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?hgtja{nh di m|m¢§2mmé ic hacid ggrhboaﬁgl%:flam pnabguahﬂ ﬁ/@anwuNBO ,
a e QU ):2,6C4fh oxy-4-ghahidino-fglyeeréo-D--

ghg‘r:gt :;n ﬁ%&-mﬁg‘-@emmc a?::td) pharmaeeutlcaflaftnnula:\?msﬁhereof and their use in

t et raniﬁox%e'%kgm di no- D- gl ycer o- - D- gal act o- non- 2- enopyranosonic - acid I n
crystalline m We have further found that the compound of fornula (1)
may be obtained by crystallisation under certain conditions in the form of

a crystalip mtu@mbqe@ hpuBiicioncho WA/ 16320) desdribes a nember of derivativésr m
of cryst alo? agwt%mldmo-Za:) g-?néeoxy—ﬂ-g|ycero-n-galacto-non-2-enopyranoson|c acid
(2,3,-dideoxy-2,3-didehydro-N-acetyl-neuraminic acid; DANA) including the 4-
15 guanidino analogue of DANA. The 4-guanidino analogue of DANA is prepared by
the reaction of the corresponding O-acyl protected 4-amino analogue of DANA by
reaction with S-methylisourea followed by deprotection, purification by

chromatography and freeze-drying.

20 The structure of the 4-guanidino analogue of DANA is shown below:

HO—, OH
N \_-/
HO \ H
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NH
4-guanidino analogue of DANA

)

25 We have now found that the compound of formula (I) can be obtained in crystalline
form. . l '
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for mul at“qp.,#ﬁ,gﬁpse teral properties, e.g. goodpdi/apninsiss
characteristics. of Hydrate | is related to relative

hum dity (RH). V\ate rate | varies fromzero at RH of 0% up to
10% at RH of 90 - 100% The~ corrpound of 4ormula (1) may al so be
crystallised in the formof a dihydrate (hereinafter Hydrate 11). Hydrate
11 exists in the formof crystals having a high aspect ratio, for exanple,

need| e- S"ﬁ]@é 5 aRig! .Bhe wtaeﬁrétoas of thaemeﬁﬁuﬁte-beefa?ﬁiab@us

substantial |y consta qQver ad.re ive h e (RH apput 10 -
909%) . Théetsaagvy-ﬁent@mem YQQ’M ¥ﬂ ﬁﬂ%‘%dvaﬁpﬁbe of

this crygpsthilip@ foppm for use in pharnmacy. There is thus provided in a
further aspect of the invention 5-acetam do-2, 3,4, 5-
t et r adeoxy4- guani di no- D- gl ycer o- D- gal act o- non- 2- enopyr anosoni ¢ acid |n the

;8thg]; gﬁs’éSﬁﬂé; ere T]bmdoy‘med 506 et ani dofS&ﬂ‘h'll.ﬂG anrrbg{jzsrmmba no-
b ol veer Sristalisation. HBReb oA condlinhe "l ba; Jorn oof & astiling Yirate

havi tngI a(heﬁlnameﬁdydmllp , Hydralte aexmﬁmmesmmuf cuypealalrmmﬂyn low aspect

oLt 2o rali, TP example, batflaf cristaldl Hich | ?@ﬁaﬁﬁﬁﬁg‘é.fé{"@@%%%f
possi bi | ifognolationt hecausejnﬁtthei' physicalr propetties; x@.gt igogpdi ﬂogl charnacteristics. )
Chiong, X %ér%"ﬂteﬁ‘f’#ﬂ#@a?%aﬁﬁﬁc&éﬁg@ Gituniaing (R Watef uptdicd 81 0,
the presdiydrate/bvaries fromnzere atRH of 0% uiptoitQfe at RH of 90 - 100%.

5-acet am do- 2, 3, 4, 5t et r adeoxy- 4- guani d| no- D- gl ycer o- D :
gal act o- non- 2- enopyranosoni ¢ acid in the formof crystal s which have stable

wat er corfthencompoungd of farmula (l)gnay alsadhe crystallisedin thexforny of agdo}aydrat%
- ”ydégéir'r Cﬁ,ﬁi’;%rﬁn é'é"?}’é‘ﬁ?'h%@g‘“"*‘ wf"e “"’"ggf%@h" Hevity S

S eathegdiershape H% aHhe yvatgr ceetent o these
~ crystals remains substantially constant over a broad relative humidity range (RH
about 10 - 90%). The stable water content of Hydrate il represents an advantage
of this crystalline form for use in pharmacy.

rat’i 0,¢f or "exanpl eThfsgpugr crystal s, which are favoured for pharnmaceuti cal

20 There is thus provided in a further aspect of the invention 5-acetamido-2,3,4,5-
tetradeoxy-4-guanidino-D-glycero-D-galacto-non-2-enopyranosonic acid in the
form of crystals having a low aspect ratio, such as tabular crystals.

In a further aspect there is provided 5-acetamido-2,3,4.5-tetradeoxy-4-guahidino-
25 [D-glycero-D-galacto-non-2-enopyranosonic acid in the form of crystals having a
high aspect ratio, such as needie-shaped crystals.

Whilst tabular crystals are regarded as typical of Hydrate | and needle-shaped
crystals are regarded as typical of Hydrate Il, it will be appreciated that the

30 possibility of either Hydrate | or Hydrate Il existing in alternative crystal habits
under certain circumstances cannot be excluded. It is to be understood that all
such alternative crystal habits are within the scope of the present invention.

There is also ptovided 5-acetamido-2,3,4,5-tetradeoxy-4-guanidino-R-glycero-D-
35 galacto-non-2-enopyranosonic acid in the form of crystals which have stable water
content over a broad humidity range, for example RH 10 - 90%.



ol e 'gf water of c_y_,eu_l_sau-en—%y—about 135-143[err]C. . In a yet further
aspect the invention pI’OVI des aqet m do- 2, 3, 4, 5- tetradeox;i,cén

guani di noWB- %1968, o-THis -enopyranosonl c acid in AN a
crystalline hydrate ﬁ stantially all its water of
crystallisation at 80 t further aspect the invention ‘provi des
5-acetam do- 2, 3,4, 5-t et radeoxy4-

guani di no- Dgl ycer o- D- gal act o- non- 2- enopyranosonl c acid in the formof a

crystalline hydrate which | oses one nole of water of crystallisation at
84-90[err]C and a further nmole of water of crystallisation at

135-143] eHJdgatg } losds. 8 8 ﬁﬁ{%@?ﬁf RiCbs aSwhibf o8 bR3tdifishtich°St about 80-90°C.

5-acetam
‘guani di no Degormpuositiéh geturstat-2889C2- enopyr anosonic acid in the form of
Hydrate | as herein defined substantially free of Hydrate II as herein

defined. In a further preferred aspect the invention provid
5- acet &mi dl-lydzate, i Jases one mole of water of crystallisation at about 84—90°C and a further

tetr adeox e%ﬁﬁt@t Bpﬁ'gﬂ'"gﬂfé?‘. %gaégﬁgwg@o - enopyranosonic acid in the

f or m of ate rern ustantrafyfree of Hydrate | as
herein deflned By "substantially free" is neant containing. |ess than 5%

of the al IRTRYLY ChiRbr Hdbect thE iAventRSi? privides B-abetanfidc.273.8.3-AtFadginy-4-0

of the altern

5. Acet ani @uanicina-Dsghseror-aRIActn-0nR-8PRABYBIOSpEk: AGK) i athe. fom 2of
enopy§@NOLARtal GIljAS! @drme Which Soses dubstantiafy alll its evdter of Ryystallisation i to80.0n

of, the co m aqueous sol ution. Each of Hydrate | and Hydrate 11 nay
be prepar wbstantially free fromthe alternative Hydrate by controlling
the solution concentration and tenperature at which crvstallisation occurs.
4 1n general

5-acet ani - Y8t Af“gh?étarsaﬁ%y‘f Anypntiony Provides, [3;acetanide;2.3,4,5tetadeoxy-4-
2- enopyr agpanidin ycerogalactornoh-24edopyrmanosonic tacidbimi tikel form of a

; yst | . Sﬁg#tgﬁggthywrgtec\?rm?\%geg oPE A BF Watdl &F drfSaflisatioh HIRH- b and
a further mole of water of crystallisation at 135-143°C.

In a preferred aspect the invention provides 5-acetamido-2,3,4,5-tetradeoxy-4-
guanidino-D-glycero-D-galacto-non-2-enopyranosonic acid in the form of Hydrate |
20 as herein defined substantially free of Hydrate Il as herein defined.

In a further preferred aspect the invention provides S5-acetamido-2,3,4,5-
{ tetradeoxy-4-guanidino-D-glycero-D-galacto-non-2-enopyranosonic acid in the
form of Hydrate Il as herein defined substantially free of Hydrate | as herein

25 defined. '

By "substantially free” is meant cdntaining less than 5% of the alternative hydrate,
such as less than 2%, for example less then 1% of the alternative hydrate.

30 5-Acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-non-2-
' enopyranosonic acid may be prepared in crystalline form by crystallisation of the
compound from aqueous solution.

Each of Hydrate | and Hydrate Il may be prepared substantially free from the
35 alternative Hydrate by controliing the solution concentration and temperature at
which crystallisation occurs.



50[err]C. preferably 50-55[err]C. In general, _

5-acet amwin9&iéhad, 5-t et r adeoxy- 4- guani di no- D- gl ycer o- D gal agic-qrpoinsiss
2--enopyranosoni ccacid in the formof Hydrate Il may be obtai ned by
crystall'isation ofpi BRaGRAIBQHREIEPM aqueous sol ution at a tenperature

bel ow about 40[ err]5| about 20-30[err]C. Crystallisation of
5-acet am do- 2, 3, 4, m’m E uani di no- D- gl ycer o- D- gal act o-
non- 2- enopyr anosoni! [ ueous solution at a tenperature in the

range of about 40-50[err]C typically results in a m xture of tabular and
needl e- shaped crystals. Such m xtures are disfavoured for the preparation
of phar moegeneel, Seacetamidos;34:5detradedxy-AguainidinoiDglydereiR-ghlavtomont i es

of dr at- sl o t hel (o) tie LN

of an aqueShoPRanOEBhE Scibin the 18 iy daié Dbl b by, curailsEhn°

gl ycer o- fghescompaund frem paueaus ealution: all atemperatuteigreater Hy than aboubr

Hydrag,e gbo@?rémggogﬁﬁeeal | isation of the seeded Hydrate. Preparation
r r rate

of Hydrate | shoul d therefore be conducted in the absence of
seeds of the undesired Hydrate.: Conversely, Hydrate | may be prepared by

di . o
5 acet am o IINERYS getaiiio 3.4.5 teradpoxy-4guaniding D-alycere-D:gplagtosnon-
enopyr ands8RPRYrARPEONIC:acid iy s“QIfQ"BfoI-lM#fa!%" imay. be obtained:by crysigilisation

Ef ggar g?ﬁ ‘*52;'_"%‘3%54 i _u?ﬂt W%@gﬂ%ﬂ@dﬁ?ﬁktﬁ temperature below about 40°C,

gl ycgbo- B@%@W@miﬂ‘s c;gy.r anosonic acid with crystals of Hydrate I1.

Fqr the preparation of Hydrate Il it is preferable to enploy a relatively
5- acet antySNsaH0Y Ol peaBmFoaE. 4,5 teitadsoxy4-guaniding-D-glycero-D-galacto-

g ]lcjani ?i nmofa-mpyrahmm bleimfvonﬂaqoe?us sotwogi attdft?ﬁlpb?atiﬁe in %eVﬁrigEt;S

of water Ol We wat er. . rate may conveni en e
crystall Pge%?'ﬁéﬁﬁgcﬁgz 3\"5'3@“59 %8ﬁ'&‘°éﬂ?r at @W%@gﬁbylﬂfuénénnewe-m e a
Z o;ggtﬁgn_mtals. Such mixtures are disfavoured for thle %rgpgration iofcg%anrra:egtical '
enopyr andoidiatiols BeCRLeE el Y eHRL bR CHBPERE oG R0dte. Ians Fiimtes of

wat er . I, in particular their flow properties.

Seeding of an aqueous solution of S-acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-
20 glycero-D-galacto-non-2-enopyranosonic acid with crystals of Hydrate | or Hydrate .
- Nl may lead to crystallisation of the seeded Hydrate. Preparation of Hydrate | or
Hydrate 1l should therefore be conducted in the absence of seeds of the undesired
¢ Hydrate. Conversely, Hydrate | may be prepared by seeding an aqueous solution
of S-acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-non-2-
25 enopyranosonic acid with crystals of Hydrate |, and Hydrate i may be prepared by
seeding an- aqueous solution of S5-acetamido-2,3,4,5-tetradeoxy-4-guanidino-p-
glycero-D-galacto-non-2-enopyranosonic acid with crystals of Hydrate II.

For the preparation of Hydrate Il it is preferable to empioy a relatively dilute

30 aqueous solution, for example a solution of S-acetamido-2,3,4,5-tetradeoxy-4-
guanidino-D-glycero-D-galacto-non-2-enopyranosonic acid in 15 - 30 volumes of
water, for example 20 volumes -of water. Hydrate | may conveniently be
crystallised from a relatively concentrated aqueous solution, for example a solution
of 5-acetamido-2.3.4.5-tetradeoxy-4-guanidino-Q-glyoero-Q—galacto—hon-Z-

35 enopyranosonic acid in 12 - 20 volumes of water, such as 12 - 15 volumes of
water.



Vié: have 'f ound that Hydrate Il may be converted into Hydrate | in g/[
suspensi orVgP¥e THTEd"SUfUTTOﬁ*—Sueh i nt er conver si on may bé‘éﬂ#@ Lé‘c'f‘by

prool onged agei ng of g ﬁwa?%&niu SI on or saturated solution of Hydrate

1, for exanple agein f days, for exanple nore than 10 days,
such as about 15 days .int®rconversion may be effected in
the presence of a basg’ an organi ¢ base such as im dazol e.
Recovery of either Fydrate | or Fydrate 11 from aqueous sol ution may be
enhanced by the addition to the solution of a SU|tabIe count er-sol vent .

Sui t abl e e habe, RRAUNE Bt B I il il B0 cBngdlsd bl |Hvdtlet " Baueous

conpound formil a oor solu |ty
¢ount er - sBuUspeNsian |orbsaturatado Mllmﬂib h uclaclatemonvmsmn may be| effected aby

2-
Phat - addi 1Sk &“ﬁnﬁ""ﬁeous %@?W*"‘%‘?é'?ﬁ" o §5ﬁ8‘="°§“§°'9ﬁ§ﬁ of Hrae 1! Yor
tet r addox pxarmlsnageme oA ypesiod- lecmaser thaps H0idaysc isuichoas
I
or eci pi ¢ atEauR 15 iy ARefatiely. dfter “Waﬁ“ﬁ? Do Eecied if 090 picsdrite of a
5- acet ani (RASE, ﬁome@mglqmgmgmc base such as imidazole.
4- guani di no- D- gl ycer o- D-galacto non- 2- enopyranosoni ¢ acid in 12 - 15

vol umes of_water t 0 vol.u f a one gives crystals of drate

11, The miRecRyeryof eﬂ*ﬁer grated.qr nﬁﬁv&ﬁt%ﬁffgqrmaq%@eumoégm mayrhe ;'%nanced

Qa” . agl glbrwﬁlhbodédiﬁe? ?b?harmaﬁ ofa ﬁﬁnéMé][@étﬁ\tér-ﬁﬁﬁehit}’drSﬁlﬁbiel counter-
escri be ei.n const,it ut.e er .as r es,e i nven

S Acet ani BONETS 278 Water-iScibls solien@iR Hiich e EPReRLRAIof fomui 158s poor

eno Syr anosuéuml ityci oonveluggzo ptly thé icoenfer+solvent wilt besadketbn%n saah las' aG8toABCBE

as descri or a ereln r ef er ence.

2° noct am i aikand{ such 48 Fidead2-dll A BraRERHR S soveaLis Atk 5.

enopyranosoni c acid in crystalline formmy be fornulated as a

h t d i p WO
517 16355, W6 e BRI el ko B A, Aol Bpuu8Rr Sac8RiB029 45
5-ac etCI amn detraqlepxy-s-guamldma-;glwcero-n-galacto-non-z-enopyranoson|c acid to a
for nul ;P?oi'?"%%ﬁﬂé'@ﬁa Hiffleralvént a8 preaRass UefingdTeRuty i pHLTIARIEH

Hydrate 1l. For example, addition of a solutlon of 5-acetam|do-2 3,4,5-tetradeoxy-
4-guanidino-D-glycero-D-galacto-non-2-enopyranosonic acid in 12 - 15 volumes of
20 water to 12 - 20 volumes of acetone gives crystals of Hydrate Ii.

The methods for the preparation of crystaliine material, and in particular methods
for the preparation of Hydrate | and Hydrate I, described herein constitute further
aspects of the present invention.

25 _
5-Acetamido-2,3,4 5—tétradeoxy-4—guanidino—Q—glycero-Q—galacto—non-Z-
enopyranosonic acid in crystalline form may be used as an antiviral agent as
described in WO 91/16320, which is incorporated herein by reference.

30 5-Acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-non-2-
enopyranosonic acid in crystalline form may be formulated as a pharmaceutical
composition for use as an antiviral agent as described in WO 91/16320.

Preferred pharmaceutical formulations of 5-acetamido-2,3,4,5-tetradeoxy-4-
35 guanidino-D-glycero-D-galacto-non-2-enopyranosonic  acid include  powder
formulations and aqueous solutions or suspensions. Preparation of powder



—_—
6 forrml atlons requires nicronisationof the drug substance. The good flow -

prooperti es W0 9M§eit e ThisShee dﬁsteInR}a@gJeé cularly suitable for nPEFERPEEIHN.
Hydrate 11 has adequat es and also a particulariy rapid
dissolution rate in vvat !!H“ﬁertles render Hydrate Il particul ar ,
advant ageous for the prepar atlo queoug sol uti ons/suspensions. Hydrates

| and 11 have been subjected to X-ray powder diffraction studies.
Diffraction traces were obtai ned using a Seinens D500 di ffractometer and

o e o St
| V usi | | V 9]

Serorr] o] cRropertasof Pydpaie isindser it PAmiEIahE Auitaliie JoF micionin et
and Hydr at ehdd adequam ipropevties and also d particutariyctapid dissolutidhtrate it witer.

38 éi g gg These properties render Hydrate lﬁ Margédvantageous for the preparation of

54. 56 5538 aqueous solutions/suspensions. 25.11 5. 05
98. 58 4. 61 12.58 4. 42

100. 00 4. 31 8.28 4.17
11. 67 3.98 Hydrates | and |l have been sibjezted. 100 X-ray powder diffraction studies.

52.61 3.77 . . . .
S 92 3 7% Diffraction traces were obtained ugifig 3 Séiréns D-500 diffractometer and CuKg,
53. 25 radiation. X-Ray intensities were measured at 0.02° increments for 5 second
10 intervails using a scintillation counter, between values of 5§ and 55° 20. The d-
spacings and line intensities obtained for Hydrate | and Hydrate Il are shown in

Tables | and i, respectively.

TABLE |
15
d(A) 1(%)
10.06 ' 30.25
6.77 69.81
6.63 89.61
6.35 12.69
6.05 54.56
5.38 25.11
) 5.05 | 98.58
L. 4.61 12.58
4.42 ~ 100.00
4.31 8.28
4.17 11.67
3.98 : 75.00
- 3.90 52.61
3.77 | 20.33
3.69 36.17
3.48 . 26.53
3.41 - 53.25
337 | 17.61
3.16 18.39

3.02 31.08



3.87 -

3.02 . WO 9516680
2.92

10.78 2.78

2. 89

6.44 2.59

2.45

11.36 2.19

2.11

5.47 TABLE Il 16. 88
50. 60 9.50

40. 46

16
This Sheet Has Be 1Re ed 7 2.08
L .
,15.33 2.65 7
' 11.44 2.49
18.81 2.41
298 5.42 2.13 9.25
202 > %% o0 a4 10 628
2.87 16. 08 8. 47 13.58
2.82 - 10.78
2.78 6.78
2.74 18.03
2.69 15.33
265 8.25
263 6.44
2.59 11.44
2.49 14.31
2.45 18.81
2.41 8.64
2.35 11.36
2.19 5.42
2.13 12.25
2.1 6.56
2,02 8.33
1.98 5.47
TABLE Il
diA) %)
16.88 66.34
10.38 50.60
8.50 16.08
8.47 40.46
7.12 100.00
5.84 11.78
5.33 18.83
521 33.99
4.78 12.94
4.57 75.81
4.32 16.37
4.25 18.49

18.39
PCT/EP94141849 . 25
13.58 2.82
18. 03

© 8.25 2.63
14. 31

8.64 2.35
12. 25

8.33 1.98
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L% " wooesneesn  This Sheet Has B 108 00, 5. 84 PC rrw»g“:g?
b i i
4. 32 4. 25 18. 49
8 4.14 : 43.28 3898
10. 33 3.76 22.11 3.64
25.16 3.57 37.04 3.52
15.89 3. 40 4.14 16.85 3. 34 43.26
17 04 3 06 3.98 748 204 10.33
30.1%922722 3.76 8.45 2.86 2211
364 9.56 2.72 25.18
806 2. 60 Y T 37.04
3.52 15.69
3.40 o | 16.85
3.34 21.20
3.17 13.52
3.13 17.04
o 3.06 748
2.94 . 10.19
2.92 8.45
2.88 9.17
276 9.56
2.72 - 9.22
2.67 6.81
264 . 8.08
2.60 | 5.46
2.58 6.52
2.51 5.31
2.49 | 6.66
245 5.565
€ 243 | 5.89
2.39 15.93
2.38 10.38
2.31 | 8.40
2.22 5.94
2.16 5.36
2.11 6.28
| 2.03 7.24
. 1.91 | . 6.57

The following examples illustrate the inventior. but are not intended as a limitation
thereof. All temperatures are in °C.



2.58 i Shoot Has B 6.52 2. 51 - 5.31

. o is Sheet Has Been -

& T Ly
2.38 8 2 31 8. 40
2.22 5. 36
2. 11 ' 6 28 2. 03 7.24
1.91 - 6.57 The followi ng exanples illustrate the
i nvention but are not intended as a limtation thereof. Al tenperatures
are in [err]C 9 Exanple 1 Preparation of Hydrate I A m xture of
5-acetam d -t et radeoxy- 4- quani di no- D- gl ycer o- D- gal act o- non-

2- enopyr anm&mand water (60m ) was heated at 100[err] to
give a cle lution was cooled during 30 min to 55[err] and
mai nt ai ned AAnixtate\of: 6-dcetamido-2)34 Soletradeoxy+4-guanidina-D-glycera-Degalactornomr
suspensLon, Acetone Qni o
i nt ai Hed 2eaaREAnasonlf, peid T5. 068 R siatelr 160 Wad noalis pF 1000 1 dive desr
t enper at ur solutiong e solutionwas.cooled dnnngzap anin)to %ﬁ‘rcanmg\awgmds bbemn :
allowed to n U et I
vacuum fil 15 t?‘g%%dabﬂﬁgﬁﬂ@r h@?& wa th%%\/\Péﬁﬁ?ﬁl acett(;)'?]&e/ vvat er gg X
10m ) thenadded dusngr@0 (minyithe temqramcbelnasmmtamadebeave
tenperat ur qranh it sivfry Wad' stiiréd/ 4" R thel térhgérdhdre 5&ing! dilowed fo 5m|| to ca.
10 20°, and the suspension was allowed to stand 17h at ambient temperature. The
{ product was collected by vacuum filtration and the filter bed was washed with 4:1
| acetone/water (2 x 10mi) then with acetone (10ml). The product was air dried at
ambient temperature and humidity to give Hydrate | (tabular crystals) (4 59).

15 PMR (D,0) 2.04 (3H,s), 3.67 (2H,m), 4.23 (1H,m), 4.42 (2H,m), 5.63 (1H, d, J, 2.5

Hz)
IR (Nujol) 3248, 3338, 3253; NH, OH
1692, 1666, 1646, 1619, 1575; CO (CH;CONH, CO,), CN
20 Water content 8.4% wiw; calculated for C45HpoN,407.1.7H,0
Example 2
& Preparation of Hydrate |

A mixture of 5-acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-non-

25 2-enopyranosonic acid (15.0g) and water (180ml) was heated at 100° to give a

clear solution. The solution was clarified by vacuum filtration through a filter paper

then cooled to ca. 55° and maintained at between 55° and 50° during 4h, allowing

crystallisation to become established. Acetone (210ml) was added with stirring,

during 2h, the temperature being maintained at 48-55°. The resuitant suspension

30 was stimed and cooled to 30°and was then allowed to stand at ambient

temperature 17h. The solid was filtered and the product was washed with 4:1

v acetone/water (2x30ml) and then acetone (30ml). The solid was air dried at
ambient temperature and humidity to give Hydrate | (tabular crystais) (12.0g).

35 Characterisation as above.



PlvR [ir] 204(3HT ,h3t%7 2Hn') 4.23 (1H M), 4.42 (2H ), 5.63 (1H, d,
J, 2.5 j offjis Shee 8, 3253; NH, OH 1692, 156fspififhdsy 1619,
1575 CE)@‘&I]!M& mﬁﬁntent 8.4% w w;, cal cha?’é’d for Terr]

Exanmpl e 2 Preparatlo Amxture of

5-acetam do-2, 3, 4, 5-tet radeoxy 4- guani di no- D- gl ycer o-'D- gal act o- non-

2- enopyranosoni ¢ acid (15.0g) and wat er 80n1) was heated at 100[err] to
give a clear solution. The solution was clarified by vacuumfiltration

t hr ough filter paper then cooled to ca. 55[err] and nmintained at between
55[err] e#] during 4h, allow ng crystallisation to becone

establlshgwwn was added with stlrrlng during 2h, the
tenperatu I N | | The resultant su n was
stiTred shdmbGyecef SatelmionrZ. A 18Eadeeh-4rg At ahesio - aalastaon-

t enper at u2@nb bgraﬁsbrﬁaladdv(aoo g)! and ewaterd (T@mbowasthmmfwwmﬂ 1

acet one/ ?ﬁagﬁi&h andﬁ‘aﬁ%q{ye&%é%%@%Tﬁ&%# aa%Irpgdrl qd at

i
?12| gg) tahaeaem acetoren(250mipwas. added @uringnd ImindstitriagaThe resuitantifhickt e
A t
5- acet am WS Suspension wag aliawed 19, 3tend a5 ambient lemeeratute.20 h., Fhe solid
2- enopyr aWBSonbliecteddby 1eacum ofiitrationcand 1 9@si washedh withe d: 1oa@apeelv]!atefhe
| t t a
hen cool X200, Bierf WitrCad ac%m'@”( JEf Bd wad ghieflin o "ﬁcﬂw‘*ﬁ‘*‘;t PP ng
The r¥sul mn'«h Bnditheni equilibratedh withn aMQSMemlswr% tairﬂm ient temperature
t t d
LEper i By IS gR HioHRS FGloe Sflabud i) (B bgpt on and vas
was dried in a vacuum oven at 35[err]
Characterisation as above.

15 Water content 10.6% w/w; calculated for C42HyoN407.2H,0 9.8% wiw.

Example 4

Preparation of Hydrate Il

A mixture of 5-acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-
20 non-2-enopyranosonic acid (10.0g) and water (400ml) was heated to 20° for 2h.

The resultant solution was clarified by vacuum filtration. Acetone (110ml) was

added and solid began to crystallise. The resultant suspension was stirred for

2.5h at 20°. The solid was collected by vacuum filtration and was washed with 4:1

viv acetone/water (2x20ml) then with acetone (20ml). The solid was dried in a
25 vacuum oven at 30° and then equilibrated with atmospheric moisture at ambient

temperature and humidity to give Hydrate Il (needle-shaped crystals) (7.7g)

Characterisation as above.

30 Water content 11.1% wiw calculated for C;5H,0N,07.2H,0 9.8 whw.

Example §

Preparation of Hydrate Il

A mixture of 5-acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-non-
35 2-eno-pyranosonic acid (50g) and water (1150mi) was heated to 75°. The

resultant solution was clarified by vacuum filtration, washing through with water



- for 24h and then equ spheric noisture at ambient

terrperature and humﬁ‘; drate I'l.(needl e-shaped Ch
(8.16g). WHAPHLa6H} | saStS){e&l%S%Je $ater content 10.6% w w; %:IEIIL?G a"t'gtj fo
[err] 9.8% w w. Exarrp

on of Hydrate Il A m xture of

5-acet am do- 2, 3, 4, 5-t ani di no- D- gl ycer o- D- gal act o-

non- 2- enopyr anosoni ¢ acid (10 Og) and wayqr (400m ) was heated to 20[err]
for 2h. The resultant solution was clarified by vacuumfiltration. Acetone
(110m ) was added and solid began to crystallise. The resultant suspension

was stirredg bQﬂQNaS mgﬁmﬁ%%i theéfh covied do Fsover IRt atetore (600mI) was

filtration an W t h 1 v/v, acetone 2%20m

acet one ( Afded. m@&#n@nmuﬂﬁ’ﬂ'&ﬁﬁ ﬁtgeé %&%@5&3?@?%%&33@% ﬁgﬂd
equili bra; a id'cAistal i 8 mmmgddé&tmmmsuspewdnmmh.y
to give rate, eedl e-s 'S a t

above. Vat'Bal m%mﬁltew a?ﬁay i@ of'z?eﬁl'f’cgég %@#@Qaﬁ%%@“m
Prepar & i Cﬁltrﬂﬁo#)ﬁifdavﬁshédm At uf alfvfacetonelwater (2 x 100ml) then with acetone
5-acetam d tetr deoxy 4 C

2-eno- pyr 439@6%) .E}E? Oﬂ? e#‘je%%@%é&%ég{eg?@ hgg{@&r ]to gl'Ke
resul tant 4 mgur(T le-shapdd crystals)/(48.0g).7 i | tration, washing through with
wat er (100m) he sol ution was then cooled to 7 over 1h and acetone
(500m ) was added. The resultant solution was stirred slowy for 0.5h,

duri ng whiWater cantent 98% sdwn calculated far CyzHxoNiQp2bh© 9.856W/W. was t hen
added the suspension over 2h, maintaining the tenperature at 5 -

10[ err The solid was col | ect ed b?/ vacuum filtration and washed with 4: 1

viv acet onéR@aiconsistent wittoHydratedh(>x89%).acet one (100m ). The solid was
air-dried at anbient tenperature and humdity to give Hydrate 11

(needl e- shaped créstal s) (46.0q).

15 A mixture of 5-acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-non-

2-eno-pyranosnnic acid (50g) and water (600ml) was heated to 100°. The
resultant clear hot solution was added over 8 minutes to acetone (700ml) stirred
rapidly at ambient temperature, causing the temperature of the mixture to rise from
20° to 56° and precipitation of solid. The resultant suspension was allowed to ccol
20 to 20° with stirring, then the solid was collected by vacuum filtration and washed
with 4 : 1 acetone/water (2 x 100ml) then with acetone (100ml). The solid was air-
dried at ambient temperature and humidity to give Hydrate I (needle-shaped
o crystals) (47.8g).

25 Water content 10.0 w/w; calculated for C4,HzoN,07.2H,0 9.8% wiw.

XRD: consistent with Hydrate 1l (>89%).

Example 7
30 Crystallisation of Hydrate | from Water

A mixture of 5-acetamido-2,3.4,5-tetradeoxy-4-guanidino-D-glycero-D-galacto-non-
2-eno-pyranosonic acid (35.7g) and water (350mi) was heated at 95° to give a
clear éolution. This was adjusted to pH7.0 (from pH6.4) with aqueous acetic acid
35 (100ul, 10%viv). The rasulting solution was allowed to cool to ambient
temperature with stiring, to give a crystalline suspension. The product was



Wat'er.' cont'ent 9. 8% cal cul ated for [err]'9 8% w w. XRD: consistent with
Hydrate . (>990A) Exarrple 6 Precipitation of Hydrate Il A m xture of

S-acetam dg laeté{ax eeﬁ & di no- D- gl ycer o- D- gal actgy: 4,,,,"“
2- eno- pyranosonlc ac
resul tant clear hot s

er (600mM) was heated to 100[err].

ed over 8 mnutes to acetone (700nﬂ)
stirred rapidly at anblent tenper cau5|ng the tenperature of the
mxture to rise from20[err] to 56[err] akd precipitation of solid. The
resul tant suspension was allowed to cool to 20[err] with stirring, then the
solid was collected by vacuumfiltration and washed with 4. 1 acetone/water

(2 x 100ni $oected Ry vacuun dilatiamothen. vaguum-iied ahambient temperatureziengiver

t enper at ur pyafste 1¢tEMRiAD e Statd)M289g)r ate |11 (needl e-shaped crystals)
(47.99). yer colrstent 1%"y )V(Q fgq;cul ated for [err] 9.8% w w. XRD:

consistent wwth Hydrate 11 (>99% Example 7 Crystallisation of Hydrate |

from Vat er IR\cBh¥ibtertt with Hydrate | o

5-acet do- 2, 3, 4, 5-t et radeoxy- 4- guani di no- D- gl ycer o- D- gal act o- non-
2-eno-§}1ranosoni c acid (35.7g) and water (350m ) was heated at 95 to give a
cl ear sol u&mﬂi s was adjusted to pH7. O (frompH6.4) with aqueous acetic
acid (100[ .10%/ T, r&s ng solution was allowed to cool to
anbi ent t give a crystalline suspension. The

product waA mixture afd5-acetarmidoy2 \Bat.MMdeomenldxheQ@mmﬂgaﬁuetnon-
oLt s ZRACEbHafokAn: BB M GHEaha R BUORTY S Phelef ot 5" T gvp o

10 solution. The resuitant solution was clanﬁed by vacuum filtration, washing through

. with water (54ml). The solution was heated to 100°, cooled to 40°, then seeded

with Hydrate 1l (0.3g). Crystaliisation occurred as the temperature was further

reduced to ambient tempeiature. The resultant slurry was stirred for 1h at ambient

temperature, cooled to _5°, then acetone (600ml) was added over 1.5h. The solid

15 was collected by vacuum filtration and washed with 4:1v/v acetone/water (2x60ml)

~ then with acetone (60mi). The solid was air-dried at ambient temperature and

humidity to give Hydrate [l (needle-shaped crystals) (26.5g).

XRD 90-95% Hydrate 1 (5-10% Hydrate 1)
20

Example 9
| Int . f Hydrate [l to Hydrate | by Agei

( A mixture of 5-acetamido-2.3.4.5-tetradeoxy-4-guanidino-Q—glycero-Q-galacto-non-

2-eno-pyranosonic acid (10.0g) and water (200ml) was heated at 100° to give a

25 solution. The resuitant solution was rapidly cooled to 30°, seeded with Hydrate |

(0.05g) then left unstirred ovemight. - Light-microscopy showed exclusively the
characteristic needles of Hydrate 1. The suspension was aged unstirred at

ambient temperature for 11 days (when light-microscopy showed the presence of

some crystals of Hydrate 1), then stirred for 3 days. Acetone (200m!) was added,

30 and the slurry was stirred for 1h. The solid was collected by vacuum filtration and

washed with 4:1v/v acetone/water (2 x 20mi) then with acetone (20ml). The solid

. was air-dried at ambient temperature and humidity to give Hydrate | (tabular

crvstals) (9 0g).

35 XRD: ConStstent with Hydrate | >99%)



A m xture of

5-acet am do- keeddi no- D- gl ycer o- D- gal act ge- <

2- eno pyréY"foé'mﬁ"ﬁ“ acr ter (540m ) was heated %P@g"e’?"]'

gi ve a solution. The on was clarified by vacuumfrltratron
washing through with water The soI ution was heated to 100[err],

cooled to 400. then seeded vmth Hydrate 113 (0.3g). Crystallisation occurred
as the tenperature was further reduced to anbient tenperature. The '

resultant slurr s stirred for | h at ambient tenperature, cooled to 5,
t hen acet ) was added over 1.5h. The solid was collected by vacuum
filtrati onppérdonaesras gddriate ¢ (singBag@x60m ) then with acetone

ydrate rﬁmné'%gﬁbemdﬁ# relfgde eiﬁ%‘t L T
Hydrat e I)nmma’pﬁahosmrcm(fsﬂgandrabdl)anauater (30mi)d containing\imidazolg A
£ ncot vt d3-9a) vyas sfirred and heated a1 30° for 4gh.. The remaining gofd, was, collected

2I \e/no pyr fbwyanuumﬁnmpnoam@wammrwammrﬂ x tmb 21005mi) memerrm?e dato
Sith hyar bt dpersiote a8ty e BiveHivdRe tlehntie et (39550 C°

showed exclusively the characteristic needles of Hydrate 11. The suspension

was aged Ulﬂsébr'iélﬁéﬁl &% jenperature for 11 days (when

| i ght - croscopy s e presence of some crystals of Hydrate I). then
stirrd® for 3 days. Acetone (200m ) was added, and the slurry was stirred
for 1 h. Theamgld §4Was col |l ected by vacuum filtration and washed with

4 1 vlv acé one water (2 X 20n1) then with acetone (20m ). The solid was
air-dri ed Sl Mddhunm dity to give Hydrate | (tabul ar

crystals)- A%&ﬁ)re df@acéﬁ'iﬁdél?.%ﬂl Slkéti’adéﬁityall danitﬁﬁ&ﬁh—glycé?o-ﬁ%ﬁl&'c?a-ﬁgn-
I nter convey Sno-pyrfano gnrc acld (5. 8g)kgrqcrla\}v§t~r (é%nw was heated at 100° to give a
15 solution. The resultant solution was clarified by vacuum filtration. The resuttant
solution was cooled to about 50°, seeded with Hydrate I, left unstirred at 50-55° for
1h, then stirred for 1h at 50-55°. Acetone (70ml) was added whilst a temperature
of 48 - 55° was maintained. The slurry was stirred for 1h at 50 - 55°, then aged
unstirred overnight at ambient temperature. The solid was collected by vacuum
20 filtration and washed with 4:1v/v acetone/water (2 x 10ml) then with acetone (2 x
10ml). The solid was vacuum-dried, then allowed to re-equilibrate at ambient

temperature and humidity to give Hydrate | (tabular crystals) (3.8g).

XRD: Consistant with Hydrate | (>99%)
- 25



A suspensi‘on of |

5-acet am do- 2, 3, 4, 5thé epReplaesd; i no- D- gl ycero-D-gal acto :

non- 2- enBR 4o N ¢ “E‘j drate 1) in water (30mBCTVEBHMSIM ng

i m dazol e (2.96g) wa eated at 30[err] for 40h. The remaining
solid was collected by vacuumfiltrati qg and washed with water (2 x 1m, 2
Xx 5m) then air-dried at anbient tenperature and humdity to give Hydrate |
(tabul ar crystals) (3.98g). IR consistent with Hydrate | Exanplell
Preparation of Hydrate I by Seeding A m xture of

5-acet am do- 2, 3. 4, 5-t et r adeoxy- 4- guani di no- D- gl ycer o- D- gal act o- non-

2-eno- pyranosonic acid (5.0g) and water (60m ) was heated at 100[err] to
give a solution. The resultant sol uti QLAMSc! arified by vacuumfiltration.
The resultant solution was cooled to about 50[err], seeded with Hydrate I,
| eft unstirred at 50-55[err] for 1h, then stirred for 1h at 50-55. Acetone
(70m ) was 1addecﬁ-M'etamida-Z.G[mﬁdelradeoxy-4@lanidiﬁb@4g]ywe-d@hlaabm-21 he
"slurry was stirrged. : - ; ged unstirred overni ght at
anbi ent tenperatu @%%sih&?%ﬁ%&@%"'hgﬁgﬂﬂby vacuum filtration and
washe8l with 4:1v/v acetone/water (2 x 10m) then with acetone (2 x 10m).
The solid S Vv 4 t t : h 1 I_ent

t enper at ur?and%ﬁwly %36‘?%2 %W@ﬁﬁ#g% ;@%I%@-g‘@r‘\- 25RD
Consi st ant wi t h enppysanosonic-gcighin the farmrpficrystals having a low aspect ratio.

5- Acet am do- 2, 3, 4, 5-t et r adeoxy- 4- guani di no- D-gl ycer o- D- gal act o- non- 2-
enopyranosgni c acid in crystalline form 2, . )

5; Acet ani dé- 2, 3,Ines crystalline ofeym- gsaeleimed.- i Qligice 2 wheygindhe- orystals are
enopyganosoni ¢ agh@atn the formof crystals having a | ow aspect ratio. 3.

The crystalline formas claimed in laim2 wherein the crystals are
tabul ar. 4. The crystalline formas clainmed in any one of Clains 1 to 3

wherein 4, The crystalline form as claimed in any one of Claims 1 to 3 wherein
substantially all water of crystallisation is lost at about 80 to 90°C. |

15 5. The crystalline form as claimed in any one of Claims 1 to 4 for which the
X-ray data are as shown in Table .

6. 5—Acetamido-2,3.4,5—tetradéoxy—4-guanidino-g-glycero-g-galacto-non-2-
enopyranosonic acid in the form of crystals having a high aspect ratio.

20 .
7. The crystaliine form as claimed in Claim 6 wherein the crystals are
C. needle-shaped.
8. The crystalline form as claimed in any one of Claims 1, 6 or 7 wherein
25 water content is stable over a broad range of relative humidity.

9. The crystaliine fcrm as claimed in any one of Claims 1, 6 to 8 wherein
on~ mole of water of crystallisation is lost at about 84-90°C and a further
mole of water of crystallisation is lost by about 135-143°C.

30 , o '

10.  The crystaliine form as claimed in any one of Claims 1, 6 to 9 for which
the X-ray data are as shown in Table ii.

11.  The crystalline form claimed in any one of Claims 2 to 5 substantially free

35 of the crystalline foim claimed in any one Sf Claims 6 to 10.
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substantially all water of crystallisation is |ost at about 80 to 90[err]C.

5. Thé crystalline formas clainmed in any one of Clains 1 to 4 for which
the X-ray WAO¥leme as shown in Table!. 6. PCT/EPY4/04154
5- Acet am do- 2, 3, 4,5= = 4- guani di no- D- gl ycer o- D- gal act o- non- 2-

enopyranosoni ¢ aci dpi.n.the formof crystgfs having a high aspect ratio. 7.
The crystallinefor-ls he Repleeqd) ai m 6 wherein the crystals are
needl e- shaped. 8. 1 ’, I e formas clained in any one of C ains

1, 6 or 7 wherein wa stabl e over a broad range of relative
hum dity.. 9. The crystalline formas clainmed in any one of. Cains 1, 6 to
8 wherein one nole of water of crystallisation is |ost at about 84-90[err]C
and a further nole of water of crystallisation is |ost by about

135- 143 107ha I, | : |2 ' ' 1.
1551501112 LomaTiti i Suhie s T e, Sy
crystalline form iofthe icrystalling ferma claimed;ip anyonesof Giaims2tably free of

the crystalline formclaimed in any one of Clainms 6 to 10. 15 free of
t he crytalli efgrmclairredin any one of Claipgs 2 to 5. 13. A nethod for
n o

the prebar at gngthadi ol othes | preparation ebx§-acetamido-2,3 4,5-tetradeoxy-4-
guani di no- 2- gl yceggamdsirid- cefd ' A&l 4S chi,g} .
form which net hoﬁ %o%a\gwcrys a??glg(?g‘ﬂgo fyég‘é\??nﬂ"goaéjasﬁﬁ 4 slline
t et r adeoxy- 4- guani@ho ‘;eﬁ%ﬂhGﬂDcQHTM- rorstalbsation of nS-anetamida-28,4:5m
aqueous sol uti on. tetrade bafidirso-D-giveerd-i Sloh ragl:qn
of the crystalli nﬁ forr%*g?agl ali“lﬁEd gng,gny o'rI'iJ'(l:agéoIfjél d a?'ﬁ?-%‘?%pﬁﬁ@ﬁe Zéé'a
‘met hod as’ cl ai med"PM YWULOHS SOWHBR.i n t he tenperature of the aqueous

sol ut i1dh_ is greater than about 50[err]C 16. A nmethod as clainmed in Caim
15 wherein tf)e tegPREield GsCHialmisd in Claim 13 for the preparation of the crystalline

form as claimed in any one of Claims 2 to 5.

15. A method as claimed in Claim 14 wherein the temperature of the
15 aqueous solution is greater than about 50°C.

16. A method as claimed in Claim 15 wherein the temperature of the
aqueous solution is in the range 50 to 55°C.

20 17. A method as claimed in any one of Claims 14 to 16 wherein the aqueous
solution is seeded with crystals of the crystalline form as claimed in any
C one of Claims 2 to 5. '

18. A method as claimed in Claim 13 for the preparation of the crystalline
25 form as claimed in any one of Claims 6 to 10.

19. A method as claimed in Claim 18 wherein the temperature of the
aqueous solution is less than about 40°C.

30 20 A method as claimed in Claim 19 wherein the temperature of the
aqueous solution is in the range 20 to 30°C.

21. A method as claimed in any one of Claims 18 to 20 wherein the aqueous
solution is seeded with crystals of the crystalline form as claimed in any
35 one of Claims 6 to 10.
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gquedus solution is in the range 50 to 55[err]C. 17. A nethod as cl ai med
in afy one’'ofr Clains 14 to 16 wherein the aqueous solution is_seeded with
orystals WOIHESMY ystalline formas clained in any one of CFRHEFHHS.

18. A nethod asclainmed in Claim13 for the preparation of the crystalline
formas clained irrhiasbeeﬂ{heBeﬁiké\)ﬁhm 6 16 10. 19. A nethod as clained in

Claim 18 wherein th of the aqueous solution is | ess than about
40[err] C. 20 A nel
th [ In t

d in Caim19 wherein the tenperature of
e aqueous solution1s e range 20 to 30[err]C. 21. A method as
claimed in any one of Clains 18 to 20 wherein the aqueous solution is
seeded with crystals of the crystalline formas clained in any one of
Clainms 6 to 10. 16 22. A nmethod as clained in any one of Cains 13 to

21 conpr i si g, A difioBfadcRAHEH I dY HAE of Clain 1306°2Y ToRprsing addiibn A

met hod- as cl al ned : e cour]ter solvent 1s a ke€tone or an
,alkanol. 24. A ef@-eeunter solventto the agugaussolylien.ci n the counter sol vent

is acetone. 25. A nmethod for the preparation of the crystalline formas
claineg in y one of Clains 2 to, 5, whi t hod, conpri ses | ntercopversion
of thedcrys Hi&Whﬂﬂﬁ@ﬂm@@mCP'M%’W@&%W%W&@'SE.QW
nmet hod as cl ai megyrigh akahB), 25> Wherein interconversion is effected by ageing

of the aqueous solution. 27. The method as claimed in C aim25 wherein the
i nterconversion is effected by addition of a base to the aqueous sol ution.

28. A net h@d, f oA irethod asatisimethinoClaim23:wheteih ithe eolintensoivenit i atetone. any
one of Clains 6 to 10, which process conprises addition of an agueous
¢ 10 25. A method for the preparation of the crystaliine form as claimed in any one
of Claims 2 to 5, which method comprises interconversion of the
crystalline form as claimed in any one of Claims 6 to 10.

26. The method as claimed in Claim 25 wherein interconversion is effected
15 by ageing of the aqueous solution.

27. The method as claimed in Claim 25 wherein the interconversion is
effected by addition of a base to the aqueous solution.

20 28. A method for the preparation of the crystalline form as claimed in any one
of Claims 6 to 10, which process comprises addition of an aqueous

C solution of 5-acetamido-2,3,4,5-tetradeoxy-4-guanidino-D-glycero-D-
' galacto-non-2-enopyranosonic acid to a similar volume of a counter
solvent.
25

29. The method as claimed in Claim 28 wherein the counter solvent is
acetone. -

30. A pharmaceutical formulation comprising 5-acetamido-2,3.4,5-tetradeoxy-
30 ~ 4-guanidino-D-glycero-D-galacto-non-2-enopyranosonic - acid in
crystalline form and a pharmaceutically acceptable carrier therefor.

31. A phammaceutical formulation as claimed in Claim 30 in the form of a
powder.

T O
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sol.utton of 5-acetanido-2,3,4,5- t et radeoxy- 4- guani di no- D- gl ycero- D-

gal acto-'non- 2- enopyr anosoni ¢ aci me of a counter solvent.
29. The nwthesaeesd cl ai med i n CI af MSBHERT NS BEENe|| count er REIVERIWDIISS .
acet one. —36—A—pharmaceutical flor mul BEPBACEBpri S| ng '

5-acet am dq- rad oxy \
4- guani di noS he ﬁﬁ@iﬁi 4f act o- non- 2- engpyranosonl C aci d in

crystalline ar maceutical |y acceptable carrier therefor. 31. A
.pharrraceutl nas clained in daim30 in the formof a powder.
-17 32. A pharmaceutical fornmulation as clainmed in Caim30 in the form of
an aqueous sol ution or suspension.

32. A phammaceutical formulation as claimed in Claim 30 in the form of an

aqueous solution or suspension.
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