued.
mnutes later, additional SOCI (0.80 g, 6.7 nmol) was
added. After stlrrlng at anbliiejnt tenperature for 25
mn., the mxture was cooled to 10 C

(28) 4,4-Di fl uoro-3, 3-di met hyl -pyrrolidine-2-carboxyli

7%;2 )( §g§ (%% ‘7'7'%0343 5y Ld' §m7daeHz hmgre%%% ofi é? Hz, 1H), 5.56

ver

(dridet GAdiandl), Wb Qo) 5Hh‘@r8érﬂt07t E‘P é’t%r?egq & W) h2 71a@8p dd, J =
198S 18 8eAz,caP QdBZt(@ @H; A.D (s, bl Ut 0oNs 08HKGhara&Biétic minor rotamer

A Bl VST A, oo

digpla@atba N1 Mixtaré ef naiariers d\/lamsotmerrmaortaacearﬁm 7, 169.6, 168.6, 155.7,
158.8] git H‘ieﬁe f19§ 2 112'7 o @9, %1t7h9513 § QRS §98.2, a6, 128.03q, Jor = 279.2

SIS, o diTe AT RS B L Ay EYaRIRSTes oSky 05 ) 345,
204 @, Lo =ahd Hzj, hglo (elp&,*e ates fi), 42 b)[chagavtbristieeminary rotamenegsenances d
15‘?96“1% ‘?d %gTi‘essof aay &) f{@@ka)?w%nswsm 3! bl tgo7 2184 caled for

turated ueous
Gty Mt 1R ECPT i S 107 P AL g1 M. 7361 F.
10@3; foitc ense.50; eids 6@ Na7WetF, 3eB6.d using a rotary
evaporator and was then further dried in a vacuum
oven at 50 C for 24 h. The resulting solid
Examplsl 6:c Braparation of Grystaliing(38)-4.¢-diftyora-11(2848)- ehrp(-hydroxy-
ﬁﬁ%@méﬁbﬂ&nﬁﬁ) A-phéryRbiity NS i dhyl-pyRrelidirs-2lcarbagylic acid (2,2,2-

e agai n dissolved in ethanol (600 ni),
tf'ﬁ‘é‘fpfg%i) ﬁ %ted on a rotary evaporator, and then

dr i echmaTphpus A28 dirdiltere- ki2H85)E-ydroxpa-(Brhydrowy-2smethyt-baezeylamino)-
.4@;?}1% mf'b\.’z@ﬂ/dbﬁ& ﬁh@tﬁ grrﬁlaﬂe@ c&ﬂooﬂlhbﬂacﬁGZ@ %ﬁlflmeﬂwhﬁé}nlde was
0

E}?'%‘Qéﬁcﬂ i%@ V@t[}gﬁéﬁﬁ 7 gffc E{Wg'fd:f’% rwagy g/%es Iy Otﬁe b 2 slurry, at a
tevipsratughdf frofhabostdl0r Gl torasutf 15° € efoeahout@d bbursl tosdbiokt 48 hours. The slurry

vga%q%ﬂféo/o‘éd(t& o?m %%ger%h}e arﬁlnﬂte@a' &rfhe irfn&niNG Solid =R \HRBd fta vacuum

rovi 9%
qvgrg)betwegn dAbPty R o 40 [a{’% Q@S(} f?r ﬁ%‘f‘ Gxfrues {o32hRHG 24,Rpurs. under an
ARbdpyibridiRess0iel o Banbo phi.
phenyl - butyryi] -3, 3-di net hyl - pyrroI|d|ne 2- carboxyllc
acid (2,2,2-trifluoro-ethyl)-am de as a

Emw!varl ey sifimationipaem ProvSine GRisHINon- LRSS hydroxy-

aa(a- m-mta ﬁbechfzowahmm-ﬁhem.pmyrwm,methﬁwname@z-
{%fﬁ g‘gﬁg = 6.3 Hz, 1H), 8.13 (d,
°j"'°°"§"% i “?""I%‘ Bide 5H). 6.96 (app t, J

7.7 quwdat—p(-raﬁdlmgct(od paflera fgt (3S)Hg4 dlilugro-16(2§538Q -&- hygyo>g-37 (3~-hydroxy-
%Rgt}f}lzpenzo?}a%og he]nzl'bx?rﬂ] é‘B—dumTelﬂl)yl o ﬁ’&we‘lz Sétbddic SHcid  (2,2,2-

trifluprp- aghyl)lzgmge f%ect @8?‘% %gv(an%gfddftoafter X-ray

dogipp@dviti e thrmayesburse ioperated @t 40 w e 150 e’ oPanmgeanalysis the samples
%rﬁfﬁ%tfdigf‘-' w% %R/E@‘Iy eg fl%rﬁ én%les%f F:o 406 (&'éé) Sém;ﬁgé ((aﬁar]mmately 10
mg) were packed in Lucite sample cups fitted with Si (511) plates as the bottom of the cup to give
no background signal. Samples were spun in the ¢ plane at a rate of 30 rpm to minimize crystal

orientation effects. The x-ray source (KCu,, A = 1.54 A) was operated at a voltage of 45 kV and a



di spl ayed a ~20:1 m xture of rotamers. Major rotaner
resonances d 171.5, 169.6, 168.6, 155.7, 139.6, 139.4,
wa2®58541828. 2, 127.9 (dd, J F = 251.7, 253.5 HeQT/1B2004/003810

126.2, 126.0, 125.0 (q, 279.2 Hz), 121.8, 117.9,

J

115.6, 73.2, 68.3, 53.0, 51.4 (t, J = 32.6 Hz), 43.8
(t, J = 20.8 Hz), 34.5, 22.4 (d, 4.1 Hz), 16.9 (d, J F
= 7.3 Hz), 12.5 [characteristic mnor rotaner
resonances d 171.7, 139.1, 129.5, 68.7, 47.0 (t), 16.5

(d)] M (C) nmliz 572 2189 (347 2184 calcd for CHNO
, M + H); elenental analysis calcd for CHNOF :
C 56.74; H, 5.29; N, 7.35; F, 16.62; found: C, 56.50;

cMren??fsﬁ mN Détaior edbh sarfpiSRere SRR VEr a FErRARF &duP td® minutes in

cerzlsyoué dst%ﬁtqn §8P gnope| §to% 533y speedyefr bR ysegonasisiep Angx§ -step size of
O%ﬂ‘}ﬁéﬁ‘y |DithedEPaha Wer0golldetéth vy | thd ab Wande] of4e 3o dioretTihgl results are
ﬁ |d|n§ ﬁ carboxylic acid (2,2, 2-

mf‘”zﬁﬂf'ba FAyl ) - ani de Anor phous

TeEBN- 4, 4-di fl uoro-1-[ (2S, 3S) - 2- hydr oxy- 3- ( 3- hydr oxy- 2-

met hyl - benzoyl am no) - FAngie 2- Intensity (% of _ _
4- phenyl -butyryl]-3, 3- JL ylmgyéﬂp 1idi ne- 2- car boxyl i
c acid (2,2,2-trifl uorox§f NYT) - app de Was allowed to
stir with water (30ngof OLUI puun.}.xzper m of water), in
the formof a slurry, "* efpe gLUI of from about
50C to about 75 C, foF gﬁﬁut 6—hebrs—Ho about 48
hours. The slurry was-tHeéh doole¥®to rloom tenperature
and filtered. The renaidifng |soli¥4was |dried in a
vacuum oven between apout8 30 C t16.1about 60 C for about
2 hours to about 24 hioursy under 4318 at nospheric
pressure of about 30 |psig7y EXamphghg: H-ray diffraction
pattern for crystalline£3 8.5
(2S)-4,4-difluoro-1-[ (23,5’5") =2 'né/bir OXY-
3- (3- hydr oxy- 2- et hyl —befizo Iania =4=phenyl - butyryl] -
3,3-dinethyl-pyrrolidﬂn@%Z earboxy¢ acid
(2,2,2-trif|uoro-ethyl)-gﬂfarﬁrp P&fder X-ray diffraction
pattern for 10.0 9.2
(2S)-4,4-difluoro-1-[|(28).35)- 2- H¢@r oxy- 3- ( 3- hydr oxy-
2- et hyl - benzoyl am no) - 4e.phenyl -dat yryl ] - 3, 3-di net hyl -
pyrrolidine-2-carboxyl i ¢ aciid (233 2-
trifluoro-ethyl)-am de yEfe coluggted usi ng a Bruker
AXS D8 Advance diffraui%?&ier Xﬁbﬁy ui pped with a Cu
X-ray source operated aa'q KV Qf mA. During
anal ysis the sanpl es welelr dt atall O rpm and
anal yzed from angl es jpf1242 4Q (rﬁﬁrm Sanpl es
(approxi mately 10 ng)| wé2& acke®?in Lucite sanpl e
cups fitted with Si (51135p|ates&as t e bottom of the
cup to give no backgroumg7sijgnalg.7Sangl es were spun in
the plane at a rate of gP;rgmtoghgini i ze crysta
orientation effects. e, §-T[ay_Spyrce (KCQu , | = .54
A) was operated at a vui' ggof é& kKVvjand acurrent of
40 mA. Data for each prerwere—cotH€ected over a
period of about 1 to 2 ﬁﬁ tles ih2cont|i nuous det ect or
scan node at a scan sneé@ZO, 1. 88-%econds/ step and a
step size of 13.3 10.4

13.5 11.1

13.6 10.9

13.6 10.5

13.7 10.2




0.04/step. Diffractograns were coll ected over the 2Q
range of 4 to 40. The results are sunmari zed in table

WO 200al05€981 Angle 2- Intensity (% of theta hi ghrST/JB206Y®3810
7.2 7.07.27.27.57.59.67.69.47.815.1 8.0 43.8
8.7 100.0 9.3 8.59.58.09.88.99.98.5310.009.2
10.3 14.2 10.6 9.9 11.2 23.8 11.7 43.6 12.0 10.0 12.1
9.2 12.2 8.7 12.3 9.2 12.5 8.7 12.7 8.7 12.7 8.5

-85 -
14.0 10.2
14.2 20.5
14.7 31.9
15.2 211
16.7 32.3
16.2 40.4
16.7 35.1
17.1 24.7
17.1 24.2
17.6 245
18.0 20.7
18.9 30.2
19.2 28.3
20.4 51.8
21.2 25.7
21.5 21.8
21.8 221
21.9 22.0
23.7 16.8
241 16.1
24.7 317
25.7 15.3
26.2 19.2
27.1 28.0
28.0 20.6
28.8 16.8
30.5 17.4
32.7 13.4
32.8 13.7
33.6 13.0
33.7 14.3
33.8 15.6
33.9 16.2
35.6 10.0
36.5 10.9

*The peak intensity may change depending on the crystalline size and habit

Example 8: Preparation of 3-acetoxy-2,5-dimethyl-benzoic acid
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wa008/03@18D 15. 2 21.

3.2 9.3 13.2 9.7 13.3 10.4 13.5
10.5 13.7 10.214.0 10.2 14.2 20.5
15.7 32.3 16.2 40.4 16. 7 BOI/IB2204/3810

12.9 9.2 12.9 9.4 1
6
1
24.7 17.1 24.2 17.6 24.5 18.0 29.7 18.9 30.2 19.2 28.3
7
7

11.1 13.6 10.9 13.

20.4 51.8 21.2 25.7 21.5 21.8 21.8 22.1 21.9 22.0 23.7
16.8 24.1 16.1 24.7 31.7

-86 -
CH; O CH; O
HO OH Ac,O AcO OH
pyridine
Toluene
CH3 CH3

Pyridine (34.0 mL, 419 mmol) and acetic anhydride (150 mL, 1.59 mol) were sequentially
added to a suspension of 3-hydroxy-2,5-dimethyl-benzoic acid (211 g, 1.27 mol) in toluene (1.05
L). The mixture was heated at 50 °C under argon for 6 h. Heating was discontinued and, while
the mixture was still warm, n-heptane (2.10 L) was added. The mixiure was aliowed to cool and
stir at ambient temperature overnight. The suspension was filtered, using n-heptane for rinsing,
and the solid was dried in a vacuum oven at 50 °C to give 212 g (80.1%) of 3-acetoxy-2,5-
dimethyl-benzoic acid as a pale yellow solid: m.p. = 163-154 °C; 'H NMR (300 MHz, CDCls) 8
11.5 (br s, 1H), 7.80 (s, 1H), 7.10 (s, 1H), 2.44 (s, 3H), 2.41 (s, 3H), 2.39 (s, 3H); C NMR (75
MHz, DMSO-de) 8 169.3, 168.8, 149.9, 136.3, 132.9, 128.4, 128.0, 126.3, 20.8, 20.5, 13.1; MS
(Cly m/z 209.0822 (209.0814 calcd for C11H1304, M + H*); elemental analysis calcd for C4H1204:
C, 63.45; H, 5.81; found: C, 63.54; H, 5.88.

Example 9: Preparation of Acetic acid 3-chlorocarbonyl-2,5-dimethyl-phenyl ester

CH; O CHz O
0 SOCly, DMF
Ac OH AcO Ci
CH.Cly
CHg CHs

SOCI, (80.0 mL, 1.09 mol) was added to a suspension of 3-acetoxy-2,5-dimethyl-benzoic
acid (206 g, 990 mmol), DMF (4.0 mL), and CH.Cl, (1.03 L). The resulting mixture was stirred at
ambient temperature for 1.5 h. n-Heptane (1.03 L) was added, followed by the slow addition of
saturated aqueous NaHCO's (2.06 L), and the layers were then separated. The organic fraction
was washed with saturated agueous NaCl (1.00 L), dried over MgSOQ,, filtered, and concentrated
with a rotary evaporator to give 193 g (86.2%) of acetic acid 3-chlorocarbonyl-2,5-dimethyl-phenyl
ester as a pale yellow solid: m.p. = 52-54 °C; 'H NMR (300 MHz, CDCl3) 8 7.92 (s, 1H), 7.15 (s,
1H), 2.44 (s, 3H), 2.38 (s, 3H), 2.35 (s, 3H), '3C NMR (75 MHz, CDCl5) 8 169.4, 167.7, 150.1,
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25.7 15.3 26.2 19.2 27.1 28.0 28.0 20.6 28.8 16.8 30.5
17.4 32.7 13.4 32.8 13.7 33.6 13.0 33.7 14.3 33.8 15.6

WG2008/04882 35.6 10.0 36.5 10.9 *The peak i nt enBCT/yB20€4003810

change depending on the crystalline size and habit

Exanpl e 8: Preparation of

3-acet oxy- 2, 5-di net hyl - benzoi ¢ aci dCH. Ac O AcO

pyridi ne Tol uene Pyridine (34.0 nm., 419 nmol) and

acetic anhydride (150 nL, 1.59 nol) were sequentially

added to a suspensi on of -87-

3- hydroxy- 2, 5-di net hyl - benzoic acid (211 g, 1.27 nol)

in toluene (1.05 L). The m xture was heated at 50 C

1Gnd,|efrs4avc a8mo0,f130.26149.1, He.at%?g 1wse|dinsnhxalrﬁnbwe?a2|emg>r C;1H110301: C,
bl e Jtdae. m xtur, i warm n-heptane (2.10 L

Eﬁgngé'ed@ﬂqﬁéﬂﬁﬁfﬁﬁ?éﬁ%as all owed to cool and stir at

anbi ent tenperature overnight. The suspensi on was

Ethllnbléf@d,Pr{alﬁdr&l‘ibd’bfhﬂ}Bafﬁa(sfm:fetdxy%-diﬁ)et@llﬁeﬁiéglaﬁﬁﬂd)ii-hydroxy-4-
SL%r $p iy @ vacuum oven at 50 Cto give 212 g

4%%% 51 -acet oxy-2,5- dinethyl-benzoic acid as a

pal e yellow solid: mp. = 153-154 C, H NVR (300 MHz,

CDCl ) d 1.5 (br s, 1H), 7.80 (s, 1H), 7.10 Lbh,
2. 44 (s, , 2.41 (s, PBH), 2.39 (s, 3H); C éJ:S,*
MHz, "D FOYle) d.169. 3l Jes. 8, 145‘%9, 136.3 Y oH
128. 4, 128.0, 126. 8N 2@ 8M20. 554301 M ( nf z OH

209. 0822 &1209. 0814 cal &d for CH . M+ H): @kLenental
anal ysis calcd for. CHO:

NEt; (265 mL, 1.88 mol) was added to a suspension of (2S,3S)-3-amino-2-hydroxy-4-
phenyl-butyric acid (175 g, 896 mmol), tetrahydrofuran (875 mL), and H,O (875 mL) at ambient
temperature. The resulting solution was cooled to 0 °C. A solution of acetic acid 3-
chlorocarbonyl-2,5-dimethyl-phenyl ester (193 g, 854 mmol) and tetrahydrofuran (430 mL) was
slowly added. One hour later, H,O (225 mL) was added, followed by the slow addition of 3 N HCI
(390 mL). The resulting mixture was allowed to slowly warm to ambient temperature with stirring
overnight. The solid was filtered, using H,O (430 mL) for rinsing. After drying in a vacuum oven
at 50 °C, 301 g (91.5%) of (2S,38)-3-(3-acetoxy-2,5-dimethyl-benzoylamino)-2-hydroxy-4-phenyl-
butyric acid was obtained as a white solid that was contaminated with ~8 mol % EtsN*HCI: m.p. =
220-224 °C; "H NMR (300 MHz, DMSO-de) & 12.65 (br s, 1H), 8.23 (d, J = 9.0 Hz, 1H), 7.15-7.30
(m, 5H), 6.89 (s, 1H), 6.79 (s, 1H), 5.63 (br s, 1H), 4.39-4.50 (m, 1H), 4.07 (d, J = 5.9 Hz, 1H),
2.91 (app dd, J = 3.0, 14.0 Hz, 1H), 2.74 (app dd, J = 11.1, 14.1 Hz, 1H), 2.27 (s, 3H), 1.24 (s,
3H), 1.72 (s, 3H) [characteristic resonances of Et;N*HCI: 8 3.09 (g, J = 7.3 Hz), 1.18 (t, J = 7.3
Hz); ®C NMR (75 MHz, DMSO-dg) 8 174.4, 169.2, 168.2, 149.4, 139.4, 135.9, 129.5, 128.3,
126.3, 125.6, 124.7, 123.5, 73.2, 3.5, 35.4, 20.8, 20.6, 12.2 [characteristic resonances of
Et;N*HCI: 6 45.9, 8.8]; MS (Cl) m/z 386.1600 (386.1604 calcd for C,1H2sNOg, M + HY); elemental
analysis caled for CpHx3NOg#0.08 Et;NeHCI: C, 65.08; H, 6.17; N, 3.82; found: C, 64.88; H,
6.10; N, 3.68. |

Example 11: Preparation of (2S,3S)-2-Acetoxy-3-(3-acetoxy-2,5-dimethyl-benzoylamino)-4-
phenyl-butyric acid
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C, 63.45; H, 5.81; found: C, 63.54; H, 5.88. Exanple
9: Preparation of Acetic acid
w@2@klsrerar bonyl - 2, 5-di et hyl - phenyl ester CHEI/1B2004/003810
ACO|l HSOC (80.0 m., 1.09 nol) was added to a
suspensi on of 3-acetoxy-2,5-dinethyl-benzoic acid (206
g, 990 mol), DM (4.0 nL), and CHC (1.03 L). The
resulting mxture was stirred at anbient tenperature
for 1.5 h. n-Heptane (1.03 L) was added, followed by
the slow addition of saturateg aqueous NaHCO (2.06 L),
and the layers were then separated. The organic
fracti on was washed with saturated agqueous NaCl (1.00

L), dried over My . filtered, and concentrated sth
a rotar§ efHpr afor to glg 8830 (86 2960ﬂ¢0ac ti

acid
pal e yel | olmd(mnlp = 52&54 C H N

CDCl ) d 7J92 (s, 1H) 7.15 (s, 1H), 2.44 (s,

(s, 3H), 2C85 (s, 3H); C NMR (75 Mz, Hy) d 169 4

167.7, 150.1,137.3, 134.7, 132.0, 130. 2, 129.1, 21. 2

21.1, 13. el.ene alysis calcd for CH O

55, 2YehiEncsu S5 e AL 2dengal Snf Sore o iele 0 mby 950 mmo
werecgrguentiaynadged to a suspension of (2S,38)-3- (3-acetoxy-2 5-dimethyl-benzoylamino)-2-

h&&&y@heﬁyﬂb&yﬁ@%d’éye} 4,788 %n‘@f il hylté%gté@fé mﬁgnglenﬁ’t%ﬁerature

ﬁ@gure S hﬁifed gft%éé"'cﬁsfa 3 Py s EFéH't"ES’oSOéF“gﬁh%%ﬁ@P Gpoigst to ambient
te(n&féréﬁﬁ)e Jharsolatien2wésy shgoentially widhed with IH3Oy(RI0CL) akalsafutatéd aqueous
Ngm(f é%GL)% t)1en \tlvﬁﬂ §a"ﬁn¥t95 Q{]déro ééﬁ(ﬁ Orqj) Th@%ulﬁ&%r&éﬁ clsfr%ction was

nper at u resu
C@&sn%ﬁﬂe% ¥ Bp@X'W@Y)Iha'lf iVBIMS bya digtiliationg gl gpegatmosphere Heating was
distunainediaant ateysoluiorowel ARWBY ko gUdetdydmiasit RmpekRite B, i} suspension.

: t.etr f
ol 06 AL B B S, o
solidavas| fi§grehaing it Breto a@ﬂtﬁﬂ@ﬁﬂ@@d 5nlu)for rinRiag.r é@e;ndrymggn a vacuum
oWEnXétLﬁOe"tCW@% @'(?@M)dot ft(2s, SS%O@tW3$Ia@et@WfE B 8inethyl-benzoylamino)-4-
erature w stirrin vernig
PRVREPER < OoV it S 250 W B Pl st ATl 1, TR 300wz,
DM$Oadsi/éd&Qrf$ d‘HéarB @t(d50= €8 HBZOIHQ 7(1947.34m, 6H), 6.91 (s, 1H), 6.71 (s, 1H),
5427, 39580k %96%10%72@1 SnslionRLIN PRz oY alap)z 4 BY4l), 2.14 (s,
3HO)X Y 7% (p h%y 14%” Rﬁﬁ'(% MHz, DMSO-d
s) 0 170.3, 169.7, 169.2, 168.5, 149.4, 139.1,
138.5, 136.1, 129.4, 128.5, 126.6, 125.4, 124.7, 123.8, 73.9, 51.1, 35.2, 20.9, 20.8, 20.6, 12.1;
MS (Cl) m/z 428.1713 (428.1709 calcd for CosHaeNO7, M + H“); elemental analysis calcd for

Ca3HasNO+: C, 64.63; H, 5.90; N, 3.28; found: C, 64.79; H, 5.96; N, 3.15.

Example 12: Preparation of (2S)-4,4-Difluoro-3,3-dimethyl-pyrrolidine-2-carboxylic acid
ethylamide; hydrochloride

:J\ o} 0 HoNEE :;\ 0 0 0
O’H‘N—f/uWDH (PhO).POCI CYH\N—é/ﬂ\N/\\ conc. HCI HCl-HN—{H\N’“\CH3
: —_— i H —_— - H
NEt; EtOAc
FF EtOAc FF FF

Chlorodiphenylphosphate (38.4 mL, 185 mmol) was added to a solution of (2S)-4,4-
difluoro-3,3-dimethyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (48.8 g, 175 mmol) in ethyl
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acid was obtained as a white solid that was
contamnated with ~8 nol % Et N'HCl: mp. = 220-224 C

WORNMBS(1800 Mz, DMSO-d ) d 12.65 (br s, 1H), BCEB20al003810

J =9.0 Hz, 1H), 7.15-7.30 (m 5H), 6.89 (s, 1H), 6.79
(s, 1H), 5.63 (br s, 1H), 4.39-4.50 (m 1H), 4.07 (d,
J =59 Hz, 1H), 2.91 (app dd, J = 3.0, 14.0 Hz, 1H),
2.74 (app dd, J = 11.1, 14.1 Hz, 1H), 2.27 (s, 3H,
1.24 (s, 3H), 1.72 (s, 3H) [characteristic resonances
of Et NMHCl: d 3.09 (q, J = 7g®8-Hz), 1.18 (t, J =7.3
Hz)]; C NMR (75 MHz, DMBO-d ) d 174.4, 169.2, 168.2,
149. 4, 139.4, 135.9, 129.5, 128.3, 126.3, 125.6,

abdidte (490LAB) &, amz)%-ntztemﬁ&atﬁre 3ﬁwe‘boluﬁ6h Was f3led.to B2C2and NEt; (51.0 mL,
I,C, resaon

Tt W 5 dRRR" XIRRe W, FhodPlitpep g % i dspension was
dﬂbwed @Iveamrt@ ambantaerysergtumwcﬁnr for 1®. N'H@. ugpemsiop waeicooled to 0 °C,
I-gﬁEp@JB .othL 6 470 MNsoldtioR 4n teftr‘awa?ofur% 184 n@Rol) Whs Sowif added. The

T3 5 tE AR ARy T B ORISR R A St 835 | 2R Aqueous
ditag) acld (490 enly wab atidediand dlts dydph werehénh €eidatetic The/Aquédus Hraction was

%%é_gd%‘vﬁu ﬁk%t%‘hﬁ"lmwt H@lgec%mbfn%”o‘?ng_a"f\ﬁ' ﬁ’a&.&% ?/er@-washed with

an@raée%@qle@m’i%ﬁg%it ‘iﬁgdﬁs gng the |§¥?§?J\é‘?f§ ithsA sgp?ab;gted The aqueous fraction
v(a%%xﬁéi)tecBwﬂfBet&}d edcebity-(2255mdl). MEiehytmbired 2eyaniTiastigns Avere washed with

sgt{l ?c;( yocué? W?Sﬁgﬁ.{ rdhgc{ %n‘g\gégggpcgther? @grlcgmpalte}d_lthg volume of ~500
i wm & TRIgE eMeReralgr. alCOV@”t'latP@)lHCZ (¢11.0 a"rm TBhamabdsyag ?‘i’ﬂ?d and the

s‘é@nh&‘% Wag syvasd bth@ﬁbl&?Qérﬁlﬁbrétheamhﬁgﬁ tﬁﬁﬂ@ﬁlﬂﬂn@r@s &ldPn was dried
SOl . ut] o S |

REPOPAD R <57 ST (€ ey 37 Gisfichch, B Srel Amdsgpe. The resuiting
ssisgensian eds aeplsion snied te(npediturg, and as thes iteredgusinariini gcetate (100
rfll_r)af&trlngﬂ? \A@ﬁer%mgem{déra&a%dmﬁ Qt aﬁmér%rn&trﬁbrﬁ 584 § (NHE (25)-4,4-

e S SR e K e o6 bt sopes ghiained = -

vaiitbiseliit nb.p.rP2A8:/A3a1°e (d&comPVéHaNms'#ﬁ)édezoI'D)MSI@-dldbptlaﬁeébrs 2H), 8.70
d% —05 5%%@2@%}'?@ 184, ﬂfsesosqﬁé@ﬁpr% s, fzunx rzﬁi' 1a21 (eppd, ) =22 Hz
%t

erature overni
%*%Ih‘bs(*z" {iF bt Ut @pmd h‘e-p% AH 3(H) e WR@P N}HzﬂQM§Q Uy 5 163.8,

188 116d, dEyH P4B.6, D535 Ha)cﬂumaswe(n Jat= 507 8z), 34.6 (t0J4& SR0FMz), 34.3, 18.3

(?21§F 38 B0, 104 fopp ¢ o Jon= 2.1, 54 H2), 148 MS (Cl) mpz 207 317 (207.4300 caled
N Ol LA VST P SHEHP el OB A ST H, 7,06, N,

19 Blai €l 1506 Fourid: D324.4861, CosHh, MVBs(8A6.6MHz, DVBOd ) d

13.3(8 1H), 849(d J—88HZ, 1H), 7.19-7.34 (m

5H), 6.91 (s, 1H), 6.71 (s, 1H),

Example 13: Preparatlon of Acetic acid 3-{(18,28)-2-acetoxy-1-benzyl-3-[(2S)-2-

ethylcarbamoyl-4,4-difluoro-3,3-dimethyl-pyrrolidin-1-yl]-3-oxo-propylcarbamoyl}-2,5-
dimethyl-phenyl ester

Ph
CHs O Py 2 CH, O o} o)

IS G § 6 NS TS G S ¢ W S
H o one S(< CH{CN B Oac >(< H
FF
Hs Ha F

SOCIl, (1.90 mL, 25.8 mmol) was added dropwise to a 0 °C solution of (28,38)-2-
acetoxy-3-(3-acetoxy-2,5-dimethyl-benzoylamino)-4-phenyl-butyric acid (10.0 g, 23.5 mmol),
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5.1 1 (d, J =5.0 Hz, 1H), 4.61-4.72 (m 1H),
2.79-2.90 (m 2H), 2.27 (s, 3H), 2.24 (s, 3H), 2.14

W@ 200585187 1. 73 (s, 3H); C NWR (75 MHz, DVSQd )PdT/IB20043)03810

169.7, 169.2, 168.5, 149.4, 139.1, 138.5, 136.1,
129.4, 128.5, 126.6, 125.4, 124.7, 123.8, 73.9, 51.1,
35.2, 20.9, 20.8, 20.6, 12.1; M5 (C) mz 428.1713
(428.1709 calcd for CHN, M+ H); elenental
analysis calcd for CHNO: C 64.63; H 5.90; N,
3.28; found: C 64.79; H 5.9%g- N, 3.15. Exanple 12:

Preparati on of
(2S)-4,4-Di fluoro-3, 3-di met hyl - pyrrol i di ne-2-carboxyl i
pgridies (.68t rhly,| S3ra wimipl), Wﬁr@%tdl\pwb@emﬂ NEe R é:) %n was allowed to

t, Et OAc F
B abind ?J%%SE%J?E PT IR FOISEE - MR-ty
pyr@ohgmg@rcgf_bp c gf:ld (eﬂ‘gbanweAhydrochlonde (5.71 g, 23.5 mmol) was added in one
pBiitibh. UTHhe redulingdoiéiwhs Bidwe!ib diahs Tolangblé“tq &9@@(& dnd stir for 2.5 h.

-tert -
BhraabBals ettt (I8l Sufiseiolh ibnaBratiss el wee added, and e
resoltiog jayersweese eeparatatl. t TheDreSitimpndrghiits fréétibn QvaBlseqddhtially washed with
! dj tpnued an

Il o SRS S, Y

E éoﬁ'g ré:o%{r(a4 §} Was padedqtofhe ESwting erpanic frention, and the
mdige e Istrcbdtad afibieht temperituidvetnit. OTHELmRfuréwas fiteMd on Celite, using
nT%ngHdﬂuglpﬁg& rf%rgh @yﬂ{eq ltl‘éﬁ%\?%s J\/\E%é a O%\Edﬂﬁrﬁtgre&/a?qﬁycloacentrated to a
valiBe eht 94 @hﬁ’éﬁ"&tadP@Waﬁ@P%f?tof flbie szlutrpn ooyt dacretiuiscid 3-{(18,28)-2-
acdtdxyi1ehedn)i- d—[ egbethyidarentoyPsldamiusod, i&ixﬂethﬁéb?ﬂ'réldwel -3-0xo0-

oI SRS aPLRASA i Fhl Cp roo
wag a*atﬁln@ﬂh SRapentraiingtresmle b thistsalutitre dmapqa 8898 °SaHOIMR (300 MHz,
Dm%smhéplayg@d ~y e nlpdyre 'btfiro‘t’%e@s tlhﬁar r%%%l: %tsgr%g%%thg 8(58 (@ J=82
HERT At L 02 RRAPE T g2 Bk PoRle. dbb Basds b Svitih = 32 He
1)ad 414166 dn.adileblst. 3@, 2("250)3Fﬂ.36f (mdeHp d.96 b WDSO2.4, @I8IHZ, 1H),
t i

ekt R T S M G e . o
% i 353 2 i) {HEractsYistic 'BROTIRRMSS [9speaices: O 7.76-7.87 (m)
6.221(s),EM6 (t,alrpei alz),l PO7es)et.nd gt *CNMR [7SwuHiz Dlmo ds) displayed a ~10:1
Hn?e(’@f‘r%la%rs;’\’aﬁa gr Ho%ﬂaef"r&%ér%@é cgl {7y sn 1%2 {gsg 1Q<§r§t{36tee/ 149.4,

Ion at one at
13965 138 8. /g0 4B §48h 1948 (A diretRT1e, 88rh9 HR 126.5, 125.7, 1247, 123.9,
7ARBPLAS 5L 4)1B.9 (g =80 HA)e33. 6| Bbhez;m(d = ﬁi)hyd 8, 20.5, 17.6 (d, Jer
= %elllﬁ% of Jr?%[)dﬁa?a{:geﬁ!tuc rnélnorl rggge'ra‘gatf%ﬁnée{ Sgglgb}g?; E%s 9, 167.0, 149.5,
13@278)12913 41285 125.4, 124.8, 1242 34.1, 21.2, 14.7]; MS (Cl) m/z 616.2859 (616.2834
caﬁzdfférl&g_l-ﬂolﬁo;ﬁdﬂ/lm NelenfHidi 9hé|§§.é"€é1c% f8r3é32 » ZN V% aé?'eQ 43: H, 6.38;
Y, rl obt al ned
N%oﬁ% dg {#E’“”‘p C‘nggﬁ éSGé% 2@%5 5. VR (300 Mz,
DVBO-d ) d 10.3 (br s, 2H) 8. 70
Example 14:  Preparation of (28)-4,4-Difluoro-1-[(2S,3S)-2-hydroxy-3-(3-hydroxy-2,5-
dimethyl-benzoylamino)-4-phenyl-butyryl]-3,3-dimethyl-pyrrolidine-z-carboxylic acid
ethylamide
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(t, J =5.3 Hz, 1H), 4.08 (s, 1H, 3.
3.08-3.34 (m 2H), 1.21 (app d, J
W@ 2go5054187. 2 Hz, 3H), 0.97 (app d,
NVR (75 MHz, DMSO-d ) d 163. 8 128.1 ( JCF= 248. 6,
255.5 Hz), 64.8, 48.1 (t, J 33.7 Hz), 45. 5 (t, J =
20.8 Hz), 34.3, 18.3 (d, = 7.4 Hz), 17.4 (app dd, J =
2.1, 5.4 Hz), 14.8; M5 (d) mz 207.1317 (207.1309
calcd for CHNOF, M- HCO + H); elenental analysis
calcd for CHCFNO C, 44.64; H 7.06; N, 11.54; F,
15.66; found: C, 44.40; H 7.06; N, 11.65; F, 15.61.
Exanpl e 13 Preparat|on of Acetic aC|d

3-{(1S, oxy 1- benzyl - 3-[(2S) - CH Phg, o
et hyl.gar a /@( uoro S,co, ®
r ol

3. ,
Hz, 3H), 1.08
1

71-
= 2.2
J = 2.1 Hz, PGFHB20@/003810
1 (dd
Hz

S-di ms NP - 9‘1@&-—@——9*0 pr @ F b 70N CH,
di net hy pheny r " MERICN SO 0 ﬁ't g
mrol ) wasl added &rdbmnse to a 0 C sol utj on of

(2S, 39) - 2-

acet oxy- 3- (3-acet oxy- di net h benzoyl am no) - 4- phen
Oel G @ 08 S0 FTice el TSP rhess AESeETioGBS ety touty

eEhBr QOIW ) aceﬂmdc@Bl{(@N,ZGﬁﬁ-aGetmyM beFEﬁ-ﬁ[@SNbﬁelW&arbamoyM 4-difluoro-

%%N%thﬂ'ﬂyrmﬁmq v@s = &#@)&%’?{b%g@ 25‘ gJQIme yl pheny es ér Efrom above) at

ampigit tgmpergsurel |Afiep StTing & Reh, Hiya repuiting yedlpweolution was diluted with ethyl
adetgta(fa0x)l) i 1ON Al 650 %L@%nammHCW% RENLRY ind ?ayéé wete Bhen separated.

T R P50 L) PSP P GHARECOs (90 ),
Oérfﬂi H§i {70 milgy HID B4H mLEandrsatusatedaapueoussNaGi KO )L 1 Ohebrganic fraction
w@é‘ dhéﬁeédﬂ?z’éntrﬁt‘eb Ubyd vetiMEof (~]ié@mm-9y H\@cﬁl@tloﬁﬂﬁe&e Qt%aﬁﬁé?e and the

it PR S BT aR TR EPaim. SORPeEBR s (150 mL) wes
slgwlyr adgledhc aod (tlm) redulting sarystalizne e sispensiou wadNastikcéd (ofOrnighd .at ambient
raflfd. u"l‘ﬁé @93@9&4&9%5% e, (uzq? 'E%Tgogrcﬁgtétp(eﬁ(g nfl_h%r r%%{ng After

e resul
dr&we “ Vﬁ‘f%‘u?és Wl 49-8%) Pir@8)-4f- d'ﬂvﬂspvé @St3§h§-év%r9>ew33(3 hydroxy-2,5-
dlmemyrbegiﬁylademeHrtyumﬂyws 3fdiri1€ttlﬁ,ll pytroMdind2hrbexylid!Sadtd ethylamide

VAP hod ¥l B0 5605800 s b By aomres
~Q b IMiiere of "OIWF%”LME@T WE?"&?V F@Paﬁnﬁe%véﬁéﬁ &%, dH), 80¥ @, J = 8.2 Hz, 1H),
7.90ktUl EGS 101, 16, UdS-A8S Irh, csl-gces flzhar 116154893, 121) 5.45 (d J = 6.3 Hz, 1H),
e uor .o
R DT o MUK G
134 Wd“ﬂﬁe?ﬁyl(s pHBn{.78 é%t?é'f) \‘vva% S:eiilHt)l‘e@B 65, BER11.88 (tod =he2 Hz, 3H)
[cR@¥dterREERinorYoRInEr Ir@s@har@@é ag \éﬂ% 9b~|t 2igiakk) bﬁfss (t 4 =87 Ha). 6.34 (5),
5 SPRETRPL s V% e O o] s i o

rotamersotmrretammqeswnancnsarﬁe‘mroesmnees 158,53 15687, (189.1J135.1, 129.8,

198.22 15821 gﬂ&"ﬁ p= %593 2(51'40 pﬂzngﬁlfz g?-eg%[ 11%21?87%% é‘ﬂz 515 (t, Jor
= 3{2) Hz)g 43,4 (t4J066 2@,15] Hzi,.:f)4 @QJC(: - 72'#9)5 209,03 -44d . 2lgr = 7.3 Hz),
15(m122m)haraztea§|c(ralp¢r rd@med resorandes: 13181812601 H68.02 1788, 129.5, 23.1,

14(93% m/% 5% (5%#62%10'5%%# FBH%%S(}%-B?: (@ d—i;'s_be’lemen?a?analysns calc

for CosHssF2N3Os: C, 63. 6 H, 6.64; N, 7.90; F, 7.15; found: C, 63.20; H, 6.67; N, 7.87; F, 7.07.
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(br s, 3H, 1.04 (t, J =7.2 Hz, 3H) [characteristic
m nor rotaner resonances: d 7.76-7.87 (m, 6.72 (9,

W®2006/08487 J = 3.7 Hz), 2.07 (s), 1.79 (s)]; C MVRIK266+/003810

MHz, DMSO-d ) displayed a 10:1 m xture of rotaners.
Maj or rotamer resonances: d 170.5, 169.2, 169.0,
166.8, 166.7, 149.4, 139.1, 138.8, 136.1, 129.7,
128.3, 127.8 (dd, J = 251.2, 254.9 Hz), 126.5, 125.7,
124.7, 123.9, 73.3, 68.2, 51.4, 43.9 (t, J 20.5 Hz),
33.8, 33.4, 22.0 (d, J = 6.0.442), 20.8, 20.5, 17.6 (d,
J =7.0 Hz),15.0, 12.2 [characteristic mnor rotaner
resonances: d 169.5, 168.9, 167.0, 149.5, 138.7,

EkafpR, 1512’8eﬂiratiba5férysﬂa%eazs 1R4pRiuor-fzs, gé)'iRYM’E? (3.(3- hydroxy- A
SRR TN A A i

eflylapgde 4 6. 38; N, 683 F 617 found: C, 62.08; H,

6 68 nNr wud3; F, S( ol -
A Pu art ]I] Z&fé d?%? ﬁﬁ?&g sl (§§¥cﬂgx 225 dimethyl
Iamlno pheny utyry lmet y pyrroI|

ne-2-cay boxyllc a0|d ethylamlde was

aﬂkpwagtth)pkllﬁ with wetel &30mgo)f-obmpbierdyder imit §frwatdn),3n Inedford tonyl siurry, at a
t&%ﬁe‘?é?urb @; fiém %b&ﬁ%@“a}x%la'bsut%*(g {&%Xut%'ﬂo%%‘dgbmg de&%ﬁfnghe slurry

( were a
“taﬁ dengRiy t°( r°B'Bt"9’PP9é?tH'@ra“g diftereq. oﬁh%fe"b?wtgi olich wigg) dried in a vacuum
o8er{ bétBedShbd B0t 1y aloubB0LY For b (128)hodrsefohatlotBbd e under an

a§n4o§6hdeqln\gte%9{r80farb%tlao s'n 1-yl]-3-o0xo0-propyl car banmoyl } -2
, 5-di net hy| phenyl ester (from above) at anbient
Eké?rﬁﬂe Maf Xrray dmfricﬁibnSphttéurnlfangcr?aalnﬁe tBS)-hhﬂmﬂ&&*dht S)-2 -hydroxy-

W M O AN
carhpulic agidrathylamidesepar at ed. The resul ting organic
fr aCPb\Qcﬂ‘er\Pﬁéy §|ﬁ|%bllﬁfﬁtdaﬁérhé’fo E? DMUBRJ £ SJ§§)tzeI®droxy 3-(3-hydroxy-
m

2R S P Dot P B T e by Ry e pooagontly ¢ acid

ethylamide wereyvatiedtdtieusingarBreker AXSdI8 Adyascewdifradctemetér X-idy@qoibped with a
Cb)f(-rgi/ Sdurdd Gelpdy Alo QV%n@%W Wm%.[rﬁ% aﬁ‘éh%lst e s%rﬁ@eeg {68 %tated at 60

sol ution was then cool nper a
rHﬁ??@&ﬁ?'&Wlfmetﬁﬁeleseﬁ@dwﬁje s sl owl y added and the

r es ubamplgs @pmsmbie{ymeosﬂgsn@f&@a@kbdvm&ucﬁtblséﬁ@ré cAYLH tiég Wth Si (511)
erature he sus nsi on

piter S P hosh PR PP R 16 BE AT Bner SUTvies Watp Sl I the ¢ plane

atchr natenaf 3lOrlpie ito windroizerprySalGBietafon e, The x-ray source (KCu,, A = 1.54 A)

wég@erall'ea‘latg'vglltéﬁ@ %ék\p &r?dsa alﬁ)enlzof tlbf q{AO)ﬁlata foF gaclpuysamplx)évere’ collected

O§f APEHRA fRBRHE JyiP 2RSS -geniwgYs drigojariprgn Bode et sntsahgbeed of 1.8

sde¥idsRtepting @ s?epcﬁiebéf)())mbﬁteﬁc Dﬁfééi’:td@}fgnﬁmlé}@ cMYEEEte@ BL&Ithesh range of

ite soli
[Sﬂ/é%% “’df"&ﬁ%@%"%{%e@m?%%ture of rotarmers. |\/Elj or

Tabdd 2mer resonances d 9 21 (s, 1H) 8. 07 (d J 8.2

Hz, 1H), 7.90 (t =55+ 1A E’ 39 (m 5H),
6.62 (s, 1H), 6.AOP(nsle2£H)eta5 Zl% ?5#.“ 3 Hz, 1H),

6.6 2.16

7.4 2.45

8.2 23.59

8.6 100.00

10.4 2.95

10.5 2.96
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3.95-4.50 (m 5H), 3.02-3.22 (m 2H), 2.89 (app dd, J

= 2.0, 13.5 Hz, 1H), 2.72 (app dd, J = 10.4, 13.4 Hz,
wakdoso2187 (s, 3H), 1.78 (s, 3H), 1.22 (s, 3H)PCUWIE2B04/003810

(s, 3H), 1.03 (t, J =7.2 Hz, 3H) [characteristic

m nor rotanmer resonances: d 6.15 (d, J = 8.7 Hz), 7.85

(t, J =5.7 H), 6.34 (s), 5.31 (d, J =7.6 Hz), 4.73

(s), 1.81 (s); CNWR (75 MHz, DVBO-d ) displayed a

-9:1 mixture of rotamers. Major rotaner resonances: d

171.0, 169.6, 167.2, 155.5, .B39.7, 139.1, 135.1,

129.8, 128.2, 128.1 (dd, J = 251.4, 254.0 Hz), 126.2,
118.7, 118.6, 116.2, 72.8, 68.5, 53.1, 51.5 (t, J =
32.0 Hz), 43.7 (t), J =4£0.5 Hi), 3k & 3378, 22.5 (d,
J = 4.7 Hz), 20.9, I7. % §d, J|= 7.3 4¥), 15.1, 12.2
[characteristic mnor gpyamer eSOl gHCes: d 171. 8,
169.7, 168.0, 138?‘8,—‘1??8—5, 231, %’:209, 1V%S (d) m
532. 2614 (532. 2623 Tat for—¢CH-N , + H);

el enental anal ysis——Tat T5.4 O EHF fa' —C, 63.26; H,
6.64; N, 7.90;, F, 1516;4 otufe—C—683 206+, 6.67; N,
7.87;, F, 7.07. Exgapte—j3—Preparattgrrof-—¢rystalline
(2S)- 4, 4-Di f1 uor g—3—2d 35} -2 hydl888,. 3. {3~ hydr oxy-
2, 5- di met hyl - benzeyt-arda%) - 4- phenyl®. yl]-3, 3-di net
hyl - pyrrol i di ne- 2 o d i de Anor phous
(2S)-4, 4-Di fl uor [( 3S) - 2- hyd¥ibby- 3- ( 3- hydr oxy- 2,
5- di et hyl benzoyl|ani nal28 13.94

4- phenyl - but yryl ]

-3, 3-20.%ret hyl

- pyri6oidi di ne- 2- car boxyl i

c acid ethyl am dg

 was 2.8 owed

to sBHUP wit

n water (30ng

of compound per mof w#2Zr), in the7éorm pof a slurry,
at a tenperature [of fr2ih abouf 50C788 about 75C, for
about 6 hours to |about2#4B8 hours. Thgsslurry was then
cooled to roomtenperatan e and filgesed. The remaining
solid was dried ijn a vagum oven begpyeen about 30 Cto
about 60 C for about 2dwurs {o abggy 24 hours under
an atnospheric priessurg »f about 3F5pSi. Exanpl e 16:
X-ray diffraction pattgfgn Tor|[Crysggitine
(2S)-4,4-Di fluoro-T-T(ZS 3S)- 2- hyUE oxy-
3- (3- hydroxy- 2, 5{di n’EIé})é - benzoytagpo) -4t phe

pyl -butyryl ] -3, 3{drmetygg=pyrrotidg ge=2=—rar boxylic
aci d et hyl am de Povvder32‘ =—Tay i .Q oR—patterns for
(28)*Tﬂ' - D —q_r ¢ N Q) —D_ | AN/ D 3_h ro -
25 e oo ey e uabehTr Yo BB e A e

hyi - pyrrolidine-2-carboxylic acid ethylam de were
ExanipleedVEdIRmzng s_aatl?’rMQGEpe%K'S BB ofybtanse (dsﬂ,i-gﬁﬁ@mz{dﬁés,as)-z-
h’é_ %SGl g i % -ray, source 0 rqz:i L -
(PSR R ftehyl ety & e ERuy B Cisiimelop-avnsetaine-
2-aarb@ylic aeid ihdi2-&ifloyo-ethyh-eoideangl es of 4 - 40 (Q 2Q.
SanRzafan( seey FBéRLY ofl @R/ siilihe V‘@éﬁ,@@iﬁl’ﬁ@rﬁ-f—[?éﬁtﬁ{zzhgdroxy—3—(3-
h ra)r(r}p%ee@zl_se fd t(?d)vvl%h f éfgﬁlé-dgn ates as the tom _
YEPOTHE PG AS EHE R Y rdSiedivipyrotigipriP-eabqwlice  acid
(2,8 gdiflupre-etityB-aiigsl weee collected using Depressive Raman Spectrum from Kaiser
Optical Instruments, (Raman RXN1) equipped with a base unit contains the laser (NIR laser
Diode operated at wavelength of 758 nm external-cavity-stabilized diode laser, the spectrograph,
2-D array detector Charge-Coupled Device (CCD). During the analysis, the light from the laser
was coupled into a multi-mode optical fiber, which carries the laser excitation at 785 nm to a fiber
optic probe. Emission fiber optic cable was filtered out at the probe head, and the laser light was
focused onto the sample. The backscattered from the sample was filtered to remove the light at
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at a rate of 30 rpmto mnimze crystal orientation
effects. The x-ray source (KCu , I = .54 A was

wopesasas’ at a vol tage of 45 kV and a current PET/IE2000/003810

Data for each sanple were collected over a period of

about 1 to 2 mnutes in continuous detector scan node

at a scan speed of 1.8 seconds/step and a step size of
0.04/step. Diffractograns were coll ected over the

2Qrange of 4 to 40. The results are sunmarized in

table 2. Table 2 Angle 2-Thetgddntensity (% of

hi ghest)* 6.6 2.16 7.4 2.45 8.2 23.59 8.6 100.00 10.4

2.95 10.5 2.9611.1 17.12 12.0 12.93 13.2 4.75 13.8

tifle 1@€er WévelerRth &8I vids. sentlt6 tHdGspaéirodrabl. B shécthdgikBh Bémovéd g% residual

I%galég&%ﬁizﬁsénggsé gLSJF%n‘% ﬁéﬁ ?ﬁ@o éh%rgge-éoﬁplgg' de2v(|)ce (03:8) geﬂec%or

analysis the sample was analyzed from 0 - 3450 cm™ Samples (approximately 2-10 mg) were

uring the

placed on a glass plate. Data was collected over a period of about 15 to 120 seconds. The
resolution was 4cm™. Diffractograms were collected and the results are summarized below.

Raman Shift (cm™) | . % Intensity
518 26
540 29
599 44
760 39
838 41
1004 100
1079 48
1475 26
1715 19

Example 18: Raman scattering spectra of crystalline (28)-4,4-Difluoro-1-[(2S,3S)-2-
hydroxy-3-(3-hydroxy-2,5-dimethyl-benzoylamino)-4-pheny|-butyryl]-3,3-dimethyl-
pyrrolidine-2-carboxylic acid ethylamide

Raman scattering spectra of crystalline (25)-4,4-Difluoro-1-{(2S,3S)-2-hydroxy-3-(3-
hydroxy-2,5-dirhethyl-benzoylamino)-4-phenyl-butyryl]—3,3-dimethyl-pyrrolidine-2-carboxylic acid
ethylamide were collected using Depressive Raman Spectrum from Kaiser Optical Instruments,
(Raman RXN1) equipped with a base unit contains the laser (NIR laser Diode operated at
wavelength of 758 nm external-cavity-stabilized diode laser, the spectrograph, 2-D array detector
Charge-Coupled Device (CCD). During the analysis the light from the laser was coupled into a
multi-mode optical fiber, which carried the laser excitation at 785 nm to a fiber optic probe.
Emission fiber optic cable was filtered out at the probe head, and the laser light was focused onto
the sample. The backscattered from the sample was filtered to remove the light at the laser
wavelength and was sent to the spectrograph. The spectrograph removed any residual laser light
and dispersed the Raman light into charge-coupled device (CCD) detector. During the analysis
the samples were analyzed from 0 - 3450 cm™. Samples (approximately 2-10 mg) were placed
on a glass plate Data for each sample was collected over a period of about 15 to 120 seconds.
The resolution was 4cm™. Diffractograms were collected and the results are summarized below.

Raman Shift (cm™) % Intensity
463 64
555 32




24.1 9.76 24.4 6.75 25.2 7.94 26.1 5.89 26.5 5.56 26.9

4.91 27.2 8.76 27.8 5.01 28.0 5.32 32.0 4.99 *The peak
WO pi0s0si18y nmay change dependi ng on the cryst al PCTEB28042(83810

and habit Exanple 17: Raman scattering spectra of

crystalline (2S)-4,4-difluoro-1-[(2S, 3S)-2-

hydr oxy- 3- ( 3- hydr oxy- 2- met hyl - benzoyl am no) - 4- phenyl - b

utyryl]-3,3-di nethyl -pyrrolidine- 2-carboxylic acid

(2,2,2-trifluoro-ethyl)-am de Raman scattering spectra

of crystalline -95.-

(28)-4,4-diffuoro-l-[(ZS,38)-8-hydroxy-3-(3-

hydr oxy”- net hyl - benzoyl am noJ”- phenyl - butyryl | -S. S-di m

et hyl - pyrrol i drmef=cargggxyt+c—3cid

(2,2, 2-trifl ugro-ethytggzanm de vwere cotLETted Usi ng
Depr essi ve Ranmam SpectzgnT f romKai ser gptical '
I nstruments, ([Raman RX¥§L) equi gped Wi Tg a base unit

contai ns the

aser (Niggol aser

i 0de opefated at

wavel engt h of

758 n exrer nal - c3

vity-stapilized

di ode

| aser, the spe

ctrograpbo2 2-D ar

ray det#®ot or

Char ge- Coupl ed

Devi ce1¢32CD) . D

ring thesanalys

is, the

l'ight fromthe

| aser w8 coupl €

dinto énulti-

node

optical fiber,

which carries the | aser excitation at

785 ri¥hiteo the friveetion ofasi deqsy dlysiratashibys fefaierfcr bisr Seasificcand preferred

rRLhenRS tHoké sRllcRtin b aiwill Fé@cta ARbRatheagiond RHd IfiRiifications may be
e S

| aser 1ight was focused ont le. The , I
Doyt apule FreienEtarta wegee e B, Tgoe inventon i
inthededingtio batitmies Bydbesioregaing Hesetption dnititowesietidtby the dphended claims
ﬁﬂqmﬁﬁﬁgmggh& The spectrograph renoved any residua

aser |light and dispersed the Raman light into
char ge- coupl ed device (CCD) detector. During the
anal ysis the sanple was analyzed fromO - 3450 cm
Sanpl es (approximately 2-10 ng) were placed on a gl ass
plate. Data was col |l ected over a period of about 15 to

120 seconds. The resolution was 4cm'l. D ffractograns
were collected and the results are sunmari zed bel ow.

Raman Shift (cm 1) %Intensity 518 26

5
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540 29 599 44 760 39 838 41 1004 100 1079 48 1475 26
1715 19 Exanple 18: Ranman scattering spectra of

wW@eoososd1BT ne (2S)-4,4-Difluoro-1-[(2S, 3S)-2- PCT/IB2004/003810

hydr oxy- 3- ( 3- hydr oxy- 2, 5- di net hyl - benzoyl am no) - 4- phen
yl -butyryl]-3, 3-di met hyl pyrrolidine- 2-carboxylic acid
et hyl am de Raman scattering spectra of crystalline
(2S)-4,4-Difluoro-1-[(2S, 3S) - 2- hydroxy- 3-(3- hydroxy”.
- di et hyl - benzoyl am noJ”- phenyl - butyryl J- S. S-di net hyl -
pyrrolidi ne®-carboxylic acid gfhyl am de were col |l ected
usi ng Depressive Raman Spectrum from Kai ser Opti ca
Instrunents, (Raman RXN1) equi pped with a base unit
veoasim: Nns the aser (NIR | aser Di ode operated at

wavel ength of 758 n external -cavity-stabilized di ode

| aser, the spectrograph, 2-D array detector

1Char demethemdfdtbpBingi comp¢L@EDpf fodwid (hg t he anal ysis the
light fromthe | asej—wRs coupled into a nulti-node
optical fiber, whig ried the | aser excitation at
785 nmto a fiber probe. Em ssjon fiber optic
gy obg head, and the

| aser light was focgsed\ont @ t heysdie. The
backscattered from {he g k7ltered to renove
the light at theR'dseN"Way \/angs was sent to the
spect rograph. The spetlt rog d any residua

| aser |ight and dispersed tgwe” RagaR |ight into

char ge- coupl ed device (CCD) der®dt or. Durigpg t he
g%|y3|s the sanples were analyzed fromO - 3450 cm 1.
anples (apprOX|nater 2-10 ng) were placed on a gl ass
pl ate Dat & fscheryhemionailrpiltistitutesl by @t least beelsubstitnerd independehtly
Of aeﬁBéEn ﬁ'&nme 34%@ W&SW-‘Q}? B a@ﬂ@arﬁ&?@!&‘bmoar}m%%o%ﬁ&yland

qFr % yere collected and the results ar
nnh? 78 CB@P@%?%Ranan Shift (cnf'l) % Intensity 463
64 555 3 26@ B 35al8&lyl & T+.c alkyl optionally substituted with at least one halogen;
ZisH or C,-C, alkyl;
R3 is & hydroxy| protecting group; and
R?, R®, R%and R’ are independently chosen from H and C4-Cq alkyl;

comprising:

reacting a compound of formula (Il), wherein Y'is hydroxyl or a leaving group, with a

compound of formula (Ill), or a salt or solvate thereof,

2.

R2

/
© N\Rz'

0 0 R’

R1/[kN V! . HN RS
H F
3 4
OR R RS F

(I ()

The method of claim 1, wherein in the compound of formula (1):
R®is C1.6 alkylcarbonyl, Ce.1o arylcarbonyl, or heteroarylcarbonyl;
R* and R®are each hydrogen; and
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753 32 781 31 899 31 976 24 1002 100 1032 33 1320 46

Wil e the invention has been illustrated by reference
wo o00speaBTi ¢ and preferred enbodi nents, those BKI/IB20eH/003810
in the art will recognize that variations and

nodi ficati ons may be made through routine
experinmentation and practice of the invention. Thus,
the invention is intended not to be limted by the
foregoi ng description, but to be defined by the
appended clains and their equw7val ents. W claim . A
nmet hod of preparing conpounds of formula (1): RF (O
wher e| n: Rl is phenyl optionally substituted by at
| easR°® emkR s btieendanttly cingdep eord @pdrbgencio aemyf r om al kyl
hydroxyl, al kyl carbonyl oxy, 6-1 arylcarbonyloxy, and
het er oaryl car bonyl oxy; R2 is al ke or al ky I
3opt i GRRMEIoGefiaim Rowheieimntthe %ﬁmﬁoé‘?igqf fQﬁfﬁé'alﬁ%\Ro@é‘h R2'
s Hor C-Calkyl; R3 is a hydroxyl protecting group;
and e. |nde endent.lLy chosen fromH
Egtﬁ?fglcg}giaavre?egﬁ” d Q}fg’tm f‘% 'azl‘gound of
f or rrﬁl & Rhpmy Suhﬁfifé@é iwith el lepst ong duhskgabntmﬂeaendeaiwl ahgsen from methyl,

@i &yP C, VikyitaiboR@e) Ot dla Pccar{)@ﬁiﬁwgl%né hét!er})a Erbeny&ﬁ(&ltangr

sol vate r eof 1) ( 1) he rretho of claim,
wher &i " 4&%’%@ ¥pound of formula (1): R3 is
al kyl carbonyl, C . aryl carbonyl, or

5.het erQakuhePEHRRMY b wherein in the compound of formula (h):

RZis Cas alkenyl or C4.6 alkyl .optionally substituted with at least one fluorine; and
R® is C,.5 alkylcarbonyl.

6. The method of claim 5, wherein in the compound of formula (1) R? is Cy.¢ alkyl optionally
substituted with at least one fluorine.

7. The method of claim 6, wherein in the compound of formula (I) R' is phenyl substituted
with at least one substituent independently chosen from methyl, hydroxyl, and methylcarbonyloxy.

8. The method of claim 6, wherein in the compound of formula ():
R? is ~CH,CF3; and
R® is methylcarbonyl.

9. The method of claim 4, wherein in the compound of formula (1) R is phenyl substituted
with at least one substituent independently chosen from methyl and methylcarbonyloxy.

10. The method of claim 9, wherein the compound of formula (1) is
@) CF.
CHs O 0 Ny
AcO
¢ N N\ _CHs
H  OAc CHj
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R4 and R are each hydrogen; andR6 and R7 are
i ndependently chosen from hydrogen and nethyl. 3. The

woredobosh18f cl aim 2, wherein in the conpound of PEDIBEN042003810

(1) RR" is H 4. The nethod of claim3, wherein in the
conmpound of formula (l1): Rl is phenyl substituted wth

at | east one substituent independently chosen from

nmet hyl , hydroxyl, al kyl carbonyl oxy, aryl carbonyl oxy,

and heteroaryl carbonyl oxy; and R6 and R7 are nethyl.

5. The nmethod of claim4, whepgin in the conpound -of

formula (I): R2 is C2-6 al kenyl or alkyl optionally
substituted with at | east one fluorine; and R3 is

Al. Kyl castbiniey [(29)8,4-di@rovel (DS gsyd-hyidrddy 13- (3-hy a2 inBthiIlbenzoylamino)-

e GC nd, r () R2 is alkyl ti.onal .
4 RchORPARY Sbe T el B 2o 22N B e, or o
rierragcaytieplly, acogpiabls salt phsavate theragfound of fornula (1) RL
i's phenyl substituted wth at | east one substituent

j nd dent | f t hyl | |

o R e g 5 RSk dinrosr BE s o R s hygrny 2-methyi-
tiehzoyizoTimRydrRiery-bityy e B alintethyl-pRlidiss-2-cabbX@iic ;acind2,B2-tifsioroethyl)-
ARL LAY biaimS11, Eﬁﬁbiﬂﬁg: Q%Rir%ﬁteﬁéti@'ﬂ&ﬁ’in Chduldar 'x{jr‘ay diffraction

the conpound of fornula ( IS phenyl substitute
RAUER: SPresgeddp degreesduplefa ﬁ‘)é?f’“tie\'?dependent |y chosen

from nmet hyl and met hyl carbonyl oxy. . The net hod of
aim?9 [ he: c f S
'f)&slé Ck crlxlg%irgee Cfﬁlrnji C?f S(?gﬂf’,iw-ﬁglu&t)—1-[@S%)-@-h%rlnxy‘-§-(3-t?ydroxy-2-methyl-

qezgaylamirzp)-dtphwb%wl-{?ﬁ@eﬁsj—mztoﬂ%er%wb@wﬁca-aﬂﬂd H&Rg=trifluioroethyl)-
amiddydcchraing @y klaim 1m0 )exhibiting a melting temperature of between about 191 °C and
a%-o&%gy%- butyryl]-3, 3-di met hyl - pyrrolidine-2-carboxyli

C aci 2,2,2-trifluoroethyl)-amde, or a

pharmaceutical |y acceptable salt or solvate thereof.

%2, A Cw&_blﬁu’lqé i 6@ T 6 NeSf4 4-difluoro-1-[(2S,3S)-2-h dro>r<]y-3-(3-hydroxy—2-methyl-
q%ﬁ%%{#%@}fgg)&?@%%]}i S-%irSﬁe%l%?-ﬁy%fomfner-gégng’x&/ 03 _ac}éd r(éj,ﬁ( ,%-_tr?ﬂ_uoroethyl)-
afnigeh @ngdrdiigutoyciajm 114, 3ha8 ediibpitstaheak [inythe Ramdi sesti@ringaspdeotxunh,iexpressed

it R&RbIsHiR afatdui 100k bifor oet hyl ) - ami de according to
claim1l, exhibiting a characteristic peak in the

powder x-ray diffraction pattern, expressed in degrees
M5Wo- tA etetopd af pabaring eBcrystallin®. forkn off (28)-a kidiflnerof1€(28, 38hH-2-hydroxy-3-(3-

h&éf?ﬁ@?—gfeéahgIi(-)lféln%%raﬂgélv}-Fl-(?g&y?l@tyr%]—angn%ﬁﬂ—gyr‘oﬁdi Rélﬁ'-%%éfiyﬁé acid
(2,2,2-tr|ﬂuoroethylg/—amlde, comprising:
deprotecting the compound of formula (I-C),

a)
) CF
CHy O o }LN/H‘ ore CHs O 0 )LN’H_ ?
ACO\©/U\N N ,". CHa JE— HO\©/“\” I};Z<CH3
H CH OH CH
OAc '?<<F s 5 s
(-C) (D)
to afford amorphous (2S)-4,4-difluoro-1-(2S,38)-2-hydroxy-3-(3-hydroxy-2-methyl-
benzoylamino)-4-phenyl-butyryl}-3, 3-dimethyl-pyrrolidine-2-carboxylic acid (2,2,2-trifluoroethyl)-
amide (I-D); and '

b) slurrying  amorphous  (2S)-4,4-difluoro-1-[(2S,3S)-2-hydroxy-3-(3-hydroxy-2-
methyl-benzoylamino)-4-phenyl-butyryl]-3, 3-dimethyl-pyrrolidine-2-carboxylic acid (2,2,2-



4- phenyl - butyryl ] -3, 3-di net hyl - pyrrolidi ne-2-carboxyl i
c acid (2,2,2-trifluoroethyl)- am de according to
waeb@snosig7 exhibiting a nelting tenperature of POPIB0&003810
about 191 C and about 200 C. 14. A crystalline form of
(2S)-4, 4-difluoro-1-[(2S, 3S)-2- hydroxy- 3-(3-hydroxy- 2-
nmet hyl benzoyl am no) -
4- phenyl -butyryl]-3, 3-di met hyl -pyrrolidine-2-carbo c
ylic acid (2,2,2-trifluoroethyl)- am de according to
claim, that exhibits a peak-9n the Raman scattering
spectrum expressed in Raman shift, at about 1004 cm
1. 15. A nethod of preparing a crystalline form of
tr(flﬂ@))ethyl)élamiﬁé inw@ten tdlaffof @S ciFSpHie thynd oA F)-434-0iBuoro-1-[(2S,3S)-2-hydroxy-
3'?3’ g -2; rﬁ%ﬁ?—%{ar}]zgﬁgéfg%%@g%ﬁ?rlbumy ki n%%&:%y#on]dm% Zscadri)oxyhc acid
(%%2 ”QOW?$WX%E?%ethyI) an1de conprising: a)
deprotecting the conmpound of formula (I1-C, / CF NH 9
AcOF (I1-C (I-D) to afford anorphous
(2S)-4,4-difluoro-1-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy- 2-
nmet hyl benzoyl am no) -
4- phenyl - butyryl ] -3, 3-di net hyl - pyrrolidi ne-2-carboxyl i
c acid (2,2,2-trifluoroethyl)- amde (1-D); and b)
sl urryi ng anor phous
(2S)-4,4-difluoro-1-[(2S, 3S)-2- hydr oxy- 3- ( 3- hydr oxy- 2-
nmet hyl - benzoyl ami no) - 4- phenyl - butyryl ] - 3, 3-di net hyl - py
rrolidine-2-carboxylic acid
(2,2,2-trifluoroethyl)-amde in water to afford a
crystalline form of
(2S)-4, 4-di fluoro-1-[(2S, 3S) - 2- hydr oxy-
3- (3- hydr oxy- 2- net hyl - benzoyl am no) - 4- phenyl - butyryl ] -
3, 3-di net hyl - pyrrolidine-2-carboxylic acid
(2,2,2-trifluoroethyl)-am de.



