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POLYMORPHI C FORMS OF OSELTAM VI R PHOSPHATE The present
invention relates to polynorphic forns of Gseltamvir
w@bwopsmbe, especially especially the PCT/EP2008/068219
(3R 4R, 5S) - 5- am no- 4- acet yl am no- 3- (| - et hyl - propoxy) -c
ycl ohex-| - enecar boxyl i c aci dlet hyl ester phosphate,
which is a potent inhibitor of viral neuram ni dase.
(3R, 4R, 5S) - 4- Acet yl am no- 5- am no- 3- (| - et hyl - propoxy) -c
ycl ohex- | -enecarboxylic acid ethyl ester phosphate of
formula (1) which is disclosed in J. C. Rohloff et
al., J. Og. Chem 63, 1998, 4545-4550 and WD 98/ 07685
has a PO '
neur a .
ingredient of Tamfiu (Reglstered Trade Mark) that is
greventive.or herape tic ﬁge é Iluenz F 1L
@P BRI BHET athstokPé’ ere'ER HE“%%fr SHAMSHLRRosPPgtpeespecially
espec1ﬁl¢3f 123 (31132 4R39)-41%n51§)) 44acetylam1no 3-(1-ethyl-propoxy)-cyclohex-1-ene-

carbofylg U LSS oS, "G A BRisah %ﬁeqbé@ap?ﬁﬁ%?%ﬁé@%s&

forms thereof which are SU|tabIe for preparing a
Era4 RS paHACe@lantins Fdrainiood (1-Ehel-p agokd)i-& clohy sl adnletdtBoxylic acid

for of
eth”]"’(sgeﬁgﬁﬁfpélgyef’éf-f‘ﬂglé‘#?pamno-5-am'no-3-(|-ethy|-propoxy)-
cycl ohex- 1- enecar boxyl i c acid et hyl ester phosphate
are herein referred to as crys talline formA",
"crystalline formB" and "c®Pysfal |I'i rgiiorm C'.
Crystalline formA of the co ound of formula (1),

which is characterlzed b ray powder diffraction
pattern conprising at preferably five,
ra? m
-t

nmore preferably seven frﬁﬁilon peaks
(expressed i n degrees gcted fromthe group
consi sting of apprOX|nater 5. 1 aﬁa5QX|nately 12. 4,
approxi mately 13.0, apprOX|nateI@ 4.3, approximately
15. 2, approximtely 16. 1, apgroxinately 19. 0,
approxinately 19. 3, approxinately 20. 3, approxinately

. 20..6, OXInH OX|nate
Which g TeHat bity TBBIos e Thel: Dak DI ot T 19 AGes W\ 98/07635 has
a potehhinfﬁﬂﬁfw;r getlvitl, Q@ém& Qﬁﬁ?nétﬁaﬁ‘lﬂnﬂ&‘éeﬁh% IEHeM u'séﬂ 4sh8 active 1ngred1ent
asur enents_ of degrees 2Theta of ) (exp an%umua
1

of Tam&ﬁludggglétégedﬁh@ Ial)arkm %t. iy PEVEHE 104 Fheéﬂre&&lf AgeIt o
anal ysis of form A was conducted. Table 1 lists the

TREPBreSent sitvahtish stabddl ¢h thatcastaild bﬁysﬁﬂﬁﬁffbﬂﬁqubRXRf%y 4-

owder diffracti pattern co|llected with the f
Acetylgmmo 5-amino-3-(1- etl%rf]l Propoxy)- cycloLex [-enecarboxylic ac?d (l?lyfre]:ster phosphate

or amorphous forms thereof which are suitable for preparing a pharmaceutical formulation.

The specific crystalline forms of (3R,4R,5S)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-
cyclohex-1-enecarboxylic acid ethyl ester phosphate are herein referred to as "crystalline form A",

"crystalline form B" and “crystalline form C”.

Crystalline form A of the compound of formula (I), which is characterized by an X ray
powder diffraction pattern comprising at least three, preferably five, more preferably seven X-
ray diffraction peaks (expressed in degrees 2-theta) selected from the group consisting of
approximately 5.1, approximately 12.4, approximately 13.0, approximately 14.3, approximately
15.2, approximately 16.1, approximately 19.0, approximately 19.3, approximately 20.3,
approximately 20.6, approximately 21.6, approximately 24.4 and approximately 26.3. The term
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corresponds to the theoretical pattern calculated from
crystal structure data. The absol ute configuration of
W@ b@ongiloerul es was determ ned from singl e cryskEI/EP2008/068219

structure data. The crystal packing of form A shows

hydr ogen bonds of the protondted anino group to three

phosphat e nol ecul es. The am de oxygen accepts a
"approXiflaeye idanoin thivxadohesxt haothphal en tRdee@int €in the measurements of the

Consequentlg al so the phosphate nol ecul e forns

degregsy s et HbAESPIWSIbigdegicrs €He)- nol ecul es of the

o?sﬁrﬁ‘%g??%?%fﬂc re Lulﬁal s‘?s;&l}pfgfrg% %}{9%%@? g@.of%'léqghﬁ@iﬁeesroﬂle crystal

structe yiaitaaTh@@q)aphlentad:Xarmy$>owAert diffravabn phttdrpsollattqol with gie form A
e, cryst cture i s sh n fi ure8 Ta :
comespg i heu PTG G B 50 1 SRR P ST gy biebrolute

configtldtida ot iR rﬁ@l@EM§d waddSthah& ﬁ?diﬁﬂ?sh@le é’i@%%@iu%@détﬁl Phe crystal
goni onet er and neasured at amnbi ent

oop on a
packlf@ﬂf?fotm dr@OWAlhwémgam bemslsyo f tlnermowmy@ti ahmingagrogp b} died rhoaphate

rnolecg'gpl hgggrgg%%pn%%gﬁ%ﬁ % afft?a Ig]é)?ﬁ}baﬁ lg}olgeflé]ﬁ\

ConselhérS) aI@dS ﬂ@@$%a(@@6ﬁ5ﬁl@‘ﬂrhls Hydrddeh BoE&S6 four different molecules of
Mo-radiation of 0.71 A wavel ength was used for data

the actiyg mg@pp]@nlt eyt a Wedroperpansistepagictrho by bond co lurnns parallel to the

crystallé);&?% r g t{lg—\%glgg%%gcglg o%to ’(t)h;etr YN (?al\gﬁﬁ% e V\% Slgovafgl figure 8.
?{1}% ;JEﬁlcﬂerQ&g'B‘f
S ru was use

E{A(TL from Bruker AXS
r adi attTonwas :ysed fort ol
cooled to 100 K in la

ternativel Y, synchr otron

Udl. d bUI I [S]¢ I.I OTT. /-\ bAIIgI [S]
cryst al _was munied in a Innp and
ni trjogen seme@htysdA a was |coltected at eteorBamBs Li gh
Source bear@paa@g%IugBA usi rg a-MAR|CCD22p 2@gtzggpr W tih

synCm otron " I on—andydata Pt ocessed—wi ththe
program XDS, #ﬁlha!g ystal structure was sof’ (§1 and

refined whit relbdiamasioder yst/al I[8¢r aphi ¢ sofawad8. In
this| case the program Shel|XTILAflr om Br ukerb AX&4

[

=

(Kar
i ngr
Tam

| sruhe) was used. The

act[dye [

vhar naceati7cal

edi ent of the commerci

al Iw] avc

i | abl g mdﬂ gpaerent

I Ia
I'tTu TIas

stattne

trn llaur I Ul K'l IIIC [Jl [SSY l
i nventiaon rg glc Fn new rrvi lLline form of the

conpound ofcefl]o‘fqmrﬂa (1), whi &A'li s|charact #28%ed by an

X ray povweieruléd infuncdelion pattern c¢onprisinggat I east
t hr ee; 157

calculated density [g/cn’]

For single crystal structure analysis a single crystal was mounted in a loop on a goniometer
and measured at ambient conditions. Alternatively, the crystal was cooled in a nitrogen stream
during measurement. Data were collected on a STOE Imaging Plate Diffraction System (IPDS)
from STOE (Darmstadt). In this case Mo-radiation of 0.71 A wavelength was used for data
collection. Data was processed with STOE IPDS-software. The crystal structure was solved and
refined with standard crystallographic software. In this case the program ShelXTL from Bruker
AXS (Karlsruhe) was used.

Alternatively, synchrotron radiation was used for data collection. A single crystal was mounted in
a loop and cooled to 100 K in a nitrogen stream. Data was collected at the Swiss Light Source
beamline X10SA using a MAR CCD225 detector with synchrotron radiation and data processed
with the program XDS. The crystal structure was solved and refined with standard
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preferably five, nore preferably seven X-ray
diffraction peaks (expressed in degrees 2-theta)

W@ 200008762 f rom t he group consisting of approxi PEI/EP3008/068219
5.3, approximately 6.0, approximately 7.4,
approximately 12.1, approximately 12.8, approximately
13.6, approximately 16.1, approximately 18.0,

QSRR EPOELY 135 ORGP Bt B2 SRREO SR v

used. ppans in this context that there is an uncertainty in

t he neasurenents of the degrees 2Theta of 0.2

Ih@(mﬁeys pbarnmageetagt mgeedxnh e? ) comineergiplbs avtlablaveaetigagrent Tamiflu
has a & gc,[o1 rel ates to new cryst alline formC of the conpound
14 6?%11‘?31(1) which is characterized by an X ray

‘?Hé{\gteesenb In(ve%fﬂt&ll re‘fep[espt%tr}e%; q}[sgag{flgg ’[ioalj}lerigofibfz lg@l%ﬁ&ur?cpgf formula (1),
whichd$ ﬂfaﬂ'%ﬂtftrlzﬁdl bpeaRsray eﬁwd@@b%@ciicm petpreesmprising tielpast three,
prefer§lﬂg &6t ecb i)?é'fétrapl? s&feﬁ%’ rééﬂﬂf?fa%ﬁbﬁ‘ Feaq%fs (&BPJS%' 1%%%]&’5 2-theta)

i mat el r oxi mat el
selectqdefpepn: ﬂ%Fp%fPBR ﬁ%%%m of ﬁ%%rﬁ@maﬁelf ﬁﬁsam%%@@felx h8tapprerimately 7.4,

appromqaaa UNC ey %mmtelwlztahappm&ﬂitelsmetésaqurohhﬁtéﬂyew eepproximately

18.0, aﬁpé@%wetem PR EEY S el ST R RS insp iaggly 243 The

term "apjerogongrelyhoheafs if drisrubretextithat tirre ¢shan wncettaingcinehée measubgments of
the deg&]g%(z’ﬁ?eYa sy %r(ﬁﬁr%s%&ﬁﬁﬁtdﬁg&eﬁﬁ fi&pn 1 acking a Bragg

action pea ous tormis al so
characterized by an X ray povvder diffraction pattern

Eberpicpait iycatien also rates arsHciAliraioss. C ghide spapewtd of formula
(1), whidly gr&hhﬁeteﬁk&poyrﬁi ﬁhﬁﬁpdvﬂiep Hﬁfrﬁ@fbﬁtﬁm@ﬁi (ﬁl@pmﬂfﬁg 4tilQB8one,

preferg]g B o A U DR B I<ArGHY AHa Bl BaREr 1 1k drdrafe theta)

selectddl fyorankle groph abmmmgtolf ep;brbymaaeiﬁ pbaﬁﬁ;ﬁoﬁmtqw emtand Iperoximately
13.6. 'ﬁleet nt, | nverqltal[e?yor eia%ng in 1sacté)%%ex¥ ﬁlag {I‘}é 1% an unﬁer{amt?gf? Qhe

(hove i‘oned
measwémmtte Of:thmd@gmds Zilfhetmfnm(l) a ((ﬁpyessetdrmuisgreaﬁﬂleta)
therapeutically active substance, especially as a
Thfeplaﬁmmﬁﬂ\@aﬂim;/alactdlax% toubirplmeis férors dfttlee ¢arhpduint iod forofula (1),

i SIS NS ) B BRGS0 SOLSELLKEL o pesk

This aﬁfo@ﬁ%& forivR r&lsb%'ﬁaﬁht%ﬁzécﬁﬂ)ﬁ&rﬁx rthP pSw G iPfacGoy stk bdiBprising
orm(s) nentioned above or

one or more amorphous halos.

The present invention also relates to pharmaceutical compositions comprising crystalline
form(s) mentioned above or the above mentioned amorphous of the compound of formula (I) and
a pharmaceutically acceptable excipient.

The present invention also relates to crystalline form(s) mentioned above or the above
mentioned amorphous form of the compound of formula (I) for use as a therapeutically active
substance, especially as a therapeutically active substance for the inhibition of influenza viruses,
in particular the selective inhibition of viral or bacterial neuraminidases.

The present invention also relates to a use of crystalline form(s) mentioned above or the
above mentioned amorphous form of the compound of formula (I) for the preparation of

medicaments for for the inhibition of influenza viruses, in particular the selective inhibition of

viral or bacterial neuraminidases.
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above nentioned anorphous form of the conpound of
formula (I) for the preparation of nedicanents for for
wo b@ojositoshi ti on of influenza viruses, in partiPRCI/EP200$1668219
selective inhibition of viral or bacterial
neur ani ni dases. Unl ess ot herwise indi cated, the
followng definitions are set forth to illustrate and
Uafesnethtivesipaickied, tho toliedpe d@tﬁmﬁm ar@pdt dorsh toeillosrdis &l define
to describe the invention herein. "Anprphous forns" or
the meaging 49d $eaPe Qfdhoraions frps used tw%a%rlh%h% mﬁ%@“@r&% 1B

8 + T
A5 5 R TISIEPRATH BEDA) gy s
diffractioneecalndiihe FORIBD Ipattos of Bn aggtdobawattenLis lal:seschaﬂaeterlzed by one or

diffracti n of crystalline material with the equation:

MOTe FHOIPARUS = n | anbda, wherein d = perpendicul ar
Biabanes d@@&i@%@fhe&ﬁfffa%u@ﬁ o P AGEAE nﬁlte%ﬁ{f%‘x/lth@h@ecﬁlwéﬁ al
(dspacing), theta = Bragg angl e, la = wavel ength

&dlsimrﬁhetarmle@léda Wien Br agg s lawis fuI filled, the

edebe lr { ce%? Seean Z&a It in_a crystal (d-
BB C eSO FnlafeBRaS G Rt Blangsingr ey
spacmlgp SRétY eBrapg blie, XarhBdh divhalElagdth and patihees. At angl es

i nci dence ot her than the Bragg angle, reflected

B@@ﬁ@r@gges isdplfihdbe mﬁ@cf@é émrm: @re\nae phase &pd anterfere copstructively
SO than;}z?ggTJ ﬁgcz%‘n gﬁeca%#' gr\% obs %cg s agg &%ﬁ@ﬁ@ctlc?no aﬁtegtg ; an§|les of

incideabisethvretlan metBTEggXatfg&){ réfildctadating arqaait be phase ‘aidh destructlve
anor phous hal 0" is an approxi mately beII-sh%$
mterfea?mﬁpéeﬂl}csﬂati%a% iAHN9rRBOUR. m%wﬂ%é\%%lﬂot&?ﬁq BEtggonlaw and no

Bmgggcltrj}gﬁa%F1 gg%alagea(?ﬂé&gﬁ@%ﬁhé%wgﬁcu&tﬂ 2tFkM of  an

nci gger than the FWHM of
2Apemkrphibushals’t alani apprormnaeiya’dell sheMidMiffraetions nfauinhum in the X-ray

SNHTR NN R —

prmm@e bigheHfaf tﬁbeFWHM%? a ?@Q{ &MdrdthifRe hRlerfahie cryst al l'ine
ormA of (3R 4R 5

/Jl:c‘é(fw amicais- @_llarmiﬁmt Balf magirhymn, whish oya}/yvidib@f@p% dppearéng in an
XRPE R e Ly &t on for the crystalline formE

HormR’ ARis&Sherdm as abbreviation for the crystalline form A of (3R,4R,5S)-4-
Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl ester phosphate.

“Form B” is used herein as abbreviation for the crystalline form B of (3R,4R,5S)-4-
Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl ester phosphate.

“Form C” is used herein as abbreviations for the crystalline form B of (3R,4R,55)-4-
Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl ester phosphate.

“IR” is used herein as an acronym of Infra Red spectroscopy. IR spectra were recorded as
film of a Nujol suspension of approximately 5 mg of sample and few Nujol between two sodium
chloride plates, with an FTIR spectrometer in transmittance. The Spectrometer is a Nicolet™
20SXB or equivalent (resolution 2 cm™, 32 or more coadded scans, MCT detector).

“XRPD (is used herein as an acronym of X-Ray Powder Diffraction)” X-ray diffraction

patterns were recorded at ambient conditions in transmission geometry with a STOE STADI P

diffractometer (Cu K, radiation, primary monochromator, position sensitive detector, angular
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Acet yl am no- 5- am no- 3- (| - et hyl - propoxy) - cycl ohex-1 -ene
carboxylic acid ethyl ester phosphate. "FormC' is
wQis@d/osmsei N as abbreviations for the crystal | PCIEEP29081068219

B of (3R 4R 5S)-4-

Acet yl ami no- 5- am no- 3- (| - et hyt - propoxy) - cycl ohex- 1 - ene

carboxylic acid ethyl ester phosphate "IR'" is used

range h@foeim Ahcanageoaminalpb0 hiifutes Bed nkpagtmosaeny. Thddamples were

ra were recorded as fi]mof a Nujol suspension of

preparﬁé ﬁla%ﬁwﬁeéwvt@uhﬁm@m E@ﬁ?ﬁs’é‘géﬁé gr@w%?roﬂle%@)wé &t uhgyance.
Rz r#"@ﬂte QlllcpiﬂehQﬁnﬁJeﬁﬁ@ﬁl a\%% i Sﬂl&ts H%Q in ??%f}ghzag%%%eutlcally

mttan Spectr a NICO
accepttableengredaahts thiat Greg sthleuthlam drig &mhstinqes Dt ortermied éo Ueadldé/@r prevent
illnessgﬁ. blﬁ%}hﬁn rﬁa@,ﬁ %&%AH]@ fegi(cgglf[e)fl}(slziﬁlp uﬁﬁ%, g%rq%g rmted to diluents,
surfacfiinfs %ﬁh@%@eﬁ@tﬂlﬂe@§ YR [cBnts EHORE {Slmﬂg ?&tﬂé RBtriers, ﬁllers etc. are of
conditions in transm ssion geone ry w a STOE STADI
pharmlacqjltlﬁamsa@ﬂceptEblergrf(d@J Ka radiation, primry
ochro ition sen tlve, tor "
s PTG 5515 Ts SRR L R PRty mreieds
interchddgad by RAGHbRI B Harinh fBR)ical FhRtiS& FRh@fle WeHich RrigRAdRto @Rat and/or
anal yzed wi t hout further processi ng (e g. grinding or
mem§ﬂ@Vﬁﬁ§) of the substance. "Excipient” and

é Ii‘c%ﬂ%?o b e]%ké the ?&% ﬁPérgbfﬁl% H?cﬁ] sme{?@?mﬁé‘@%ﬁg\/ﬁbsmnce is

phar maceuti ca cep e i’ngr |en
diminBhéeby thbaid @iﬁaxgutabﬂbsman@ gsan diofet hiillended to treat

and/ or prevent illnesses. is to be understood that

t HRrHEKEN BRI snegng dhal a.%tur%eﬂmmﬁmg trisaskeng gug Substance and at

least o‘i{ﬂe le%&@feﬁt isSMEIARLAM S suit¥Bld mBdIERA § diiniged ?fu’lt]]clgrs%ze of the drug

lubricants, disintegrating agents, carriers,
substaate: are of pharmaceutically acceptabl e grade.

Elanes DRt SRR e R R AT Rt B o MR 59)4-

Acetyﬁhﬁﬁdt@ra%hé Qa(lllé(hﬁ%}rbp@; Peyﬂ%&Lﬁth%xy& hdidl emge&tdrPhosphate.
treat and/or prevent Fnes M croni zati on" neans

Eige_@pl d@e@sgnWRdﬂ@ﬂgReﬂmee%msmm) epasitam affform &y MBB,% 2y)-4-
ACthf%H}lPO 3055 Hélho g n(ldltl?;rl%l(gg?go%g? Eyclct)l?% f‘et&ercglﬁ)ogg% %Cﬁc? etrlg,g ger phosphate.
Fiyate asﬁawstatmgppqmpmysP@\gd@tmmmbnpmteﬁ{ S0 BH IBSE BBRAUR, 5S)-4-
and at | east one excipient is mcronized in a suitable
Acetylgmmipo-b g pe-ar(d -ahdiniepexyrerc lphaxt | -enesadoxpliogcid phykestey phosphate

M%%VS an IR (InfraRed spectroscopy) spectrum of form B of (3R,4R,5S)-4-
Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl ester phosphate.

Figure 5.1 shows a XRPD (X-Ray Powder Diffraction) pattern of form C of (3R,4R,5S)-4-
Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl ester phosphate.

Figure 5.2 rescaled XRPD (X-Ray Powder Diffraction) pattern of figure 5.1.

Figure 6 shows an IR (InfraRed spectroscopy) spectrum of an amorphous form of
(3R,4R,55)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl
ester phosphate.

Figure 7 shows a XRPD (X-Ray Powder Diffraction) pattern of an amorphous form of
(3R,4R,55)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl
ester phosphate.

Figure 8 shows a thermal ellipsoid plot of the crystal structure of form A



10

15

20

25

30

Figure 1 shows a XRPD (X-Ray Powder Diffraction)
pattern of formA of (3R 4R 5S)-4-
WR@®YP8AM no- 5- am no- 3- (| - et hyl - propoxy) - cycl oPEREP208$1¢68219
carboxylic acid ethyl ester phosphate. Figure 2 shows
an IR (I nfraRed spectroscopyd- spectrum of form A of
(3R 4R, 5S) - 4-
Bostallirerfonos ﬁ}Cbaﬁlm@hBus( forms bf/the prepoxiyyentipalcahbx plepered, for

oyl | : 3 sh
exam SRS e el Pa i st Pl PRSP R 1 “rorm B o
(3R 4R 5 S)-4-

Besdryll Rroparaidn Riotedmd- (| - et hyl - pr opoxy) - cycl ohex-1 - ene
carboxyI| h h . Fi

Acetyl am no- 5- am no- 3- (1 - et Nyl - pr opoxy) - cycl ohex- 1 - ene
Eambdxydy be focindd epdry$possinesuspiiospled selutifn gl@dlateﬁ pilase
atter

transﬁ?%%ﬁ@%%z)ﬁ%%@ &ﬁn%(é)s%?i\ggedred crysIalihza'Ellorg i or%amc solvents such as

methafSIEEthhRTl RLLRIAE, RBpRpahol CSHYI acBlalP ﬁ?éirh)y'l sa/e@ét@ hﬁ‘di)ﬂ)py@ R€etate,
carboxylic acid ethyl ester phosphate. Fi gure 5.

acctoneebaraly co@#emlf(twlmaylob@xm @nwfmrsab@nt@nl)ly pmttl@rthereof or other low
re 5.1 Fi.gu
polarl‘[glpsgg\ie}ltgsg%rg%/ gpétg nre% ranﬁglr\fl\grglngair}%%r ég 8su%b1ﬁgr may l?e influenced by the

1mpur(t§F.o<£ﬁ% 55he 4oApeind zﬁi@tﬁ@clﬁn@%ﬂb@i\%nﬂ - et hyl - propoxy) - c
ohex I-enecarboxyllc aC|d ethyl ester phosphat e.
7 3 ) q AN -

A Qi I -\, 2 £ L-ethvl-nroooxv)-
cyclo Bx & fIPERVON R HRS Ql.fe
%&%@%M -3- (Il -ethyl-propoxy)-c

E@ﬂnoBenayl beefoernad bypadding (HC4R, SSD-HyAceeﬁhmrnopmampima} -€1-cthyl-
8 shovvs thermga]t el lips

ot . of th
propozs,ﬁf)rqye P lnesasbaylierag eyl iepter ﬁo&g %ﬁaormi%{@poﬁmg the
supersaﬁfrﬂ'éd Q(flutri(n{sfr@ﬁl%e’ﬁtto' My enhd 8% £3Hds86le %ﬁﬁ@lt%gedlﬁfgr

exanp by the general preparation procedures
ibie df foeindnwo f GRER .S stylahinorh-Bnmo e (- yl-propoxy)-

AR-ES 5o 1o- 3- (| - et hyl - pr opoxy) -
ey;%{a@lh&xmﬁn@@m bn>5$bJ4CA@e@y15JmﬁfohyJanﬁ§)t§f(1@h@ﬁ@%@b@y) cyclohex-1-

Form A may be for med upon spont aneous or seed
enccabokyhd asid eibpl estas phpiphsle mayabesoonehby the rmthqrbmmprlsmg following

steps: %Pei%ng%itlns%gllil?n crong)%lelgc? gf Por%tcifaa&) in oavtvalltgrnanld adﬁausggé1 i)ﬁ to 4.0; Step b)

sterile filtering the solution through a sterilized 0.22 um membrane; Step c) aseptic filling the

solution into sterile depyrogenated vial and stoppering the vial with a sterile stopper; Step d)
lyophilizing the solution in a steam-sterilized freeze-dryer.

An injectable pharmaceutical formulation may comprises a pharmaceutically effective
amount of crystalline form C of compound of formula (I) and a pharmaceutically acceptable

carrier.

Preparation of the amorphous form of (3R.4R.5S)-4-Acetylamino-35-amino-3-(1-ethyl-

propoxy)-cyclohex-1-enecarboxylic acid ethyl ester phosphate.

Evaporation of a solution of (3R,4R,5S)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-
cyclohex-1-enecarboxylic acid ethyl ester phosphate in organic solvents such as dichloromethane,

ethyl acetate or others leading to amorphous solid state usually as a foam.
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met hanol , ethanol, acetonitrile, isopropanol, ethyl

acetate, nethyl acetate, isopropyl acetate, acetone,
whemw298706d cohol , met hyl cycl ohexane and ot her SPCT/EP2008/068219

eventual ly m xture thereof or other |ow polarity

solvents. Form A is obtai ned7after drying. The

accessibility may be influenced by the inpurity

praofdarpleowsffotrhef Cdipo%d4-Aretytanencieinsimoet-( Isethyleptopoxy)-cyclohex-

-eneHERPAT ol YMhehe s o sweprisngly Pl prghained By yironization of
an iniGatlyl coysetlirie- sampieao i GR YR 55 ) -deA cetganino- 2atrémo-pH o syplimdtpeopoxy) -

Form B e far dding . .
cycloneSiy Y Re RS AL TR AROURG i asepte llgHlor opoxy) -

cycl ohex- I -enecarboxylic acid ethyl ester to the

phempticly theaoiadplamd feoolis obgainérbbssppar dmingrassobdion of (3R,4R,55)-4-

Acetyl?%iﬁ%%&ifl{)—%— 1%%9%%%%?%8&8&4 feﬁ%cﬁaal}%%y@? g‘c?('i ?‘Jh?fl ester phosphate

seéedi ron o
in org@i3RsARBS)uch adetbgdlam no- 5- am no- 3- (| - et hyl - pr opoxy) -
cycl ohex- 1-enecar boxylic acid ethyl ester phosphate.
stalline form f . .
£he Sialu O SorhaP AR mombamy Emsof he arssgh iprespisRgyn by used as
medicEhORteXe. ¢ 8R BeoRa %Y bhamatddicet fr¥par@sing fohas PN BirentdRY or topical

_be fornmed by the nethod conprising foll ow ng steps:
admingragon) Thgysea|beiadgrinistaisduied cogmpler paiorally. o g.ithths fapm ef tablets,
dj [N RS qle fi [ -
cos QB RUUMEEREd S SO BT L bR
rectallg) c.gsieplid formidflsupy@sittrécsspdratitb@ty) 9g.dn shiceorh@f injection solutions or
depyrogenated vi.al and stoppering the vial with a i
suspensiqaisiof énfusion, prlptionsy %rptoascall%y Sphil? ﬁ‘fifﬂ@l phentpingy cggms er oils. Oral

admindtSHER G LRy | zed freeze-dryer. An injectable
phar maceutical fornulation nmay conprises a

Phaprdoeioni afahd phaefbentical @rgraodions odn lor ¢fédicaddl in mendrmenwhich will
C.of conpound .a ormula, (L). and har.naceut i cal |
be fan i ERBPE ea ket By a4y bt PRSERETHEES Ry or the

arnorp‘%us of the compounds of formula (1), optionally in combination with other therapeutically
(3R 4R, 55) - 4- Acet y| am no-5-am no-3- (| - et hyl propoxy)-
valually substaness, info egeleaichiodylinistrateindfoan hydethes wath sphalEphmneoxic, inert,

theranp R PR B B PATePErmsria pndy e pulppgymacentica
adjuvaﬁ]ygl ohex_— 1 -enecarboxylic aci d et hyl ester phosphate
ISlTita%rlegglrl]llrigr rﬁa%lel?{aelg grse nsélfl gglya}gorggrsi? lcgrrrigma‘g{;ligles: but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts can be used as carrier materials for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carrier materials for soft gelatine capsules are, for example, vegetable oils,
waxes, fats and semi-solid and liquid polyols (depending on the nature of the active ingredient
no carriers might, however, be required in the case of soft gelatine capsules). Suitable carrier
materials for the production of solutions and syrups are, for example, water, polyols, sucrose,
invert sugar. Suitable carrier materials for injection solutions are, for example, water, alcohols,
polyols, glycerol and vegetable oils. Suitable carrier materials for suppositories are, for example,
natural or hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials
for topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated

oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

cellulose derivatives.
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ethyl acetate or others |eading to anorphous solid
state usually as a foam A anor phous form of
W@ 3RIAR0BE) - 4- Acet yl am no- 5- am no- 3- (| - et hyl - pPCBR0PS/@68219

ycl ohex- 1-enecarboxylic acid ethyl ester phosphate

may surprisingly also be obt-8 ned by nicronization of

an initially crystalline sanple of

USRI 4bBi2prs dprbeiathvasrivatitg &l ditulSifiihg efdyd, cpiisiqpaxy)improving

%elohex 1- enecarbox¥llc acid ethyl ester phosphate in
agentsy TlaypyrdmpEgving,3gents, sqlts doraryipe fie %H@tlamsaﬁsdy ffes plstagces,

[

ol g P RS R R s Qo 8% PRt e
pmnmeanmmwywmnmamrd et hyl ester phosphate in organlc

ents as. et hano The c taIIi and
fﬁ% ABY aﬁf@ﬁge%l# Crart4lws © pIRY 9%# tﬁéﬁ rggounds of
formuwﬁcaa&arge@rtﬁa%% $imif-d@perdhd J;HethE Qi@ Lfto be controlled, the age and the
pharmaceduti cal preparations for enteral, parenteral o

individwnpicerditieiof the peticat puhthe Thasle ch admbestwnnmmitveﬂledf COfume be fitted

to the &rgia x?gl&aqir%cﬁﬁlrrg?nrgn S d¥ g%cié%rtlcﬁlalﬁ,r &asae 0& ?fhl% B%tagt ea:](Za’,ﬂy dosage of about
1 to 16GIPSY] @§601ﬁ[§1 dHouPN%o 1G0MESIOMS i cOHSIMENSI O MIepending on severity of
rectallg . in the form of suppositories,
the diggasceidd eplreyl,se ghaymarekingits frofilnthe ciypipliae ifomsssiamorphess forms of
. i r I
the prggerétélﬂ?%?{&ﬁ ecgﬁlgrb%1 agbp{)l:slt% Ay ﬁg&&cdrresgﬁseralgc{aﬂg%ﬁgafg% &nﬁrﬁ, cg.inlto3
dosagadnitani stration is preferred The production of the

harnaceutlcal preparations, can be effected in
mgeRutigalgrenargong aﬂr\rerlg?rlﬂy §ORfAYR ﬁ@ewsbﬁo%mgr piséerably 1-100

mg, of tﬁ@ cgf {aﬂhﬁous g?b etaﬁl% rﬂﬁq)f oluleﬁl &t foPhR: (P

nor p e co ornu
ﬂippraprawl thy pharnraoafrtnlcmlqﬂepmammmomdmeng tltraearyqndhna: fmrhi(:g) or the

uabl e bst ances to a_galenic dm tration
amorf Gy RS el e Eo PO gh D E (TrtsRms Repa Mo icroized.
MicrohB&HGPR létdoﬁﬁﬁdn\ly GeIRaH &l ﬁo &ss bl @Y bﬁarﬁﬁr%dt%ﬁl industry to
materials and, 1f desired, usual pharnaceutica

reduccadhie mﬁr@t@sm@f drapbwsteagesi dhe rreftsen rﬁm rgicegmézaion isorsuglly to increase
the bl%agglg of ?hﬁé%g S ‘t():? e%ng%( g% 1g1pr(PVae Cl X S}fgra?lrtg? Elllc%,tl grao%%ssgl?ﬂlty

XMﬂﬂe§|Vat|VeS thereof, talc, stearic acid or its salts
can be used as carrier naterlals for tablets, coated

Tho fadlowingiFserles serv tRalestiges the prrscr aperien In mofordgtiile They are,
howee@ ok ﬁﬁeﬂ&%&% %Et‘cits s%lfesﬁfa‘hy%inﬁ%ﬂ. ne capsules are, for
exanpl e, vege able oIls,

Example 1

Preparation of crystalline form A of the compound of formula (I)

0.2 g of (3R,4R,5S)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-
enecarboxvylic acid ethyl ester phosphate was heated to reflux in the quantity of solvent stated in
table 1 until it was dissolved. The solution was then allowed to cool slowly in an oil bath and then
place in a refrigerator at approximately 4 °C overnight. All samples were dried in a vacuum at

room temperature.

The crystals obtained were analyzed and did not exhibit significant differences between the

samples and the reference substance.

Table 1 Experimental conditions of crystallization of form A of formula (I)
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waxes, fats and sem -solid and |iquid polyols
(dependi ng on the nature of the active ingredient no
W@ 2000/0&7062 mi ght, however, be required in the cRGEEPR{008/068219
soft gelatine capsules). Suitable carrier materials
for the production of soluti-8ns and syrups are, for
exanpl e, water, polyols, sucrose, invert sugar.
SLﬂdi‘EEhﬂt elnclafem;ﬁ:ramm wfnga] s for injectionVehinuk ofobrent

rfhané] ngtrhuk F)I’ water,—atrcohots,—pot yUIB.“?_’m tycerot
an ab g

\/pn 8 0 Suitable carriefr materials for

suipagltasetons (39r°6, toffdp exanpl e, natlral & "HePdehed

oi$§pn) sg3ﬂ§&ﬁw@nd sen1-I|qU|d 0 Ilqazdnmolyols
f?ﬁtgi'l?b@ll ?eg;ﬁa%eéﬁe AN ot oop [y PSR HOS
gl Me®rhdéxetonitita§erated el | s, |iquid mak@@ﬂkﬁﬂﬁhld
D@M@ﬂlfahﬂl%ce{dng %‘361°Cf @t4 ‘3C)3| C0hO| s, sterol gml/7 ml

=1 ene ng-cetHutose quuv?gyves—ﬂsuak——
smﬁ?qtbﬂ@r@alﬁﬁdém;%%gﬁ wettingland emjll sifying
aganzy, alebalimsthoheyclaheprevil 2y Gigent 5, L ml/5ml”
fI@m@Mﬂ(gmwggymﬁg agents salts for varyvmg t he

cribe anaoc

e E TR B SRR L g Hpent s and. anti oxi JAM < boms

into consideration as pharnaceutlcal adj uvants. The

e sa terw{nth de&&&wn]g crystalline fornms or the
afrorpn Onp Fﬁg corrpounds of fornula (1) can vary

p@ﬁﬂwymebg@h&hakﬁﬁmdepend|ng on the disease to be
controlled, the age and the individual condition of o
-by antX@aspmw@ﬁtdlfﬁﬁdthrhmtm@bt@meéw&hrai (st Katrpdiatiomhaying ¢haracteristic

our se ted to the | di vi dual r [ r i n
peales SRR festran b5 8Q" SRPRATE At eReeie bt 150, 143, 152,
16.1, 11})@ ages, 2b.3abeyt 216,12 A A0, THRINBE i phlokiRBHE reah®in this context
00 ny, cones {nto consideration. Dependi ng on
that tl@@\ﬂé pil ppcasfaint & e secasucmpefs ohtheplegtses gTheta of + 0.2 (expressed in
okinetic profile the crystalline forns or
degeg%%i%ﬁ%us fornms of the present invention could be
-by anadﬁ‘mretisp@t@dl mvﬁﬂg A inds etvzq;"padxmhatellw 3dezag62 ur17I2t4s1663 1623,

1551, 3 2hdaTi 8. LvEnohd Tl 105h0as fnBR. 73] 500 g term

appr(g{rlrlglfra%h@%é/a > }I}n@%oé&t% g{hggﬂlgge&% ﬁﬁ h?&lfrl ity Ip{hgﬁe)asli[)&m%ﬂtg of the
waverpnéper « %t hemphar maceut i cal preparations, containing

he cgrystalline forn(s) or the anorphous fornms of the
%%%%@%éd of formula (1), these nmaterials are often
m croni zed.
Preparation of crystalline form B of the compound of formula (I)

7

16.9 g of phosphoric acid were mixed with 700 ml ethanol in a nitrogen purged 1000 ml
glass reactor fitted with a mechanic stirrer and heated to 50 to 55 °C. A solution of 45.8 g of
(3R,4R,55)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl
ester in 250 ml of ethanol was added to the phosphoric acid solution within 3 to 5 minutes under
stirring. The result clear solution was cooled to -40 °C within 1 hour without seeding. The
obtained crystal suspension was slowly stirred at -40 °C over night. The suspension was filtered
and washed with 240 ml of acetone and 300 ml of n-heptane. The crystal was then dried in
vacuum under maximal temperature of 50 °C. 53 g of fine white crystal form B was obtained,

correspond to a yield of 88.6%.
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M croni zation is a comonly used and well known

process in the pharmaceutical industry to reduce the
w@a00wi0gloe2 si ze of drug substances. The reason PGF/EP2008/068219

m croni zation is usually to increase the

bi oavail ability of the drug-Kudbstance or to inprove

its overall technical processability. Exanples The

CobharstingiobodopkasfsarBe to illustrate the present

invention in nore detail. They are, however, not

FW?%ﬁd@ﬂbﬁéhﬁ?ﬁ¥$ZQts scope in any manner. Exanple 1

-by anf Eﬂ?@&]éﬁq thgrfaﬁt?&y %a#f%l‘ﬂ 615%51&(9 (}v'{ﬁl’% @J Khr}gdlﬁﬁgfpﬂm éHaracterlstlc

peaks ﬁlﬁc%’d wegfiee@myiaaawp@nﬁn@mm QprddimetcRy3.3 6. 000KyI2- G 12.8, 13.6,
%g ohex- | enecar boxylic acid ethyl ester phosphate was

16.1, ot I8/, 24-% &3-£ 3rd 27 3¢ he @&an@mryxwt@ Bl Ve 1§1ﬂa§ é%fltP%{ that there

is an Jrﬂ@?‘lt V\E% ﬂtr' g}{ecrg% s{uzc’e 5 V\}sddf?%@% i lf’f@@ta%‘?&lﬂ di %E(g%scedtlﬂ QBgrees

2Thetan a refrigerator at apprOX|nater 4 0C overnlght All

sapples were dri.ed.in a vacuum at. t .
-by anﬁﬂggreﬁygch Ring shetp Wéafam?r%@ate%h a3 g a2 )18 1728, 1715,
1661, %m Rist2, 81'3917' fﬂs@amsduiézeﬁ@mﬁ%@eﬁl\e@emﬁzhﬁ)ﬁagm 883, 938, 875,
the ‘reference substance. I’e 1Experi ment al
851, 766 mjl t |anemi “appystimhicly’ andaps noh‘hlsf @mtnxAthaf thewr isgh ancertainty in the
iﬂﬁ terlzatlon off3crlstal formA FormA can b e
meast ?ﬁ F?@Hmﬂuﬁvx%%:& 8y - powder diffraction pattern
Bhinaplaed with a Cu K a radiation having characteristic
peaks expressed in degrees 2Theta at approximately:
/ 6.1, 19.0,

=3, o3, " 20, Fard 2 . the-term
"approxinately" neans in thls context that there is an
Thebilk 3o ltiyn was phpartadsudisoriibs o6(IR, 4M6S§|-Gg4&®e5ﬂarﬁiﬂbei amino-3-
ressed i n degrees 2Thet

(1-eth§hérpa$?é5-0§/g1@ @Wﬁpﬁ%wqaghg A& sthya Al %hosgl&m 6 rates fay injection
T N

Befome freeze-drying the bulk solution is sterile filtered through a sterilized 0.22 um
membrane filter using a nitrogen pressure of approx. 0.5 bar (maximum 0.7 bar). The filtrate is
collected into a sterile depyrogenated vessel, for example consisting of borosilicate glass.

Under aseptic conditions, the sterile bulk solution is filled into sterile depyrogenated vials
which are then stoppered with sterile stoppers in lyo-position and subsequently lyophilized in a
steam-sterilized freeze-dryer.

After freeze-drying the vial headspace is overlaid with sterile filtered nitrogen, the vials are
fully stoppered and finally sealed with aluminum flip-off caps.

The following lyophilisation cycle was developed.

Shelf Ramp Ramp Holding | Vacum
temperature temperature time time (mTorr
O (°C/min) (min) (min) )
Pre-cooling +5 0 - 60 -
Freezing/Annealing | -40 1 45 180 -
-5 1 35 240
-40 1 30 120
Primary drying -5 0.5 70 1100 200
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"approxi matel y" neans in this context that there is an
uncertainty in the neasurenents o f the waven

WO eamedioerr rss off 3 cm 1 . Exam ple 2 Prepareg€i/Bp200$/068219
crystalline formB of the conmpound of fornmula (1) 16.9
g of phosphoric acid were niked with 700 m1 et hanol
in a nitrogen purged 1000 m| glass reactor fitted

W t h a ned f&ﬁbrtﬂaﬁdrfiﬁ@ﬁpti&ﬁthQa@ pbdticd tdkpetaqr®45 0C . A

mof #5819 of
Secon\aﬂ_z? E%H ﬁbAr‘m‘ yl r-lrL'iOhSn- 5-am no-3. {5I4- et h /I3 prop yg)/q, -C

ycl ohex- I-enecar boxylic acid ethyl |@ter {RO®50 i of

Totalﬁtﬁ)h@mﬁh]ewaszzadﬂﬁﬁi =130.2tHpe phosphor| Cc aci d sol ut| on

A" lIIIII O lU O IIIIIuth UIIUCI blllllllg IIIC ICbUIl bl cAl
solution was cooled to -40 OC within 1 hour w thout
chaditegzatibhef ebkalliedraryst al suspensi on was sl owy
stirred at -40 OC over night. The suspensi on was
F@Ilﬂtgrcéﬂbaﬁblafﬁﬁ%@é with 240 m| of acetone and 300 m

-by an Xgegfp m(i&%iﬁ%%{:tl Ny eatt% g’btgm?(wa gthélg,e Kga aglgltl n ]frle}lvallc Mracteristic

ure 0
peaks SRprecs Eﬂ/éég%esfﬂlhe“ﬂaat W0 Qibad frash rcﬁ&lﬁﬁt@@ﬂpﬁd) I @n13.6. The term
yiel d of 88.6% Characterization of crystal formB Form
“appraxi@ats hp eneans iy segongexg that ﬁlyrealﬁ axup@p)ﬁag@m‘rrhe measurements of the
o h a Cu Ka radiation

degm% jfhe% Otc;:flﬁg?% % {aﬁ%g‘lagggg%t)zpessed i n degrees

@pla 4at approxi mately: approximately 5.3, 6.0, 7.4,

12.1, .12.8, 13.6, 16.1, 18.-0, 18.7, .21.4, 23.8 and

pllinrfogm afp s alforpuationsy { hj s cont ext

Hat—there s am uncert mthe : of
60 1 e Hanr ees 2Thet a of ?e@(a)(advnr essed ﬁg&gggfgg%
Forpr of anpoutisloffarme (Br ¢ @0sptl%r {4 hay Phq 1dfar B2HEsds
HChO. 1aparpex gt el y: 3347, q3172, 2719, 1448, 1713, 1661,

Wik B infp e sofifohs o227 A e RIR AT Tl

= o

term" approximatel y" means in this context that there

Conta%t\%l\r/ ?%ﬁangr Sélﬁfsnttyée i nlStIA:h% t@ ﬁg‘g a@ggﬁfss of the

Closure: butyl rubber (D777-1), FPE laminated stopper, Aluminium flip-off 13 mm

The lyophilisate was dissolved with 1.1 mL sterile water for injection. The reconstituted solution
contains 60, 100 and 120 mg/mL.
Example 5

Preparation of the amorphous form of the compound of formula (I)

A crystalline sample of (3R,4R,5S)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-
1-enecarboxylic acid ethyl ester phosphate was milled for 45 minutes in a agate ball mill and then

analyzed.

Characterization of the amorphous form

The amorphous form can be characterized:
-by the lack of a Bragg diffraction peak in its XRPD pattern.
-by an infrared spectrum having bands at approximately: approximately 3257, 3180, 3070, 2401,
1717, 1658, 1555, 1301, 1246, 1199, 1127, 1063, 1030, 943, 875, 735 cm™. The term



Preparation of crystalline formC of the conpound of
formula (I) The bulk solution was prepared by
wa@le@eo8106: on of (3R, 4R, 5S)-4- Acetyl am no- 5- anmi PCF/BP2008/068219
(1 -ethyl -propoxy)-cycl ohex-1|-enecarboxylic acid ethyl
ester phosphate into water fl&dr injection followed by
pH adjustnment with 0.1 N hydrochloric acid (HO) to pH
“apprekifatcBeTacams i hez@nebxy tHagtHeheis b lukcS@linty irdthe infcasiremichts of the
filtered thrqugh a sterilized 0.22 nm nenbrane filter
wavenygihsts of 3 €ogen pressure of approx. 0.5 bar (maxi mum
0.7 bar). The filtrate is collected into a sterile
depyrogenat ed vessel, for exanple consisting of boro
silicate glass. Under aseptic conditions, the sterile
bul k solution is filled into sterile depyrogenated
vials which are then stoppered with sterile stoppers
in lyo-position and subsequently |yophilized in a
steamsterilized freeze-dryer. After freeze-drying the
vial headspace is overlaid with sterile filtered
nitrogen, the vials are fully stoppered and finally
sealed with alum numflip-off caps. The foll ow ng
| yophilisation cycle was devel oped. Characteri zati on of
crystallin form C Form C can be characterized: -by an
X-ray powder diffraction pattern obtained with a Cu Ka
radi ati on having characteristic peaks expressed in
degrees 2Theta at approxi nately: approximately 4.5,
9.1 and 13.6. The term "approxi mately" neans in this
context that there is an uncertainty in the
nmeasurenents of the degrees 2Theta of 0.2 (expressed
in degrees 2Theta). Exanple 4 Crvstallin formC for
use in pharmaceutical formulations Container: 3 nL
flint glass, type I, 13 mmtubing glass vials C osure:
butyl rubber (D777-1), FPE | am nated stopper,
Alum nium flip-off 13 mm The |yophilisate was
di ssolved wwth 1.1 nL sterile water for injection. The
reconstituted solution contains 60, 100 and 120 ny/ ni.
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Exanple 5 Preparation of the anorphous form of the
conpound of formula (1) A crystalline sanple of

W@ 3RIAR0BE) - 4- Acet yl am no- 5- am no- 3- (| - et hyl - pPCBR0PS/@68219
ycl ohex- 1-enecarboxylic acid ethyl ester phosphate
was nilled for 45 nminutes inl3a agate ball nill and
then anal yzed. Characterization of the anorphous form
The anor phous form can be characterized: -by the |ack
of a Bragg diffraction peak in its XRPD pattern. -by
an infrared spectrum havi ngldiaRds at approxi mately:
approxi mately 3257, 3180, 3070, 2401, 1717, 1658,

1. Crydtafifne f&r@l@B,of:(?l@,aR,Q%Ac&%ﬁﬁliné—@%ind—@-?(@v t18A-Propoks)-cyclohex-1-
735 cm 1l . The ternfapproximately” nmeans in this

enccaibonyléxacid iyl estrspBosPhatenwhishdy eharastsyized by pa X ray powder diffraction
patte@@@ﬁﬁ{? %E Fefaafthltelés%%vcﬁfﬁ%wgﬁ ﬁea% (ex%re%ggdlin'd%r%le@-tﬂeta) selected

orm

from t03 Brodip, coMistthgAdapyiloaimaioly3- 3 b piox3ndttly &t 0) b prok myoxly J7-4;
ycl ohex- | enecar boxylic acid ethy| ester phosphate, i
approifiataly {3 1 capprevamately, Ba8 mppirimetelyyl fywapioxanstely 46t 1, gpproximately

1, B e LB R e Paok DI REr S 28 Sl PP e

group consisting of approximately 5.3, approxi mately
2. Crystabinc dpimn Bxdcperdalgyto £ladm lapbeisxi thatetay povder diffraction pattern

compr"il%g rla? Teié‘g%ﬁ‘%#ﬁé% g@a‘%@%{i’%aﬁ%%}f@?%ﬁﬁ%%ﬁr% %t%é‘[iasrlsietleec:lté/d from the
group BRI Qe LEH1sxBdatdly 531 ﬁ@‘ékﬂ%@&ﬁ@%pﬁo@ﬁ%tely 7.4, approximately
appr oxi nat e %/ 24.3. 2. ystalline formB according to

12.1, anipgexnatelynhet eippraxiraatylyr Iayo, gopigamately flode epryaxigateled $.0,
' . ) b ) Se .
oo PAEBALTES e SATHLAYE ARER ALl SO 74,

consi sting of approximately 5.3, approximtely 6.0,
3. CryaapiinoXomaBedcyording, to @fuirn dx imitate@l the IRral, poaalor diiiraxgioe Ipyttern
12.8, approxipately 13.6, approximately 16.1
comprisH b IGaEICEeT, X 18Y 81 TAGIgR ateaPisseg iy degip wihetapelpgped from the
23ndstin@RALARONRLRLY 523 afp@REh ARR QX! RinYatdd 73 imatel
groupCrryl/s%la Il ﬁgﬁfoor m Byacégé%li ng t090[ éialﬁr@%, V\%egei ﬁaﬁﬁgxgga i
12.1, appyopoagér 1 248 fappacimanlypldt G, epprosomicly d 6l , apprbsiastely 18.0,

oo STy 15 T LR 00 R R TP BRI 5551 3.

4. Crystalline form B according to claim 1, wherein the an infrared spectrum having sharp bands
at approximately 3347, 3172, 2719, 1728, 1713, 1661, 1619, 1552, 1377, 1335, 1293, 1262,
1245, 1199, 1132, 1072, 1031, 968, 953, 938, 875, 851, 730 cm.

5. Crystalline form C of (3R,4R,55)-4-Acetylamino-5-amino-3-(1-ethyl-propoxy)-cyclohex-1-
enecarboxylic acid ethyl ester phosphate, which is characterized by an X ray powder diffraction
pattern comprising at least one X-ray diffraction peak (expressed in degrees 2-theta) selected

from the group consisting of approximately 4.5, approximately 9.1 and approximately 13.6.

6. Crystalline form C according to claim 5, wherein X ray powder diffraction pattern comprising
at least of two X-ray diffraction peaks (expressed in degrees 2-theta) selected from the group

consisting of approximately 4.5, approximately 9.1 and approximately 13.6.
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group consisting of approximtely 5.3, approxi mately
6.0, approximately 7.4, approximately 12.1,
wappeoxionat el y 12.8, approxi mately 13.6, appr ORCTEP20S/068219
16. 1, approximately 18.0, approximately 18.7,
approxi mately 21.4, approxiretely 23.8 and
approximately 24.3. 4. Crystalline formB according to
7. Crysﬂaﬁinmfd.rm chet@idmgttbelaan 5, WheircH rappewdatrditiiaviiaigpsiad omprising
ands. at approxi mtely 3347 3172, 2719, 1728, 1713,
three ngyl dlfffg%@n pfglssz(exg_rggs? ny_@%eelethjgta) g@j@jed ffglgpghe grl)gg consisting of
7 851, 730 cm1 .
appro;lﬂré?el é?a%f | neﬁ%gerlfngg an?%ﬁprog?h%ate@a% 6.
(3R 4R 5S) - 4- Acet yl am no- 5- am no- 3- (| - et hyl - propoxy) -c
8. Arnytphohsforme oé déRb"&Sﬂ)i -4 Aaciythnahnplansiso S (1pdtbglairap@xy)-cyclohex-1-

enccanli 15 467 S P R SR el it R BRI o S ey Bividifraction
patterft 8¥RIME SRt DifFLdlAPRallat ISt &) mﬁ@ﬂea%@dﬂmﬁﬂ Q‘WIﬁéT@aIﬂﬁ aup
consi sting of ap grOX|nateI 4, Ilﬁl%;pflroxmatel .1 and

approxipjetadx 3t 1 §0,89/6.2401, Grlyst&is év mietacldapdl ldg, @3, 1030,
1wherein X ray powder diffraction pattern
9435@%ﬁ%¥%2¢ng at least of two X-ray diffraction peaks
(expressed in degrees 2-theta) selected fromthe group
9. Thmyﬁhlﬁhé ﬁgnﬁcc@ﬂdﬁfg&hiaﬁﬁbﬁé yf daims lagopr exthéeraineiphols fbravdccording
r.oxi mat 13.6.7. Cystalline form C according to
to Clal&‘r gf%“ﬁe a W@F‘l‘f“)@cpéi?s‘ﬁ@%&é?s di ffraction pattern
conprising three X-ray diffracti on peaks (expressed in

10. THéQg)FsﬁﬂilﬁquOirﬁ at@)fdlﬁg ke ihyeshd dremmirbe @y @uﬂle@@nﬁpmusrfgnﬁi according
grOX|nat 2, appr XInat? 9.1 and QPrOX| ?
to claqrg Br uge as Aﬁﬁqa ﬁggsacf%er sigpces for the treatment and /or prophylaxis of

diseasés(vith éﬂ&a%%)craéed%ﬁ{ Yik@edemhmaiikdo- 3- (| - et hyl - pr opoxy) -
cyclohex Ienecarboxyllc acid ethyl ester phosphate

h haracteri z by an ray powder diffraction
11 U 8 ol e et i (AP P S G L ephg s forms
accordlﬂg tadlgich Spechd praphadomef Badidsmaits K OMerRealiyantbr/prophylactic
180, ..3070, é‘s% 1717, 1658, 1555 1301, 1246, 1199,
treatrrmerf digegees Whigte am@ateé?s Vil g apinigaserp o

crystalline formaccording to any one of clains 1 to 7

12. Plﬁfmzic*éﬁtlméﬁﬁ@éiﬁor{s%Hﬁm@ﬁfﬁ@ﬁ@&t@&aﬂl‘ﬁe (f(lm?ﬂ McBrdi 19% tolin§ oftelaims 1 to
therapeutic active substances. “10. The crystalline

7 or themmrplecsis elimsgpceer dengyto shemdt aed apha;fnr_acmmcallsoacopht@ble carrier.

anmor phous forns according to claim8 for use as

13. Alj %?ch%%gé#%a?%l%%yt%% ﬁ%ﬁ&t%%%%nﬂr%fngt Q&a‘f&g&ﬂﬁgﬁb eq{qe%tive amount of

crystalline form C according to any of claims 5 to 7 and a pharmaceutically acceptable carrier.

14. An injectable pharmaceutical formulation according to claim 13, which formulation contains

60 to 120 mg of Form C of compound of formula (I) in aqueous solution ata pH of 3.0 to 7.0

15. An injectable pharmaceutical formulation according to claim 14, which formulation contains

Form C of compound of formula (I) in aqueous solution at a pH of 3.5 to 4.5.

16. A method for preparing the crystalline form C of 3R,4R,5S)-4-Acetylamino-5-amino-3-(1-
ethyl-propoxy)-cyclohex-1-enecarboxylic acid ethyl ester phosphate, comprising

Step a)

Dissolving compound of formula (I) into water and adjusting pH to 4.0;



di seases with are associated with virus neuram ni dase.
11. Use of the crystalline formaccording to any of
wW@k@o87062 0 7 or the anorphous forns accordi ngP€@ER1088/068219

8 for the preparation of nedicanments for the
t herapeutic and/or prophyl aetd-c treat ment of diseases
whi ch are associated with virus neuram ni dase. 12.

Step bPhar maceut i cal conpositions conprising the crystalline
formaccording to any of clains 1 to 7 or the

steil HB Rl Qi PSR ek ode ArBPembBTan | o ect abl o

pharmaceutical fornulation conprising a
Step cphar maceutically effective anount of crystalline form
C according to any of clainms 5 to 7 and a

Asept%?‘ﬁmnatﬁgg(%lilca n¥ o%ﬁufr%l{epxérﬁg%na xaﬁﬁ ﬁmd sté)pgé’gril#?%%?atl %I?thea sterile
stoppethi ch fornul ati on contains 60 to 120 nmg of Form C of
conmpound of formula (I) in aqueous solution at a pH of
Swpd$ O to 7.0 15. An injectabl e pharnaceutica
ormul ati on according to claim 14, which formul ation
contai ns Form C of conpound of fornmula (1) in aqueous
Lyophslgding the wolatiom impstedm 3tefilized #edge-di@r. A net hod f or
preparing the crystalline form C of
17. T Rl iBirke fer MBI AR, PR fference to he gy grysals, new
amorréweforptso@pﬁla@reent@,omar@mgcesteep a) Dissol ving
conpound of formula (1) into water and adjusting pHto
4.0;Step b) Sterile filtering the solution through a
sterilized 0.22 mm nenbrane; Step c) Aseptic filling
the solution into sterile depyrogenated vial and
stoppering the vial with a sterile stopper; Step d)
Lyophilizing the solution in a steamsterilized
freeze-dryer. 17. The invention as hereinbefore
defined, particularly with reference to the new
crystals, new anorphous forns, nedicanents, uses and
processes.



