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PROCESS AND COMPOUND This invention relates to a
process for preparing certain sul phonam de
wo paoen1sedi at es useful in the preparati on of HI RCT/GB2006/002140
inhibitors, and to the crystal forns thereof. Human
i mmunodeficiency virus (H'V), the causative agent of
acqui red i nmunodefi ci ency syndronme (AIDS), encodes
three enzynes, i ndPROCEGSIAND @elMRbOaNECt eri zed
prot ei nase belonging to the aspartic proteinase
fam |y, the Hf V protease. Inhibition of this enzyne
hadhisednvandgar friefeas & r oificeshgfoapprepadng f eertain e selphgnpamide

mtenﬁdd@%teé‘b(éb“flﬂ%ﬁefbfb@éfbw bIHITtiEiRrd anE th R crystal forms thereof.
utilized in.the otent

?_@nsn vel I S th%sn S of 9 ’ q
cvé ‘{?OEP e YA BNy o © {ggegr of acquire
rmmﬁmfﬁleg@heeyadmre ofAIPBV pmmdeas@rqemhemwmss ihelgding the well-
cha@&t@gi&ﬂp?@ﬂpnﬁgfbéé l% é&e 5}@ Jar % S@%%Fté%r%afa}’rﬂ&hﬁ{é AIV protease.
InntRl S i e o KR SOg R A o PEHITES “PRECR T eating AIDS.
Hydrokyathylgminetisosteres haves beers exdensivehy utitized irethiei sygthesisyof potent and
sele@cfv@em\/ ﬁ?ot@léfégldﬁmltgf‘sul ?*ﬁywe%‘rf QHIE %ﬁé&%y erle? of HIV protease

mhibﬁ;{0 % d 8 % ar s aﬁg o t.
Pier gt ereatsdpPBaliiee %ﬂgng gentar othal SMWQ%'%H* anigrpehemis
Advarodé ixiray etnea:tartaﬂ analgdis hay/ allaweddbt hesddsam csftmmietujesathat fit closely

into §étmalsﬁéé bh &z V%rﬂefcr%‘épﬁi teﬁé@fﬁ/eccﬁ‘u %ié&u%%e Unfortunately, these

cont al ni.ng t Ira Hons
mo'eﬁFGﬁpdﬁSéﬂﬁ'eé&yrm%?aéar(%@@e et on rdéfﬁwso ripd Léﬂe Using Qﬁngent'onal
chen@stem , 39: 3656 (1994)). In general t he chem cal bond

fr eﬁ?gﬁeﬁé‘rlaggﬁ gtf HQ IﬁHlSl’(&g ﬂé%e?thﬁﬁ@%r SMIEHE’@S |r€aacentral

three?éa&ggqnﬁlgggﬁogﬁmgj@v%mqql eebens that |nk two Iarger groups on each side

(see2dg.3 Babkdss ebalt Y] ONy. (Cheny.dB@3§563¢1994)). In general, the chemical bond
from@ﬁg Ebc?ﬂr% ﬁmg%r%uéf%%&’ger réer%%Q%?Fb%%LH t{%@@ﬁl %&d%lch is usually
aCCOB‘P“Wt Ryagraciing, ?B.QP@K@G(M%EH ame. @553%8‘55@@1?5" -N-(2-hydroxy-3-
aminb/@sphengibd80-mnittoblSTzer8sulitilladite WA RB)is aOkey intermediate in
the @gg&ﬁé 81“ )gr&%&éé/ Hﬁﬁ’)ﬂoutso é@éﬁepér e %%53%5{\?@30%5\423 490 and

I )-p-n obenz
US5, 888 @hred @‘é@% .Qn@eorp@s:s cHRigRtyatsed teprrpaee ZRNSEN-isobutyl-
N-(2-BpdrexyFB@mino-4-phenylbutyl)-p-nitrobenzenesulfonylamide ~ hydrochloride  is

1S butyl - N- (2- hydr oxy- 3- ani no- 4- phenyl butyl ) - p
'HUSt@%dfsrsggenz‘gnesul fonyl am de hydrochl oride may be nade

in 4-step process starting froma comercially

avai |l abl e (Aerojet Fine Chem cals (Sacranento,
Calif.)) starting material, 2S.3Schl oromnethyl al cohoi
(2S.3S-CMA). This can be acconplished by first
reacting the 2S, 3SCVA w th sodi um hydroxide in

THF/ et hanol to give the correspondi ng epoxide in 91%
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yield, and in second step, reacting the epoxide in
toluene with excess isobutylam ne at a tenperature of

W@ 306t131780C t o gi ve the di am noal cohol. React i BET/GB2006/002140
di am noal cohol with p-nitrobenzenesul fonyl chloride
(i.e., nosyl chloride) in tofuene at a tenperature of
85C to 900C, followed by renoval of the Boc protecting
group with aqueous HCl "at a tenperature of 850C to

9Q0C gi ves

2R, 3S-N-i § tyl-N-(2~hydr 3-am no- 4~phenyl b ) - P
-nitro~ bengenesul f onyl am ydrochl oride, in 64%
overall yield. Aternat] +BUNH, :

2R, 381 resbut v - (z?rrb >3- phe?w"ﬁ'? 1) -p

US6548706 whi ch avoids the need to prepare and“?@blate
t he epoxi de. This inproved process is clained to
result in higher yields of

2R, 3S- N-i sobut yl - N- (2- hydr oxy- 3- Base
am no- 4- phenyl butyl ) - p-ni t r obenzenesul f onyl am de
hydr ochl ori de, - whil e not rificing its purit
Thus, the 2S, 3S-chl or onet I'cohol (2S.3S-C\WVA)
reacted directly with isoblitylam eeéi to give the
di ami noal cohol . The s al cohed—i-s then, rea
wi th nosyl chloride before renoval of the Boc
protecting group. The tgachiings of US6548706 ap
i ncorporated herein by ~eference. However, i soffe
cases it is preferabf® t6% sol ate the BOC- debeg;ed
2R 3S- Ni sobut yl -

ForffPan do Sbel ok BsROAC DB LRl PSR GP it obenzene-

sulf@@Endehedroekloride may be made in 4-step process starting from a commercially

avaifaBle %ﬁ%lf'djéto By | Crw%rﬁrgalpy ﬁg? haatBm Etir. ﬁ REGRYd Pikdekidt P2s,38-

RSSO 2 e RS R i

CMAsp®rcdodiim tHydrq&rdfeSrenTHfF/Bthanbﬂ tongitén diree corsegpoodindezpoaide in 91%

ylel(f;ﬁﬂg%?%eéoq{d 4 S%é{:’t?\% t g?& &‘Jﬁfeﬂg wrth excess rsobut lamine at a

sobu -
temparaiugh ehZRS feld %/%Pf %ﬁVFé t'ﬁ%a eEc ﬁr’ E?é gghol with
p-nittdRedZedesusiomu thilbridé (i2-, hmbdylmhgonﬂe) in toluene ata temperature of 85°C to

NsCl

: 90°(9%I[}>9\{e%1 db?ﬂ%ﬂ%lvgmf Il\é ?80 Erotteé? h§ '&F&ﬁ)%rﬁpéc&%%ﬁf ela] %?a itmperature

of §¢L- i o1Bet giyes 2R, 38 N- |sobut -(2-hydroxy-3- amrno-4 ghenyibutyl) -p-nitro-
ben‘%ﬂe&ﬁfdﬁylaﬁﬁ&mhydro&m@wehMOBMWé}alamemo 4-phenyl butyl)-p

SIS, SRR AL LSRG A B SSL Bl by v
benzrmeﬁtyfqmulamlqe bysiochletida ﬂlﬁ’Yeb% lrnq@nyr%ﬁﬁ“ﬂ@ ttP @ fjaproved process
desciBs€ N eseb4dmichanet avdigy thexaralte prsjahg ah@iddene ter epoxide. This
S 268 138 By s PR S5 A oy
aminoed-ghemlibuidpfittabenzeriegulanyianiide éydm@mlmuﬁﬁg whileed egerificing its
purrt&mt SThvls Mithér 24 QS%H‘&ﬁetWQlcohdm (23‘383—@1\%)”@ réﬁétﬁ@n@rrectly with

‘|sobr?tglamrr$en qg rgﬁ/% tFre dramrnoalco%n] “?F?e dra?nqno\é?co%e! is tﬁen HadRed with nosyl

chloride before removal of the Boc protecting group. The teachings of US6548706 are
incorporated herein by reference.

However, in some cases it is preferable to isolate the BOC-protected 2R,3S-N-
isobutyl-N-(2-hydroxy-3-amino-4-phenylbutyl)-p-nitrobenzene-sulfonylamide before further
onwards reactions. The BOC-protected 2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-
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even at |ow | oadi ng. Poor physical formmaterial is

therefore difficult to filter and can cause ot her
whawdiisyig7 di fficulties. The sol uti on conpri si NBCT/GB2006/002140

met hanol and BOC-protected 2R, 3S-N-i sobutyl - N-( 2-

hydr oxy- 3- ami no- 4- pheny| buty:F) p- ni trobenzene- sul fonyl

am de i ncludes solutions wherein the BOC protected

phegﬁb@%&r{nﬁ%%ﬁe-gblfo% Emé)?éyan%réﬂe;‘t%;ﬁ%rggf BE@%‘W’{%E Brwards

nzene- sul fony am de i
ePfranol or met hanol ~cont ai ni ng sol vent m xtures, and

- solAdcorlirgy toleefiret aspcbboBOE-ppasehetivedtion there is provided a process for
pre;?a%nﬁg eﬁ" %ﬁ@?ﬁ’rf)%lc eyl' )(ﬂ? B%q\f %éu f—N 2-h¥dro%<363 a‘mmo g ephenylbu’cyl) p-
nitrgbgPESNE-$ Lgbfoay*g@eﬂe\wrﬁlﬁ %Br%a'lo Qﬁte%lﬁ ﬁ§rf&1'so@ém B @rtpygroxy-3-
amiseé\peBhy Bt prritobehasnexdfaplantdalisrissigtedffrom a solution comprising
met% p%r%I eBﬁ@e 9@%%&%?0%%% ﬁ%#)%t?j'tN (§ hgdrox n“élﬂc%-él hen&lPutyi -p-

”'tmﬂJ@ﬁ%@r@lﬁtﬂf@nﬂ@mlﬁét hanol or net hanol cont ai ni ng sol vent .
M XA%ErRSs Eﬂes@@tleulmm Ed?éﬂﬂéd SQMGSW—IS'@BG@I NgRhydroxy-3-amino-4-

3
phe%f@igﬁ RS Mbg PR e pbiees shemssianet doh pame vsing
toluen efecthyyachtate bs diensale Isglveits gavesvery PBOCPrsitakfregmaterial. This

oorzaw)%ﬁ:aN'fcbrﬁﬂ Bidtatlat %a@zﬁtl?rd@s” Q?(.\z!tré’ct@@ mwmgoeﬁewmmd@ sinilar to

t ha
cotl o3 REE Peairit soR A Baebe TEpogH hord feghion AEk3els arduous
everBaciqy taditigedPoor physical form material is therefore difficult to filter and can

caus%%tﬁé‘“rﬂélnu%b&maéblt@é(Z hydroxy 3-am no- 4 phenyl butyl)-p

0] ene- Sul, or,
Corb: TGS GP LTI REURES. S04 (E AP GER, JRpie L RobulyHN-(2-
hydrsw BHaimomo- é@hpnyllswtyﬂg»pfmﬂrmmamdfoswrmﬂeotnewesj solutions wherein
e 2R 3E0%-prekwy! - N 2R,38-N- xsobutyl N-(2-hydroxy-3- amlno~4-phenylbutyl) p-

nntro%,nzgﬁxp égf%@?prggé no-@ |x£$§ &ﬁg & %—ggqé)ngﬂ Ia% h%&? f contalH;nfg solvent
mixtures hand| sdludioas swhereino thec BOL-pEitenie BAR, pB-di-sob@yl-N-(2-hydroxy-3-
amln%le §l§§r{§}lﬂel:§)gfnfblhbfﬂob5hie%e—sulfartwlamlde lslg%arrt(l)akl)ly dlsso(leved in methanol or
et ePr IRy SoBEULT RN B U AT WS Che COb pRIEsEd 2R SN
lsoblﬂpll—N-éIbhydrsxyexfahamrgéd)hfanylbutgt)#pantnd)bamzem-mﬂfdmalamlde in methanol
or m%@ﬁ&'o@hﬁ%r‘?goédi\?é?\ttnm&‘e%r e, or by synthesing _
rot ect ed S-N-i-sobuyt yl - droxy- - no-4- .

phy?§|%9m @ﬂ)%ﬂ@fﬁ%ﬁ%ﬂa@w@ dad ﬁé‘é dedi %ﬁﬁg’?ﬂh—%vw’“—(z
hydray-Bamitdy-pbenydmitglppmitrapespéneesutifonylatidee . mifpt Hanobbtained by
diss‘cﬁ\ﬁl'%ﬁ al B RplEN! Qh)g INGS HLﬁWlh{JRﬁz@hWEﬁmu-phenylbutyD p-

ur es conpr|3|n ano
nitrolpgze pe-stliny lenide in ethanol or methanol contalnmg solvent mixtures, or by

slurndiiy 3S-BOCsodtatigh - N- LR I8N risobyiy3-NafR-mairaheyplraminobdsbiiéndtpity!)-p-

’ mtro%Hz%ﬁé)Q@Fﬁ?laﬁﬁ%es Ul f ngrml d?r Cﬂ@th@ﬁols UHidide &ﬂvent mixtures.

sol ven

Alteraiivelyn the miufm EOTBPIAIRG mﬁﬂ@ar\m ﬁﬁd r%?n‘gﬁfﬁfﬁde‘#’ %$1Ns'§0butyl -N-
(2-hy@Fdx rs @rﬁw@lﬂﬁﬁﬁr@'b' lﬁﬁ\l-;i\lﬁ@ro@éﬁ@éne%@ﬁ@@ﬂa?ﬁtdef efayex@mbeained by

dlrec{%e(éa cin oé}lcngét ? eé h%lg girf génqé)rfﬁ yqoég Ar?fa{%%ﬁazﬁfgs-gg{sobﬁltgl N-(2-
hydraxychamipo-4plea b@lt}(b}p-nm@beyzene -sulfonylamide or by solvent. exchange
whereby the solution solvent is exchanged for methanol or a methanol containing solvent
mixture, or by synthesing BOC-protected 2R,3S-N~isobutyl—N-(2-hydroxy-3-amino-4-
phenylbutyl)-p-nitrobenzene-sulfonylamide in methanol or a methanol containing solvent
mixture.

Methanol contammg solvent mixtures include any solvent mixtures comprising

methanol in which the BOC- protected  2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-
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acetate, and aromatic solvents, for exanple, toluene,

benzene and xyl ene, and m xtures thereof. > Hi ghly
w@e@basy’ed nmet hanol containi ng sol vent m xt ur eBCT/GBREH02140

nmet hanol / t ol uene m xtures, nethanol/ethyl acetate

m xtures and net hanol / t ol uen?/ et hyl acetate m xtures. -

When net hanol containing solvent m xtures are enpl oyed

phehﬁbb@/f%"—ﬁﬁ%é&@ﬂé@@%@[}éﬁ&@tcgﬁnlS’é s%ﬁfbﬂ@g% /(') lsre@érﬁﬁ’lgelihe solvent

nor e El‘e er

reater
m'X{S’f%Sf %?r%rl'%? YPaE SPIVERENY @b/@rl?ym%'lb[ﬂ‘ﬁé( thiethanes pBraferres organic
solvehts inditidd alkpll acetated, foralxamptes neties enétate\/\hﬂﬂ/l heathloapiopyl acetate,

for gkéifaHlEe%o&foRgEéﬁ%l bﬁﬁﬁ‘ta@ Rit8g o?oé a &}uy |S%eBltE or t-butyl

ano SO
aceﬁr%faé]ﬂaﬂfpmam selugrts; far pxamIe: ﬁOé\WQPnQeﬂZre@mapdggllqn@ and mixtures
ther99F1 nore preferably in ratios ranging from 25:75 to

CS Ry PR AT AR PR BpiBP 38,1 Plranciens
mfxtB@@ Bledtasel/elhyizretat mlxtlsr@baﬂg/ mathqr@l/mr\@@hﬂaammﬂmures
phevydrb Hkﬁ}%opgéhtélhmg%mﬂﬁnﬁduﬁet@ A %Fﬂpﬂ’c%/eHSt ISS;S}E\%H%@ that the
r i sati.on, or recipi t echn e
metRheh SBRNeR 1 GRatPD R T S SPERY GrEREr ity aphcnd most
pref@"@’gkydgr.e@tﬂr than 36 B@(}f@ﬂmge\arﬂedespect to the total volume of solvents
presgﬁa; 3S- N-i sobutyl - N-(2-hydr oxy-

|butI bhenzene-sul fonyl am de j s
o Dl TeaBy) bR ot il SRR M e e heHep 216 cmploved, the
otheg opprmietharnp! solveaist anai prefarablyt preSenininaratied targirggdlfrom 1:99 to 99:1,
moré)fbrréﬂsﬁﬁbllWIrﬁ?étkb%aftaﬁgln Jlﬁr@ 75 Q7B 3Y, NdhaS RloRE bRRerably in ratios
an %fl ongb 43? p§6§a urat e artially saturateée .
rang SRed §"i‘ﬂ1? is filtered to renove any
i nBoiferably, mather i aBOCtmeﬁecilem it 6B -dt-isdbuaiyi-idd2hiydroky-3-amino-4-
pherSAJudn Bb ﬁﬂrdﬁ@ﬁi@%@ulf@ﬁﬁérﬁid@' i8! %o@édﬂby QR stHlisBAGH %Pl b¥ Precipitation
techrgrem |tate iﬁ a% E |
oSN §¥EBBIR R PERSREYni no- 4- phenyl butyl ) - p
- nint 2 phaferreh embotiemy,| caudej BOG-protantech2R, 38 MisbiugtiN-(2-hydroxy-
3- arrﬁﬁm@%h buty! Ha'@ét etgnzéﬁe %ﬂf&ﬁglaﬁﬂjealsnﬁ@o%dtscgf Ah§ G Hethanol

or aznﬁeéhg RPFIQ'UB’LE'{V-F @Eotwu%hﬁylﬁr%%aat&grated or partially saturated

methphelngdrifainiply) sqhutiont r Optoreiin dhe whfuvalet aon phertially saturated methanol
contaﬂr‘ﬂﬁg nBididRok ?@Fébe&; rHhoRObMF rﬁsomb)@e lr‘ﬁaq?nerl ofheﬁxt"l’lgpéa?urated or

pertig ety Rl G <iiands SePIeR (GMPEPL Ry Ne BOC-protecied

2R,38dt- wDaUEHNr(Emyamy-BeammaMmhmybotyQtp pitrobenZenkisaif@/ldmide.
I QROY Rt rlefé?fé'duahﬁodmhﬁtr 'rﬁéthaﬁc!?%‘ atdESd StBtaP p@ét%g Shurated or

partially ‘saturat

partially sadiraies pRldianprt BOL- PW&EC@@CZ&%%@@@%JM ki -(2-hydroxy-3-amino-4-
phenZBu S 5-phhitrsipdnzrepé-shifdrgidmyicks X ¥ -rdnanehand-solvent or solvent mixture,
for e%‘rﬂﬂ%l Méﬁ%} 'e?ﬁﬁiécrté%gt%nére %Ggfwlétﬂﬂyggégtgemixture. Optionally the
saturated or partially saturated methanol containing solution is filtered to remove any
insoluble material, then the saturated or partially saturated methanol containing solution is
cooled to precipitate the BOC-protected 2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-
phenylbutyl)-p-nitrobenzene-sulfonylamide.

The term saturated or partially saturated methanol containing solution refers to
solutions at a reference temperature which comprise concentrations of dissolved solids,
the concentration having an upper value defined by the maximum concentration
achievable at the reference temperature and having a lower limit defined by the maximum
concentration achievable at lower, end-point, temperature, Therefore, solutions having
concentrations of dissolved solid between the upper and lower values at the reference
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The term saturated or partially saturated nethanol
containing solution refers to solutions at a reference
WO 209pasEIsUr e whi ch conpri se concentrati ons of PUCEHEBRMWeM02140
solids, the concentration having an upper val ue _
defined by the maxi num concentrati on achi evable at the
reference tenperature and having a lower limt defined -

tem;buatuk’@ Mn?pesnwm @%1{;@@&.5@?{1 Bk fagftg@étabb@t @gﬁﬂé %Gl%d to the lower,
poLn at ur e er L

enc AL DR Pl of e Bt VA T G euERic Rals @i therefore
depentignt onethe \agllubdity shatasteristifse petheemargpiat andrtbevadNent mixture of
chOIE@g lwglé sblgeﬂrg&fug%ée ?&Hn@fklﬁ’é nidiard] §§débM§%rgﬁ$rb%f"t@l98ne or ethyl
acetGl30 HLY te0 e AiPBIP DB PG eLFOPt PO o PSP il el ower
solulplity tvalee sfol abiehd-pgint k@ tard sitd°Csis (b)fpl(tdﬂ? Orfigbeiw. aThexefdre, for a
crystafiSati! rlé& e éfér’ﬁhg 2\3 6@60 6h@LR&ing BOG°CS le\éﬁfﬂ%temﬁbgﬁﬁﬁy saturated

ne or

soluGETIN TalkGHah 10 yAnsaAlhy SR i R 6 dopegtration of BOC-
protemtdd evabl e2R,BSEGHObULYI-RA26Mydroxpachrhine-4kshapy batyl)ylhitrobahzene-

t t f Q0C,
Su‘fo@‘h%e '%thegﬁ/@bdfmltﬁ tef%%ﬁMfao?rZ gryst al | : :atl on
r e§4hﬁﬁ as%aévrtaiﬁﬁfgora@aré@ﬁb@@éwafe@ﬁaeﬁhgn@tcomm@ salutien st eapled to
precipitatpathti BOCypreteicteda bR S RisHHugmN-(2-Hyelt dx@rBam@dd-phenylbutyl)-p-
mtrol&%lié Eulfo%g%l%@q{s s%r%fe@l%@ tﬁétuga“?&r’atedhgr 3&9&®n§£t&ta'tednmetnanol

contaiping SotipR ésh Nty Neatednipdpvsx y 4% Carinere-rreferaiy fbavgn 1505C and
mostpﬁetbrab@ﬁbéelmsubﬁqnyl amde is in the range from0.3 to

| al t
- SO YRR R el PRI 5P B Sppenson
avoid qﬁgog@;y pp@]p@t@regt’referably cooling is carried out under ramping conditions as
knowahh Gie-dx. i IgetWrler Wiy, Zaﬂﬂ)d@d @@’dxn@c@ﬁﬂlfﬁhs“s’cmwﬂb{ labélBV\Y Edolifg rate

t n i s, pref ery
ot B CNRTERLSE G BT HLATLER o o BBl SRl g ey be
'ncre%ﬁﬁduby Ghsimple rgr@qﬂamtl ipcraese et fmo noiiégragEme, ingreases, for example
expoidribEnathsed 0 over 500C and rmst preferabl y to at

: lqﬂ% rgéggg%%%odprgeﬁtz?f%r atur ﬁ? %gl%%W?% ﬁ%ﬁ‘ me hanoy(bontamlng

SOIU“@@@érﬂﬂ'amgﬁlah@tﬂVé@dl @mpemféﬁeerpaﬁembb/o@ﬂ fram. 45°Cotor 7B¥3 is cooled
stepwisd, M{éﬂ&fy fr@ffﬁét[]&té‘d)%ﬂ'ﬁah%m? s@&réft@@%ehﬁnél%n@érﬁmg Nifion is

a co ons  star
cooief 8 8 SeBing PP Bt Beiig® Paserogcialnfeysoluton i
held atrkis §est é&inla@aiurmr@fbeq@%fgr 1Mleemoms lthergcodiing ismegotmenenced at a
secodd%‘doﬁ@g?%@e Dt SdcBRb @erﬁ;ﬁ&gﬂugér]k éié@{eﬁai?p);&halﬁb’the solution is held
at i el B85eF e, WETRRERY B 12 Rb 5 sreie oPoRAl pakddurgper n one
or mopastepal Preferablyrtae seconet ¢rafiog rateist %lowemfgas a@hysiloseqaencooling
rates.| WhdrRh fﬁb?Véi‘ﬁ;%QaﬁJ?é'Eefé%tcHéc? ih&é@@ﬁr@@d’eo"ﬁR%@’fgmso‘ﬂb@RﬁN (2-
ool e W se, turate

hydr%‘é?ﬁ"&“?@'@ﬁf’ﬂ?&t’@& Heeremene o ﬁoi'?m'qe?g % (3Qlatp@n preferably by
filtratioroadaptiahalavdshirgf oftbelisofaged fitrste withisolvenf.i rst .

t PRRSEBUER fist E68REGSte RPLSORRNI Y0-bNE 2R ML R thfiperature is
from 44°C to 50°C. Preferably, the second cooling rate is less than 10°C/h, more
preferably less than 4°C/h, and the second temperature is from 34°C to 36°C.
Subsequent cooling is preferably carried out at rates from 5°C/h to 30°C/h, more

preferably between 5°C/h to 10°C/h. Preferably, the final temperature is from 0°C to

minus 10°C. The methanol containing solution is preferably held at 0°C for up to 1hr
before recovering the crystalline BOC-protected 2R,38-N-isobutyl-N-(2-hydroxy-3-amino-
4-phenylbutyl)-p-nitrobenzene-sulfonylamide. Faster and slower cooling rates may be
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held at this first tenperature, preferably for 1h or
nore, then cooling is recommenced at a second cooling

WO 2106/180157 | a second tenperature i s reached. OPCT/GB2106§02140
the solution is held at this_second tenperature,
preferably for 1h or nore, afid optionally cool ed
further in one or nore steps. Preferably the second

empiod. n‘g/hi‘l@ir&re&esloommg rfaha’i‘nna Ye %@b@rﬂﬁ#ﬁéﬂ b¢ @8hieNdkterioration of

the E@fﬁéal fcym‘g Ilsgg@gl\ﬁ = o T ﬁ%_t ecae?nmentap % the physical form.
10%9[%%'?\@ rFRWQt 'kﬁﬁbﬁlyt@u@@ﬂllw patm haw\aﬂz@weersmdmyates can

restﬂtlTh @@cd;rfipéuﬁmhgalh@@a?éb; lﬁfﬂ@é ﬁrl%lbx?l@ﬁ th 'claltr{/ 8l @8 cﬁ%@alllsatlon process,
suolBine Ifeaqixiiny fdse 'Bhe' for @bl ituls bl Peks Bherdtonuwith extremely
slov¢ erafing oates owgrdondheeriade of time taserdasinahde asinfuainial4taet o
| 50@@ S|8a:er6ﬁmehmvt90@f @@m%rgvéoow h;'.?@]jr'igabﬁo ééiése@éu Mbg;h in the
f i {ha d
"t e%%F%O[m O Pk rrosbelies heaot S@P&é\@ﬁ%é@c PEIPPIRG 2R.IS-N-
lSObU@I Pr(@frededadyyB-arainoidepheamytbuit)-p-aitreberizenesbifiy 14mid80@ methanol
or dRicthaPbELERBRING Q&@é’)ﬁ‘?ﬂlxﬁ% %ttaﬂ élrlgxgét@d t%@%%‘i El %reférgﬁly from
e rature 1s fromO
Ctné‘? %5 Cg {TE@nFB%{iOH. "%%Pei%ﬁlowa B‘?‘%’F@rf%@ §- hE]) pgtioggtctime is
chosfeortol,qmoMsuﬁruenbdafnerfer meqmyelbalrfgrnh e cleangst aRibering processes may
how&gl: ;E’tro% ecﬁﬁ@ gam?h L%oQ/Hﬁey lird\, e?r%c@ygfr 8?% : f?ééiar@ogﬁfg may be

en 963 enzene sul
gmegq{g agh % PO'{% 'i”?r?ﬁn?%"@@ SHRY MY ﬁﬁ‘lj%"ﬁ% Pro@gss less economical.
i nCrefambly, aedhe vgtursaedsr mnamesaommmetmobyom@:ﬁmg solution is

coolgc?ttﬁé | Qf#Lieq rbr?arﬁaﬁl? s%tﬂ.é‘ﬁ eﬁ%etﬁ?ﬁ(ﬂ‘ %oﬁ a@ﬁﬁé sﬁfﬂ%ﬁ ns? seeded with

es appear n
CWS*@@P 1P wEIpsied t h@Re3$-8- 'ﬁ%oqtldx})éfl'wqw)fy'?'@”’t'TPR,:‘*-D”G“Y!Uutyu p-

nitrobercdenaguifartydsmilewather quaintityedst seed| dryxtalreigisyszpimal eUddtermined

by mle{hogg(kﬂg\pﬁr}.}/ﬂhg%rﬂ ncreases in the tine taken to carry
I sation process, such time increases

mayns REBE @y SRRANDFALPE EaTivad e dhe Reltibiliaaing and by sietermining
the pbihh afxturkigiy yehahgsv CaUhémGnizlt @aamtities bPnr@epehic0drided while

supef'élarﬂerﬁ 'r%ﬁmedﬁﬁut{oﬂb He O@élrat @%‘éé&.hgﬁé resa%ﬁ%cggvg m{ﬁnlb? luflcregges on
seedjtgoirPrisaRie, érptnhgprsewéﬂltye@rm ﬁ@knﬁgvrpﬁhat:éége?% Wi Isghigion will
start bepérsaigrating e MdesICBEe @’y@t@lsﬁﬂ tRRcaedM dﬁ}@@éﬂﬂﬁm (Form n) were
addegL &&FE%PI{ g§/(¥ro?h 2 fé B&?‘Hé/ LQ‘ Jﬁ ﬁgl%' %%c? £ gé‘e@mdlca ing the

po'”t%fs%‘%‘ﬂ'ﬁg h?@(b%ﬁrbreéﬁh%ﬁn el evat ed t enper at ure, preferabl y
f rAuoRBRCd @ bR asiett oftheairésitht ilvehiighethBrSf i rp%\ﬁdi@Wchtalhne

0CSHRLLRA, | R 2 Bl Ty SRS oh Brcone
sulforiigraidie mtainaiieby e pregessesweitbe f ifst esredt phibe poesamtrinvgntion.

t hws nHabée If@rfdhtﬂateiqftﬁ@fc@s@aﬂnrrévs@étef@@@ p@&e&tba PRES-NARobutyl-N- (2-
v e ST PO B SIS S L SR e. v
the pogesrestad theoprepeittinvantion sertaim aystd! ioehé amobe obtairadni ng

S Q/lkérd ﬁiétHa‘hoPl@%@&’ as e sgakyrahed cﬂfsta‘?lﬁ{etB@bl otgcte.d 2hR,38~N—
ISObUR/?h (rzaﬁydroxy-fsI al%lrlll% 4- Sﬁggy?bu%m -nl?roljenze%g-sluﬁ‘or?y?aem%e of Crystal
Form | is obtained. The habit of Crystal Form | is prismatic and thus is amenable to easy
filtration. When measured by X-ray diffraction (Siemens D5000 X-Ray Diffractometer, 26,
CuKa. radiation) Crystal Form [ shows strong peaks at 3.9 and 8.2, moderate peaks at 9.3,
13.7 18.7, 19.0 and 19.5 and weak peaks at'7.5, 7.8, 11.7, 12.1, 15.1, 15.6, 16.5, 17.2,
17.6, 20.0, 20.8, 21.8, 22.7, 23.4, 24,5, 27.4 and 28.4.



10

15

20

25

30

35

40

crystal l i ne BOC-protected
2R, 3S- N~i sobut yi - N- ( 2- hydr oxy- 3- am no- 4- phenyi but yi ) -

WO 2006i18¥76benzene- sul f onyl am de. The quantity oPCEHE82006/002140
crystal enpl oyed may be deteym ned by nethods known in
the art. The point of seeding can be derived fromthe
solubility curve and by determ ning the point of
t unliheh metteimehgeusedfmna soalolvequwith itdlies, efthykeethtebemixtures of

'toluér‘?éj gﬂd ‘%Jlaecre“t;éfg N Wlﬁe’ Q@d @%te%@djbﬁ%%w E&%U@PNF@ I"R/Eroxy-s- .

aml%émhﬁgylbwh) pé)ttﬁ@ﬁﬁr@enef-ﬁ@fﬁnvﬁm%pﬁ E%Wﬁti”yFQfm Ués optained. The
habk B0 GRysta r’:Fbrrﬁ HLid .pfi¥eratiov(thiek wiekalB) whd thustigbinenable to easy filtration. .

~ scanfiB rél?&tg? r%s?%pfymﬁ—(l CQC e%c&r(r?@%?é%ch%k Wc‘?oscope) shows

cor orm

flutech &@M@dmawofasdhamr@@pm 1 20cbBigrery longu Ve measured by X-ray
dlﬁraaphe(@émer%t D486 X-Rey Wﬁaﬁ@n’féf@ poi auKef raﬁ%ﬂé'rh)nGr)Jé%ﬂ Form I

f h
shols St BEAGe S e R am r%‘reoéé%@ea[; EPOREL 4%, 196, 213
and BBE@- grdovenait pedkks at 7.9, 17.3, 20 6 and 21.9.

2RB§/S:dN-trb§to wwlnd\h:(e%ahwdxrs%séﬁmwﬁem leébélté%ét Ylubed as the

b t
sole ONGE EIVEEH Fabpell bt ingd Artoehen navBReasl BVRSTaR Ghd only
toludrela dsedhas thersclensoleany,strabtal Farns bVait @bBORdprRd@eraected 2R,3S-N-
1soba®‘)l §§2My51%99l3téﬂ1m5" 4(-|3'nen IDUIyI) n- nltrooer%zreg&esu:foenr%lle& i éicliJe .sglated as
CrysiikFagmiL oY SraigHE & H%\; 2o SRR hoib o e orge i gt ot forous
neecﬂesawbnh weave ittt artigbecdrapact aragst &rorh thenlpwaasgrifeeation micrographs
(Ph|l§>§t ?If%%“%%eﬁﬁggg?g@tog dl@!ﬁ: %pﬁsla{)g{%ecl@s]%l@ of HhRMdr sh@pe are

obsetrh ”i'ﬁf%l PBX S%S%rﬁﬁwsryzﬂapﬁeﬁquﬂﬂ%ﬂ Jop! hishyraggifiation.ricgparahs
show anydriatyl afeshapeirpat alfibfeas melwark toleai sredll laFhehdpebigartofies and

'somQa)ﬁrﬁJr@%qu’é%Q“c’lus‘te?s pWr?é%bgsﬁQS’ by%?% 'oﬁfﬁ‘g uﬁnér% D5000 X-

tration., Vhen asur e racti o
Ray PR Ecipe obati b UKorAgRtSN e el shobs MGRERTS peaks at 7.0 and
14.0ramdi \aéalopdakeratsy. 5 8.F08./ 109400, 91 ripng.5pdakss 1at1, 398, 21.1 and

25. 7%@)2@? ﬁ‘Bﬁ‘ﬁ ‘\/aéﬁ?(vpseégﬁg?%pgaﬁaét 61% 2 @pgeir te ﬂe%k%éa}?% and weak

aks at
Peak§§f§79§§ 31 [ 16.517.6, 20.0, 20.8, 2 1.8, 22.7, 23.4,

24intaddRibn4waenl ddBloforibeanerit inadads soivens ethystal Form V is obtained.

Wheﬁ QPQQJUY&PB&VX H} {jlﬂ ééﬁ&f ésﬁy%é% WI ; ne'&/B%?‘atcwn‘?ectepfé CuKa

radnaﬁm)g@.r;/%a?g@mjyﬁ%pws (azitwg rp@§§ aB6.8, a moderate peak at 13.6 and broad
wealapédre-aA-318) @ | fout #hg 19.5niAlthobein renesessf! dhivniyhiedisdkeafs may not

be a%grﬁéféougafomehlmirﬁﬂém%a&x“S@Fr T%oggbwe 8&3’[8? Yo‘?ﬁ@lc?d:&pgple by

nati c
ProCesss§ qmnlw@a |Cbi¢”n§@drﬁﬂ'\’r$§fSEF'é@tf ragManRee dﬁa@@p@/ of Hiltratieni as the

cryst@ﬁ?a%t%ﬁq’fﬁhhét@ (Higkaidedr) M croscope) shows 'fluted rod
articles.that .
iR BRI B A Pho i of Pk rorafP el SV, there i
evidexcRdhatDivgbests thoate Geystal XQrmeukd anddy are enlyaiesy stubiectog farystal
Form'sI I, Inene ‘e?ttb %tlﬁgab§l’ﬂ0@§ﬂ}5 ubdandaduuds, ARRFAE réleades solvent
6.7 T ﬁ

trapped in the crysta resulting’ in"a new crystal’ strticture being isolated. For example,
Crystal Form Il on heating becomes Crystal Form VI. When measured by X-ray diffraction
(Siemens D5000 X-Ray Diffractometer, 28, CuKo radiation) Crystal Form VI shows

moderate peaks at 6.8 and 8.8 and broad weak peaks at 5.6, 8.1, 14.3, 17.6 and 19.0.
In addition to methanol, other lower aliphatic alcohols were investigated. The
solubility of BOC-protected 2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-phenylbutyl)-p-
nitrobenzene-sulfonylamide in propan-1-ol, propan-2-ol or butan-1-ol is too low to offer an
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and 23.8 and weak peaks at 7.9, 17.3, 20.6 and 2 1.9.

By contrast, when no nethanol is present and only
werlogh3asetate is used as the sol e sol vent, CrBGI/&B2006/002140

Formlll is obtained and vvheE no net hanol is present

and only toluene is used as the sole solvent, Crystal

Form 1V is obtai ned. BOC- protected 2R 3S-N sobutyl -
ecano(ricahly diediey pdcass. noFor ghampleb they 5olulpilityi dfr BOErreteetesiU?R,3S-N-
isobRN- Aot SRk 1. - e, | -
Ry P R e el S iarRe & orer
ol if {eSSHAEN GPoWIAHAECr el SSURIHY i HREWEOtESES 26 85 hirsobuty-N-(2-
hydcavygherinoes sherfythuity k- reittobenzeng riufforoadrnide i ethagolaphdetter than
tha [FC} RS AL YA &) BER1AD M BIRS P Atk R 9% rystals

clusiers of Irregul ar shape are obsérved, ere are
obtajp frggh%th@@quarpgp@@era@@qi Sgwllers neerdig chfsils (acicular as opposed to
prismatjo)i driccthreddreniauid grapHaresbow lﬂet‘haﬁd')lleﬁdf?] @f%rﬁb@e\éﬁ@ perspective.

. f 5 shape

S'"%éﬂ%é?téégéﬁdé?sﬂ%ﬁ%‘?@h%y’gﬁio%ﬁéw"?i@glca@t Ps” When

nmead§r e BYyPreteced di 2R BaNHseRUY RN R droRsGeamirRayphenylbutyl)-p-
nitrébiehferaecs0forylemide? @mplayéa ihatheatiisdzhd GutibRlaspsdtands! the present
v gV BE LR fecifrd denba g i g 2P HiotEbly e o Brotecten
2R, 39 Ngisobutyl4N-ghiaydrexyz3-agmep-Eppendbutbpraitrapeshenssidfonylamide  is

prefEréONEMREBOCProRcRd epoRiEex fbfnile Bl dila HebrBetBidicWRAkf Formula
@) peaks at 8.7, 9.5, 9.9 and 16.5. In addition, when
“di chi oronet hane is used as solvent, Crystal FormV is
obt ai ned. When neasure X-ray diffracttQn (Si enens
D5000 X-Ray Diffracto i on)
Crystal FormV shows a sfrong peak at 6. a noderate
peak at 13.6 and [Bety8l

not be advant ageous f<0f environnent@

reasons, the crystal fOrms obt ai nabl e 4y processes

enpl oyi ng chl ori nat edSol vents show advant age in ease

of filtration as the crystal habit is prismatic (thick
Suitatee dle¢)ods Forotmet freparetipravi B@Ciproteated| 3R; BS-Nafsobingl-N-(2-hydroxy-3-

amirRt 2P REBHUIPREHith¥ e ihyBmidkNeA® | Se8&¥ibd8NCH t Babsss307,

g it e N R o ) el

US6p%aa817 diug ;iﬁablyingsn disll &fardﬂmhmreérmmr_atetj ereh bp sefesblw ent ’
t 1 ARPRdehtdonvif n6h beldschisuhithold lih’i‘ﬂfatgorﬂ %ytﬁé %ﬁ&@g? examples.

u
structure being isolated. For exanp yst al
on heating becones Crystal Form VI. When neasured by

EXPERHBENTAEf racti on (Si enmens D5000 X-Ray Diffractoneter,

2Q CuKa radiation) Crystal Form VI shows noderate

eaks at 6.8 and 8.8 and broad weak peaks at 5.6, 8.1,
MEEBL%,B 17repagtign19. BOG-arofastad 2B S-b-isrhuidib(2-hystrenst-3-amino-4-
phenlylbulgt)-panitrpeaizene-aliderydnsidsver e i nvesti gated. The

BOC protected 2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-phenylbutyl)amine  (51.1g,
0.162mol) in toluene (12.5eq, 175g) was heated to 75°C and aqueous potassium
carbonate solution added (2eq, 14.5%w/w, 291g). With vigourous stirring,. a solution of 4-
nitrobenzenesulfonyl chloride (1.3eq, 43.89) in ethyl acetate (9.7eq, 130g) was added.
The solution was held at 75°C for one hour before removing the aqueous phase. The
organic phase was washed with hot water at 75°C (3 x 200g). Methanol was charged
(205.79g, 42.2eq) and the mixture cooled to 43°C over an hour. The mixture was then
seeded with BOC-protected 2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-phenyibutyi)-p-
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mostEBTE 6L B HRRE Ry

solubility of BOC-protected

2R, 3S- N-i sobut yl - N- (2- hydr oxy- 3- am no- 4- phenyl butyl ) -p
waoasobeszene- sul fonyl am de in propan-1-ol, PCT/GB2006/002140

propan-2-ol or butan-1-ol isgtoo lowto offer

aneconom cal |l y vi abl e process. For exanple, the

solubility of BOC- protected 2R 3S-N sobutyl -

nitraen2ensysiiorylagidendfrioryataphemy Il ot g) ngthentaopledret ematesof 3.5°C/h
for irﬁﬁ}’ﬂh@ﬁ‘a@%"(tlﬂr Rfr@p% ahd-theh flha°1!y| QSFO%}?@@W??I WCNEL reached. The

Th
soh«gwag §1EN1_ ggé&q&n ll#@{oﬂ emdB wasHp d WIt 10"9 viv ethyl acetate/methanol (3 x
1444l dr oxy- 3- ami no- 4- phenyl but yl ) - p- ni t r obenzene- sul f onyl

The‘?é’ﬂlé’t@d 'cﬁ/os?él?%fpnsh%tl@% c@ﬁe@@l@?aﬁﬂ ﬁwtus'aﬁe e Qgie to £3sy filtration.

Scaﬂ%l{‘% a@Smefbwgpa?%oyo KEiAChE P 5F P orfaitningh Gileciion M*ﬁrﬁsf@pe) shows
fluteh docs sbdipeelr partieel that ays uplic ~(ZDE)I & Hicbn &g RIS 8aly s (Siemens

D5086 ﬁﬁ%} Pﬂ‘%ac%\ﬂetlép eieebgkg r%’g cgwg %58\2@ tienérzgta ltgﬁJg rystal Form Ii

roces
with é&féﬂ% Reaket 23 geg@a&z csrﬁ@eyat@mals&raﬂ 6.7a89.¢ul 3f 5. @s‘tQaﬂi £1.3 and

23.8THmel viREK-jeaRé err.edl7. 3 20 6 and 21.9.

The ﬁ%tdﬁgg%é 39&%%' n I a}éﬁ &ggty ﬁ‘il 8{9 ylﬁl 58 %g ?ﬁzy ia

enzene- suf
further aspects of the present |nvent|on may be

ExaidbleaRnegdehyr aﬂMéuﬁE&hqulfebQ@Ylﬁn o thd1QifRFdnt dAREIRTAR)Ms of BOC-

BOC- pr
protcg iy O P BREy FISabpy N A Sy S G- ARy i pbgnzene-
SU'fODM'ﬁWQﬁo@hM@f@i@lnﬂ@ﬁWN@m de is prepared froma
BOC- prot ect ed epoxide of Fornmula (1) or a
BOJkﬁo%n%téJBg r% %gﬁ\? Lsro%gré%%ﬁgu&yg@s%é arr%Ho-q }%e?nﬁumygopqﬁih robenzene-
sulfogy{a@giemq g@blgtguspﬁpq@, hy delgsyt- 38g). The suspension is raised to an
elevaAsd E@nﬁerﬁfﬂ:ﬁﬁy a\n )3594 C@&%Ué@ﬂ@ iof LW ﬁ‘éﬂs@&n%"tl@n to the

5%’/23%3020%%9 %é%@h rafgp- The solid

was igglgtiiagitration andzohlyses byKREI AndoBEMhI ch ar e
i ncorporated herein by reference. The invention wll

A, pe described, without limtation, by the follow ng
| es. EXPERI MENTAL Exanple 1: Preparation of
BOC- protected 2R, 3S-N-i sobutyl - N-(2- hydr oxy- 3- ammo- 4-
The GEHRMAI lBtsh wdd MHIEWED REFR P BhboAY ket ate - TR Sqlid isolated was

Charaofgﬁgghl/?@ogy??-l)l\l- ( 2- hydr oxy- 3- ami no- 4- phenyl butyl ) am
ine (51. 1g, 0.152npl) in toluene (12.5eq, 175g) was
Exad@?@d to 750C and aqueous potassi um car bonat e
solution added (2eq, 14.5%Wvw, 291 g). Wth vigourous
stirring, a solution of 4- nitrobenzenesul fonyl
The gshilecat indethgd. waedpllakEdBaying A tetueyt, etbelt adetate BandemethhB6lgmixture
t
(30123138 O/W g ds sdi08ntS Aol ls%%ﬁééjcfﬂrq%tgr(?%rdg 8 ﬁﬁg@g&‘eﬁ)

enovi ng the aqueous ase.
vvas washed with hot water at 750C (3 x 20Qg). Methanol

Compaedtive ltxamptk Z205. 7g, 42.2eq) and the m xture cooled to
430C over an hour. The m xture was then

The general method was followed using ethyl acetate as solvent. The solid isolated was
characterised by XRD (Type Iil)

Comparative Example 2D

The general method was followed using toluene as solvent. The solid isolated was



seeded wi th BOC- protected
2R, 3S- N-i sobut yl - N- (2- hydr oxy- 3- am no- 4- phenyi butyl)-p
woRisobeszene- sul f onyl am de of Crystal Form | | PEDGB2@p/002140
and then cooled at a rate of 3.5C/h for 2hrs, then at
5C/ hr for 2 hrs and then flﬂ& ly at 10C hr untll 00C
was reached. The solid was then isolated by filtration
chasauterivas by KR (Typ2d9h v/ v et hyl acetate/ methanol (3 x
144g). The isolated crystals are prismatic (thick
needl e) and thus are anenabie to easy filtration.
Eﬁiﬁﬁiﬁﬁng El ectron Nlcroscopy (Hi tachi S570 Scanni ng
Electron M croscope) shows 'fluted rod shaped

h cron | on

ool Bl Ups ToflBlehe el et S0 taisoees

Wasr@@raﬂfﬁlfmﬁ byRdvie (tve Varystals to be Crystal FormlIl -
with strong peaks at 5.3 and 8.3, noderate peaks at
6.7, 10.7, 13.4, 18.8, 19.6, 21.3 and 23.8 and weak
peaks at 7.9, 17.3, 20.6 and 2 1.9. The product was
dried in a vacuum oven at 500C. Isolated yield = 60.4g
(76%9 . Exanple 2 - Cenera! Method: Preparation of the
different crystalline forns of BClCprotected
2R, 3S- N-i sobutyl - N- (2- hydr oxy- 3- am no- 4- phenyl butyl)-p
-ni trobenzenesul fonyl am de by equilibration in
sol vent. BOC- protected
2R, 3S-N-i sobutyi - N- ( 2- hydr oxy- 3-am po- 4-
rhenyi butyl)- r-nitrobenzenesul fonylam de (0.5g) is
suspended in solvent (10g). The suspension is raised
to an el evated tenperatures (typically 35-400C) for
several days to allow transformation to the nost
stable formto take place, followed by slow cooling to
roomtenperature. The solid was isolated by filtration
and anal ysed by XRD and SEM Exanple 2A The genera
nmet hod was foll owed using nmethanol as solvent. The
solid isolated was characterised by XRD (Type |)
Exanpl e 2B The general nethod was followed using a
tol uene, ethyl acetate and methanol m xture (39/23/38
%V w) as solvent. The solid isolated was characteri sed
by XRD (Type 11) Conparative Exanple 2C The genera
met hod was foll owed using ethyl acetate as sol vent.
The solid isolated was characterised by XRD (Type I11)
Conpar ati ve Exanple 2D The general nethod was foll owed
usi ng toluene as solvent. The solid isol ated
wascharacteri sed by XRD (Type V)
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Exanpl e 2E The general nethod was foll owed using

di chl or onet hane as solvent. The solid isolated was
w@eb@ocast’eT i sed by XRD (Type V) CLAIMS 1. A pr ocBGEGBR106/002140

preparing a BOC-protected

2R, 35 N-i sobutyl - N-(2- hydr oxy- 3- ami no-
4- phenyl butyl ) - p- ni trobenzene-su[ f onyl am de wherein

t he BOC-protected 2R 3S- NGHAWMByI -
N- (.2- hydr oxy- 3- am no- 4- phenyl butyl ) - p- ni tr obenzene- sul

1. Lg%%rﬁgl?gsg@b%%%ﬁ %ﬁg{gé e&eg %Hgé msgk?u% rr\ll S’2 h)gdroxy—?; -amino-
4-pIERYBSYN-fi- Bltfbbﬁ;r):zbnéd—s@ﬂ@d}d&iﬂlda{y-wherem the BOC-protected 2R,3S-N-
lsobﬁt}@m(ﬁ%yﬁ @Q@Xrﬁwmﬁtﬂhﬂer@kﬂ@ r&ﬁ%ﬁ@%n@%u f?rﬂ)farﬁlﬂ}adqs isolated

rocess .accord

fronba ﬁau?gn ,qamﬁgflﬂgmﬁt %ﬁﬂﬁ agwq)q-gf%%q ggj 2R 38 N-isobutyl-N- (2 hydroxy—
3-argiRp-3pHdniybatyl)tprhitrbbérizehy-dulfonyiaBride no- 4- phenyl butyl ) -p
-ni trobenzenesul fonyl am de is a sol ution conprising

B(n,T]i;] rotected. 2R 3S- N-isobutyl-N-(2-hydroxy-3-
OFe$hBRSATHING yiP ) Clpinh 1t Woaseiz eesalutionoeserisinge methanol and

BOOrprtolmntEﬁ OPRABSIRLISEGH-N ;@rmyrrgammOwﬁahema(ﬁW@-mtr%benzene-

s RE Dy  B AR PR o
aming-4-plyprylb y‘h’éﬂﬁmﬁ)@nz@ﬂwwfoaﬂémw@en imethendl opia methanol containing

solveretiiigtond./ t ol uene/ et hyl acetate m xture. 4. A process
according to any one of Clainms 2 or 3, wherein when

met hanol cont ai ni n% solvent m xtures are enpl oyed, the
nef\PAPRSISS @epareing e Slaimehweereinihe maibend comaipingeebent mixture is

a maAlGai/thiRget Rixany, HARtinofdta)iRketite Aiklirctor é"ﬁﬁﬂ%‘nﬁl/t%@ﬁe/ethyl
acetétgrn]i&tﬂf:ey m xtures of nmethanol containing solvent .
tures are enployed, the other non-nethanol solvents

are preferably present in ratios ranging from1:99 to
4. 99 broﬁéﬁseaﬁé&&ﬂé aol ¥ny Mnkaéf CRihangidrdaf Wﬂgﬂe?ﬁ when! Riethanol

conting o S fuERts #aEnacing) bedus Byl gonn et han 10%
according to any one of Claims 1 to 5 wherein the
5.- SOA pidcess ﬁ@dﬁ%lh td‘ﬂnf@ié‘@“@bm@@ 3R, Wh%?&ﬁ%@n tertla:{‘\ mixtures

of m&RaroRnIANE sSSP oG HE VEahed ey rafaR R goivents

are ;Be;@rqﬁl)otpmegd mzmatl;g_ Kengégblroyl 199 to 99:1, more preferably in ratios
ranglﬁgfrbmcﬁw to37 P8, R B SRfERBAMA }at%s%rti%ﬁﬁﬁ'&%%(ﬁt%l 40%0, for

exarr\;#' %@e in met hanol or net hanol containing sol vent
Y or by direct addition of nethanol to a
sol ution conpri sing BOC protected

6. 251\ x%'cébé §@$&"&1M Té\':aﬁ ohY 9F @Xims 18 @?/héreﬂhﬁ%yéowﬁﬁlobn{bnsmg
methaBl A B PRSP 2ion LSRRV Mo B

I %%t? t RS RIPHY- $eeTiBg-+-phenylbuty)-p-
nltrobenzene-suIfonylamlde is obtained by dlssolvmg BOC-protected 2R,3S-N-isobutyl-N-
(2-hydroxy-3-amino-4-phenylbutyl)-p-nitrobenzene-sulfonylamide in methanol or methanol
containing solvent mixtures, or by direct addition of methanol to a solution comprising
BOC-protected  2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-phenylbutyl)-p-nitrobenzene-
sulfonylamide or by performing a solvent exchange on a solution comprising BOC-
protected 2R,38-N-isobutyl-N-(2-hydroxy-3-amino-4-phenylbutyl)-p-nitrobenzene-
suifonylamide whereby the solution solvent is exchanged for methanol or a methanol
containing solvent mixture.

7. A process according to any one of Claims 1 to 6 wherein
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2R, 3S- N-i sobutyl - N- (2- hydr oxy- 3- am no- 4- phenyl butyl)-p

-ni trobenzenesul f onyl am de whereby the sol ution
wa@losast7’sT s exchanged for nethanol or a net hanBCT/GB2006/002140

contai ning sol vent m xture.47. A process according to

any one of Clainms 1 to 6 wherein(a) BOC-protected

2R, 3S- N-i sobut yl - N- (2- hyd - 3- ani no- 4- phenyl byt yl ) -

o ()oBORrERBHSR 05 B Esicvea Bt Y-

]["‘:‘t haﬂi‘ﬁjob?{zeﬁe@gﬁ&ﬁd%idé W:éécﬂ\iéﬁlg:ﬁr@daﬁﬁgﬁn ettianokott ® methanol
orma sat urat r .part Sa ;

cont aFHTAC REo T ke Tt 8 eH fE PRI 2flrptsg methano

parti abitginegtsoluéioed et hanol containing solution is
filge | bibnolt &utaitify solution |
thI58 uPé?feéh%g%@sﬁa?%ﬁﬁé@ﬁ%@%ﬁ%m ool iR solufon i
cont aflfarefyiodEMmaye gAY Ingo éfaa efig: %‘Fgci pitate the
BOE)pthet etiretbd26R, (2Btidlyi sairategl mbthaaol ropotainipg Solitipmds gooled o
Pheny blathis Ang! tHERSRAEAES S U SIXLBBER-NR2-hkroxy-3-amino-4-
proceSs according to any ope Zéi Clains 1'to 6 wherein
(a) nﬁ'ﬂﬁﬁé(f%‘!fy')r%ng’%@&lzeﬁé'%'fﬁ@' "WECsaturated or
partially saturated solution of BOCprotected
5. 2Rt 300ahe ok B cikns’s RIB fledbypheny! buty! ) -
nitr 8enzene- SaI? 8 Pam dé I n’ a non- et hanol gol vent
or (@aneianolif addedelo afhaatassaRIeC S PAEIALY Seifgjed Soltion of BOC-
act etrﬂbti@IC@H L ol ueneQagjsgN_igmtt;ﬁtl\e(zqmwm»{ye?»-a(rﬁx)o-df-pheny!butyl)—p—
optionally_the . ed. 0 T i
ot hentoGarar R Bl s pepizhq ol sREHE B Sthvent e, for
i nsolaxemplengiuene athyl ertatate oF talypecthy pegtale mxture;
pa(t{)i ﬁtibﬂal@&h@Fs@ﬁt@ﬂteﬁ&irf@mﬁdlly(mmraﬂeﬂi m%thaodalmdnmmhg solution is
C00 t recipi . - 0. te
on sl A BEATbR A8 Bqle B dbar o0
phéntheselprates onipertisie sabiiated unetbanRal gRNRNIng solktion is cooled to
?L ocq;$t§ci@€a§@r Gheng 501%@@?@@@ CZfR,ﬂﬁi-ﬂlbi%bLtﬁyrl]laﬂ-(iﬁhyd!mkyeB{amino-4—
e saturated or. partially. -at ed net hano
cont a‘i?ﬁPH§“t¥'gwpd}"i“§?$”F%”%%ée{'fa"i‘gfaﬂﬁdraﬁ'ng the cooling in
step (c). 10. A crystalline BOC- protected
9. ZEA%'??&%S%%FMHM@T(?\%E oh¥ @F @Ka)i’mg-%bifiBlrWhélfein the saturateclzi or partially
e u -p-ni trobenzene- sul f o e
satufed PePand cbaBilrd SORRR R S AP S Rn B 26895 C
9. 11. A crystalline BOC- protected
10. 2RA3S|- %lvist%ﬂihét yl B{ﬂo(%mtaccb"doxylez];,:mmfi@otﬂftyl-N-(z-hydroxy-s-amino-4-
enyl bu; - p- ni t r.obenzene;sul fony .
oheBGER e BhPetT BRE L TET UGS PR ¥y B Bfbg8hsds’ 3bRing to any

one of Claims 1to 9.

11. A crystalline BOC-protecfed 2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-
phenylbutyl)-p-nitrobenzene-sulfonylamide of Crystal Form | which shows strong peaks at

3.9and 8.2.

12. A crystalline BOC-protected 2R, 38-N-isobutyl-N-(2-hydroxy-3-amino-4-
phenylbutyl)-p-nitrobenzene-sulfonylamide according to Claim 11 which additionally
shows moderate peaks at 9.3, 13.7 18.7, 19.0 and 19.5.

13. A crystalline BOC-protected 2R,3S-N-isobutyl-N-(2-hydroxy-3-amino-4-
phenylbutyl)-p-nitrobenzene-sulfonylamide according to Claim 12 which additionally
shows weak peaks at 7.5, 7.8, 11.7, 12.1, 15.1, 15.6, 16.5, 17.2, 17.6, 20.0, 20.8, 21.8,

22.7,23.4, 24.5, 27.4 and 28.4.
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12. A crystalline BOC protected
2R, 3S- N-i sobut yl - N~( 2- hydr oxy- 3- am no- 4-
wQ@b@asBiiat yl ) - p- ni t robenzene- sul f onyl ani de accPeTiGB0H002140
Claim 11l which additionally ows noder ate peaks at
9.3, 13.7 18.7, 19.0 and 19.5. 13. A crystalline
BOC- protected 2R, 3S-N-i sobutyl - N-(2- hydr oxy- 3-am no- 4-
phenyl butyl') - p-ni t robenzene- sul fpnyl am de according to
14.$| ahm 1 g\délngbladééfbtqeﬁlfie\%sh?g?sésﬂﬁ?%}nbgﬁﬂ-@(zgﬁydg%%s-amino-4-
phefyByyFrigobgizepe-syiinylanyd 8f Corpish Famall sich s etons peak a
5.3eng$t&l | i ne BOC- prot ect ed
2R, 3S-N-i sobut yl - N- ( 2- hydr oxy~3- am no- 4-
phepyl butyl ) -p-nitrobenzene-sul f onyl am de of Crystal )
15. For'&rjn I Icm%tﬁaz'ﬂgsho%ggsﬁr?%ﬁ@dpea%%ﬁ N-ssapubyirdi-@-ry/draxy-3-amino-4-
pheoylpsﬂympl-mmeb@@@lﬂ@solfmtaﬁdde according to A(r)laim 14 which additionally
Shogggﬁﬁe%%)???l%gpé-{tnqﬁ%%?éﬁ?gng-é‘éuﬁ'g%fgﬁmgggccor ding to
Claim 14 which additionally shows noderate peaks at
16.6. B 1|Q:|r_75talm3e 4, B@C%r?t&(gce@, 24R 352k obdtyBN-(Rthydfdxy-3-amino-4-
r ; - DI cte ; , . . "
p“e%‘?@@m@%ﬁ‘%ﬁ@ﬁ@?Y‘ﬁgﬁﬁ%@%gfﬁm 2. Glaim 15 which additionally
shows ang weak peaksat. 9. rdse #26randsafl 9. onyl ani de according to
Claim 15 which additionally shows and weak peaks at

7.9, 17 0, 6 21.9. 17. tall] ,
7. B(%— pr o1 ec?@be 2R, -’lecftg%%qut yIﬁ&lg%\f'ﬁ??bF@E@Z(g‘-hé(ﬂf‘%’f}@zl@mmo"l'
phemify-Bulityabengend-sulfobyamisiee ok Grysialy Fami dd whichr steived moderate
pealtsotrs.8/bniBi & in@ B:‘é\f@raliﬂ?@ﬁé\ﬂé 8ARSHS bASadwhrdshi8 ag 5?)@.1, 14.3,

pref bly shows additional broad weak peaks at

17'6§r%,%2@1. 3, 17.6 and 19.0. 18. A crystalline
BOC- protect ed 2R, 3S- N-i sobutyl - N-(2- hydr oxy- 3- am no-4-

18. phany! keiiimep- NBO®pRAZEAE- SWH oax|-apbé l-lQ-f(Z-@S/éﬁ%gﬁ‘—b-amino—él-
herﬁb@@ \_/p_\NPI e Sho‘-l\ésgsn QUS. ao§h{ryog$gpeak af . g ﬁ and ¢
e D W PPE NS ST FTBIHS 107 Frbeelet £LEM peRic shaws ghawgya strong
pealpab A, wadkprpisaidy aho8s @dditionsl moderanpedloat 13.6 and broad weak
peaks at 3.6, 9.2, 10.7 and 19.5.



