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PHONOOXY) PROPYLCARBAMATE 5 BACKGROUND OF THE | NVENTI ON The present
“inventi onwebdsgss to the antiviral compound cal ci um (3S) PCT/EP99/0499]
tetrahydro3-furanyl (1 1 ~
S, 2R) - 3-[[ (4-ami nophenyl ) sul fonyl ] (i sobutyl)am no] - 1- benzyl c
phonooxy) propyl car banat e, pharmaceuti cal conpositions conpri mwgm'mm"m"&'m
use 10 in the treatnment of retroviral infections, and processes

preparation. * Virus-encoded proteases, which are essential for Vgl
replication, are required for the processing of viral protein precursors.
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S, 2R) - 3- Fh?ﬂéﬁ?ﬁdﬁh@h{}% selptesnip e.%waj/p?amoﬁap caiup ) (33)-tefsabydieonooxy)
propy! cagharmye (hssm)ﬂsr[gasamn@phuhylbsalwnm(mﬁnplybmmwel eéni;h@ gohos-

?ggri ! n gr?écl)x%propy?carbamn?e harmaceu%cal co%pos‘%nons (I:ompnsl,lgg rl'[ its use

R* 18S*) ] irrl[hé tkddtrhemtiof opinevisd! isfetfioms; ldnd2proeebyes fordyprepaiatioh- 2- hydr oxy1-p
henyl met hyl ) propyl ] - tetrahydro-3-furanyl ester (anprenavir, 141 W4).
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A new antiviral compound, (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-aminophenyl)
sulfonyl)(isobutyl)amino]-1-benzyi-2-(phosphonooxy)propylcarbamate, described
20 in PCT/US§E'5/O4595, has HIV aspartyl protease inhibitory activity and is
particularly well suited for inhibiting HIV-1 and HIV-2 viruses. Moreover, (3S)
tetrahydro-3-furanyl (1S,2R)-3-[[(4-aminophenyl)sulfonyl](isobutyl)amino}-1-
benzyl-2-(phosphonooxy) propylcarbamate has increased solubility in the pH
range of the gastro-intestinal tract compared to the HIV protease inhibitor [3S-
25 [BR*(1R*,25")]]-[3-[[(4-aminophenyl)sulfonyl](2-methyl-propyl)amino]-2-hydroxy-
1-phenylmethyl)propylj-tetrahydro-3-furanyl  ester (amprenavir, 141W04).
Amprenavir, which has poor solubility and is thus available as a solution in gel
capsules and has a high pill burden. This new HIV protease inhibitor with its
increased solubility thus has the potential to reduce the perceived pill burden
30 and may be formulated as a tablet.

However, attempts to find a stable crystalline form of (3S) tetrahydro-3-furanyl
(1S,2R)-3-[[(4-aminophenyl) sulfonyl](1sobutyl)amino] -1-benzyl-2-
(phosphonooxy)propylcarbamate suitable for formulation proved problematic. A
35 range of salts of the phosphoric acid were made (for example, di-sodium, di-
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2 pot assium magnesi um zinc, ethylene diamne, piperazine). O these, the
pi perazine salt was a crystal I ine solid, but had the practical df ﬁadAHnﬂ(}fﬂe
of I'ikely toxicity at the antici pated dose. Sur prisingly, we have found
that the calciumsalt, calcium (3S) tetrahydro-3-furanyl (1

S, 2R) - 3- [ M@oWfodopheny! ) 9 PCT/EP99/04991 -

sul fonyl ] (i sobutyl)am no] - 1-benzyl - 2-"phosphonooxy) pr opyl car bamate, has a
stable crystalline form Detailed further exam nation revealed that this
salt has advant ageous properties making it suitable for fornmulation into
tabl ets. Thus the conpound of the present invention provides an opportunity
to reduce the pill burden associated with sone H V protease inhibitors. The
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of the duwndeorassotiated mithesqmg HI¥@roteasednbibitorsn (1) of the conpound of
fojgula (1) can be characterised by it's 5 X-ray powder diffraction
pattern, shown in Fig ffraction traces were obtained usi

Phi | 1 i psTheAgtsoetuge of pal@ttrsné@%) te(“?é‘rYFjE? 3E5VW!Y'X1§@B)@J[[(6'§W&@IPM")8)1 X-ray
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scintillation gf ?f @ ween val,.u Su? 2 and 45 ZA. Intense diffraction
peaks cHATHRYYHY ‘H”Bﬂa P HRSIOW cur at the fol I owing 10 approxi mat e
2t heta angl es (using copper Ka X-radiation): 5.735, 9.945, 11.500, 13.780)
14.930, 15.225, 17.980, 19. Mf, 21.575, 22.170) 24.505, and 27.020. Further
details are presented in Ta Ie 1. It will be appreciated by those skilled
in the art that the conpo fornulacil) y be in the formof a

sol vate, for exanple a hy rat AccordLgEurEjg;Egﬁther aspect, the present
i nvention provides a proc r the i of the compound of formula
(1) in a crystalline for Sﬁa?d proc@ S cdﬁprising the reaction of a
compound of formula (II)

H,C
CH, Ca| ()
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We have now found that the compound of formula (I) can be prepared in
crystalline form, exhibiting particularly good pharmaceutical properties.

20 DETAILED DESCRIPTION OF THE INVENTION
According to a first aspect of the invention there is provided the compound of
formula (1) in crystalline form, hereinafter referred to as Form (1).

25 The invention relates to Form (I) of the compound of formula (i) in crystalline

form. Typically, Form () contains about 4 to 5 moles of water. However, in any



"1 1l~0~HW-\OOI :SO'~~NOH(Il) with a phosphoryl ating agent, for
exanpl e phosphorus oxychl oride, -phosphorus pentachl oride, or 6 JAN 2623
di benzyl chl or ophosphate, in the presence of a base, for 25 exanpl'e L
pyridine) triethylamne or diisopropylethylamne, and optionally in the
presence oWOP09433ent, for exanpl e nefhylisobutyl ketone or BECERPWBABL hane;
foll owed by reduction, typically of the sodiumsalt fornmed in aqueous
sol ution by 16 JAN 2003 WD 00/04033 4 addition of sodium bi carbonate,
sodi um car bonate or sodi um hydroxide, with a , reducing agent, for exanple
formc acid or hydrogen with palladium or platinunfcarbon catalyst, in the
presence of a suitable solvent, for exanple , water, ethyl acetate,
| sopr opanol.,. acetaone, t hano i ndustri al t hyl d spirit.5 or a mxture
of “Po’ obaibh SoBteiiRg i d) Stieerasound ottt 1} fergiupy pise b ofbrer  and
a sour ce soivatet orystallingfornhoof theargrhpourad of formade (It e) cal ci um chl ori de or
cal ci um hydroxi de, optionally in the presence of an additional solvent
selected fromthe above-nmentioned list. 10 In a further aspect, the present
i nvent i orSalickState diaroed) of themompounst oft fesmulaipcar be whacactetised byitsind  of
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or a \ r J 0. ution
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JAN 2C3 W00.500.010 380, 14.930, 15.225, 17.980, 19.745, 21.575, 22.170, 24.505, and

27.020. Further details are presented in Table 1.

It will be appreciated by those skilled in the art that the compound of formula (1)
15 may be in the form of a solvate, for example a hydrate.

According to a further aspect, the present invention provides a process for the
production of the compound of formula (l) in a crystalline form, said process
comprising the reaction of a compound of formula (Il)

20

(in

with a phosphorylating agent, for example phosphorus oxychloride, phosphorus
pentachloride, or dibenzylchlorophosphate, in the presence of a base, for
25 example pyridine, triethylamine or diisopropylethylamine, and optionally in the
presence of a solvent, for example methylisobutylketone or dichloromethane;
followed by reduction, typically of the sodium salt formed in aqueous solution by



5 N2 O~. o HNOO- OSSN OHOP/OCOCH in the presence of a suitable
reduci ng agent, for exanple formc acid or hydrogen with pall ag‘ﬁl JAL

pl ati nunf carbon catalyst, in the presence of a 5 suitable sol venh 4‘ r‘m3
“exanple water) ethyl acetate, isopropanol, acetone, nethanol |ndustr|al

met hyl at e®v@p0/g4033 or a mixture of two or nore of the above BEI/HBIP04991
foll owed by the addition of water andda source of calciumions, for exanpl e
cal cium acetate, calciumchloride or cal ci umhydroxide, opti onal | y in the
presence of an additional solvent selected fromthe above-nentioned |ist.
10 It will be appreciated by those skilled in the art that each step may be
foll owed by a standard isolation and purification procedure such as those
detailed in the exanples hereinafter, 15 The conpound of formula (1) thus
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formul a é e prep known in the art, but prererably
by the nEelfstrd Hearthenakpyear @F9§6'§'9 i ncorporated herein by reference
hereto S The conpound of forrmula (I11) may be prepared by reaction of a

ound,of forpula (II i th a phosphor.yl at | ngaent for exa
ohdBohor I &xoPLasRech i fiBse BRI PR PBN G ah AP ERFOABE B phat o,
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dii sopr opy 'J['ﬁ‘%)d @m ne, and optionally in the presence of a solvent, for
exanpl e 4 but yl ket ong, or di chl or onet hane; fol |l owed by reduct | on,
typically of the sodium sal Formed in aqueous solution by addition of
sodi um bi carbonate, sodiu rbonat e or_ sodi um hydroxi de, with a reducing

agent, for exanple form or hydragen wi a pal l adium or
in_the presepgge of/a sOitable solvent, for

pl ati nunf car bon cat al yst;
exanpl e water, ethyl acet\b i sopr not~o“ne nol, acetone, 15 industri al
nmet hyl at ed splrlt or a nmPgure of t or nore of the above solvents. The
conmpound of formula (IV)Ond§ P by the reaction of a conpound of
formula (11) with a phosphoryljati ng agenht, for exanpl e phosphorus
oxychl ori de or phosphorus\pepJachlﬁrld in the presence of a base) for
exanpl e pyridine, 20 trieth?¥ﬁ$1 e or d|i opropyl et hyl am ne and optionally
in the presence of a solven @x | eJmet hyl i sghyt yl ket one or
dlchloronethane Preferably thecphosphorylatlng agent IS phosphorus
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nmedi cal therapy) for exanple in the treatnent of a viral disease in an
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solution by addition of sodium bicarbonate, sodium carbonate or sodium
hydroxide




16 JAN 2003 WD 00104033 7 In addition to its use in human nedi ca

* therapy, the conmpound of fornula (1) can be adm nistered to otﬁgTHﬁmlﬂm?
for treatnment of viral diseases, for exanple to other nmanmal s. e
‘present invention also provides a nethod for the treatnment of a viral

i nfecti on, WP200#38l arly a retrovirus infection such as an H&T/ERPEEI0n, in
an animal, for exanple, a manmal such®as a human, whi ch conpri ses

adm nistering to the animal an effective antiviral anount of the conpound
of fornmula (1). m The present invention also provides the use of the
conmpound of forrmula (I) in the preparation of a nedicanent for the
treatnent of a viral infection, particularly a retrovirus infection such as
an HV infection. 15 The copppund of fornula (1), also referred to herein
as the active ingredient, y?be adnini stered by any route appropriate to
the condition to be treated;xbut the preferred route of admnistration is
oral. It will be apprecia ed\ﬁ wever, tifat the pyeferred route may vary
with, for exanple, the coﬂg%%gﬁn of thelyecinien® 20 For each of the
above-indicated utilities i ndi catii'ons G he Anounts required of the
active ingredient (as ab&sgldefined) Will depend upon a nunber of factors
i ncludi ng the severity o&y?ﬁe~ Nk to be treated and the identity of
the recipient and will ultimatjely Qe at [the discretion of the attendant
physi cian or veterinarian~Jp”/genefal ver, for each of these utilities
and indications, a 25 suitalﬁbggiéptlve ose will be in the range of 0.1
to 150 ng per kil ogram body!wetl ght ~of Urecilpi ent per(I\ay, advantageously-in
the range of 0.5 to 70 ng per kiowgrambody wei ght per day, preferably in
the range of 0.5 to 50 ng per kil ogram body wei ght per day (unless )
otherwi se indicated, all weights of the active ingredient are cal cul ated
wi th resprcthe présende of baswitalfle t feelucing agedt,ofor3exampialfarnbic) hcidl e

desired ' h

Subdoses Bafost M FaBuy S ROERHURTGABEn st it nrk¥ed orRLC
sub-Yosesuitaplenesaldentni for eesample uwpterdoethle gostats, iseprapasehl @cetans,ai ni ng
about 25 rhethe@eP ifHListiaIGhetiRitated it oP 8. midite dBfvo 8P noreo8f tr?é)gbgéé(l L
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nust be 'iagaPoLaflFeobibd BP 1655 Sk ITHAY SFOMRRTEEBh &b Liaf BE BlIOREd

ingredients o .ormy on and no eterious to the recipient

t her eof . P¥h@ stapdarddeplaten iand purdfiqatioePreaedwis 49 ues dhesge Qﬁ‘iﬁ"gﬂéf‘r@?i on
and may Exapgileshefsihbftede presented in unit dosage form prepared by any of
t he met hods well known in the art of pharmacy. Such nethods include the
step of bringing into association the active ingredient with the carrier

whi £h corfhe compsundof dermuladleibwis idaipedripay dpdanally be fydher purifiechby
formul ati d j ieat i s B i e
.r@@r%/ts s RioRPROMA all?ya&}ﬁgg{)ﬁémt@t %ol??fg'tu:f@t %ﬂ%ﬁ?lé’ irffus S riﬁeﬂﬁlétéd

associ ation’the active ingredi . arriers or fi elg

di vi ded $Bifity aestener methapet rpr faprepane! apd,wduees thetapf Wity water,
product . grefdrabigtd @indurd of ikduBtrias AiEthylatRNépifnasd/Watdd, e for oral

adm nistration may be presented as discrete units such as capsul es,
cachets, sachets of granules or 20 tablets (such as a swall owabl e,

di s¥er si A éurtherodpdisaial eutifitatinr) stepchnaydre aamiedgout iy bdetirg @i slety afdbat  of
the acti Yot rdheRdr 1P3 férﬁﬁ%ﬂ%reofn HARSMGS 70999°T SPlefdraBly 85-97°C,

suspensi In an aqueous |1 qu o a nop-aqueous | qujd; or as an
oi | -i n-wdPest Prejes herRi- Q5% dor AbqAt é’r-516nﬂ8PTs’IPrﬁiﬁqabg’nﬁr%iWrS-Tﬁéo%tcti ve
i ngr edi epfrefEisbl! £ 0obes, FoRGRBHES) 86okhd @ Bmbihtelehparitee 4 harvesting

the solid.
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25 A tablet may be nmade by conpression or noulding optionally with one o
nore accessory ingredients. Conpressed tablets may be prepar ed ﬁ)yJAN 2533
conpressing in a suitable machine the active ingredient in a free-flow ng
f or m suchwasomsg@@ewder or granul es, optionally m xed w th aPoiTrRPE$/04991

| ubricant, inert diluent, preservati®e, 30 surface active or dispersing
agent. Moul ded tablets nmay be nmade by noulding in a suitable machine a

m xture of the powdered conpound noistened with an inert |iquid diluent.
The tablets may optionally be coated or scored any may be fornul ated so as
to provide slow or controlled release of the active ingredient therein. 35
- 1 6 JAN 2003 WO 001 04033 The active ingredient may al so be presented
in a forhe sompoundmfriosnta &)@eyrbeenrepafednbmanﬁmemgﬂzlmqym in theeartpf
active iggreds IHE e } \WORl4#d j_cal
agent s atgllg ﬁ&%@g%n i%ta [y beéa(goﬁ%ééér}?) e ro sol %@% fg]ﬁéogBéféétggﬁ%g%fnﬁ%t
dosage frefergnaeiheretoare t hose containing a daily dose or unit daily
sub-dose (as herein above recited) or an appropriate fraction thereof) of
the_ actiye ingredient, .0 |t oul d,be understood that i.n addition to the
i ngt edi eHi% CREIPAUAG of f%%%t(ﬁgr{'@ayé’@oer@ﬂaﬁ%‘?% rRSRCHPH & B LomRaintheEnt i on

mfayfi nclfocaulet (19rwiﬂg@npl_sogmmymtihgrmgelﬁtnfdermmel'{:&\bsp@orm@kglchlﬁriﬂb? type
0] or tl I ’ i r

Sam o shiiisPRRripSHERIARE: of GbefisAlRIcFodiRRaRs ih B2 Pregind Sapase. 15 |
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Wi th anhtegsg&{s%r&bh%ﬂé{ agbiveMt, " aforageRhmpld Ormsﬁ@'ngbsutg&\é%ﬁé or

Transcrip nhibitars ls), n Nucl eos] de. Reverse Transcri ptase
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dié)%ri dodi } /T . e erazines,
6-Bubst iindusidabyethlatedespirt of i BY¥e PHEYe AERIOrE Of the above solvents.
1, 4- di hydr o- 2H 3, 1- benzoxazi n- 2- ones, such as

-)-6- -4- I | et | -4-trifl hyl -1..4-dihydro-2H3 1 30
benzoxaite somRate A8yl DY) s Besreaind WA R d Gemnaund
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- qui no i Le. i e HV
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WE004| 13dethylanbne2 ot 68ispprowyletyi@nae, andl optignally2003thad pyeseacs 1 @

VO US04 pnae, 621is S AR BRI BB VIO 041 14436, VIO
95/ 09843 o 5?@@’?‘4%9%'%95%, WD 94/ 15608 WD 941 04492, WD 92/ 08701, -

WO 951 32185, and U. S. Patent No. 5,256,783, in particular

S) - N( (Pl a8 t is phosph hloride. Preferably th
(2 ML remm ety oo s prossi g, Pl e
aoau ngiareys BYHIIREo R RAED i S S sheify Aphlivkeienkici nam de
nm#donet hanesul fonate (saquinavir), N (2(R)-Hydroxy-1

S)ind 3 h : = 5 13 j -2(9S)-
(Nt ort BAELraa SRTERICT] BHoh i Ryaioteh Wit & patadiaf ol o atdlys) - 205
10- hydr &%t 2 R A% Jgaqlmaepﬁweé%ﬁww Freterably nihen pobteny | i5- a- mixtER: 90 1 - 3, 6-
di oxo- 8,iddudttis(peeiyAteatdpiti) &rdiwéaidi2- t et raazatri decan-13-o0i ¢ aci d,
5-thiazolyl nethyl ester (ritonavir), (

N- (1, 1di net hyl ) decahydr o- 2- [ 2- hydr oxy- 3- [ ( 3- hydr oxy- 2- net hyl benzoyl ) am no] -
4(3dheny|TiHe présant! hwveBtios arjso b esathieoxampdendoob fenhdaedulféonseein '

(nel i naxLika @atahy !Bl ELaffPIPRHMEStreatment of a viral disease in an animal, for
example, a human. The compound is especially useful for the treatment of
diseases caused by retroviruses, such as HIV infections, for example, Acquired
Immune Deficiency Syndrome (AIDS) and AIDS-related complex (ARC) as well

35 as diseases caused by hepatitis B and hepatitis C.



15 The conpound of forrmula (I) and conbinations thereof with RTIs, NNRTISs
and/or HIV protease inhibitors are especially useful for thefrdANTRGE3 of
Al DS and related clinical conditions such as AIDS rel ated conpl ex (ARC),
progressi wo @eaesal i zed | ynphadenopat hy (PG.), Kaposi's samrcarer99/04991

t hr ombocyt openi ¢ purpura, AlIDS-rel atgd neurol ogi cal conditions such as_Al DS
denentia conplex, 20 nultiple sclerosis or tropical paraperesis, and al so
anti-HV anti body-positive and H V-positive conditions, including such
conditions in asynptomatic patients. The foll ow ng exanpl es are intended
for illustration only and are not intended to Iimt the scope of the
invention in any way. 25 Exanple 1 Preparation of Cal cium (3S)

t et r ahydr o- 3-f ur anyl

1S, 2R) - 3- A- h -sul f but h "
E)xy) prZ)p I%&é'ﬂ%ﬁg?é%(pﬁ‘ﬁeg?ﬁ?m § E%Qé 4’5?\0&\?’ '3 h%Ln 1. [poun ﬁormul( IO( )OSIO ono
(1S, 2R) -&arj Déﬁdmnrm‘ednplc)theloammals for treatment of viral diseases, for example

sul f onyl ( H‘t%‘l‘ noj - 1- benzyl - 2- (phosphonooxy) pr opyl carbamate (111)
(3S tett]o P - %!Eanyl (1

S, 2R) - 3- [((4 am nophenyl ) sul fonyl ] (i sobutyl)am no] - 1benzyl - 2- (phosphonooxy)
propy! Carhaitbgekil dlentioh disesplowrded i infeah! H@ttmdt # SPLr Ylraf 60L)

and heatep to 50C sol ution . of .cal ¢i um acet ate in water (60ml)

was addéeatestigiy Qaﬂ@al?éivrﬁgf%{r%*ﬁuﬁé“ QR SHEY ﬁé%}@i\?ﬂﬁ ?ﬁfﬂ%n in BNcAIMa2003 WO
00{ 030330r$x|ér§nplé @& ﬁﬁmMaTbecm‘astaJh@mwgﬁW?idFD?@ﬁthe§Qahlﬁllsfélﬂrtgt gcptht%oc The
solid was_.filter S ustria ed spirit/water -
(1.1, 2 %P"ﬁ@hﬁ? i‘%&?\\/\%tﬁé"ﬁ'{% ég“rtlttq{éﬁegppko@q Hﬁaﬁ?ﬁl}“%ﬁhog to give the
titde conpound as white mcrocrystalline needles (7.52g). 5 NWR (Sol vent
0.1 N 2

2 5y, 218 Dresih fychiby BRE,SEUREL , d53 of MR coedr by dmila JTRPT |1
3. 42ppmthe prqm{at@nﬂfforr@dtqam@tégr meggﬁwemt Qtrq) ylra:l leeﬂ:tlgppnar(twularlyH)

10. 3Hz) aﬂetM@uhf@ciioH)sucHa%a‘hFWmféaﬁorﬂ H masked by HOD signal), . J
7.3-7.4ppm (m 5H), 7.6 7ppm (m 2H, J 8.3Hz), 8.0-8.1 ppm (d, 2H, J

8.8Hz). Ethanol content by NVR 2. 7% w w. I\/bltl ng Poi nt 282-284C (dec) 15
Extpl e PhePeempioahidoof fornitad ¢l)paisc3@fetred rtahyeretr asf thieaagtive ingredient,

g;fpfggyrﬁggﬁgg%@?ﬁgfém %ay éggt%éeggﬁg it oyl t%grecml.q&n ReBEYefad AligsPhonoo
(1S, 2R) -tBe [dréfersict mpa@ﬁmmnlsfrahgm g paibdt vllbmnanayeqaue@lnizwe\zer( pivets phonoo
Xy) pr Omtt‘f?;r PRlder ﬁrww%p&&ﬁ ple3fle ESAdiaby B¢ ﬂTe';récdékS ?HV' (1

4-ni tropheny ysul -

onyl'] (i sobutyl)am no] - 1- benzyl - phosphonooxy
)propyl carbamate (17.34g) in industrial methylated spirit (68nl) and water

( 1:?(:“1) VRSt ddcprdfethevatbdvel Pigzadd adiities and aadidstivrsathal asbuhB d@uiredhef
m xture

Cat al yothaective G ey fas HEGRP AR v SRR wbBTLe ol Lt T
(34n) . iAtiadingl theatsevesty whrthedcandiboT tanke dreatedt and tbe eintityof dbet at e
(4.450) S?Ig@'ﬁ%nd %\ﬁ[‘f@ltlr‘(‘@ﬁel et ﬁ'llé)‘ﬂ‘lébre %'f Qﬂeaaﬁl%}‘\c%a%tcﬁ%&éﬁ'

preci pit re was al o cool
sol i d waeteiinarianed I fgenefalshevevgr oy ﬁa@wf |tB¢S%{f'HSP¢$ataé‘é @ﬁmtl@mﬁ?er
(122, 2 spitdBlelefditivd B6Se il 88 |hrthé6t@H edf 9Got BENYE bhckubgltérﬁ Uw;vpound
as white mﬁ{ ﬁ]r alllnec?eed f# QHA;B) N%R Solvrki o 7§I |n D20)
0. 65- 0. BhTepient PEF G ARt St ﬁ}‘gp
2.45- 2. Ekﬁipgnar(u nipody IWeth’rpéB dayz)premerIS D5thEmrénge 3 61 to HAUINGgerl H)
3. 3PPM (Bogdarht boliy™ wilgiHper ddy 4 uiERPBIHRvistindiéatda, all weights of the
active ingredient are calculated with respect to the free base of the compound of
30 formula (1)). The desired dose is preferably presented as one, two, three or four
or more subdoses administered at appropriate intervals throughout the day.
These sub-doses may be administered in unit dosage forms, for example,
containing about 25 to 2000 mg, preferably about 50, 100, 150, 200, 250, 300,
450, 500, 570, 750 or 1000 mg of active ingredient per unit dose form.

35



1 6 JAN 2003 12 4.15ppm (m 1 H J = 10.3Hz), 4.35ppm (m1 H),6 4. 6- pm
(m 1 H masked by HOD signal), 7.3-7.4ppm (m 5H), 7.6pm (m 21—|ﬁ JAN ZCﬁg
8.3Hz), 7.9ppm (d, 2H) J = 8.3Hz). Signals shifted upfield due to | ost"

| ock. Et hanwbo/esost ent by NVR 3.4% ww. 5 Water content by Kect/ePosiaes:
analysis is 11.1 % w w. Exanple 3 Preparation of Calcium (3S) -

t et rahydr o- 3- f ur anyl

(1S, 2R) - 3-[[ (4am nophenyl ) - sul fonyl ] (i sobutyi)am no] - 1-benzyl - 2- (phosphonoo
xy) propyl carbamate (1) from (3S) tetrahydro-3-furanyl

(1S, 2R)-3-[[(4-nitrophenyl )sul fonyl] (isobutyl)am no]-1-benzyl - 2- ( hydr oxy) pr
opyl carbamate (11) Phosphorus oxychl oride (69nml) was added to a suspension
of (395) vilaktyr 903&4516‘ dortlyé dctive ingredient to be admlnlstered alone, it is

Chyar oy PN S0 BraRant Ko | ARRAGAE TodliadaR e e formuiation

met hyl -i sorlmpnseketherm:t(v@S(Dtgn&dlenNaSeabma defi ngd,atomhaowlthoona &rhmore

h h | t
P enane: B fHcelRRl acodblab s ocﬁ*ﬂ%m.gé“é‘fcef"?sg@ Aoy dinkr BORERK' | 1o
heafed atngsedigpts. foTtheXQlﬁ@ﬁt(ﬁb gsh be gednutiee seapar af diringd t he

aqueous e&%guM@Swﬁﬁtthé%tﬁer MdrBdEmitd o the Fbthialkieh AR h@@%ﬂe}ten&bge to
conbi ned,, organi.c s tions were washed with water (2 x
met hyl -|'§l?d%’ﬂﬂ ﬁée%fol uti on was concentrated to ca 600rrfL |n vacuo and 25

t hen water (1500nTL) and sodi um bi car bonate (94.9) were added. After

ol ut1 onT0Es el Tnebeh, ARAREr sy B3 ha PordRBralBuatacdhay  on

was 0t r eaCthenlerhtIylﬁe’opma$¢latadumLtrnt d@sa@qurm pfepsred dygany béthie methodyacuum

for 5 d
st rred Dl Epould FOE i S %%"W%@E"‘“%IE%2‘;%(#32%'5@*‘?% ered
of f, msmtm@smﬁlatlpndhgtathe wsthﬁat withsthier carries Yeh . consiitutes tanet er vvas

dt
ﬁ:gre (3'8'8@ Uesab d@@bwmgn o g@i&aunﬂh@cwamam@fa@r A 88- 59)

t|n en5|on
was st | rHREPTRY 209306NRY BEnAINAINAS SsReRUEB e ot aredisAkRABdS o
00484033cdrfiersapbifianly divideer adlid eamiers dlbothnandsthehé necedsaty, vémpind t ered
and washﬁ%agp gn ndustrial nmethylated spirit/water (1:1, 2 x 600nml), then
dried in g 8 3540C to give the title conpound as white
m crocrystalline needles (293.28g). 5 NVR (Solvent 0.1 N DCl in D20)

f550. 9W8?rﬁm‘f§%§t§t%§ B?ééfém Gmerﬂro"h"%ultéblé%? &Qpﬁhmlsﬁaﬁbﬁ mayﬁo@ 75|0|0m

10, i) pressstes 8p.slisqreie uEjts Soh 48 CapHERNEAG HE, SREhals. GLOBNUESEpom (m

10, 4. Gbst @mr(as alswhitoaedtad, digp&itibleioymhkbivable Bibletd ppoh Contdihing a
L b o S Loty s &l ST
t et r ahy dsautiorh @rmwsqexs;cﬂR)n an (auecasilgeid or a non-aqueous liquid; or as an
pheny! ) sgil-irRktdr S6BH raidiPlorl 2 Wibh-ioll PIRARENBAAAIBKPT OPK 1achAs Pamat e
() ingredient may also be presented as a bolus, electuary or paste.
25
A tablet may be made by compression or moulding optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in
a suitable machine the active ingredient in a free-flowing form such as a powder
or granules, optionally mixed with a binder, lubricant, inert diluent, preservative,
30 surface active or dispersing agent. Moulded tablets may be made by moulding
in a suitable machine a mixture of the powdered compound moistened with an
inert liquid diluent. The tablets may optionally be coated or scored any may be
formulated so as to provide slow or controlled release of the active ingredient
therein.
35



Cal cium (3S) tetrahydro-3-furanyl (1

S, 2R) - 3-[[ (4-am nophenyl ) sul fonyl ] (i sobutyl)am no]-1-benzyl -2-{ ghggghmgoxy
) pr opyl carbamate (5g; prepared in a simlar manner to that described 1n any
~ of exanple® dbp@ezer 3) was suspended in 20 industrial nethyPETERIBPABT T
(75m) and heated to 70C. The m xture@was clarified through a bed of -
filter-aid, washing through with industrial nethylated spirit (25nml). The
filtrate was reheated to 70C, then water (15ml) was added. The resulting
suspensi on was slowy cooled to 20C, then the product was filtered off,
washed with industrial nmethylated spirit/water (1:1, 2 x 10nml), then dried
in 25 vacuo at 20Cto give the title conpound as white mcrocrystalline
needl es (The5aglive NivitedRartv emdy Gaido No®CpreisentatD)in Oa 8fddmRation( BobiPrising

1.2-1.3p 5 - & . o 2.:0- 2, P 1 H =

13- o) | it Of narforRier-p8 Befiieg of dqivg ol WHicH foimiliation o1y
3. 55- 3. opay comtairHpthes. pharnsaeutical agents and may 3ptipnally b ppmudrtedL td)
4.8-5. Opgiid ":i{zH masked by HOD signal), 7.3-7.4ppm (m 5H), 7.6-7.7ppm
(m _2H, § = ga +), 8.0-8.1 ppm(d, 2H, J = 8.8Hz). Ethanol content by NMR
3.15%% w w. 35 Melting Point 282-284C (dec) 1 6 JAN 2003 WO 00/ 04033 14

Exanpl e Préfeaparaii disagl foahtlationc3mk thesé sbidifing of ddigddse or unit daily

(1S, 2R 31[)'[51 4am nophen I%qbsul f or |d}(l sobut Igam no‘]é- < bennza/I -?-éfpﬁ]osphonoo
y) pr opyPUPTRRB ARt BETEH SN (APt ciry My ARRSORTH G Gaghon Tereot, of the

S, 2R) - 3- attlive imgtedigmteny| )

sul fonyl ] (i sobutyi)am no]-1-benzy!-2-(hydroxy) propyl carbamate (ii)

Phosphorus oxychloride (24.1 kg) was added to a suspension of (3S)
t et-Pahydkshols bayndenstood that in addition to the ingredients particularly mentioned -

S, 2R) - 3- bbéds Bid formteition) stihi muehtibh ahay Holade aﬂie.r%rg*éwfs%m?émab%??v) propy
| car bamat e éS?k in ridi t{J]]e &48' 5{% ang. met hyl -i SObﬁt%” ket one 170L).
After stthe pRQSUND ERGEE togtheotypg © AN IMyuesipliel sXamRle HrRred to 2N
hydr ochl eunitabl@dod ofdl2&dministhation xtay énclede flagorihg aigentsiior @astE0RdsRingh,

then cool ed., The phases were separated and the aqueous phase was extracted

w th net ﬂ??r}ﬁssobutyl ket one (70L). The conbi ned organi ¢ sol utions were
wadhed 15 with water (2 x 70L). The net hyl -i sobutyl ket one sol uti on was

t i o/ i
oo ot uRuf peifel Shabfbiiad Rl Ao S sermfpdiiiGy TeoRBidl |
ver e sepwithiosg, oranare athesdiivoarti-yipLagensoteraxample Rayerse Aranscriptase

net hyl - i gpimsitors KRTRYENOR Nucidbdide Teverse Goassciiptaid Mhitiesy (NNGITISH aMd h 5%
pal | adi um._on ?r bon cat.aTIé. s(t (I.7kg), treated with industrial nethylated
spirit (9@'@()"ﬁ tRLRtegsE I 'ﬁ' Bffder hydrogen at bel ow 30C for 8h. The catal yst
wagolfiltered off) washing with industrial nethylated spirit {170L). 25 The
filtrate r . - S i ofy; i t : te
(9. Skg) Traneley S loflRPl 2ifude SusddiRe Jaidiosidl (65, SuRidbiieh o
was st i r{dsi€)astarodmeddrd). maavifulamsivuidies (2He) aed £dCanbi ent tenperature

over 2h. The product was filtered and washed with industrial methylated

St1 v ed BHAMAER B4 sHitERIesONRTS, Ml TS, THEG) onasBes: Avichi e 1o

20225C. dfexaoil,i U-6075639, LeBEU66Md vadtapihen (BirRGAGE3Y r ialiridet (hyl-APAJ,

B oSt TR S Bt e v BetbBaLb et g

0. 8- 0. 9ppipy(idedrgepinoned,. 33myridenes. skis(hateraargBpipemaines, m 6-2ubsijtuted

2. 6- 2. TppRirh@inds, HmidazogwiddHnes, 21%4-3iR@pe2HIB, 1368nzoxazin-2-ones, such
as (-)-6-chloro-4-cyclopropylethynyl-4-trifluoromethyi-1,4-dihydro-2H-3,1-

30 benzoxazin-2-one (L.-743,726 or DMP-266), and quinoxalines, such as isopropyl

(2S)-7-fluoro-3,4-dihydro-2-ethyl-3-oxo-1-  (2H)-quinoxalinecarboxylate (HBY
1293) or HBY 097.

Examples of suitable HIV protease inhibitors include those disclosed in WO
35 94/05639, WO 95/24385, WO 94/13629, WO 92/16501, WO 95/16688,



1 6 JAN 2003 WO 00/04033 15 3.3-3.4ppm(m1 H) 3.42ppm(d, 1 H J =
10.8Hz), 3.55-3.9ppm (m 4H), 4.24.3ppm(m 1 H J = 10.3Hz) .| B SANRGII 1
H, 4.8-S.0opm(m 1 H rmasked by HOD signal), 7.3-7.4ppm (m 5H),

7.6-7. 7Tppwmo 0094023, J = 8.3Hz), 8.0-8.1 ppm (d, 2H, J = 8. SPET/EPEYHIMNOI
content by NVR 1.0% wW w. 5 Water cortitent by Karl Fisher analysis is 10-9%
w w. Exanple 6 Tablet Formul ation |Ingredi ent Actual ng/tabl et Conpound of
formula (1)576. 1M crocrystalline Cellul ose, NF102.2Croscarnel | ose

Sodi unB8. OPovi done, USP34. 2Col | oi dal Silicon D oxide, NF1l.9Magnesi um
Stearate, NF7.6Total 760 *weight of calciumsalt, equivalent to 465 ng free
acid based on a 1.239 factor Preparation Method First, the conponents are

vl ghed WOJUSedY G883 \WOTUISD 42502 dUSIGIBIBSERYSAT IEBRIODA/RYG
t )

capostc ] hpipbbad Bio dardoTRERRR Bt dlos™ G BABEEE TS SHiERE W™ "

f or mul a 92/98761 ,c VW2 r3&/82185.nand U iSu| BatenkiNo. cb.856af8d | inopartisuldir (B)-Npovi done

USP d ' WoR di ' - 1 ' So Ui

sui t abl SCAPLRLSRIIR) 2,698, ﬁ/ig‘%dg%r?@%gsaﬁﬁr@?" o e e B B e or

equi val dsequingly)rhreoxyatihvlebeaey ‘QHEW'daﬁ%E@SPSC‘PHE'”ﬁ?Xt ure and

oD e v 1 anl et m s yuond (AEang 2R = 100
R- r2780 oKpgﬁﬁwmﬁq@ﬂ?i%hﬁwr(?&%'@gs'ﬁ(rféﬁ{arqugé*l@Fﬁ?@k?{a%lgﬁ%ﬁ%l and har d%ess are
appl i ed baitylepriraopoy! ptipe raatrgijze rdaneariggh@odinavie), ciérbydresyy ametiny 125 (tnd

01 0aos el diedd- Bt PSRRI g 3-0RNERE  bis b ey UL ()

compar e&,%ﬂ.&rtﬂtmatlﬂdeca@éﬁgli@a'@g§rthiﬁie}lyﬂ@ﬁﬂwl estesr(atonavinhveNHdol- ity of
A T A i i e

t he bi oaval lr 1 W04) .in the sane ani na hi s

exi st i ndpﬂ%hé'thi%)k’fﬂ‘)(iﬂ}’evi ousIspapinaingeaorgmidest i ngNRMethanesulfonate

bi oavai Zﬁéiﬁhbb?,oén@i’@éwmadémpaudd@t her compounds. The results were
obtained fromdosing in three aninmals. J Oral dosing of the conpound of
formula (1) directly to the dogs resulted in a relative bioavailability of
23.5823. Fheasoopmendeof tformniar énagnd . cambinations rihetgoft wihc BimuNNRTIst or nul a

i g, v SERTTEY Pra AR D e g B Sar cd 1o
anpr ena@ngd, related clinical conditions such as AlDS related complex (ARC), progressive
generalized lymphadenopathy (PGL), Kaposi's sarcoma, thrombocytopenic
purpura, AlDS-related neurological conditions such as AIDS dementia complex,
20 multiple sclerosis or tropical paraperesis, and also anti-HIV antibody-positive

and HIV-positive conditions, including such conditions in asymptomatic patients.

The following examples are intended for iliustration only and are not intended to
limit the scope of the invention in any way.
25

Example 1
Preparation of Calcium (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-amino-

phenyl)-sulfonyl](isobutyl)amino]-1-benzyl-2-(phosphonooxy)propy!l-
carbamate (I) from (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-aminophenyl)-
30 sulfonyl}(isobutyl)amino]-1-benzyl-2-(phosphonooxy)propylcarbamate (lil)

(3S) tetrahydro-3-furany! (1S,2R)-3-[[(4-aminophenyl)sulfonyl](isobutyl)amino]-1-
benzyl-2-(phosphonooxy)propylcarbamate (10g) was dissolved in industrial
methylated spirit (60ml) and heated to 50°C. A solution of calcium acetate
35 (2.43g) in water (60ml) was added slowly, causing a white crystaliine precipitate



These results suggested that the conpound of formula (1) was Igﬁé

bi oavai |l abl e than anprenavir itself. However, the pH in the st GIAN)fo}ﬂﬁ)gs
is typically nmuch higher than in nan. 20 Aqueous Sol ubility The aqueous

sol ubi | i t wobo/@epy enavir is 0.095ng/ M at pH 6.3, and the SREIUBRIIOUIPTI N
0.1IN Hcl (~pH 1) is 0.29nmg/ M. 25 Theg4aqueous solubility profile of the
conpound of formula (1) is pH6.27 0.531 ng/m pH 5.02 3.20 ng/ 30 pH
4.11 9.41 ng/mM pH 3.27 61.1 ng/m pH 1.47 3.20 ng/m These data illustrate
the surprisingly increased and pH dependent aqueous solubility of the
conpound of forrmula (1) as conpared to anprenavir. The 35 solubility is

not ably good between about pH 3 and 4. 1 6 JAN 2003 10 15 20 30 35 40 WO
00/ 0033 td Torfmb Taelmiiglecwas Sillonddt toedaol Iskively ity @0°Gt €Tisd bbkds wemaed t o

the stro st _pe .Qr . a r, dif. i tte f the conpound

o or B gttt Wlift idlfstiici d, SR PP kB8’ and Wit

i nt. 5. 73605 33hensdded oips¥3BES. 80X ta 1Gve e ile 3¢ampo00d 086 . BRI 213. 78
001837. 8 2501639. 5350217. 98003539. 6150219. 79501440.
5850319.é@gﬁéﬁﬁgéggégg%ﬁggggg%%g8I00221.57501242.2350222.17001542.6900322.3
550743. 2000222. 9100643. 9200123. 1350544. 4000224. 50501425. 0350225. 2S50225. 860
0726-505ﬂﬂ@ﬁ-@QQQ&QZGAiﬁiﬂsﬁﬁrZég 4288-8K g8 BH)2282-1.%pm (m, 0.5H),

50229. 9l .~1950230. 33l... 231 .

950232. 23%’22#%3%?%’580%? RN oo = 13-4 AR SB3RPPIB (T AHYS
3.34 (m 1H) 3.42ppm (d, 1H, J = 10.8Hz), 3.55-3.9ppm (m, 4H), 4.2-4.3ppm (m,
1H, J = 10.3Hz), 4.55ppm (m 1H), 4.8-5.0ppm (m, 1H masked by HOD signal),

0 7.3-7.4ppm (m, 5H), 7.6-7.7ppm (m, 2H, J = 8.3Hz), 8.0-8.1ppm (d, 2H, J = -

8.8Hz). Ethanol content by NMR 2.7% wiw.

Melting Point 282-284°C (dec)

15 Example 2
Preparation of Calcium (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-

aminophenyl)-sulfonyl](isobutyl)amino]-1-benzyl-2-(phosphonooxy)propyl-
carbamate (I) from (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-nitrophenyl)-
sulfonyl](isobutyl)amino]-1-benzyl-2-(phosphonooxy)propyicarbamate (IV)
20
A solution of (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-nitrophenyl)sulfonyl]-
(isobutyl)amino}-1-benzyl-2-(phosphonooxy)propylcarbamate (17.349) in
industrial methylated spirit (68ml) and water (17ml) was treated with 10%
palladium on carbon catalyst (3.4g). The mixture was stirred under hydrogen at
25 ambient temperature for 3h. The catalyst was filtered off, washing with industrial
methylated spirit (34ml). The filtrate was warmed to 50°C and a solution of
calcium acetate (4.45g) in water (85ml) was added slowly, causing a white
crystalline precipitate to form The mixture was allowed to cool slowly to 20°C.
The solid was filtered off, washed with industrial methylated spirit/water (1:2, 2 x
30 25ml), then dried in vacuo at 20°C to give the title compound as white
microcrystalline needles (14.04q).

NMR (Solvent 0.1N DCI in D,0O) 0.65-0.75ppm (m 6H), 1.1-1.2ppm (m, 0.5H),
1.7-2.05ppm (m, 2.5H), 2.45-2.55ppm (m, 1H, J = 13.0Hz), 2.8-3.05ppm (m,
35 3H), 3.15 (m, 1H) 3.3ppm (d, 1H, J = 10.8Hz), 3.4-3.8ppm (m, 4H), 4.05-



"1. Form | calcium (3S 1)

t et rahydr o- 3-furanyl (1S, 2R) - 3-[ [ (4am nophenyl ) sul fonyl ] (i sobut I§a‘%r"102]o-i- b
enzyl - 2- (phosphonooxy) 5 propyl carbanat e havi ng substantially the sane
X-ray powleroo@idBraction pattern as Figure 1, wherein sai dFPehdap/04991
diffraction pattern is obtained withia diffractoneter using copper K a-
X-radiation. 2. Acrystalline formof calcium (3S) tetrahydro-3-furanyl (1
S,2R)-3-[[(4 10

am nophenyl ) sul fonyl ] (i sobutyl)am no] - 1- benzyl - 2- (phosphonooxy)

propyl carbamat e characteri sed by an X-ray powder diffraction pattern
expressed in terns of 2 theta angles and obtained with a diffractoneter

usi ng copdéppi emxX1Hadi atlitodHz)He3&ppmyei dHX- 4.8y4 Bppare(mdil Hf maskedrbyat t ern

has pea : y 0L ok e a il n S;

5235, 0L ElopBL 7P peh (Bl meptiT ERED Y ToAGe 748 AL o
22.170, 28.30D. Signale. siuiied sgfielddusto lastiogk: &thane! gantentdsy MM A4 3S)
tetrahydgyge3-furanyl (1 S, 2R)-3-[[ (4

am nophenyl ) sul fonyl ] (i sobutyi)am no] - 1-benzyl - 2- (phosphonooxy)

pr opyl carbamat e characteri sed by an X-ray powder diffraction pattern

expr essaf/afér dontémy s Kafl Fishdredraalpsiglie$1.dftiw/el ati ve intensities (1), and
obtained with a diffractoneter using copper K a X-radiation: Angle 28I Angl e
2Al 5. 735010029. 415049. 94503830. 1950211. 1150730. 575D311. 50001031, 1200213. 780
01831. 7Exampl®3001032. 2450415. 22501632. 7750317. 98003532. 890d319. 74501433. 8

23, 5700 P ag00 T Gakiuat BsiddetdyafaRAiBnghS ¢45,2R)-3-f14-
00637. sAMinaphewdksulfonyiltisebtighamnelsthenzy-23{phesphorsenasprapyiz 40. 5850
325. B6007badfiia27f. HOM2(SP1EAR de&@om&airze@@;zm-qu(aaﬁ&oﬁﬂmﬁaﬁ- 215044

3.2000228.,3650643 00128, 8250244, 4000228. 94502 4. A .cO u as clainmed in
claim 1,3‘5?‘?)'?yqﬁ'??}?u‘@{ @“?'Hﬁﬂd%%ﬁ*ylfﬁ'gmé%ﬁ Y PrWéCbeaé“ng&Tgsund as cl ai med
inclaiml, 2 or 3in the preparation of a 5 nmedi canent for the treatnent
of a retg,0vih ' j ' NAS Ll | S a
corpound Rl <igiiads (Gomf) GRELEREFYS i ilispERERATr B LEpAS- 0
phir macdutanydl |y acce(t@2Re-#l(4reitophenybsuifanyilfisel ey baming-rbepzy!-2-
e et ORI R ERg g hare) At G e arem ol peAyler o
sus pengﬁgﬁgb@.)- A(‘\ﬁﬁggﬁﬁl{f@u?{jggﬁa Q@n%&%%ho‘ﬁh%%pg{?ﬂd? Hgy{@(’égam WRSt he
form of aideab! einfter 46fufier2003 @@ I8sulingr segsshsian Wwhe pdépdrtf 6 of a
conpoung, af 495 FULAA {Soohily 2 TRENRIRI Wes I Theated at 50-55°C for 2h, then
20 cooled. The phases were separated and the aqueous phase was extracted with
methyl-isobutylketone (600ml). The combined organic solutions were washed
with water (2 x 600mi).

The methyl-isobutylketone solution was concentrated to ca 600ml in vacuo and

25 then water (1500ml) and sodium bicarbonate (94.g) were added. After stirring
for 20 minutes, the phases were separated, and the aqueous solution was
washed with ethy! acetate (3 x 200ml). The aqueous solution was treated with
10% palladium on carbon catalyst (30g), left under vacuum for 5 minutes,
treated with industrial methylated spint (1200ml) then stirred under hydrogen at

30 below 30°C for 2.5h. The catalyst was filtered off, washing with industrial
methylated spirit (600ml).

The filtrate was warmed to 40-50°C and a solution of calcium acetate

monohydrate (99.5g) in water (300ml) was added over 20 minutes, then the
35 resulting suspension was stirred at 40-50°C for 30 minutes, then cooled to



NHZ...O..-l.%HN'~..'~~' S1.5.. -

. 0-PO ..... ~.Ms Caa.~ ~: ~i: .... I) 0- "w:: w' . 5corrpr|siﬁgJAN 1303
_reactlngaconpound of forrmla(ll) 2 ..~~~ 0 o
.5, . ONO.00/04033 ~' .. ~~ ~0oH :~~1: . ..... L.... li... ﬂzcm/EP%/th a
phosphoryl ating agent; 10 ii) reducing the resultant corrpound witha -
reduci ng agent in a suitable solvent; and iii) adding to the resultant

conmpound a source of calciumions in the presence of a suitable solvent. 15
11. A process for the preparation of a conmpound of forrmula (I ) in a
crystalline form 1 6 JAN 2003 21 NHZ OHN ~O- O: ~ N.... H3C .= . .~

H- Cap' - ,~
ambient temperature over 30 minutes. The product was filtered and washed

with industrial methylated spirit/water (1:1, 2 x 600mi), then dried in vacuo at 35-
40°C to give the title compound as white microcrystalline needles (293.28g).

5 NMR (Solvent 0.1N DCI in D,O) 0.8-0.9ppm (m 6H), 1.2-1.3ppm (m, 0.5H),
1.85-2.2ppm (m, 2.5H), 2.6-2.75ppm (m, 1H, J = 13.0Hz), 2.9-3.2ppm (m, 3H),
3.34 (m 1H) 3.42ppm (d, 1H, J = 10.8Hz), 3.55-3.9ppm (m, 4H), 4.2-4.3ppm (m,
1H, J = 10.3Hz), 4.55ppm (m 1H), 4.8-5.0ppm (m, 1H masked by HOD signal),
7.3-7.4ppm (m, 5H), 7.6-7.7ppm (m, 2H, J = 8.3Hz), 8.0-8.1ppm (d, 2H, J =
1J 8.8Hz). Ethanol content by NMR 1.7% wiw.

Example 4
Recrystallisation of Calcium (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-amino-

phenyl)sulfonyl(isobutyl)amino]-1-benzyl-2-(phosphonooxy)propy!-
) carbamate (I)

Calcium  (3S) tetrahydro-3-furanyl  (1S,2R)-3-[[(4-aminophenyl)sulfonyl}-
(isobutyl)amino]-1-benzyl-2-(phosphonooxy)propylcarbamate (5g; prepared in a
similar manner to that described in any of examples 1,2 or 3) was suspended in
20 industrial methylated spirit (75mi) and heated to 70°C. The mixture was clarified
through a bed of filter-aid, washing through with industrial methylated spirit
(25mi). The filtrate was reheated to 70°C, then water (15ml) was added. The -
resulting suspension was slowly cooled to 20°C, then the product was filtered
off, washed with industrial methylated spiritwater (1:1, 2 x 10ml), then dried in
25 vacuo at 20°C to give the title compound as white microcrystalline needles

(4.589).

NMR (Solvent 0.1N DCI in D,O) 0.8-0.9ppm (m 6H), 1.2-1.3ppm (m, 0.5H),
1.85-2.2ppm (m, 2.5H), 2.6-2.75ppm (m, 1H, J = 13.0Hz), 2.9-3.2ppm (m, 3H),

30 3.34 (m 1H) 3 42ppm (d, 1H, J = 10.8Hz), 3.55-3.9ppm (M, 4H), 4.2-4.3ppm (M
1H, J = 10.3Hz), 4.51ppm (m 1H), 4.8-5.0ppm (m, 1H masked by HOD signal),
7.3-7.4ppm (m, 5H), 7.6-7.7ppm (m, 2H, J = 8.3Hz), 8.0-8.1ppm (d, 2H, J =
8.8Hz). Ethanol content by NMR 3.1% w/w.

35 Melting Point 282-284°C (dec)



conprising dissolving a corrpound of formula (I111) NH2 -.)

~,..HN/ 'O 0. ~.S. " N. .y, JHW -C~~ "~ (1.. 1BJAN2(IU35
off-' in a suitable solvent, and adding to the solution water and a source
of cal ci vmob@eM®33 10 12. A process for the preparatlon of aPﬁiﬁfﬁB@ﬂmi’bf
formula (1) in a crystalline form NHZ O .: ~~ . _.%HN ~ ~~ 0-O
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Example 6

Preparation of Calcium (3S) tetrahydro-3-furanyl (1S,2R)-3-[[(4-

aminophenyl)-sulfonyl](isobutyl)amino]-1-benzyl-2-(phosphonooxy)propyl-
5 carbamate (I} from (3S) tetrahydro-3-furany! (1S,2R)-3-[[(4-nitrophenyl)-

sulfonyl](isobutyl)amino]-1-benzyl-2-(hydroxy)propyicarbamate (li)

Phosphorus oxychloride (24.1kg) was added to a suspension of (3S) tetrahydro-
3-furanyl (18,2R)-3-{[(4-nitrophenyl)sulfonylj(isobutyl)amino]-1-benzyl-2-
(hydroxy)propylcarbamate (37kg) in pyridine (48.5kg) and methyl-isobutylketone -
(170L). After stirring at 25-30°C for 2.5h, the resulting suspension was added to
2N hydrochloric acid (120L). The mixture was then heated at 65-70°C for 3h,
then cooled. The phases were separated and the aqueous phase was extracted
with methyl-isobutylketone (70L). The combined organic solutions were washed
15 with water (2 x 70L).

The methyl-isobutylketone solution was concentrated to ca 70L in vacuo and
then water (150L) and 32% sodium hydroxide (14.3kg) were added. After
stirring for 15 minutes, the phases were separated, and the aqueous solution

20 was washed with methyl-isobutylketone (3 x 34L). The aqueous solution was
treated with 5% palladium on carbon catalyst (1.7kg), treated with industrial
methylated spirit (136L) then stirred under hydrogen at below 30°C for 8h. The
catalyst was filtered off, washing with industrial methylated spirit (170L).

25 The filtrate was warmed to 40-50°C and a solution of calcium acetate hydrate
(9.5kg) in water (136L) was added over 2h, then the resulting suspension was
stirred at 40-50°C for 30 minutes, then cooled to ambient temperature over 2h.
The product was filtered and washed with industrial methylated spirit/water (1:1,
2 x 68L), then water (2 x 68L) The product was then stirred and heated with

30 water (340L) for 4h at 90-95°C then cooled to 20-25°C. The solid was filtered
and washed with industrial methylated spirits (3 x 34L) then dried in vacuo at 35-
40°C to give the title compound as white microcrystalline needles (25.8kg).

NMR (Solvent 0.1N DCI in D,0) 0.8-0.9ppm (m 6H), 1.2-1.3ppm (m, 0.5H),
35 1.85-2.2ppm (m, 2.5H), 2.6-2.7ppm (m, 1H, J = 13.0Hz), 2.9-3.2ppm (m, 3H),



in the presence of a suitable reducing agent in a suitable solvent)

. followed by adding water and a source of calciumions. 5 13. A rﬁr?gﬁs%ﬂaor
t he preparatlon of a conmpound of formula (1) as clained in claim

wher ei n t wo @haephor yl ati ng agent i s phosphorus oxychl ori dectibeeéuopt 0CESS
for the preparation of a conpound of1f§ormula (1) as clainmed in 10 claim 10
or 13, wherein the phosphorylating agent is added in the presence of a
base. 15. A process for the preparation of a conpound of fornula (1) as
claimed in claim210, 13 or 14, wherein the product of step i) is converted
toits sodium15 salt prior to step ii). 16. A process for the preparation
of a conpound of fornula (I) as clainmed in claim10 or 12, wherein the
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in 25 anyd, eH, gl-a88HAO Ethdneinsbntént EMMR angdslw/wgonpri sing recrystallising

the5 corrpound from an appropriate sol vent. 1 6 JA N 2003 23 19. A process

for“the preparation of a conmpound of formula (1) as clained in claim 18,

wher ei n Waéersminienttby Kad Rishanaralydis intih8 walv. net hyl ated spirit and water.

5 20. A process for the preparation of a conpound of fornula (1) as clained

inany of clains 1 D, 11 and 12, additionally conprising heating the

product Examplef to a terrperature inthe range 70 to 99C for 2.5 to 6

hours, tTedbletformdationanbi ent tenperature and harvesting to solid. )
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[)s Wao &dgg@.%gs (3%_'"% %{E ﬁll(a) @io?ﬁi{ﬁ%ﬁk’ )o_f amprenavir (141W94) in the

PsS10%&' (sbméSéﬁm‘s( JHhig existing 'heoge! hag\ previouslydseen 3ed girdesting Yhe otdix!

L bioavailability of amprenavir and other compounds. The results were obtained
from dosing in three animals.
J Oral dosing of the compound of formula (1) directly to the dogs resulted in a-

relative bioavailability of 23.8423.8% as compared to amprenavir.
Oral dosing of the compound of formula (I) to dogs given an oral gavage of 0.1N
HCI before administration of the drug, resulted in a relative bioavailability of

15 58.4+11.5% as compared to amprenavir.
These results suggested that the compound of formula (I) was less bioavailable
than amprenavir itself. However, the pH in the stomach of dogs is typically
much higher than in man.

20
Aqueous Solubility
The aqueous solubility of amprenavir is 0.095mg/ml at pH 6.3, and the solubility
in 0.1N Hcl (~pH 1) is 0.29mg/ml.

25

The aqueous solubility profile of the compound of formula (1) is

pH 6.27 0.531 mg/ml

pH 5.02 3.20 mg/ml
30 pH4.11 9.41 mg/ml

pH 3.27 61.1 mg/mi

pH 1.47 3.20 mg/mi

These data illustrate the surprisingly increased and pH dependent aqueous

solubility of the compound of formula (1) as compared to amprenavir. The
35 solubility is notably good between about pH 3 and 4.
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1. Form | calcium (3S) tetrahydro-3-furanyl(1S,2R)-3-[[(4-
aminophenyl)sulfonyl}(isobutyl)amino}-1-benzyl-2-(phosphonooxy)
5 propylcarbamate having substantially the same X-ray powder diffraction pattern
as Figure 1, wherein said powder diffraction pattern is obtained with a

diffractometer using copper K o X-radiation.

2. A crystalline form of calcium (38) tetrahydro-3-furanyl(1S,2R)-3-[[(4-
10 aminophenyl)sulfonyl](isobutyl)amino]-1-benzyl-2-(phosphonooxy)
propylcarbamate characterised by an X-ray powder diffraction pattern expressed
in terms of 2 theta angles and obtained with a diffractometer using copper K a
X-radiation, wherein said X-ray powder diffraction pattern has peaks that may
occur at the following approximate 2 theta angles: 5.735, 9.945, 11.500, 13.780,
15 14.930, 15.225, 17.980, 19.745, 21,575, 22.170, 24.505 and 27.020 degrees.

3. A crystalline form of calcium (3S) tetrahydro-3-furanyl(1S,2R)-3-[[(4-
aminophenyl)sulfonyl)(isobutyl)amino]-1-benzyl-2-(phosphonooxy)
propylcarbamate characterised by an X-ray powder diffraction pattern expressed
20 in terms of 2 theta angles and relative intensities (1), and obtained with a
diffractometer using copper K o X-radiation: -

Angle 26 | Angle 20 I
5.7350 100 29.4150 4
9.9450 38 30.1950 2
11.1150 7 30.5750 3
11.5000 10 31.1200 2
13.7800 18 31,7950 2
14.9300 10 32.2450 4
15,2250 16 32.7750 3
17.9800 35 32.8900 3
19.7450 14 33,8150 2
19.9600 5 34.9050 2

20.8050 8 35,2950 3
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4, A compound as claimed in ¢laim 1, 2 or 3 for use in medical therapy.

5. Use of a compound as claimed in claim 1, 2 or 3 in the preparation of a
5 medicament for the treatment of a retrovirus infection.

6. A pharmaceutical composition comprising a compound according to

claims 1, 2 or 3 together with at least one pharmaceutically acceptable diluent or
carrier therefor.

10
7. A pharmaceutical composition according to claim 6 in the form of a
powder.
8. A pharmaceutical composition according to claim 6 in the form of a
15 suspension.

9. A pharmaceutical composition according to claim 6 in the form of a tablet.
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10. A process for the preparation of a compound of formula (1) in a crystalline

form,
NH,
el 0 =TN
i) I
. &l N
LI
oy l
H,C l /c'J i,
L Cea ° b ()
3 o R
5 comprising
i) reacting a compound of formula (Ii)
NO,
J, .
o, a \o
» . s
N .
0] ]
A NN N
oI ]
' oH .,

with a phosphorylating agent;
10 ii) reducing the resultant compound with a reducing agent in a suitable
solvent; and

iif)  adding to the resultant compound a source of calcium ions in the presence
of a suitable solvent.

15 11. A process for the preparation of a compound of formula (1) in a crystalline
form,
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in the presence of a suitable reducing agent in a suitable solvent, followed by
adding water and a source of calcium ions.

13. A process for the preparation of a compound of formula (1) as claimed in
claim 10, wherein the phosphorylating agent is phosphorus oxychloride.

14. A process for the preparation of a compound of formula (1) as claimed in

10 claim 10 or 13, wherein the phosphorylating agent is added in the presence of a
base.

15. A process for the preparation of a compound of formula (1) as claimed
_ in claim 10, 13 or 14, wherein the product of step i) is converted to its sodium
16 salt prior to step ii).

16. A process for the preparation of a compound of formula (1) as claimed in

claim 10 or 12, wherein the reducing agent is hydrogen with a palladium on
carbon catalyst.
20

17. A process for the preparation of a compound of formula (1) as claimed in
any of claims 10, 11 and 12, wherein the calcium ion source is calcium acetate.

18. A process for the preparation of a compound of formula (1) as claimed in
25 any of claims 10, 11 and 12, additionally comprising recrystallising the
compound from an appropriate solvent.
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5 20. A process for the preparation of a compound of formula () as claimed in
any of claims 10, 11 and 12, additionally comprising heating the product in water
to a temperature in the range 70 to 99°C for 2.5 to 6 hours, then cooling to
ambient temperature and harvesting to solid.



