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Pol ynor phi ¢ Nucl eosi de Conpounds The present invention
relates to pol ynorphic crystalline fornms of

w@-2(@3)02387 no- 3- net hyl -butyric acid PCT/EP2004/009912
5S- (3-carbamoyl -[1,2,4]triazol-1-yl)-3R
4S- di hydr oxyt et rahydr of uran- 2S-yl nethyl ester,
nmonohydrochl oride (Ib) with inproved stability and
physi cal properties which facilitate manufacturing,
handling and fornmulating | . Hepatitis C virus (HCV)
is responsible for a large proportion of the chronic
l'iver disease worldw de and accounts for 70% of cases

of chronic hepatiﬁdl%hg%him%édsic@@&_ﬁ&%&%ntri es. The

gl obal proportion o patitis 'S eStimated to

average 3% (ranging fromO0.1%to 5.0%; there are an
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si coch f’nca grop er
yiekinespiresion rﬂePVQ@lrlé@ppeart ip lagk f@mgty @tsbmv@dywésmlmvgm
of neutral am no acid acids have been found to
actively transHgNO&d across the int esti nHLN cosa by
am no acid trans yers. Colla et al. . . Chem
1983 26: 602-04) c}ﬂose the preparati on ofl‘{

sol ubl e ester der N‘t(l-(i;?ﬂRacycl mw

2,
’I

Ia: R = H (L-isomer); II: R = H (D-isomer)
Ib: R = CO-CH(-Pr)NH,*CI-

While nucleoside derivatives frequently possess high levels of biological activity,
their clinical utility is often hampered by suboptimal physical properties and limited
bioavailability requiring large doses at frequent intervals to maintain therapeutically
effective levels. Chemical modification of the nucleoside can alter the physicochemical

properties of the compound and improve the efficiency and selectivity of drug delivery.
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Beauchanp etal. (Antiviral Chem & Chenother. 1992
3(3):157-64) disclose eighteen am no acid esters of

woOhersansdzber peti c drug acyclovir and identifi eBCTE®2004/009912

L-valyl ester of acyclovir as the best prodrug anong
the esters investigated. EP 0 375 329 (L. M Beauchanp)

di scl osed t he preparat.ion the & so-|.euci ne est
of HaREA@ppyilamio sadpaéxdéﬁﬁv en élﬁglstogs%v%trawportef across

tieisiteRfing tm@osa bﬁiaﬁﬁ{cﬁﬁﬁtr%ls@)by@fsa Doilaer 41. [@nMed Chem. 19hs3
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aaycéovem @éh@b@aprqdr% apgng the esTs 1IBYAUZIBH5 (R Tarn et
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%% §g§§9@ f glgenerlcally US Ser. No. 60/432, 108
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aci WO WheP454 $A K corrauling /. béiscl gqetbéqare‘éqmb}?mr@d,rélgg pfgribavirin II.
Wb ERs iPWARSIthe SShydtoxd T 6 @;teﬁﬁﬁmuﬁ\ﬂlral-rﬁﬁl&ﬁurﬁﬂirﬁl amino

w% IS LT AT ———

Satient with b abheinfeitivabdytadnpnsariag atdildine pfddregsosf ribfaviain
salt speC|es on the behavior of a parent conpound in

dos z&&’%l 1%255%4 (géf {/\?a%t 'eY?l. )Scﬁsrcfcﬁg 'bﬂ)g Je?s‘flh@ QMUB(?Qnd non-

pot Gt ¢’ 5p & Select | o

phuspharglatedgirgdaigs eﬁlevqmlw 5 Rerfetal Agh S driac COIBPOIREdﬂaﬁe disclosed

%d% ﬁrrnﬂﬁ)t a{cﬁf‘estérgl are%?s@ Qe BRd yf@lc% S Serd NG, 6/882,108&iscloses
armacy R .CGennaro Ed.”; Mack Publ i shing Co. :

%9@%%%?NW¢N£SQ@@S@@Bnl456 1457) Pol ynor phismis the
ability of any elenent or conpound to crystallize as
MoT €Salth 3Nacidie aflil bﬁél@é‘dmp@qtﬁis ahn hlee os prapiave thdpHyfsenlgnbperties of

gol cﬁﬁ'gnlr C ol O{}ﬁs%eaﬁa ?&ailgg %ee sf ngggﬁe Ty mMg%@?&’éﬁ[@ﬁIﬁgﬁ gﬁilplncaﬂy
Toyr thip phbinescentical dlokiomigt Sudeltheéreiis g rehe’tbhe meghq;biomredlct the influence
gfsar!s%hts%{ea% %%QHg Behav r365f g ?Heh[‘@orﬁﬁm A seledOichd. thfe@ﬁst

ferent er ent polynnrthc forms of

acn@nmrtecmm@ahm amg Ally, copls} simpHHNe sqlention PAPesss: are

GHRFRALEHIBSGht DY, BE RaHEH A ah £TINREHE PrefOr@ulati¥n rTayRemington:
The Science and Practice of Pharmacy; A. R. Gennaro Ed.; Mack Publishing Co. Easton,
PA, 1995; pp 1456-1457).

Polymorphism is the ability of any element or compound to crystallize as more
than one distinct crystalline species. Different polymorphic forms of salts are frequently
encountered among pharmaceutically useful compounds. Physical properties including
solubility, melting point, density, hardness, crystalline shape and stability can be quite
different for different polymorphic forms of the same chemical compound.

Polymorphic forms are characterized by scattering techniques, e.g., x-ray
diffraction powder pattern, by spectroscopic methods, e.g., infra-red, PC nuclear
magnetic resonance spectroscopy and by thermal techniques, e.g, differential scanning
calorimetry or differential thermal analysis. The compound of this invention is best
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di ffraction powder pattern, by spectroscopic nethods,

e.g., infra-red, C nuclear magnetic resonance
wepesstiessecopy and by thermal techniques, e.g, PCI/EP2004/009912

differential scanning calorimetry or differential

thermal anal ysis. The conpound of this invention is

bestcharacterized by the X-ray powder diffraction

chareeterizedhyithe it BoVAerdiEictian eéttvmdﬁteﬁm&?édﬂ REOTHICE AYith
%&dﬁl’é@%dh@ré Kigovd In thEQFt. BoitH &iSdus§b® bf hkseltbase 91\/;'l)ues see J.
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efﬁdléntllyanqfafdd; pﬁfiﬁécy arpi’ ﬁp&ia@@ﬂ é}ﬁ))ll{lfrbfnlde&iacﬂmiable salubiliedin
es a ubi | i
L L R
apd pgrtidd gwedbind farypnudattbnpaith negligibdé despmpasitipp pmﬁmge ohthe
%&1@&1 gﬁ? ch&%%l%hgﬁgﬁrq@@ﬁ' dr! R coPp o‘ﬁﬁanﬁﬁ Qhitii8cce table chemical

Sl Ca chem ca aracterlstlcs of the co
s(absl)ty éxHeornanlaiiere pncadidetions st saRchstoRbipyte priping a0 o8& molar
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pEnbee wliich cowsf be wﬂ\rqcid)yrtbq shilleshpharmaerukicalisclemist fbﬁf%‘t deyg
blkﬁﬁeﬁt c%ﬂk?té'éce@ ehal:hergi ng and inportant problem

nmust so by the skilled pharnmaceuti cal
scienti st befor dru dev pment c proceed in
ear ngyt VRN te %6?\ PP@F&FE@“F@“?&B PHRiAand Form B,

SN H) alnlihss- Ifneﬂmsbu ic Acidl 530 - dﬁdfa@i’n@l nfz 4]triazol-1-y1)-3R, 4S-

Sarghxd aeﬁwﬁn%v?&fvyﬂ%ﬂﬁ%ﬁéfsﬁm Pionopydiachigrde i freshods t
preparalpylynofirphiary2@llide fosnhel (le)s ph&rmalmrtt;h},/@nmitmns @gntalnlng
tlhfb. P ng Bgi% f(gr%socffqg aarn RALYIDIRRNE asENe! Abdibiog bty‘i’lﬁé‘ﬁepautls C

eutic £omposi tTons”contai ning t he
%@UyW%P@Yﬁ@?R@CBﬁm# and methods to treat diseases

nmedi ated by the Hepatitis C Virus using aﬁolym)rphlc

formof Ib. Ci-Pr &N j-Pr
0 ’\'pg
+. -
LN N o d
O X 7 (Ib)
HO OH

The numerous objects and advantages of the present invention can be directly

understood by those skilled in the art by reference to the accompanying figures in which:

FIG 1 shows a superposition of the x-ray powder diffraction of the Form A and
Form B polymorphic form of Ib. The diffraction data for Form A and Form B is
tabulated in Table 1 and 3 respectively in the specification



(I'b) HO OH The nunerous objects and advant agesof the
present invention canbe directly understood by those
wekidslestizn t he artby reference to the acconmpanpCmgP2004/009912
figuriens which: FIGL showsa superpositionof the x-ray
powder diffractioonf the ForAmtand Form B pol ynor phic

f or e fraction data for FormA d _For

t ab ﬁé@égowﬂrﬁém ICTES K- Ty S ER QR cHE Gbthe Foth A polymorph.
Aspeid ddogdinbep ble@ravidbbMsTdbies.si ngl e crystal x-ray
diffraction structure of the Form A pol yrmrph At omi ¢
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ceBHeHS | er. FIG 4 shows the differential scanni ng
calorinetry (DSC) trace and the thermal gravinetic
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[)l netry

| b.. FI.G 5.sho e differenti scan
el PR BT et hETRTR g Abo EBRAARFTLRE! Ty
trace of the Form B polynorphic formof Ib. FIG 6

s hovid Gtwhotve thpediffengntial soatuing exdorPoeie DSC) tagee and the thermal
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Powder x-ray diffraction p e f Form, .
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lzﬁudﬂﬁhﬁ-cfy@allrrﬁrfbﬂ@séﬂb’et hyl -butyric acid

58— 3-carbanoyl - [I|,2,4]triazol-1-yl)-3R,

4S- L&Lr ahydr of ur 2

mng]ﬂaydﬁ%x%%é thet mp(e%(abv)lrelgltré(\)/cgtﬁ%teg ﬁ%&z&&%{ p%ﬂfj %Pa&ﬁéxﬁpatterns of Form
&pd&momphlchsmaﬂmle fomas gfibsi cal properties which

facilitate manufacturing and formul ati on of the
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20 dfordR & raRhE. 1

In another embodiment of the present invention there is provided a crystalline
polymorphic hemihydrate form (Form A) of a compound according to formula Ib with

an x-ray powder diffraction trace having a D-spacing substantially as in Table 1.
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D-space 1/1 x 100 D-space 1/1 x 100 9.1200 35.42
4.3019 35.58 6.4204 39.48 4.0573 50.71 5.6103 33.43
W0 20302382600. 0 4. 9820 68. 77 3.5856 34. 16 4. 8738PAT/EBRS004/009912
3.3832 53.52 4.5547 66.82 3.2480 48.14 4.5098 36.84
2.6876 40.44 4.4227 55.89 2.574 26.15 4.3497 43.98 In
anot her enbodi nent of the present invention there is
provi ded a crystalli ne pol ynorphi c hem hydrate form of
a conmpound according to formula Ib with a single
crystipl x-ray atom c coordipgiies essentially as listed
in Tapte4—FG 2 Ts conputergenerated T '

of the &-seacal dat al/ld®k1ehot her Pni®ges nen
presept in { on therg 4,s prpvide ryistall
pol ynp+phi %?&dm } “*'""*33'42 rof—a @g@}f 3%

5 g/ c¥®71 I n

Gate—+oerHmpr—a—~C€onpotH
anot her en‘g'ggégrent of gsh& pregent '5.%??“ on thfdo‘?o i's

Y
to fofmul a6 KRB0 th a BOSity of abéddb’7d. 3

provi | ng—a—eHyst-al-H-re

pol ynpr phi ¢.98&M hydr ates.f7or m ( For m8Ag5®f p conpbimd
accor flimg t ornul a 1 tTh a X-1 WAET

diffracti nﬁ%E tern sif ntially 358@22”\,\ in Patde 1
whi ch| procgsgsqconpri sess.gx ystal | i zesnggsai d conmpund
from g xtureof sopropanot 0 wWat er_oppronal |

further_cofdP?&ing hydt®¥hl orilc ac2®87%r ef er abfQ24
conceptr at ngpydr pchl of] gy aci d (37%s5744 N pNOt heg 15
enbodi-rent—et—therpresent—naventtonr—therert—s—provided
a crystal | £349pol ynor ph.WB hemihydrate of A conpound
according to fornula I'b prepared process conpri sing-
crystallizing said conpound froma m xture of
zs-propanol and water optionally further conprising )
hy drlo@hbtrer emboilianent pEthepasseyt inbentionttheredgprovided a crystalline
ﬂ&ﬂﬁgﬁﬂk@ﬁéﬁih?&ﬂa% ﬂ)r;tzo&a chipBhRY AQbr&RPRMAorRALa Bfwittesingle

res invention there is proyid S .
crl)'ystal x-ray atomic coordinates essentialgr as fsteg?n Fabled. %{G is computer-

generated representation of the crystal data.

In another embodiment of the present invention there is provided a crystalline
polymorphic hemihydrate form of a compound according to formula Ib with a density of
about 0.35 g/cm’.

In another embodiment of the present invention there is provided a process for
preparing a crystalline polymorphic hemihydrate form (Form A) of a compound
according to formula Ib with a x-ray powder diffraction pattern substantially as shown in
Table 1 which process comprises crystallizing said compound from a mixture of iso-
propanol and water optionally further comprising hydrochloric acid, preferably
concentrated hydrochloric acid (37%).

In another embodiment of the present invention there is provided a crystalline
polymorphic hemihydrate of a compound according to formula Ib prepared process
comprising crystallizing said compound from a mixture of iso-propanol and water
optionally further comprising hydrochloric acid, preferably concentrated hydrochloric
acid (37%).

In another embodiment of the present invention there is provided a use of a
hemihydrate polymorphic crystalline form (Form A) for the manufacture of medicament

for a disease mediated by the Hepatitis C Virus.
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hem hydrate pol ynorphic crystalline form (FormA) for

the manuf acture of nedi canment for a di sease nedi at ed
woyodshessdepatitis Virus. | n anot her enbodi nent 8CTER2004/009912

present invention there is provided a pharnaceuti cal
- conposition conprising a cryst@fline polynorphic

hem hydrate (Form A) of a conpound according to

for A F‘%Otgewlfl O‘HHﬂe%% phihe perrerd AnEiPR ARSrE Hrproyideda
phamhnguaaﬂksmﬁ@ﬁﬁgne&hpﬁﬁﬁgaah%mn@@pbnmiﬁ hR hbniikydrate (Form

a

dm xture wt . least o phar maceuti cally.. . .
A el o Pu P ine SRR P AL L F ST e der i agigfetpace having
addrspatingsubstehtisliyeaspn @skelatl in admixtimerwitharlenst snqyrtevindesitically

.L.ne: LG hydrate (Form B) of a
agcoe {%E%%k%%%gg%%ﬁég?%&@gﬁwl alb with an x-ray powder
diffraction trace having a D spacing substantially as_.

i n Tappether qmppdingent etide present invsntipndhere és prpyidgd 3 gystalline
POly3ERPhikthyddaté (BHABEPEE BbnfhRA43cRRABY 16 i3 BfwBB an x-ray
7.3390..42.22 4. 3%75 34.15 6.8145 34.H 4, Qg%k 31.11
P WGBTS A3 tgR trico paving g Dyspaging Substarsipliy asingbafle 55 o1
5. 1884235233062 4/-28-4-9482-22 35 | n—another
enbod| nent of the present inv&diledn there is provided
a profess for prepari a $talTine polynor C
hygra e (F F@Ra% pf anﬁkl}ﬁ'@hxﬂ nrrbpmagﬁ yn fg] a1 100 §
with B x-rageppwder difggacti on paytsgpsy spbstazigal |y
as shpwn T _Tapter 2 Wi Thprogess conprisgs
crysthllizPA%%aid compthd fiiom wathée4 pref er &b8s
mai nt ai n§d7_g59@ tenpergiyre aj or ng@ngZ towil_o,AEﬁ or &

H l
per i of—oft—at—rTeast—2to 3 —ctays—th—anotner—enpoatrnent

of the pre€8Sinienti #408& here i s p08%1 defd a udblbi a
crystalli ngog?i yrrorphi&ﬁéwdrat e (Fgrﬁl@) for t

rmnuf ct iy A oann farla A caaca di-at ad %\\I
AV LU Ul O J1 LILA 3 MO UCATICTTU LEA"A %Y AY A ERE™ A W) v to b oy b | T AT OO u]

t he Hepati 5i684% V| rus. 1000 anof her énfao4i nent o058.9he

present n%ﬁg&n‘gP thel‘g’qéi provi de .336 ha'maceﬁzé:al

conpositio sing ontainin rystall

pol ynpr phi gohgzirate 2235

P

In another embodiment of the present invention there is provided a process for
preparing a crystalline polymorphic hydrate (Form B) of a compound according to
formula Ib with a x-ray powder diffraction pattern substantially as shown in Table 2
which process comprises crystallizing said compound from water, preferably maintained

at a temperature at or below 2 to 4° C for a period of at least 2 to 3 days.

In another embodiment of the present invention there is provided a use of a
crystalline polymorphic hydrate (Form B) for the manufacture of medicament for a
disease mediated by the Hepatitis C Virus.

In another embodiment of the present invention there is provided a
pharmaceutical composition comprising a containing a crystalline polymorphic hydrate
(Form B) of a compound according to formula Ib with an x-ray powder diffraction trace
having a D-spacing substantially as in Table 2 in admixture with al least one

pharmaceutically acceptable carrier, diluent or excipient.

PREPARATION AND PROPERTIES




(Form B) of a conpound according to formula Ib with an

x-ray powder diffraction trace having a D spacing
weubsstasssal |y as in Table 2 in adm xture w t hpaT/Eea®i/009912

one pharmaceutically acceptable carrier, diluent or

exci pi ent. P EPARATI ONAND PRCPERTI ESFor m A was

obtained initially by crystallizatign from aqueous

s- pFepadovasopitiiapdinifalydivicaystallirgtion SroRy #IUsERS t5¢-pEopancl
opEbRallycBhiAng BYR BP0 M Gid REH. TR clybtals ad@dod shiged (FIG 3a).

wat er “cont ent f Form A _cryst S T e . .o .. .
THeBas6 GTIEF P ISTELAGP AU PRS T B4 ed goﬁf% ﬁ%ﬁ?fg%&%f titration
chfreéhonrdinglte .40 O@ireiespe vatebber mbleldh Ib. THiee tulk kndegpped densities

ed nsi.ties of wes e ' .
L e L A
ddffifat- i pattemn phFomm A ioshdvor im BAGi langhielies pre trpadated mgable 3.

val ues are tabulated in Table 3. Table 3 degrees -space
Rel ati ve degrees D-space Relative 9.0306 9.7844 14.93
26. 3206 3.3832 53.52 9.6900 9.1200 35.42 27.0656
3.2918 19.45 10.6938 802661 4.69 27.4375 3.2480 58. 14
12. 8756 6.8699 13.93 27.9200 3.1929 7.33 13. 3000

6. 6516 6.80 28.2512 3.1563 5.48 13.7813 6.4204 39.48
27.7081 3.1071 8.02 15.7831 5.6103 33.43 29.4144
3.0340 8.62 16.7394 5.2919 6.62 29. 7600 2.9996 4. 25
17.2000 5.1512 7.66 30.4231 2.9357 17.65 17.7887
4.9820 68.77 30.9306 2.8887 6.81 18.1681 4.8788 41.38
31. 1600 2.8679 22.18 18.8113 4.7134 16.55 31.9000
2.8031 16.42 19.4731 4.5547 66.82 33.3094 2.6876 40. 44
19. 6688 4.5098 36.84 34.1125 2.6262 8.11 20. 0600
4.4227 55.89 34.4200 2.6034 5.10 20.4006 4.3497 43.98
34.8200 2.5744 26.15 20.6294 4.3019 35.58 35.1000
2.5545 7.98 21.4400 4.1411 4.32 36.3819 2.4674 4.70
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The hemihydrate was further characterized with a single crystal x-ray analysis. The
structure (FIG 2) contains one molecule of water between and two chloride atoms
between two molecules of the valinate ester of levovirin. The atomic coordinates are
tabulated in Table 4.
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The DSC (Differential Scanning Calorimetry) thermogram shows one endotherm
at 161°C associated with the melt of Form A (Figure 4A). Thermal gravimetric analysis
(TGA) records changes in the mass of a sample as temperature is varied. Form shows a
weight loss of 2.6% from 30 to 160°C (Figure 4B) corresponding to approximately one
half mole of water during the heating phase.
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The exceptional stability of the Form A polymorph of Ib was confirmed in a long-

term accelerated stability study to evaluate the effect of temperature, humidity, and light
15 on the quality of the drug substance with time. Stability samples were evaluated for

appearance, water content, chemical stability using an HPLC method and physical

stability using DSC, specific rotation and x-ray powder diffraction methods.

Photochemical stability was assessed by comparison with a control sample that was

wrapped in aluminum foil and set side by side with the light sample in the light chamber.
20  Results of the study are contained in Table 2
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The thermal stability of Form A and Form B was investigated by heating each
polymorph from room temperature to 175° C on modulated temperature x-ray
diffractometer. Powder patterns for Form A and Form B are shown in Figures 6A and 6B
respectively. Form A did not change its crystalline form on heating from room
temperature to 175° C. Form B, however, proved unstable and was converted into Form

A when the temperature was raised above 80° C. Heating and cooling Form B from 32°C
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admiThestien Sdathrate tavtserdlicran mdans apgmpprhd ebiks WHBO%PI a salt

tggreﬂ At %orgr{;%f &r?@ﬁiﬁﬁ%ﬁa@&%@ﬁﬂ§§:a@&r( e, n%@iﬁn@fspmahﬁﬁve a

descr
Stestinolskyly (e.grhe splvpmh oratiéan Eappeg. "&‘éIPPv ati zed

interferon" as used herein refers to an interferon
mol epud e lyﬁx@hbhé“ bi TdFRel f@nR” RO hwdlﬂ‘rermh inodanatrystakstructures

Ch ST el o e R AE Lo e
which tghe: thelsyak kljéhﬁnﬁl cothplesitroonrdpideseme ps’stghfonma gsually have

e
(Iél gﬁ’é}-& Rprgy ;E/lg“ﬁ% qft yﬁ)aét%argqglﬁ% ﬁd’%@ké@?ﬁ[ %%Xﬂé%?ig}’?&ﬂglrt}é laardness,
anstalbhayod opbp@ |a¥df9]|€§rlt5¢1@lfmﬁesp?t®1?ﬁilﬁ’e@dt RbilitHe RW%?lhzauon
S ADIhdelof cﬂfstaﬂﬁgtlgﬂ,gfdfag%qgﬁbé&ﬁﬁfﬁ an¥ other factors may cause one

crystal form to dominate.

The term "immunomodulator” as used herein means a therapeutic agent that
assists in or is capable of modifying or regulating immune functions. An agent that causes

an immunological adjustment, regulation or potentiation.

The term "interferon" as used herein means the family of proteins capable of
interfering with the viral infection of cells, as well as inhibiting the proliferation of
normal and transformed cells, regulating cell differentiation and modulating the immune

system. The four major antigenic types of interferon (interferon a, B, y..and ®) are
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mai ntai ned. One skilled in the art wllbe aware of
numer ous approaches to linking the polymer and
wonberenzen (for exanple, seeA Kozl owski and POA/EP2004/009912
Harris . Control. Release 2001 72(l-3):217-24; . W
G lbert and M Park-Cho, U S.14Rat. No. 5,951,974). A
non-limting list of chemcally derivatized |FNa
defiaBd e&%ﬂ@laf %L&Eheoﬂlh&ﬁ uﬁ)@drﬁ fl’typé hiriterdkerons (interferon o, B, ¥

- Dggg 4%&; &]r, ccll %ﬁer(é i 48 &mﬁ (‘gyprcrel}liré’%erferon receptor and

thAelsHané sttleat scane Emnpareats ccf tisis efultpsifumit el sarfaeq resensgr, while the
reﬁ%ggru oF gﬁae%%tg etrglrl ?iﬁ%r?g?r{g)é iP4 gﬁﬁﬁ&%tﬂsﬂ Q\th ﬁﬁuraﬂy—occurrmg

i'cs ar W ng_ exa
algi mewmbmaeﬁ@bﬁrﬁer@mﬁdgéy baadmpiaistared i 1f1a g “E‘B’iaé’ wi

n@fﬁfﬂ& oFﬂQQfl%Iﬁ‘ﬁg @;%nﬁéﬁs@sr Rghdre féhatepfetithds been described in
ent] on. ot be considered as limting

Ut%Ba%I:‘I@p@S% ? g SFﬂH;’é‘"rﬂchn but nerely as being

illustrative and representative thereof. The
pol Yh®tephi "chanichly- aérivatigedpnesferinjam usadthiengin a:efnrs @ an interferon

Ay R R S ey

phahiaeb]snetatr pﬂ@@eﬁl,es héﬂ']d llgtn]cfers)gf A W ]é]lnilti}pg‘; % §fﬁ1§§ ,PO ymers
I%ar K h gﬂﬁiyle%gl&cﬁie‘?ﬂaﬁlo Ig’iﬁh?ﬁucﬁ las pHIFB@HRHhOBIScol (PEG) or

mnistra

t
pphyprapyiese glysel (Ppﬁ)*ggmxgﬁgﬂﬁgategaélzéﬂ?,a%g\é Ne#Pthereof and block
¥l IﬁQMQH&@@ﬁ prévidedthitapewhtensobatiligtithe lslbtlatopcoﬂymers is

dl L na é}ﬂgacrl] & &2 ttﬁfgﬁ&ﬁg&?re?o mﬁﬁ%ﬁtoﬁs@ﬁ?%%eﬁ% tS"ﬁﬂkmg the
pbliyﬂeftr nad merfanha(fmemnpleasgem Kozlpwekd and J rMsHprraerdControl
@%ﬁ%g@p PR 5)"2’1‘7‘923}:f EFW G%@Iraggam H%H@UI&%C@LE PQ@NO 5,951,974). A

fromthe conpounds of th

nionvlemitingist eftvhemecsly dertvatizedEdpoatrapl STatslsn Brepressht pent

i él&{k:exﬁdEé Ol fefke¥n-4 29 YD EG A SR ® Pard OPEG R R EfRfoRt 6-QB PEGINTRON™).
e powders, tablets, pills, hard and soft
gel atl ne capsul

cachets dragees, suppositories,

: O0A solid carrier can be one
or m)resubst ances Whl ch may al so act as diluents

fl a\E?&mngtt@ge of polymotpitii forme pEforinuby] mambgpregg@ébﬁ@mfgsses
ent.s, . bi nder
g’ hSVn%Cﬁué%sc%E) gﬁfer f%ﬂ%xh\llggxarﬁﬁp% @;zfr&i) a% vagl? g@&%aﬁgz those
skiled e theiast @ rhorﬁsﬂqaﬂcllu@d@ré@n@, end &p W@F’é‘?? qhg PFfﬁe%F lhvention, They

?{' Elltd ot b\é‘"cﬁﬁsﬂé}@d £d 108l ohe Fh¥icdpdoaB inR@nE ORI erely bobeing
e active com% nent is mxed with the

lﬂmtratléfﬁ apdhvepagsentiEvVaECESSar y bi ndi ng properties in
suitabl e proportions and conpacted in the shape and
si z eTIEEeﬁdlfxﬁGrph&Jsalta bf the Xt iandnsioh@an be bimirgstersdan egariety of

ora{)anclt parergceraﬁJ Sosage %ansha zﬁ d%gelg@tfé)ljﬁ‘lscc%ﬂ%lél SletdlBated tablets,
dragées, hard and soft gelatin capsules, solutions, emulsions, syrups, or suspensions.
Parenteral administration includes intravenous, intramuscular, intracutaneous,
subcutaneous, intraduodenal, or intraperitoneal administration. Additionally, the salts
of the present invention can be administered by transdermal (which may include a

penetration enhancement agent), buccal, nasal and suppository routes.

For preparing pharmaceutical compositions from the compounds of the present
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills, hard and soft gelatine capsules, cachets,

dragées, suppositories, and dispersible granules. A solid carrier can be one or more
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for exanple, lactose, corn starch and derivatives

t hereof , magnesi um car bonat e, nmagnesi um st ear at e,
weugaro23d2act ose, pectin, dextrin, starch, gel aPCI/EP2004/009912

tragacant h, methyl cel | ul ose, sodi um

car boxynet hyl cel | ul ose, talec,l5and fatty acids or their

sal ts, e.g., stearic acid. |If desired, the tablets or
su}??ﬁ)ﬁd&f ehichayapdsent es dibucotaflowrios s apiedizes lBageants

W ALL A9 Sin Puk i i it @hat | @tanne
B e o A s b Ao
erﬂcapsylatlslématéf@%}h d and liquid polyols. Liquid form

preparations include sol utions, suspensions, retention

e n?[ﬁ‘i?)/%gvc@ﬂg ic}fémdfﬁellrQﬁ:S finél@ divetednpliéwhizhds ingr mixture with the finely

W, ropyl ene sQj uti.on :
A ReQeePronEogEr e ars SAECSunbRiep 2 ARl he carre
h&@hgthi aBcdssarybindingyrropaties inpoltye hydrondons apdgpmpacted in the
S}%ogutionédeAﬂg&ous solutions suitable for oral use can

B°pYePared by dissol ving the active component in

wat er and addi ng_suitabl e Cé)l ants, flavors, :

st aiitabl exgipientivfor FbieteFPHg Eg’ b diggesy gy ﬁaef&.gelﬂaﬁ SaRgles are
f"g%g%g?%% lgg%%el?,] Hb%r?&irlﬁh falgc_ﬂ d;ﬁ’(ijx&tiv&&&hexeaﬁl niagnesage clponate,

6 e fine I vide Gt c '

mRgR eFURStERT A SeEer e POt Sy e YR el iben,
MC v }]b%gmo@?, %Ufﬁﬁm Ta@‘lscbmetmeﬂylose lt4lalapd dattysasddsipntheir salts, e.g.,

. box e - i
SERAntad BOFTD: ebiaRS or RSB DAY bR A Rted UE BRI Iclease
féroulativirar Ahitabdecxuients fir sef apkpties capatley arefof SuRIPle, vegetable
O%Q%a%?; ga{?sgs?ﬂé{lycﬁfd}arﬁqﬂﬁﬁdﬁa 19l ucose. Suitable

%;:le é g ||n eﬁtjlon solutions are, for exanple,

r, .saline, alcoho]s ol.yols, e.aq. [ val.,

gl ydétud fyrypreprisEont m\?@éigf%%?l%nso P18 ;9“329{%3’6 s‘i%ttlll%lﬁg Bias, and
eg{ovlé%(rng@?or(éﬁz?kflﬁleﬂvatérrbraﬂigérlﬁropyltm gyl saluiions. Eorpproendprel

.C! S, avors, stabiliz . .
iaE o bOR dPenRaiserd O° fref S g s fin B € @
wakkulydtaylag dgehtcutipreser vati ves, wetting agents,

enul sifiers, salts for adjustnent of the osnotic

pressur ' , i oxi . .
i g e e i S
amiEmesbingistes, andreingsvitble ol ATt devgrs, st A thigkening
d t(@)?é’ g%s@ﬂeeg iAgabounaliipeasisd dilitable féreorgl uselowd bemede bpdigpersing

K T RERORE T e S
dyReheBt g?ﬁl,treﬁ\(limﬂpﬂﬁhﬂtd]mk)sél sedivinncirberean et cdiglase angioffper well-
reparati opns_ whi '
gl}fm?rt ?"VP‘HE#?%% e, ’S%{tgbl}e ?%cﬁ;lﬂgrﬁg ggrr%]o%?ig%g Qﬂffygﬁlgs t}og enteral use
arepfor eximplestatert pd;yrols&ggqharq%ljpﬁeq weasandEPense Suifable excipients
2 lir%%t%?ﬁsohﬁib%@ SRS FRRamplRdwae kflinedcohols, polyols, e.g., polyalkylene

glycols, glycerine or vegetable oils.

Compositions also may contain, in addition to the active component, colorants,
flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, preservatives, wetting agents, emulsifiers, salts for adjustment of the

osmotic pressure, masking agents, antioxidants and the like.

Because the compounds of the present invention are water soluble, they can be
administered intravenously in physiological saline solution (e.g., buffered to a pH of
about 7.2 to 7.5). Conventional buffers such as phosphates, bicarbonates or citrates can

be used in the present compositions.
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For preparing suppositories suitable excipients
i ncl ude natural and hardened oils, waxes, fatty acid

wolyesarssies, senmi-liquid or liquid polyols ThePaDlEPIv4/009912

honmobgenous i xture is then poured i nt o conveni ent

sized nolds, allowed to cool,” '&nd thereby to solidify.

Suitable p maceyti.cal carriers cipients_and their

f or HiioAPFly chi %rﬁéolgégfm Ibréaarﬁﬂowew%% BrinterAed Slresopgerted

shﬁﬂlyﬁdeﬁﬂé uose thIﬁqLﬁ’B Ao pyepdRBbns fod ot ddiynikirMonVendh liquid forms
npa t.h edition, Easton,

g@ﬁ% iﬁjv%ﬁs,{fus%ém&ogg eaﬁ%/ et“?"gséorbﬁ’]ar maceut i cal

formul ations containing a conpound of the present

i nvdier prapating suppositotieschuitablExerinieets inkligle mpherakisslaedened oils,

xﬁﬁ;@s,\feﬁ ol SIfdeR AW, 98mi-ii 13%1' ﬁgﬁ‘d‘@oh)‘o’ls Phe Iﬁglﬂéﬁﬁomggenous

ad] ust in” each particalar. case i ndi v

TREHIE e@g\% QuISEl IRIQCOBRETIEH sizg a@cifeaﬂ;cwértptcyolo?HCf fhereby to
sohagh.ti on being treated. A typical preparation will
contain fromabout 5% to about 95% active conpound

E)\g{ %@tﬁﬁgé ol{n%lifeg{i r%g%r%tg%g%ﬁc%gﬁﬁs anffl ﬁle% 1?19? onshatre descnbed in
ldawmghwdl' hd Soenappr dpedtiat & thrnmdf)%re 9d me/Wr Mamtln, Mack
aH; o ¥d1t '8‘11 Fﬁa?ﬂ‘o?lr P&gl ﬂlé( ﬂ %tdtﬁfe pharmaceutical
et vvee ut

d about vvel ght
fepma abp@sf @nﬁeédmg azmeﬁp&@@éto rﬁsgpklgw idggeribechip Examples
Jost preferred 1.0 and about 50 ngy/ kg body wei ght per
day. Determ nation of the proper dosage for a

t tuat .
ool dcesetnb Sttt it bRtpnd Wil SF e PEPSRREd psech
puhrtlaﬂalauaae toebsirtdiddul hequiretientsfdbspatizht tibtheseysoiginof the
cot}l? tgo%gl%?r[ tréat?e%' d[? ﬁ@gﬁl t)rcé 111%851? ?&1?90&%(1 St?@%llﬁ‘léout 5% to about 95%

ct un
witive corgpeimse(W/w) ¢ E@cmﬁadﬂnn@tr@apm,w iy dgeage ghbyween about 0.01

%;ﬂ/f&ﬂggﬂ? Igig k&body %v‘eﬂ;%lt Eex‘ﬁ%@@ﬂ@ul@ be 'aﬁpx@p‘ﬁ'aféqg n@&ﬁﬁ]ﬂ&&py and/or

tween 1 ages
BiarPRAIeR RERPH r%%?%%qdcﬁ?gY 39@%151«* EV%?B@OPW Larg about 300
ahgfasedy %iglit nhéte%iﬂ@f@rr@@ 1 &hd biheut[10e payled bedy weght and most

St or e dobh s eI otk Bet S HERGRBE 4 gL G e prover
flamge foan pheicelap sickaipads pitbjpethe skib of thehwet. faaicadly, treatment is
E%%tgdt i&ﬂ?mg]:le?go%gga gt tagé fe?sscgﬁ tHe Z)?lzﬁlﬁh'd‘age ?ﬁHg Borﬁﬁound

ets e In via
eaftesthe Apsage lstlh@e%ﬁﬁiib)’ d@glég@r%mﬁ eaid the oatn@aﬁsﬁffeét under

ﬂﬁk&i@ﬁmstﬁﬁé‘ehﬂead%d hrag ﬁﬁ]ﬂ?ﬁidsﬁ hfi be QmidisteAdd 28 stpR dosage or in
pp aprl ate nuran’ﬂ 5) of any hese i nagackaged form

g’l’ﬂ—ff{ derages e FWPPJ@& Op3gEs Rdfi@¥anent s t her eof
may be used in

The pharmaceutical preparations are preferably in unit dosage forms. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.

The nucleoside derivatives or the medicaments thereof may be used in
monotherapy or combination therapy, i.e. the treatment may be in conjunction with the
administration of one or more additional therapeutically active substance(s), for

example, an immune system modulator such as an interferon, interleukin, tumor
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nonot her apy or conbi nation therapy, i.e. the treatnent
may be in conjunction with the adm nistration of one
wonoosoess2addi ti onal therapeutically active PCT/EP2004/009912
substance(s), for exanple, an inmmune system nodul ator
such as an interferon, interl-ddkin, tunornecrosis
factor or colony sti mJI ating factor or. an
NEARORIS fastQr omealony yHmylasng HrigTar 2amntripflymmatoryggent and/or an

a‘xﬁ%l%@alta@?ltt ‘t’V@l@ﬁ Medt&eﬁﬁ%bﬁﬁfritaﬁﬁn thesmp yuchsddl(iﬁ’lmstratlon may be
admi ni Stration e concuryent. or s nt

CPREHEY OF SFHRRAL§ I DOt HaTs ey sfzetVel. Toncurrent
adatinistratbont, agdsed hiesdin aiuisdncludes adsuistneio of thhagents at the same

d ”Cl ug ﬁ@feﬁgﬂtﬁét P! %nnlzﬁﬁcehﬁ&l @&ﬁg&ﬁuéx‘i Pﬁg%ﬁg&qﬁl cbﬂﬁm

er e armaceuti ca oSl
q’thq;r tbmpmhlﬂyya@m@@n@ lmoh\érlntthmrépeut ically active
agents known in the art. The references herein to

t r eaf B RlerS%badeih o B%Qa?&‘hlt @}&kl&d ﬂf propR@btis bﬁHQpatms C mediated
rredl at edelgl se es as wel tre

{to
Hsgasss Phy fi: BRrimegpt, P% eﬂ%spﬁ,g rcgnc?lpplésat ﬁgnﬁ}errgpre, treatment of
THigRaits U irds (‘H(E‘ﬂ)smfdd% dsnik@Chdrein, alasinawdes treatmient or prophylaXls

udes ,Lr eat nen [
et SRR A e PR AR R 1Rl Rif CORRAERY
iffection, OOy clinidabsymipnmssheredfe cl i ni cal synpt ons
t hereof. The nucl eosi de derivatives or the nedi canents
the r’ﬂ{gnd@%sﬁg d&%@ﬂwleé"oﬂﬁ@ %eﬁ%ﬁ‘ﬁﬁtsQﬁer@@ﬂ’ﬁhﬁ@é R4 in

thera | he treat ment e in conjunction wth
REORGNPH S CORPIGHOB AR bf: nﬁ%ﬁf%at%l&aﬁ PRBAGIT confunction with the

idﬁﬂh%ﬁﬁtibh efbhd/oraabierldaignal ﬂhlﬁ@éﬁﬁcallfr @dftlve)sa'l‘jrqlhﬁ,e(sagrfor

LS R T L A0S, BTG5S, o
Sécrosid fattongr dodatyutimdadighiactoganbther am-vag]eﬁg[en’mr agranti-
16121 ma@{»Jy%gL{?(L’gﬂ%nqggﬁgatﬁl\&€ﬂ cggglﬁaﬁgﬁttﬁg?ﬁgy, stch administration

) trati o
wepbe roremrept owqugmaﬂ withwpsprctite ghs of thedt *@ﬁlaittlt‘éi-ﬁd pRgeoside

écarw%’d@ét ChAESEENR Y BASEARNIS ¥ @hbréBSthuSEIdeE Bdthinistration of
mni stration, .as use er e| .n thus includes

EhemBeits 2 the pape Bmenat dffernd tHest he same tine or at
di fferent tinmes. PREPARATI ONOF POLYMORPHI C FORMS The
pr epPREPARATIONIOMBOLUMEORPHBUFORMSBK et a

(provi sional patent application filed herew th) which

is h eE;ir%Ear%Sngf ﬁgsegesp%b{%%rﬁ?%l \K/ﬂ}obfsﬁn%e{t&ﬁta}ﬁphcatlon

evovl ri

ﬁged&mmmha wdhéchy(ip berensmgmpowésd bareiesendedn gs entifefy. 1. 2|
oi i sopropanol, and 85 L of water to produce a
honogenous soI ution. This SOAMPIEN was

Form A Polymorph

Levovirin valinate hydrochloride (Ib; 75 gm) was warmed to 65° C in 1.2 L of iso-
propanol, and 85 mL of water to produce a homogenous solution. This solution was
slowly cooled to room temperature and the resulting slurry was filtered, washed with iso-
propanol and dried to yield 71 g of the Form A polymorph (m.p. 163-165° C).
(Optionally 4.5 mL of 37% hydrochloric acid can be added to the aqueous iso-propanol
solution).

EXAMPLE 2

Form B Polymorph
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slowy cooled to roomtenperature and the resulting

slurry was filtered, washed with isopropanol and dried
woOaoosiessde 71 g of the Form A pol ynorph (m p. 188T/EB2004/009912

O. (Optionally 4.5 nL of 37% hydrochl oric acid can be

added to the aqueous iso-propadel solution). EXAMPLE2

Form B Pol ynor phLevovirin valinate hydrochl oride (Ib;

2. 8Leggovimasvalingtediydecthlarids (Ib; 318 gherrasdisselaediined wd. of water

) ' N .
( gtgrg{eﬂgﬁl}lggﬂg%rggéﬁg?%sﬁo% tlg'4n @ & 16w ARNRE leadihRE d%fs crystalline

; | plates were covered hy |
PlaLesOieaR TRSRYT SRR BF PRV SEFUWHA CEld e B9 Ted 1 Yoo th vield ~2
{o@ Fire B oty Srphf (nf-pr MuBCpadyipoplionn p. 144G,
gdeconpogbiti on)P(hEXA LE3 Bul k and Tap Density The bul k

density of Ib was determ rkanp(tmtap density
tester, with an acoustic ggm@?or equi val ent

(Van-Kel Industries, Inc., 36 Mer i di an Road, Edi son,
New Jer sey 08820) appaBulkusdflaplRemisiy. 1 b was passed
through a 20 nesh. A powder funnel was placed on top

ioL ? c})1 ¢ %Shlule cy |§1| nde f '#&%ﬁ{e'dd‘- ﬁ‘dgﬂ@{-ﬁtﬂ Mﬁi@@eﬂSﬂ?te‘aﬁelf, with an

; ] s | 1 e_avol dl n | l.on.or a
asPUtiR GAEF R L Ke-KOWSIH AR - %M%Qﬁﬁ@ag’p‘éﬁ%ﬂ» New
]%éﬁ?%z@hﬁpbﬁtﬁsyﬂollﬂdﬁfg. Wb svaslpisesdnthradzhanzd tbsh. bupéwder funnel

densi t s cal cul ated., JThe t [ . .
Sl by rearrang et BRIRS taRO i Ay o o the oylinder
vhileavaiing aggrtouat egpinglaf Hbeylinddarend 306lovep fungiel. aThe sample

] f _dr d
SR BT Thad e i SR B0 08 bl G AR A e Ty

was cal cul ated as the known wei ght of drug substance .
di viH@damgﬁdtd@em%\aﬁé%m%qdl}ﬁ’el?leaémwﬂmvcg@%ﬁéf&m&?smme n
8 ﬂqlﬁ rgfhd-ﬁﬁétdi]&yﬁﬁdler REwERID tdﬂ)ﬁcfffaa@b:w@mn@nﬁiﬂt@f dsugsubstance. The
sanpl €s o e..po r C crysta r asured o
SERRRSH VEUBNERISRRED HEPr LEr Gea cHl pRod e e
Ghaled sabpkiown waghaof dmg suhstanee divideddgthe exaweedvolume.
scanned from2 to 40 2 at a rateof 3 per mnute with

i nci dent beamslit w dths P q 2 mcrons and

diffracted beamslit widths of 0.5 and 0.2 m crons.
EXAVMPLES
X-Ray Powder Pattern

The X-ray powder diffraction patterns of samples of the polymorphic crystals were
measured on a Scintag X1 powder X-ray diffractometer equipped with a sealed copper
Ko, irradiation source. The samples were scanned from 2° to 40° 26 at a rate of 3° per
minute with incident beam slit widths of 4 and 2 microns and diffracted beam slit widths
of 0.5 and 0.2 microns.

EXAMPLE 5
Single crystal X-ray Diffraction

Crystallization

The Form A polymorph was crystallized from iso-propanol, water and 37%
hydrochloric acid. Ib was dissolved in the water and the solution was warmed to 45°C.
After dilution with the isopropanol, the solution was cooled to ambient temperature and
the hydrochloric acid was added. One small particle of Ib was added. The mixture was
not stirred. After several hours a solid crystallized from the solution. Without stirring,
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Single crystal X-ray Diffraction Crystallization The

Form A pol ynorph was crystallized fromi so-propanol,
woabwsro2zmad 37% hydrochloric acid. |I'b was di SSOPCEAPRV4/009912

the water and the solution was warnmed to 45C. After

dilution with the isopropanol-19the sol uti on was cool ed

to anbient tenperature and the hydrochloric acid was
theluéxdureGnas waralet ipamiater bathdb 468C.whke mirdare. watthemlemeddo cool

obethi atWH'}lTe i ﬂ’gk réf'x% inkd ﬁﬁx\ﬁ@fs@d Mﬁt%r BatBOIThd operation above was

crys l'1zed fromthe solution. eEout S |rr|lr)1 t he
rp@f;afqglrle 239EC hathmbbe mvixtgreasdherpalionef o stges Roketpgrature
d@g ghe mpedaattﬁlt@@@ Heaweddittgh 'thé/\d}yétﬁhhél mtaﬁd ASZK)me portion
ined inmersed in a pera
s QST geaaRy-Peangovd gt thhanh Srifed SeaeH 84BN ¥Rd then
chal:aimwé d'hie prodednct wds rapdaiteeiniit mmﬂrczﬂzaoq&opmolt e diyytslline mass
a%@%g%@m fr Sthg ﬁ?ﬁ{% QNas RIQJHutIIp 81‘1(9& X%l%lgljlﬂgm erature

on 0 Yo'aqueous zso- propanol
added to the.flask swirled to wash the solid, and

t herDate Eoledion andinalvsisedur e was repeated with 20 ni
of iso-propanol. The crystalline nmass Was carefully

r enwe&oﬂés@ ?@Oféo pRebxiRfatk dmendla6029 doj306 Ca7 mlrfbwmhounted
r
i g Sop B A © A HRR G R o8 rRefgrden 133 SMART
(BMALEB SoftutntedibesrGuidg\assod b eBrukadAtalpnst ErRaydbystema, Inc.;
S ) A L g N
fir Raty cel}wené% sestframavsan See, fovg hom) ofisliffigetion Pafek ahe
g H%%Sva‘é r(lgt‘g%s@& gkslﬂg glé\tm @m%ﬂwﬁéméﬁtﬁﬁ&e a”éﬁhlcfrpﬁ 0,
Bk Ape &fe«tai K Rpmoine, P s 480 sy 0B ek, o
MS BA@AS&IMSI@AIoBUB@H mmﬁlchbjem?z&;st&as, Iwer Bladivofs, W] 2001) to
¢ ne
a5 s R ceeaprioRipsigtivishafy noe he SHELXT
Rroghkean (Fuebdridki GaM. XHIR&XTBW&MB6 12, rBIukerl\lmhljg:@nl XaRay Systems,
?ncozi\)[ & onykl\ﬁlﬁ)Oﬂqu‘ﬂee i Ebr?@m‘ijﬁg ?/'m aPaRq ﬁéﬁflatlc absences

ar’cu Were carri e out’ usin e SHELXT pr.o g
(vehre;bdmstcm With e TBPERIGHTIC Yeseroips 1211 d BRwite At was later determined

ﬁf&@hiétﬂo%%ent?%s%ﬁfne%b@ 558 grop P2, WM&@f‘ , W 2001). The

ditffraction symetry was 21m and t he systermtlc

ar ouBe Srocking s e b it s BB PGS e PRLR prRgex least-
RRRESNEMDSIIRNEThe anadpakscgtaing Aordmtenntient Tafleefor X-Ray

éﬁysgagltog{?ﬁpm%zs %IOY %Jd 19 dgécli'@ %&uwg&ﬂém%ﬂ}ﬁﬂé@mr Atral

Fi Xl eas guar és
atoatsywere abedsbetughoitvide badydy: ﬁxdrﬂge@ra’qemﬁ iged loqaied Gem a

f8fer 5B urier map and refined (x, y, z and Uis,). There were two molecules of the
formula unit present (Z = 4). There was also one-half molecule of water per formula
unit

At convergence, wR2 = 0.0740 and GOF = 1.038 for 644 variables refined against
8138 data. As a comparison for refinement on F, R1 = 0.0294 for those 7740 data with I
> 2.05(1). The absolute structure was assigned by refinement of the Flack parameter (H.
D. Flack Acta. Cryst., 1983 A39:876-8810. Crystal data and structure refinement are

summarized in Table 7.



Crystal | ography 1992, Vol.
Academ ¢ Publishers) for
wohowuwgssaet t he anal ysi s.
froma difference-Fourier
Ui 80). There were two nol ecul-@8-of the fornula unit

C, Dordrecht: Kl uwer

neutral atoms were used

Hydr ogen atons wer e POTAP2@4/009912
map and refined (x, y, z and

or

present (Z 4). There was also one-half nvolecul e of
wat er r_per formul a unit AlTfpyergence, wR2 = 0.0740
cll IIDl OL1LO0
dat Empigical farampar i son flor r éhib Hen®his On° ’Fﬁ(HE@)— 0. 0294
for 40 data wi tjh
PB ﬁﬁﬂe 9 [Cxe ey | grroo ‘I re. T ITOCTTOTIU r\‘F thC F‘!’&Ck

Crystal , data and structjure r nt are sunmmari zed
mmWMOl Cl N(HOQ

0. 71073 A Trystal system ND OCI INi C_Space group PZi

Uni PPREE O nensi ons a = 9 8(4) A 90 b=19 2932( 8) A

and—CGOF ——1038for—644—vartabtres—refined—ay 8138
data w ﬁg 95“2 The absol ute

par dieetperatftd. D. Fl ac‘kACta 16B(0K 1983 A39: 876-8810.

For mtaalwpstght 388. 81 TenperMbhsdindS3( 2) vavel ength

b= hibQAKHikGhsisns 10. 2240(49A9.@728(29AV0| UMg= 90

1789.54(13) A3 Z 4 Densfity (cal CU|£<8 1 443 V\/g m3.
Absor ption coefficient [0. 25 3 ) 826=6PH0410)
size 0.37 x 0.30 x 0.29 C'Ehﬁj;@m(apge for }dagca 1.99
+0—2828—rdex—rangesT—312 24 —13—1
13 Refldmeeti ons col | ect ed 181]97895m(c1ébéﬁdent refl ections
813%[R(|nt) = 0.0217/] 4

Density (calculated) 1.443 Mg/m®

Absorption coefficient 0.257 mm’™

F(000) 820

Crystal size 0.37 x0.30 x 0.29 mm’

Theta range for data 1.99 to 28.28°.

Index ranges

-12<h<11,-24<k<24,-13<1<13

Reflections collected 18196
Independent reflections 8138 [R(int) = 0.0217]
Completeness to theta = 96.4 %

Absorption correction

semi-empirical from equivalents

Max. and min.

0.9291 and 0.9108

Refinement method

Full-matrix least squares on F*

Data / restraints /

8138 /1/ 644

Goodness-of-fit on F?

1.038

R indices [I>2sigma(I)]

R1=0.0294, wR2 = 0.0725

R indices (all data)

R1=0.0317, wR2 = 0.0740

_ Absolute structure

-0.03(3)

Largest diff. peak and hole

0.793 and -0.179 e.A™

EXAMPLE 6

Thermochemical Analysis
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25

30

Conpl eteness to theta = 96.4 % Absorption correction

sem -enpirical fromequivalents Max. and mn. 0.9291
wanwP2%kee8 Refi nenment net hod Ful | -matri x | easPCSAR208809912

on F2 Data / restraints / 8138 / 1 / 644

Goodness-of -fit on F2 1.038 R3lndi ces [I|>2si gma(l)j Rl

= 0.0294, wR2 = 0.0725 R indices (all data)

0. 0305 ThAEn¢grams Brerimlibdedusng uéﬁaﬂMod@la@ﬁ@sC f_rarng?élsqrmal

g}heﬁizer @ﬁn@ﬂ?ﬁm@ﬁ{seﬂ% Hddn Cﬁﬁﬁle wils 1AL /i wdthEriMBkE Furge

em cal Anal ysi sDSC’ Ther nograns were col | écted
mainigined Hﬂ’rea‘tléd DSC from Thermal Anal yzer (TA)
Instrurrents The heating rate was 10 Cmn with a

ni t rogem tﬂi’ﬁﬁetﬂﬁlaﬁﬂ%MW& ctdnﬂactgdh asihg b -Resr2950 TGA (TA

]Hg’ce‘rkgagggg ré%%ﬂ?'p ms%ﬁ&eﬁ%? o.clj.h%t’ %datusrhtré%f fi‘0° C/min and a
hi¢aged{éwoms 8figained 2B0Oughatt eachrlame of 10 C/m n and a
nitrogen fl ow was mai ntai ned throughout each run.

EXAMPLE7 Vapor Sorption AnatagipsgA 0. 026 g sanple of |
(Form A) was exposed to a cyclic program of 5% 95% 5%

Rel ative Hum dity (RH)_using a SGA-100 Symmetric Vapor
Sorption Anal yzer (\VTIYaPorRerpil al protocol was

set up to dry the sanple at 60 C for a maxi mumof 1 h
or uAato.d26gsargld ofi1bForin Apwds tiposedias: ayelaciregrann bLivo-95%-5%

t uat th 0
LA FOBhE AL 58003 i PV ROPSEARE )
The expesietntal prot6eoltvois 96%pi tn drotheismropkers A0 foaprepdmyatof 1 h or
LAGT lbg’mé‘?%ﬁhﬁ‘} hel faanasiant Asihidd RY4HHeh BIORWAYS in 5 min.

was rea I um was t
T grreriam s B ieHerrBHl 4 A3 £ g Riuphiing g from 5% to

?5%%%}@@% ifEfeBlentcAGEE &Gh ARYerrbhitihesa Wﬁéldk@itl&ﬁlﬁdnﬁﬁec’quﬂlbnum
0 (]

U|I|br S not reac
oo BoBrlimsm Rl AL R e s Bretrod fgpore than 0.003
w@9&lin 5.00 minutes. After reaching 95% RH the RH was lowered back to 5% RH. If

equilibrium was not reached within 2 hours, the %RH was advanced to the next

programmed level.
EXAMPLE 8
HPLC Analytical Methodology

HPLC grade deionized water obtained from Milli-Q Water Purification System
(Millipore Corp., Milford MA), HPLC grade acetonitrile (Burdick Jackson Lab, Inc.,
Muskegon, MI), -Heptane sulfonic acid sodium salt, monohydrate (Fluka), Phosphoric
acid, 85% (Mallinckrodt, Sigma, or Fluka), and Hydrochloric Acid, 1 N (J. T. Baker) were
used to prepared mobile phase and dilution solvent.

Chromatography was carried out on a Zorbax SB-CN, 4.6 x 150 mm, 3.5 pm
column. A ternary solvent gradient was used comprised of (A) water, (B) acetonitrile
and (C) 200 mM heptane sulfonic acid sodium salt, monohydrate with 1% phosphoric
acid in water. To prepare 500 mL of the solution, dissolve 22.0 g of 1-heptane sulfonic
acid sodium salt, monohydrate in about 400 mL of water. Add 5 mL of phosphoric acid,
859% and then dilute to a volume of 500 mL with water and mix thoroughly. A flow rate
of 1.0 mL/m was used. The column was run isocratically with 90% A and 10% C for 5 m.
A linear gradient to 20% A, 70% B and 10% C was run over 20 m. This mixture was run
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EXAMPLE8 HPLC Anal ytical Methodol ogy HPLC grade
dei oni zed water obtained fromMI1li-Q Water

weoeuaonisfoesati on System (M I lipore Corp., MIfordP&REP2004/009912

HPLC grade acetonitrile (Burdick Jackson Lab, Inc.,
Muskegon, M), -Heptane sul fedlec acid sodiumsalt,
nmonohydrate (Fl uka), Phosphoric acid, 85%

igortiticallydier arladdigipy fan afber whicdk e solyprt wisdraeRd brgkdo 90% A and

' &a{k}ﬁg se HR: GRAA! THe BBl EW
lgﬁ.daggv%rl?d&gfl&‘?i 0 s)&tﬁﬁeﬁ}l Elreb%rg)malt ogr a Q‘%J,V\Z@S car r?sed

repintagiedat £ akhamtenioninge of Ipotns gRPTox! B, A
ternary solvent gradient was used conprised of (A
water, (B) acetonitrile aBXAMPLE®90 M heptane sul fonic
acid sodium salt, nonohydrate with 1% phosphoric acid

in water. To prepare .ution, dissolve
22.0 g of 1-heptane %%ﬁqgsghfagg%%%lgg%%m salt,
nmonohydrate in about 400 nL of water. Add 5nL of
phosphoric acid, €ewpasition frsPrgl AdmanisEationy ol une of
500mL with water and nix thoroughly A flow rate of
1.0 nL/mwas psedienfhe col um|was myitiwocratically
with 909 ' |
A, 70% H_and Adiedngiadiertun over 2020%his ni xture vas

runi socrjati cal ] y,bor an additijon 5-3fsber which the
sol vent A—and—10%Bover2
fol | owed| by 8Magnessaystiehrater at ¢ t he 0% um. The col ufm

was mai ntained at 40 C. The retention tine of Ib was
approxi mately . EXAMPLE9 Representative Fornul ations
Conposition for Oral Adnministration |Ingredient %

Wt . / Tite ingwetlients drn grisedi andtdistongghintacapsdesmyniyging about 100 mg

R g&ﬁé %@ﬁlﬂtaggpoé?{%tpﬁoﬂapwiﬁﬁﬁfge?’ are mxed and

I'spensed I nto capsul es contal ni ng about 100 g each;

Compoat tion for O s ORRPRRLCPARTATHGREEREht o6
w./wt. Acti ' fent 20.0Q0%

Ingredient % wt./wt.

Active ingredient 20.0%

Magnesium stearate 0.5%

Crosscarmellose sodium 2.0%

Lactose 76.5%

PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol.
The formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.
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15

Magnesi um stearate 0.5% Crosscarnel | ose sodi um 2. 0%
Lact ose 76. 5% PVP (pol yvi nyl pyrrolidine) 1.0% The

sol vent

such as nethanol. The

formulation is then

wongsadsent s are conbi ned and granul at ed usi ngPaT/EP2004/009912

dried and fornmed into tabl etsZ3containing about 20 ny
of active conpound) with an appro rlate t abl et

machi ne. Conposi ti onCewpodien for
ive conpound 1.0 g Fumaric acid 0.5 g Sodj

Amount A
chl ori de
g G anul
12.85 ¢

0.035 L

The i ngr
oral”
foregoin
acconpan
forns or
di scl ose
attainin
separate
utilized
t her eof .

some det
pur poses
obvi ous

nmodi fi ca

adni fndumathlaide The feat

I%ggdg@;thyl par aben 0,

Aen@hder opy! paraben 0

Sor

ated—sugar 2557
\é@a@rﬁpmnovaﬁder bilt

i tot—70% SOt ution)
0g1.0 g Flavoring

o5 L0ag4 0- 5 9 Distil

b%dgvvater g.s. to 100

UI CIIL D al C g I\CU l U 1

uriira DUDIJCIIDI UTI | Ul

I2ésg di scl osed in the

gNgaggrugglon or the

\I\l I"\PIC avnr QC

fOEi”Slg?W' ng clains, or

i'hal L onr\ru £

|

T

Pﬂbptybparfﬁb@f a means f

\JIII\J

Or05er f or m ng the

d Tun a net hd
?*urgﬂ'épd result

gsgr process tor

srorbﬁbl QmW@deutﬁf?ﬂbl nat

ugmsgf such feat ures,

for rea||Z|Trg rhe

Y%%Kéyépﬁlﬁibihr%ht il drP

Vention i di verse Tor
$as been described

aPl'av&’rYf{?y of i I | ustrat

|gqg5qﬁg exanple for

- olomimgef skil |

Ul trartty Clllu unum:tallunlg

in thg

it VWII UE

Oy mgt hat changes and

appendedlel=

tﬁﬂﬁkﬂﬁ%&f practlced

rofnro

V&H'ﬂﬂb({ﬂf scope of t

dor ot A

—

I I.

9 LAY L A7 ullubl QLU UUU

that the above descrlptlon is intended

The ingredients are mixed to form a suspension for oral administration.

dmingstraion) ngr edi ent

um
05

Tl

he

e

The features disclosed in the foregoing description, or the following claims, or the

accompanying drawings, expressed in their specific forms or in terms of a means for

performing the disclosed function, or a method or process for attaining the disclosed

result, as appropriate, may, separately, or in any combination of such features, be utilized

for realizing the invention in diverse forms thereof.

The foregoing invention has been described in some detail by way of illustration

and example, for purposes of clarity and understanding. It will be obvious to one of skill

in the art that changes and modifications may be practiced within the scope of the

appended claims. Therefore, it is to be understood that the above description is intended

to be illustrative and not restrictive. The scope of the invention should, therefore, be

determined not with reference to the above description, but should instead be

determined with reference to the following appended claims, along with the full scope of

equivalents to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby

incorporated by reference in their entirety for all purposes to the same extent as if each

individual patent, patent application or publication were so individually denoted.



to be illustrative and not restrictive. The scope of
the invention should, therefore, be determ ned not
waoi2ods/s2er ence to the above description, but sOowmPe004/009912
i nstead be determned with reference to the foll ow ng
appended claims, along with tR&-full scope of
equi valents to V\,hl ch such cl f\l nms are entitled. Al
pat ents, patent applicati on§laims) publications cited in
this appl i cation are hereby incorporated by reference
in their entirety for all purposes to the sane extent
as ilf Aeagitallind forirtefal copgtomnt of fatanid Ibkappl i cati on or
publication were so individually denoted.Clains 1. A
crystalline formof a conpound of NorsaoNH| b. CONHL
ad" j-Pr K (lIb) HO OH 2i-PrA pol ymg phfi c crystalline
formof a conpound,of Q |b rding to claiml,
sel ected from For m %™Nnd YFor nE th an x-ray powder
diffraction trace havi ng ®@spadi ng essenti al I@b)as
shown: Form A D-space 1/1 x 1 space I/1 x 100
9.1200 35.42 4.3019 35.58 65204 GH. 48 4. 0573 50.71
5 6103 33.43 3.7012 100.0 4 9820 68. 77 3.5856 34.16

1, sooi S G Mo B dinig T depding o i

5 1 dormck mdiamns B ar@th apy ¥-r3yqaowies giaction trgcebaving D-

spacing essentxally as shown:

Form A

D-space I/1, x 100 D-space I/1, x 100
9.1200 35.42 4.3019 " 35,58
6.4204 39.48 4.0573 50.71
5.6103 33.43 3.7012 100.0
4.9820 68.77 3.5856 34.16
4.8788 41.38 3.3832 53.52
4.5547 66.82 3.2480 48.14
4.5098 36.84 2.6876 40.44
44227 55.89 2.5744 26.15
4.3497 43.98

Form B

D-space I/T, x 100 D-space I/, x 100
9.8689 18.94 4.5828 32.87
8.2942 25.69 4.4324 24.86
7.3390 42.22 4.3275 34.15
6.8145 34.08 4.0081 31.11
6.0572 44.64 3.7143 50.33
5.6245 100.0 3.4204 58.91
5.1887 23.52 3.3062 47.28
4.9482 22.35




9. 8689 18.94 4.5828 32.87 8.2942 25.69 4.4324 24.86
7.3390 42.22 4.3275 34.15 6.8145 34.08 4.0081 31.11
W6 205/023824. 64 3. 7143 50. 33 5. 6245 100. 0 3. 4204 PE8/ED1004/009912

5.1887 23.52 3.3062 47.28 4.9482 22.353. A pol ynorphic
hemi hydrate crystalline fornr fﬂormA) of a conmpound of

2. 4. A pol hi
HieRfmidFos A4 Forppenemrt

fdrardulteadcbrdigcerdbimgl ér@.claim 1 or 2 with an single

forpula Lb accordin oclal
henth Y étefcéY
crystal

TabI

[ SOt

es3é

(o)

b0y P

s

;4

2] 17(T)

C(2) 8690( 2] T 5035(2
Ao 2-’)111'181693(1(1) angl Gﬂqx)alegj;?s()g‘?p1@@}21&3@@:43@21}1&61‘5 (A% 10%) for
6632( 1) 4217( 2) 19(1) C(1@ymlOS3(2) 9359((1) 810(2)

IAHJ. T

| ent

X-ray atom c coordi nates essentially as shown:

;AR S
fQTfnqliblb(af-VOZim& oJaix yor2 w(tb @h sidiglel ory8at 461 ptoBi7 2¢drylinates

1A )as 2964 O (2) 4337(1) 7796(1) 2768(1) 25(1) C(I)
8687(2) 7008(1) 6432(2) 18(1) C(14) 11235(2) 8965(1)

B FOBBPTRROf

) —C€SA)—P276(2)—6098( 562421 HH—E1H
11762{ 2) 98 93( 1) t4(2) {1TE€d)| C(5) |4955(2)| y7149( 1)k Uleq)
e Eha S P ADT00) PARSS Vet B s 11 Y| 250
cavs b Apa)) e 0(8%1)7' 3668( 2)17889 (| Bes6863(2po) | 170)
R R R e e N N
7932 1) sk@ | BTA9! [P0 4606d(d) 58462 28(0) e | v
2y LI2p5CL)y FI7¢2)T I8t 1) bUb/( A71IC L)

c Jo@a, | S0eiphi024ags) Na0Balmreesd 7 | v
B, A i AR B sd 04 ot D L
C80( 1)) 69CK(25) | BBHAY [19324(2)7|83(1D) G(l%96(9£)3(226( ]B)i590()1~) 3274(2) | 19(1)
P 2 534 SPARIA) | 20 Dol P b (Bust 35 (e
C(8) 8850(2) 5352(1) | 4814(2) | 24(1) | C(21) 11261(2) 10634(1) | 179(2) 21(1)
C(9) 6719(2) 4664(1) | 5104(2) | 18(1) | C(22) 9088(2) 11295(1) | -17(2) 18(1)
Cc(10) 5057(2) 4711(1) | 5279(2) | 18(1) | C(23) 7418(2) 11254(1) | -138(2) 17(1)
C(11) 4573(2) 5165(1) | 6448(2) | 21(1) | C(24) 6847(2) 10747(1) | -1189(2) | 20(1)
C@12) 4725(2) 4773(1) | 7744(1) | 30(1) | C(25) 5164(1) 10780(1) | -1296(2) 26(1)
C(13) 3010(2) 5434(1) | 6239(2) | 26(1) | C(26) 7564(2) 10867(1) | -2511(2) 30(1)
O(1) 9023(1) 6287(1) | 6364(1) | 22(1) | O(7) 11560(1) | 9687(1) -1339(1) 19(1)
02) 10098(1) 7585(1) | 4803(1) | 22(1) | O(8) 12683(1) | 8438(1) 289(1) 20(1)
0(3) 8995(2) 6642(1) | 2942(1) | 27(1) | O(9) 11606(1) | 9330(1) 2076(1) 21(1)
0O(4) 2417(1) 7239(1) | 7729(1) | 27(1) | O(10) 4940(1) 8842(1) -2681(1) 24(1)
0(5) 7272(1) 5301(1) | 5010(1) | 28(1) | O(11) 9666(1) 10660(1) | 22(1) 22(1)
o(6) 7405(1) 4136(1) | 5026(1) | 22(1) | O@12) 9772(1) 11826(1) | 60(1) 24(1)
N(1) 7250(1) 7087(1) | 7046(1) | 17(1) | N(6) 9782(1) 8878(1) -1997(1) 17(1)
N(2) 5989(2) 7123(1) | 6315(1) | 18(1) | N(7) 8543(2) 8882(1) -1263(1) 19(1)
N(3) 5467(2) 7117(1) | 8473(1) | 19(1) { N(8) 7968(2) 8845(1) -3432(1) | 20(1)
N(4) | 3060(1) | 7314(1) | 5602(1) | 23¢1) [ N(9) |5625(2) |8781(1) |-549(1) | 24(1)
N(5) 4480(2) 3990(1) | 5347(1) | 17(1) | N(10) 6858(2) 11973(1) | -323(1) 18(1)
0@13) | 7403(2) | 7598(1) | 1411(2) | 42(1)




Q') 9023(1) 6287(1) 6364(1) 22(1) O'7) 11560(1)

9687(1) -1339(1) 19(1) 0(2) 10098(1) 7585(1) 4803(1)
wa2(as)026328) 12683(1) 8438(1) 289(1) 20(1) O 3) pEBOAEBLEY/009912

6642(1) 2942(1) 27(1) Q(9) 11606(1) 9330(1) 2076(1)

21(1) 0(4) 2417(1) 7239(1) 772%(1) 27(1) Q(10) 4940(1)

25( 1) bEvIplBegEy T TSR ese G3tm Bt arpiiopspd phbsEaa b

At @G toR2M(Ugr 22(1) O(12) 9772(1) 11826(1) 60(1)
24(1) N(1) 7250(1) 7087(1) 7046(1) 17(1) N(6) 9782(1)

S8 e M ko B gty g
cpmising gustdlizipg tg(compggy (fOE8(R)ys08845{0]l and%aRE dptionally
5 e%%é;)n %‘(h% roslRPichid7314(1) 5602(1) 23(1) N(9) 5625(2)
781(17 -549(1) 24(1) N(5) 4480(2) 3990(1) 5347(1)

17( O 2) .1 973(1) 323(1) 18(1) O 13)

740:9 z&l b ‘3%3’@(‘%1‘3 ity 5ata?m§a1§,me ok 952 eprppepnd of formula Ib
mpmﬁpkﬁwrdayekﬁitbt}(eﬁﬁbms%f@imas conpound of formula

| according to claiml or 2. 6. A process for

E)lr:g P%ri?g%cgssqg]‘l éﬁﬁ&?@ra C&& 11‘1¥ Eggn‘te% ﬂ'% %k%rglten@e ](‘ng%) COIl‘lpl‘lSIng
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