EP 07311 366 Bl Description This invention relates to a novel nonohydrate
of a[err]-lactamantibiotic ly to a novel crystalline
nonohydrate form of a 1-car bacephgﬁpééyr%# aﬁ'he [err]-lactam anti biotic of
the formula | [err] 15 where the asterisk indicates R-absolute

st er eochegogliplion i S @ potent new orally-active antibiotic. The antibiotic
is described, for exanple, in U S. Patent No. 4,335,211. For brevity's
sake, the anthHion oIS & a i@l MONRRLAS 00F stdtamakitibieticl momLpaicutirly to laenovel
referred tQsilnetntolydfateyormedt b dlcarBatsitalbosdonil 63892. 20 The present

i nvenq}m i STheigh@tkreahtibisticloae iyt lal | i ne nonohydrate of LY163892. LY163892
crystalline nonohydrate is a pharmaceutically el egant hydrate of the parent
conpound. The crystalline ngohydrate is stable over a wide relative

hum dity range, (i.e., appr?xi mafely 10% to approximately %0% and
especially in the hu ty ﬁp coupfexed in production and subsequent
st or ageto( appr oxi nmat t he ¢l she (commercial) form containing

t he conpound. In co th di - I detetra-hydrate forns wll
either | ose 25 n Bt er at bﬂl S rp'/dity range, naking these forns
undesirabl e for use i "ePphar maceut i cal foeruI ations. The crystalline
nonohydrate al so has a superior bul k dengody to the other hydrates (such as
the trl’ﬁydrate and tetrahydrate) and thus is a superior formfor use in

capsul es, w%ere tﬁg%& th 968 \sRreokibfist, higr B&th Holw drayAtive ERbickic/ 1h3892
crystal | ' @éoefop lh 0\éep$térﬁ’“ 5,b11EFdr BleiBMY dakb, o A IREYNERA of
diffracti gﬁs tﬁg £bov 0 16 by ihe Bty Sbrid himisp By 33egdall € d
1711 18,79  1pe- & Rtion is d 98 t@@\e crystafiifle fhoflohydrate of DY163882. LY163888 ciflalline
7.371°_/ . Jmon @nyﬂﬁte is a p%&e&i@aﬂy elogdaBhylratifof the paréit cbmfifind. The dr{istaliine monohydrate is
5.'15 . bk o3t a wide-réi&tivé hubidity rangd.Qi.e., approximately 10% to approximately 70%) and especially in
the humidity range encountered in production and subsequent storage (approximately 30%) of the finished
(commercial) form containing the compound. In contrast, the di-, tri- and tetra-hydrate forms will either lose
25 or gain water at this humidity range, making these forms undesirable for use in pharmaceutical formulations.
The crystalline monohydrate also has a superior bulk density to the other hydrates (such as the trihydrate
and tetrahydrate), and thus is a superior form for use in capsules, an important advantage over the other
hydrate forms.
The LY163892 crystalline monohydrate of the invention has the following X-ray powder diffraction

30 pattern:
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4.29 ° 1.00 4.06 .35 20 3.89
.20 3.77 .28 3.69 .37 3.53 13 25
3.39 .11 3.24 .10 3.13 .05 Ei’l‘ggﬁé%%% 2. .03 30
2.90 .04 2.85 .06 2.77 .03 The above pattern was obtained with
ni ckel -filtered copper radiation (Cu:N) fpewavel ength [err] = 1.5418 A.
The interplanar spacings are in the colunn denoted as "d" and the relative
intensities are in the colum "I/l [erf™ uT npound of Fornula | can
exist in the formof a zwitterion, anf Li,l Yo lbe cl early understood that
such a_zwitterion is enbraced by the | neemi|i ars |40 The crystalline
nmonohydrate is a white microcrystallihd26olli d40 As di scussed above and
further evinced by Figure 1 in the acfpofp@ryi#y|drawi ng, the nonohydrate
has superior stability when conpared [o8#hg dPS | tri-, and tetrahydrate
fornms. The data for Figure 1 was col | pcT-& |bySbllaci ng freshly prepared and
tared sarfpl es (the noisture content of &3atH f- mwas obtained by a standard
Karl Fisher analysis) into control | ed} hff§ di t- jlars at roomtenperature for
a sufficient period of tinme for equil|bf icqucboccur (2 to 4 days). At
the appropriate tine, the sanples werp fgigved filromthe jars and re-tared.
Al weigh% | oss or gain in the-re-tarads'érmr were attributed to the | oss
or gain of water. The percent of wate} kg4thé«§$nple versus the relative
humidity of the jar in which the sanp|e,yng sjpfed was plotted for each
hydrate formto generate Figure 1. Th S42@V696d(n al so provides a process
for preparing the crystalline nonohydfalgs df &1¢ conpound of Fornula (1)
whi ch congpri ses adjusting the pH of ah gasqousp ol uti on containing a
compourd of Formula (1) to about 2 to 637ﬁhe_mpnohydrate can be made from
t he anhydrate, various ethanol sol vatps3ed e 3ali ous DMF sol vates (or the
various conbi nati on DMF sol vat e- hydr af e3.53 qr .13 ¢m t he di hydrate of
LY163892. (The synthesis of several of 8d&Hh st&fting materials is discussed
bel ow I n2he Experinental Section.) The3p¥dfetrged starting material is
either the anhydrate or the ethanol sbl %84 of0 LYl 63892. The above
starting materials are first suspendef 8 Vat® | The nost conmon procedure
is to effect solution of the starting| n&®®rli al® By the addition of a mini mum
amount of acid, generally 6N (or nore| dtfutje)%hydrochl oric acid.
Al ternati®ely, a solution of the starti§ rai§aieﬂ Is effected by adding
I

the m ni rum anount of base (for exanp ey, He - I rum amount of 2N sodi um
hydroxi de, resulting in a pH of aboutlZz=5) 1.3 EP 0 311 366 Bl Regardl ess
of how solution is effected, crystalllzatlon i's induced by slowy adjusting
t he pH Of35 t Mke above pattern was obtamed with nickel-filtered copper radiation (Cu:Ni) of wavelength A = 1.5418 A.
The interplanar spacings are in the column denoted as "d" and the relative lntensmes are in the column
"INy
The compound of Formula | can exist in the form of a zwitterion, and it is to be clearly understood that
. such a zwitterion is embraced by the invention. '
W © The crystalline monohydrate is a white microcrystalline solid.

As discussed above and further evinced by Figure 1 in the accompanying drawing, the monohydrate
has superior stability when compared to the di-, tri-~, and tetrahydrate forms. The data for Figure 1 was
collected by placing freshly prepared and tared samples (the moisture content of each form was obtained
by a standard Karl Fisher analysis) into controlled-humidity jars at voom temperature for a sufficient period
of time for equilibration to occur (2 to 4 days). At the appropriate time, the samples were removed from the
jars and re-tared. All weight loss or gain in the re-tared samples were attributed to the loss or gain of water.
The percent of water in the sample versus the relative humidity of the jar in which the sample was stored
was plotted for each hydrate form to generate Figure 1. '

This invention also provides a process for preparing the crystaliine monohydrate of the compound of
Formula (I) which comprises adjusting the pH of an aqueous solution containing a compound of Formula (I)
to about 2 {0 6.

The monohydrate can be made from the anhydrate, various ethanol solvates, the various DMF solvates
{or the various combination DMF solvate-hydraie), or from the dihydrate of LY163892. (The synthesis of
several of such starting materials is discussed below in the Experimental Section.) The preferred starting
material is either the anhydrate or the ethanol solvate of LY163892.

The above starting materials are first suspended in water. The most common procedure is o effect
solution of the starting material by the addition of a minimum amount of acid, generally 8N (or more dilute)
hydrochloric acid. Alternatively,-a solution of the starting material is effected by adding the minimum
amount of base (for example, the minimum amount of 2N sodium hydroxide, resulting in a pH of about 7.6).
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solution of starting material to the Hesired range, preferably to
approximately 4 to 5, and nost preFEOasgl ng ut 4.8. If the solution is
effected by the addition of acid é rred to raise the tenperature
of the solution to about 50 * C and slowly add triethyl am ne

(alternati Vehé(galrd'l‘e%i b“ﬁﬂmydﬂftl&i( ls0botbe? CT‘yQﬁ“lZ%ﬁHHUiB 'uﬁﬂoédrﬁy' diowdy RjulihgOthe pH of the
appr oxi matlulionfof Statting MBfeddl REWe ddsited @h f@ tally A8 ¥SdrdRialdly £16) BRSO pleferably
stirred angoutaieni e whltichlis ama b Ghel kiitidn &F aBiHit I8 Pretoed RABEE 16 RerPbratulkcor RS €.
Seedi ng t hwiuiddl i khoa150MCdAd Slowiiadid triethPdmide (@fferrativily] sobilin MGdroRIBI0 b sdlutonamtillay
in the_addiH bfoappieimatelyl .46 ishained. SThp rigeddedlly @ieveloping saspartiph ds stiree dhd gaintinadf &ten
done when dbne §0FC afuriighthe dtiitidni afrthe basap Peeding et ediutiordl wih al small laevowrit af iystgfline
mat eri al sodnghyidete ess indlief additiancheligd of lhasedsiptplerirayin Fay exdomiveseedingeis pfién doneshenlihe

t aken t o apbbaf dhei solatian|is/approkigately d .8alf] the tsfading méteriahsaludipriwas sffected by tHeyaddition of base,
hydr ochl orthe Pids efpwly tahen fof gpprerximplgly stobyuthp edditioh of e acid foraferably AR hiedreohloriaypcid)
hydr ochleorEfiectiag selution gf theyeferiing tQS'P'y'Q‘i‘ Aydrechiatic asid a5¢ indupingonistatizationoyadivgiing thee
sol uti on tR’F'?i rSBITORR appLeximalg \ﬂ?latvf'tht"ﬂ“é’?’ﬁ i§ prefpged.o ef erred. The

suspensi onmr,ed ;F%ﬁﬂ °'\fo’r° %E{ 'Dgf"t’%‘ s‘@?‘“ Frgttt;o'trf" ?Fa‘ @?’%'mﬁ?}‘fﬁ 96!? to
th 1 Ggnen a | echni |° h

:gp\r/g‘)é:“rjrﬁq :Enssr:.\é C) are &oold o 3 roxu E‘ lep‘:ﬂ B tere S . I an UC

and al oweoguﬁ @sl didh 3£ s el 2, M s 3 %Qéﬂantsﬁ? 'f%

pH adj ust 1

stirred, fact.tq% . ﬁyeg,ieﬁne .ﬁjﬁ% e Eand% e g A t“g;'\"gégmql' ed

30 [err ] C Jh%a Qéiﬁaé% mntsftﬁe?a& Re& PhatRacButical 8MBdirias"
oven) . b e hisdful fh.ethe @o‘ﬁf?&%f grat p&sEﬁh&addrbVa?fpﬁdeﬂe bARKIA irlfertiohs MwrarR-Blodbed animals.
phar rageut i CoMith tepadLth 3érpsdBitiche AP fotaP hdhtnishatioh TsudR lad ¥Bleis ABd B5Ps@eH), tid Biny Sufdblel NE
monohydr atdarief, vériide c08FPIeA ikludbsDEdmMihon dxtipieds Sk a3t Edingd dgbnt NG REMHI 'sGrup,
phar maceutdcadd, hylatdcsoeyibiabdgacanth) polyeigpyrisiiiie QP@Riom), nisthyicsliuldsd, 8thilbelidiesePsodium
These pharcmossihglediuiosinagixybrapaimetbiiceliolbse, sueée, and darch; Wilerscapd tanidrs, ¢dr example
gr am posi tqomestarcid gylatinilavieget suoreseb anidraryistaling odllelodei savkin, i manvitel, rrdidakciom dehdsphate,
ani mal s. \Nodibm chigrigle dand @lginisrasids disintegnators such @s arbscahellose sediuat, imignoc(ystalite cetiuloss,
tiabl et s armemcsigmhusodisin, stardhenlyicelpten atginisi acidishd mutahle wetfing agerts uck apiodivsmddupd suifete;
i ncl udes CHfFBACAEI SR enagnesiis staaratp jandy pihey raailist stoarates stassia AR dilicasg fiyg, talc,
acaci a, geraes pils agd colioidysilicy. Fig P,Qa?ﬂeﬁs ;?'B g roH &f w'atetseerc PB?ftVdBYPéyg or
met hyl c¥ |1f lecsan alsp bp wsad; [ may be degjiably #6997 ﬁ?‘ gosage form more
hydr oxypr d%y "‘E"YPP X g| ' a8%°é’a"‘?u?frt%§@p 'dgﬂtﬁy the Jrqduct lF’I tF'%‘?‘% m&’h 8'3?: Q? Foatsddy
I

fcglrl ef(gme) Fhﬁrma uti a r|n|bos tné %Eemq ose i ns%(a:r %}n% rotg) ougJ ‘ u%
al gi gl CSaCP hr:gtbw% Btrergh ﬁj'géug I;g §s If é’ Iswr%ddgru Qr ) a
itote er e used in conjunction
i cr ocr ot ol s &ép%rat.é'@rme ey r&){ﬁtablﬁ v e>8| ﬁo"n% £ cRvddbioRbC
aci d and ”EHE %uéﬂe& S3pengifly %e%tssébﬁ a8 Scaxdd k! c%htﬁ hy e, carbox-

| ubr i cant syngtgN céldiodEP SORIRES Mt lsEdhin B e fL%ﬁuld%E Alideles, ﬁhﬁé}ﬁ RS or SRR I C
acid,; siligeféhels stich as ts@dr&se HPIPE Glucosd, | siechH, §d?ljmh|0b @dparfainle] wéttingrageme lslidhOas
agent\s/&uwad.a«ﬁ AP REFaR] Silicondbil, 1] valkbus IFRIFGNIQBNsurtaRats] o dhcanhd ploBdivaies 30ch dshe
| i ke can aheitgyl, peopys @€ butylt p-hilyox{ denkoatés; @b lsarbit Gciaddyes Hadre Badgalta Gadht ast svdiomk e
t he dosagechionderritio ragid asisdf Indrtiargradnl o spdie@ sitratg dnd watesails cand @stors stah dsedinmond oil,
identify tffactiopaterbicecenut oithiydtogdriated sastenyil, bithin, emicuoastekid andithe fkeds wel | known
in the art. Topicapbompositionstcae e fomviatedi witho Pevitable tarrisrsp vehiclast orj exgipiatts’o suchreas
al so be+si rhydmehobip priydfophilicsiasesi Syah besps inghde gintments, cregmis ohlokiaag be ei t her a)
aqueous or oVeterinany phamageyteal compesifionsofdhe wHRiotiscomeoupds nagy hepagdminigterqd) in shefepd
dry powderor e dsigkingwalprsef ifarmiaimalgi Mermlively, the, corpoundsan be formulated qacipfamagmary
bef ore usePrergrliggs Hg'ecf“'ﬁq'eéyﬂ'gﬁr g "1"?? ’Wc’tp &y %ﬁh ?F['&'fg' P ylsltplegs a?sat

t he term 't sl i ) n él ourl:: Utalse
oyt E i %;g% ec:s.,t, un§ %{ %i%%aﬁf il SN

')

hydroxyet L

car boxynet y"t( kLia ey ikl TP
such as sugpB5ately Bl ﬁ;tfgg QJ. ?Jélfnh Ber |§|9§r bfbod %.gﬁts;%%&s@”ﬁns Adubt NY
agent s gUCiangsiy 4ita éﬂdﬁi‘zb@h'nbl’ abdit 7 gfdnf: pePddy lfdr @R Sauinbmanl he vari ous

Pl urom cs[er pirin urctnﬂget@matmer@ Wittt mSibrit Brysthlird 1ndHPraté @ftibTots; the@RtiboRE Bdmpound
propyl, o0rcakyb Ydmifistbridl XdhgRIBMORES S in AUltIE 8d3bEpen Gayd Thedkybatment rbgiv® may RGdire
sal t s suchadmmist&idh over 6Xénded piRiodsCdf tithb,Jorainble, @ keveifal diy$breforgifometivo G thise drbaksn
citrate; and waters, oils, and esters such as alnond oil, fractionated
coconut oil, hydrogenated caster oil, legcithin, alumnumstearate, and the
| i ke. Topical conpositions can be forrmulated with "suitable carriers,
vehi cl es or excipients" such as 45 hydrophobic or hydrophilic bases. Such
bases include ointnents, creans or |otions. Veterinary pharnaceutical
conp05|t|ons of the antlblotlc conpounds may be adntnlstered |n the feed or
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preparatidns with "suitable carriers, "vehicles or excipients" such as |ong-
or quick-rel ease bases. The crystal Iéép& ﬁo&%;ggrate of LY163892 can al so be
formulated in unit dosage formin ‘st 4 sterile plastic
pouches containing. a port with a septum or sterile, hernetically seal ed

ampoul es. Thiy AARMN dnitistdr&tEpds dbstf & thd B BRRANMAHiRkePodCVAIMBESRS o Sich Yddtdls as the
dosage MRy War¥ ahd 9&Vem} Otithe JMELtSH, ol 46 ANF gbridraP Rl oflfo gétﬁﬁfsandpth@io%f'éi&é RCkhe
amount i s f eQERIRGndnehyafR dRtibiotic GEMBBINMRES! Fefvula ICHP H3E The pationt BRY P eridrdorgahibii or
ef fective amuxtdtganishhs idRedihRtidibdibile nmonohydrate conpounds of Formula | is
from gppreoxi mad b Yolldwifly Prgparatiorisand ExartiplogGheObrms @itithyidimgrsite, kidisagmagiomf redondiye
wei ght per emsia, inFlared spaoitiscvpy &6 ably@fadIMPyn.nof ardd.r.frospectisdput 200 ng to
afbout 7 gr ans lpemjuddiyn Wit themmacpédra, enfollowin@atrbravigtians ere wsesie"sd s singletl'dtasdoublst h
t he i nst ant "ai" yssdogblétiohdouhipia.dM\igltriplete " rigt quatabtand 'mt inewitipleti bi ot i ¢ conpound can
be admi ni st er dde inmn-ia seschiz were cifaingd div  Generali Electrig| Q-390 S30¢| MMz dnsfyement] ghpe clirical

t r eat ment? r etifisrage eRKPsed A velesarris pproifiien dowfiels\fiom tatramethfeilgngder i ods of tine,
for exanple_ for several days or for fromtwo to three weeks. 4 EP0311
366B1 The afReAmenialSectiont ered per dose or the total ampunt adni nistered

wi || depend_on uch factors as the nature and severity of the infection,

t he age and%@?&%a health of the patient, and the toI erance to the

crystalll Libi nds_of

patient an d 2?-{%2%) &é?ah\mo&te{aﬁndgwg%@ﬁ Sc%tga F g?/t &1 m? Q-c?rﬁoxylfgn faé:?t In(t)orr]'n

S I'n t he BW th iReW % 'foﬁ}%heaﬁ} Eﬂ?uli 8dm t‘)g'%ort'e% anhydrate. Thus, the
di et hy! f or yzig, &oceauef itfor FEUEE hdacll R RAER P Shbibibus 'a ViRleCmpound, and the
SPECt I 0S GPPYarihs® pRBLANBY Iude? CrsldbFa" Badh the »coBiioh df -amofpRSUB Bnhydid Yo thbcrystalline
conj boet i ON mhdh{fdritb.EAIsA- idled in 6 Brobddires brdahel Bbdefit of BthGIREMBLIAL SMVEtesErd HY&E8E:
"s" i's singldehedin d;eob@sedwmbp@bedureebd" i s doubl et of doublets, "t" is
triplet, "g" is quartet, and "mf' is nmultiplet. The n.mr. spectra were

obt ai ned onsSap@eneral Electric Qe-300 300 MHz instrunent. The chem cal 10
shifts are expressed in 8 values (parts per mllion dowfield from

t et r amet hy| £Y16389@ AnhyEisefer i rrent al Section Exanple 1 15
7,[err]-[2"-(R)-2"-phenyl -2'-am noacet am do] - 3-chl or o- 3- ( 1- car ba- 1- det hi ace
phen) - 4- car BigR {4 Arecedyie Aq m)n- ohydrate fromthe correspondi ng anhydrate
(LY163892). (Exarrple 1 teaches how to formthe t|tIe co ound fromthe

cor r esporili n té?@%“ at"PHsLPE"re't% 0%?'7’6‘6%‘" g iafter G2 é’F""°‘§1"§ 31 ‘ia@&dh
how to. naked % A d &-sstwaet@ e | .soe

under " St ep4

Oryetal o e R i@ ff, e ﬁ%@ o 9%.,§§@?§weﬁi‘§ d'"zésc 85%'

other intgr f ea,;,a% %ﬁg’ ';%p Temh o oh g‘\i{c(? g& G810
C was stir
0 egﬁﬁod"@i&dlwg t rd With ure was fT:ered over

procedur €s) puq
anitr ogen g;,mg&pfgar é’ov
7[err]-am ngy ®C h@'itraié- &t 1ni€ FoRElcohtaind® GHPLHREA - FamiRbdROniibe-S-ciidrb-8-(1-carba-1-
zwi tterion Ga 99\)-4&}6&{}!!8 aviB) ﬁ&nb(dlnm ﬁﬁl&é)’ lihidr86). Thb3RE- was Hnse® wiltPa Fidinal
wer e ‘addasl. ablat GOAUDMERAterBolikonT TheWReteSiity théEoribied WadhPwis visimetoto 50 & &raafie pH
cool ed t o - biGhq &diutipn was ddjusted] toes K36 addition 4f HGthyldije @d0ati). The mixture was seeded with
2- (R) - 2- phesye D¥163802 0@osDMI) ditybirateitiskn, thdpitl obibé sautionl evass bribbghf 508 By the additbé of
nol ) was adtietlylaviae. The 2olgtion Fasrstimed dor 3@ miraitbs a0 tegirh@ystaligation. Jinibthaping 2hmass
stirred for adiethtsunkes the pHeftthecsolutionas 6.1 che sol@on was BiFed for an] a@ditichplB0 BBnutagiaki0 S do
was cool el stebilize $p@Hr Theesyltait mikjuleyds itored ovar polgrronyleelbrough tp jolopedhBiighnes filters.
(1. 05L) was Eaghdtier wes washed vith a 9:1 a DMF:water mixture (50 *C, 1.5L) then with acetonitrile (2X, 1L). The filter
cakes were pulled dry on the Blichner filters then slurried in 3A ethanol (6L) for 30 minutes. The slurry was
filterod on a 32 cm Blichner filter (the filtration took place over three hours). The collected solid was washed
with 3A ethanol (2X, 1L) then a rubber dam was placed on the filter and a vacuum was applied on the filter
s0 overnight. The resultant solid was dried for 2 days in an air dryer at 30°C {o give 745 g, 73.7% yield (from
theoretical base grams) of 78-[2'-(R)-2-phenyl-2-aminoacetamido]-3-chloro-3-(1-carba-1-dethiacephem)-4-
carboxylic acid anhydrate (LY163892 anhydrate).

c.oo'-g.

Step 1, Prooedure B

DMF (1L) was heated to 45°C and 78-amino-3-chioro-3-(1-carba-1-dethiacephem)-4-carboxylic acid
zwitterion (60.0 g, 0.267 mole) was suspended therein. N,N-Bis(irimethylsilyl)urea (136.9 g, 0.670 mole)
was washed into the suspension with additional DMF (140 ml). The suspension was warmed to 45°C to
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m nufe pefiod raising the tenperaturé -of the mixture to -45 [err] Cto -25
C. The m xture was stirred and viar e I—ﬁl ip%&%{err] C over a 30 mnute
period, yielding a mixture with a™p The m xture was filtered over
Hyflo[err]. (The filtrate at this point contained

7[err] - [ 2gnd Rhold soiidRinb seutior Whd @ifektais Gfmparattid| 16 10nodr thehr aBDB~40- C. Pyridine

det hi acepn m 0226 kiiey bridCe-@-2-Phenii2rsmindadaBt Eorilie) hipmsthidade sdit (BR@O @t @267 nidiey
filter Wasadadas®sh tid sdiutioh 6vend NBNIndd perRTBHIN the fomPeratuBIuF thambietion weé meintained afhe
sol utj on easiondjhel sditidn was sfiréd foyanbiher 3aiinuteis thon ofienched it HN hydrephlofci@l (B8 ml. The
M xture was2eeeeerd water(1tonik (QuUiMGReShingirecsoDidRy tettipbipidirecidnot grogboyeTd0 (3 The
sol uti on eelgios was ingigased to 3.9 omérfidtreinutesousisg %‘ibﬁs’Ff%tt%ﬁtﬂylaE‘éi‘Plpdﬁp Tf"Plsé “fﬁg)ane
(200 ) weesechuithole 163592 anbudretp andythe i of thees %\«W}?ﬁaﬁ?dé" 133 ﬁ"ﬁ@
The resul ehie s'l"f:?e(t”’%ﬁ "é:Wa@ 572 ?"P’e?‘e'ﬂ“‘ﬁ%%e gi;
BUchner f Pfiqegiat E'a% st 560 en r el A %&‘50
on the BU@ %ag ["e tlfn | rfa{e ?ﬁ' eE;h ‘F, mr nutes. The
slurry \%ag P‘t e?@d on a i he tratlon took pl ace
then a ru dam was placed on the filter and a vacuumwas applied on the
filter 50,QyRkdd MdNbhyarkiee resultant solid was dried for 2 days in an air
gramg)~ of sgep 2, Procedure A.
/[err]-[27-TR -2 -phenyl - 2' - anm noacet am do] - 3- chl or o- 3- ( 1- car ba- 1- det hi acep
55 DVF ( 1liiacaptemipe-edrisstylicacid @hteydrale (14478 g) were combined and stirred for 30 minutes at 15°C. To
7[ er r | -mnitieoreSuitartstonp was gdded Aydyechlbric] adich (6Nc 339hrelnf -1 weter HBR Sy vas stired for 30
N, N' - Bi s( tsplizipatwag istredyipr) 39y raipuigs]met the fnal eﬂdslvmofdwpeyh'%as'*c'%a%arreﬁ qﬁﬂtca'b?%@”g
suspensi orf758inihandcfieiresodiypXethpiope aI‘-'IBt °tat e

0 mmu The
sti rredaoatwatef}gﬁ HQ t Wle aintainin e ok bl iGte
(43. 15 ;:810 5@5 C he res 8 ng é}tgt Egg hydrate The
hydr ochl or El'i T_I ()54 | ure w rgnadg,\t{g{ ofd

filtrate (48 ChTHeh®ILIGITIES Stiket\drBin) betwen v Nied44°C 00 8T minatds tid givey kel hofnogeneous
t he sol ut iscutionass anmed i 91Q add Btotey. Theclitterddiselition we warmpe th§q *Snindehe Fr'héf the
sti rr edof edditien obldethyiamines Thesrglufign yyae é’é”eﬁtfmﬂt‘)a ?;% 3gm o gﬁ’i

glu \_o{as | or m
C, 1.5L) tH%H“% Eﬁs Wi?ﬁ
over threg. ckurs) The col | ect ed soI i d was vvashed W|th 3A ethanol (2X, 1 L)
dryer aj, 30 f{err] Cto give 745 g, 73.7%yield (fromtheoretical base
hem - 4- car banyd i(fiteda,i Guritiadly dryatel (78-12-68@9Peryheipainadcetpmideitaeghlomn; 3-(Pcaybetide-e B
Zwi tteri omifu§s. tngn aaditeal amound pf hwerochiris geith (P8 dnl) wasagddad to effect complete solution. The
45[ err] qur@OgunutesEﬂ:eg@gnsgem il r veéa enﬁe d?%twa%wa dswnh
10 minute ¢ o mlxture o 1 Jur fo ov§ ddulz86h %ﬁcuﬁ&h@f)ﬁ‘bﬂ sl

-48 C. Thé rtﬁhﬂ]y ﬁﬁn\g%fb maRbifhd the tethparktblecdt leCeubgahsichd

%% e £dr ﬁ
m nut es™t w:gleg ) é 3 |d|'| W£ r%tm'e %H&tb@iﬂer\/\@o%lea ttd b6 @ovePs 1 hour
anot her 3 emcr"fhee&sﬁ 3551 Qé&eﬁg 3 Qverpbifbrophiohs/ 61 80t IBuchnaCittet. {tie fkr wds, colbrddl2 6

nol e) a”d Wi la&fam(ahd Vacllinh wad Isihthind dittﬁamibi éwe oveliyh TheiitieOdhke Was e titeeardi d
not go abQyifed 3P1 [n6irMih whied 4L} 14 595G Wid SuBpenkish Wl ferdd,itho fitef @us yastdanith filtered,
filteced plidlwalet &52G (3 hLitah® he il cskarwae covbred bidi vacuimcvats lapplipd-odtie fitbresake for
sol uti on ViRoutsNTHeeMBE Chkd Wadl cit fromethe Biér andmut B2 cleanertjainoven kosher drigd dor 48 hours at

t ri et hyl andome. Thismpoceduneyialded 958. g oftbes LYY 83892 thonghydiate. Y163892 anhydrate and the
pH of the solution was increased to 4.33 over 1.5 mnutes by the 10

addi ti on dftept 2, Pecédutedyi ne. The sol ution was stirred for an additi onal 30
mnutes4to give a thick slurry. The pH of the slurré ase 20ve

vvas
24 mi nutes_byA-2h@-ZRbenyt %ammacwm'eqlﬁgpr'arm% carb-il 5 ﬁ ";‘g;
added to tde Q08?79 wes susagnded ° L’ h&ﬁ’ g %’mon N u "‘
stirred foplof @2ty Wﬁ't‘ grded pnd jhe ?‘13 i o 1
DVF: wat er 2)&"1]? 6'° lrlct ' K te as f th
a
filter an d at r xn %l& h@ﬂlﬁi {heg uti%h td45
C for 18 h uh 9’& 5 S 806~ ¢ 81d Ghbd tr 45
cont am nat i utxg ﬁ'h) r%&ﬂ?ﬂi‘ plta el:t ci r{\@ﬁpﬂy ﬁﬁcﬁne?ﬂmﬁl €rfRo Hiter cake was
Procedu shed with water (100 ml) and the cake was cut from the filter. The filter cake was added to cold (5°C)
55 water (600 ml). The resultant slurry was stirred at 5°C for 30 minutes. The slurry was then filtered, the filter

cake was washed with cold (5°C) water (2X, 100 ml), and the filter cake was dried in vacuo on the funnel

overnight. The filter cake was air dried in a cleaned air oven at 30° C for 24 hours 1o yield 131.44 g, 74%

yield of the LY163892 monohydrate.



Water (fil'tered, purified, 8L) and
7[err]-[2'-(R)-2"-phenyl -2'-am noac ] 35, hl oro- 3- (1-carba- 1- de-
t hi acephem - 4- carboxylic acid anh;idwg‘%@%ﬁ) g) were conbi ned and
stirred for 30 mnutes at 15 [err] C. To 25 the resultant slurry was added
hydrochl ori gep8] modefie ¢333 M in 1L water). The slurry was stirred for 30
m nutes then an additronal anmount of hydrochloric acid (20 m) was added to
ef fect conpl etveate QLY bridtiydrodiiific S6d (410 MNofWAIS inSALI watef)GvefeQdomBiledTLYNBEE2 aftyarateiwas
final addit added @hd thy dugpedsionrwae stirted dor 1Batituidsc Al hdditiohhl amounoof Hydactioric 4bia (10 ni)
and (tej raseatd adipqd @bdihb esnleithn awds rsirteit foratibaur at @g ° G Befiggt solationaTidesdlutonCwds!fittered
suspensi on thewgtsglassifibat phdon 824 om Nledned tabétnp fewelpibe Binhwasariisdd with avated(500/l) than
Hyfl o[ err] fheliittrate tansibrigditb a tleaned fiask finsingavith deudblevfilteredvaatére Theiilttate v88 heatedetp 50 750
m ). The coensr héihdurs. Te the wamed filliate Ivisthylamine wes addedoveri i0 Minvtenperiod do Bige pdpffhe C
over 15 ni naluign toTiR5. e selutionasfspaded withs LY163698 mjopehydsele.tand the ggjutign’s jpH was brought
triethyl & Re! %ﬂ"?’e“orfﬂff“ﬁ?saﬁyrﬂ‘% dt"ﬁ’é“tté?ﬁ}'@f"meup@ reguitanhalurry; was siired fored0\iguies at
48[ err] to ﬁ‘b fhP E’ %1 %dB" ?f tﬁ°‘WéP§“'§ %’Géél %W'W“’le‘ﬁm Thefresultant
LY163892 T é%’ 1 "'EH' '1§§’P gae
to 1.8 over inwa“ °a §'§§ fee ﬁgii[‘”?" %%‘]?' r ec;'srﬁ °‘”as
m xture V\?S 'L{eé? %L é&l@efv QIE fr n[ sult énsnon
of the |re 0 en@ i%g
Wh' l e mai nt @ §' o%}e& Qrﬁl \;a@u ﬁ%tiﬁa Tp i‘l
C. The SUSpE‘)n_éﬁ}ggﬂerV@? 18). IThd aké wgssdri‘gh Ma%( ?lgurg) lte aﬁﬁ’&fed%;
hour per i 0deleahB& aibsiaR Biteiwabh Y548 3bic fo?é szd kBroPPM Emgﬁbh?dr - nid R, (300
BUchner f | Mk, D.Olsenfst h 58 (m)vpee gg) 0E(Fh), 9.6 )25.06 (), 8126 ( ?mqay W83 (k. gkm (3ed
on the/fil taaamaégmnpmmnv@msao filter cake was cut fromfilter an
stirred for 1 hour in water (4L) at 5[err]C. The suspension was filtered,
the filter ®empiwe@shed with filtered, 40 purified water at 5 C (2X, 1) and
the filter cake was covered and vacuum was applied to the filter cake for 2
hours. TRke fi ILYta38%2akamolyvdetediom the comesphmsdinginone(dimathyifopmamidehdibydetedammed ai r
oven to be dr iVWater {&F5L@s|itlesedsinta @ figh[then hydmchilin acidd@75mel di2meolay,i 1edquivalpnt) 9@s addgd
of the LY16%gidbe pﬁyﬁi@hy@( glifred athég fop 10 prinytea.difrig-(iR}-24phenyl-2-aminoacetamido]-3-chloro-3-(1-
7[err]-[ 2 - tadetdethinsoRppmid-caghoxylip Aeidt meroldimethylicsmarpide) - dﬁwqfitedmsﬁaswaﬁﬁq’ﬂeat@eg)h

en) - 4- car bo p’qsgltantaeefqgnsm& s’arasp ford5 ’@s Pdditi nawdgrogtu)ftg yalen

(15[err] 3<t ms'af F?qq d%evw tred e ) "' f.e %“ggt
of vvater) Ad a ' e P P’? Fﬁ'ﬁﬁf&i ot ngl
sol ution (r% ? ?Prh s[ E er an | er an gﬁg ﬁﬁeeﬂerp i n w as[se ver
solution, Waﬁv f. r 73 v%s rﬁfth bo @Qﬁ° l

I fI d
Tri et hyl 3 gm.wa@ " t° md ﬁu@ﬁé@a aecn mﬁte;‘?'ﬁe
50[err] O eﬁh@somﬁm Riowifté b asl wmwrs adda thnét mﬁ{a wrlagenad%f
4.8. The sobglhin(Bs. Whis sééﬂoﬁ QvﬁéjsefeSHd v 186/ t{ 53802 mtRoiVhiid! fie piitof B3 sbedsdl Sdlution

cool ed to 2Qistvicdd fo 16 Bé bibw dbithoR bf tﬁ&wﬁmtﬁ& thdl SoRutibre w4l dR8H sigWhERr PR3 RduR.
vas oeF| agt Rghinthe foHl of BdlsbiGion Aas RisadtsiGwly BUBIBIstifibyVARIE maihlaRin ialtén@forabutd@ abéis
washed wi t hsovat @hie teduhant rslujry avasl stirlee faz &k additivnal 18 tmifutesthenhveoléd tot20r C. THeeslufry Iwaer
cake was adtiesdioo twod2eni Bllahner fun@ls Edntaining eolydréyBnerpads ovene 30 ednuletpartid. Betfitteryin
was stirredeagh of tectwp |BOcliner fuBiblsnwasuwashaed Withcfiltelod, puyifiedewater {809 i) oy dirse duttinghibe
filter cakevageumn toathé &upneld, lipwing| toe wahde standCior Wminuteg 2hen puliv@ thioggh the\washhy the
filter cdkereappicatien efgthe yaoyure-udwe washes op @Pﬂ'ieflltefo\(*!@rlmf@{ﬁ‘?d) Theefitlers| wase covared apghs
air dried iYrewntvasAareligd far 12 Bouss, Thy drisg) e’E:P'F?ﬂd i Cleaned air qugn Fnderied at39: Crier
g, 74%yi el ﬁf"l?ﬁ"stt‘?\%‘v‘?_%é§8§42"7hﬂﬂ8ﬁw;!"@° 363892 monqhydsyte: 366 Bl Step 2,
Procedure C_ Water, (9L) and hydrochloric acid (410 m of 12N in 1L wat er)
wer e combi nM163892 anhydr ate vvas added and the suspension was stirred

for 15 m‘hute{ |t 8{%‘% ano, grl“ XW.S}&M oric aC|d (10 M) 5 was
st i e I s s
tabl e-t op fﬂ;mk vire) Wacziomﬁlfe dlo Wt e uﬁegpway Gor 1 hour.

filtrategfr m&&m& sbé?\sian whiB136 ober ara.l,fs flbbr bt Jan¥i e ittbhidi) \ﬁ'as fwabHe® Wi adtRibed -
The filtrat goWwaifid @6y @l 1he nafdridl ok-the filter cakes was LY163892 trihydrate which may be used without
further purification.)



over 1.25%hours. To the warned filtrate triethyl anine was added over a 10
m nute period to raise pH of the SEJ;@H]?Q %B 1.55. The solution was seeded
with LY163892 nonohydrate, and the 8B4 pH was brought 10 to 1.85
over 40 mnutes by the addition of triethylamne. The resultant slurry was
stirred f Qocdurgn Nutes at 50 C then brought to pH 4.8 by the addition of
triethylamne over a 45 mnute period. The resultant suspension was stirred
at 50[ err] C fater @B2 1) dhd hifodhibdackiqmd mélart 43.0271) wéré Eémbiée ndlstiéiLet 20 <) @6-[2-(R)-
suspensi ore-presyl-2+dnimmacthnido]-3-citdré3-(Ie@rbd-d-dethiatdphdm) @carbonyine lasid aiflislydeateC (2Baneg) 24
cm BUghperwas addedlto thélsalutionlabdthe raseitast suspphsioh wes tstiredciored0 nfinutesnaddisionabhyaitogtieic a
total of e (10 B wes added afid ihe ewsperaior wenstived for 20 intnetes tovedfsct dolitiool. Gharcoal (B.Mg)f or
15 15 mi e eddedTih dhef sojutienr and dhecroguitant susperfsion imad slirted fiar |30 emisutesn Thecsysdensierdwasi t h
wat er (5. Cliyred Tipugh & HYFEQM filtes aid pech o glassyiiber eappy (thedilterwag ttjeg rwahed with 10! of

m nut es t W The @iyategwasmarmesolo b @ gYer @126 mirvtesperiod. Jrietiiamineayas siowly eaxidedttp the
funnel Wadit@iperaise ot Jfdbaselvicnds 1&;5 e Feémefﬁfafet%é'eﬁlltfﬁfpéwas paiRigined Rotweeq i andThe
filter cak®’ Mgr-m@d-t'%n)»[weeelrten %;ﬁ% o T’l? 9\3891"‘8 ohydrgig, resu 'Ege'f‘ a

f

cake was ?‘° ‘Hﬁra'?‘? n a
ihe ?-’sf“f‘a

E#ﬁ%@%gzaﬁ: Cy Aot e g
A fg@irﬁj&? '%%& érgngé m-ti* L {gf?

nonohydr at e fromthe correspondr ng rmno or nmam de) di hydrate form
Water (9. iBbhpas filtered into a flask then hydrochl oric acid (275 n,

nol ar, % e'qﬂi_vﬁl'ent) was added and the solution was stirred at 20 [err] C
for 10/ ni nut pg&d gdiitia lchgsulbLare ploparedl usinh @8 Ydilowing ingrbdiensc et am do] - 3-chl oro-3- (1 -
car ba- 1- det hi acephem - 4- car boxyl i c acid, nono(di nethyl formam de) di hydr ate
(1465.0 g) was added [@nd—tne resurtant SUSpPenst g '\)IWS STl rrga for
m nut es. Additi onal |’\lr‘|rnr~h| oric acid (’)7 5 a 'VA@HF?PSF'G’ , 12 30

mol ar) #9as added to tHéﬁwamllmmaMydrﬂe susjpensi o#0was stifred for 20
mnutes to effect sol|lu$threnflowakle bawderbl ack ( Darclp[ err] 18860, 750 m ,

approxi mately 250 g) [v@larchiipwakle pewdenyth siligope $%n| and t 8 resul tfant suspensi on
was stirred at 24 [er|rfeanssusrstearieri nutes, The buspensi®®n was filtered on a
18.5 cm BUchner funnel containing glass fiber paper and HYFLg err] filter
and (18%5 cnjrhe 2bbw ifgrddichts @tk reidehd MIBd WlshafiagsRfrtcapauie in-18B5 Glgajuaditidsi | ter ai d
once nore as it was added to the flask and the HYFL(J err] was rinsed with
wat er (60CExample 535 The sol ution was again filtered on a BUchner funnel (11
cm lined with glass fiber paper. The filtered solution was passed through
HYFLO egr] f Alablst fommubh inpreparddaming thaingeediens bsfow:err| C over a period of 55

m nutes. The pH of the solution was raised slowy to pH of 1.55 by the
dropwi se addition of trjiethylam ne over a per (m,a,qfty(g,‘é,tdgie{)utes. Thi s

sol ution was seeded wt ryer-ate—Hre—pH of the seeded
sol ution was raised to '-\8" PW?“'@?GW"%@T?‘& n of ?Wijethylfani ne then the
sol ut“r-em was stirred sljo §a' urs. 4 Agar?fo the gH of the

sol ution was raised sl stirripg while maintfaining a
tenperature of about 5 Hrred for an
additional 15 mnutes then cooled to 20[err]C. The slurry was filtered on
two 32 cm BUEherrempdngnts ate dlendadiand edmprpseadiie fombishibte aech walghingg41§imga 30 mi nut e
period.#%The filter in each of the two BUchner funnels was washed with
filtered, P&Pplefed water (500 n) by first cutting the vacuumto the
funnel s, all t he wash to stand, for nut es t he ull'ing through the
wash by the §‘;‘?p° &BB?Q“(?&'E‘?"B’F‘P "'tgr?éa‘i%eb'ﬂfﬁ?f‘{g" m%ﬂ@'&‘eﬁn each filter was
perfornmed). The filters wepre covered and vacuumwas applied for 12 hours.
The dri®d cakes were pl acef LY1638p2ctystalivednanphydeteeh 200dngirji ed at 30 [err] C
for 48 hours to give 894. 5| §atured B8ty gdicglyberes tor y 512600 mgnd L Y163892
nonohydrate. Exanple 3 50 LY163892 nonohydrate fromthe correspondi ng

trihydrate (HaSachelibysiont S pasbedl thiobi arm; 89 inddn lp@@.ebbean%ds%emrea in the‘ SRk ratl)Y
t aki ng Esheacﬁfﬁl?’éeﬁdeé bRWaIsH ke 18s thé hnintndm hdah Adcedtaly! AROMIMIR 5BBR BYHEEHS o N
Step 2, Propgetohemdi oﬁhhlnhllzrwcabmﬁd&llévﬁﬁﬁd @er ator tenperature and
conbining the chilled solution with acetonitrile (6 I). The resultant

solution was cooled to O[err]C over 1 hour. 55 The resultant suspension
was filtered over glass fiber paper, and the filter cake was washed with
addi tional acetonitrile (500 m). The ngterial on the filter cakes was
LY163892 tri hydrate which may be used w t hout




further pu‘_ri fication.) 7 EP 0311 366 Bl Procedure Water (1.62 L) and
gyd;FgPLfrl[(Z:?%;d (12 nolar, 43.0 ‘mepe‘\ghe%%og@l ned and stirred at 20 [err]
2' - phenyl - 2' - am noacet am do] - 3- chl or o- 3- ( 1- car ba- 1- det hi acephen) - 4- car boxy!|
ic acid trigygipf2 (200.0 g) was added to the solution and the resultant
suspension Was stirred for 30 m nutes. Additional hydrochloric acid (10 m)

was added and the s SisQ0 S i d 0. Nu 0 fect solution.
2™ &) . H28a0SkE0URES AGLHLE shipepd Vo ﬁ%{g bengi o was
stirrgd, for 30 mnutes __The suspension was filtered through a HYFL( er]

filter aid pad on gresssdpberyBeastihkhohbhly@rat@s then waghed with 100 n
of water). The fil i

raie.,was warped to 45[errJC over a 25 mnute period.
Tri et hyl ani ne was ?%Zﬁd?i{gsPﬁé%ca@Pﬁ’a‘te to raise the pH of the
solution to 1.8 (the™¢ FELGPeO8P the filtrate was mai nt 35n&F bet ween 45
and 50 Curing thsueddseéi on). The solution was seeded wi tih gg0Q ng of
LY163892 nonohydr lting in a suspension. The suspensjon was stirred
for 1 hour at 50 @gﬁ%&‘ﬁ% of the suspension was raised to 3’ &%) o y by
the addition of tremehgieni sdligbpesuspension was stirred2.& mgn additional
15 mnutes at 50[ g51dréniden cooled to 25 [err]C and sti rre% 1 hour.
The suspéﬁsi on was_filtered on a 24 cm BUchner funnel fitte with a
pol ypr opyl ene pad.f ¥°¥ilter cake was washed with water (2% ™0 m), then
the funnel was covesksicand vacuum was applied to the filterscglge overnight.
The filter cake V%}pu .i@ agleaned air dryer at 30[err] C for 24 hours to
give 119,90 g, 665. o&#’e‘? Witetystal line LY163892 Rofohfdr &t 81 Exanpl e 4
20 Hacd gel ati n capsttes—are—preparet—us-reg—the—olowing—i-ngredi ent s:
Quantity (ng/capsule) 25 LYl 63892 crystalline
nonohydr at e 200 Starch fl owabl e powder 186
St arch f | owablTee pgradiedts v siavedi The parafendére dissolvEd iVhoipartfiet Watsit ahélr aftbrecooling, the other
2.5 30 2 Thpediedoere addegr Suliciont puriiedewatsr iscalided it dradudecttle feqbiad lvelorde. Jbé adspension
capsul es i ncah3BenDerpgssgdithrough a edioid HilanfdmogéniZébto producetagiwdreélegantydispbrsion. s
prepared using the ingredients below Quantity (ng/tablet) LY163892

crystal | i neExampiei®y/dr at e 200 Cel lul ose, mcrocrystalline 200
Silicone dioxide, funed 10 Stearic acid

5 The corfposespension fox Regopslidien and conpressed to formtabl ets each wei ghing
415 ng. 45 Exanple 6 Suppositories each containing 200 ng of active

i ngredi ent are made as foll ouws- 50 LYl 63892

crystal | i ne nonohydrate 2b0{1ngsssmmalmbaubndmmty 7 eiaimglljycerides to 2000
ng The ag,give ingredient is jp8ssed t hrough a No. 60 mesdé |[U.S. sieve and

suspended in the saturated flaXaghabguraci d gl yceri des Fmgijously nelted using
t he m ni num heat necessary. [Téterchinedifigde i s t hen pourtdmgnto a
emulsion silicone 5mg
. sodium lauryl sulfate 0.5 mg
o/ methylcellulose 2mg
40
flavor 0.5 mg

dye

The ingredients are sieved and mixed in a suitable blender, such as a twin-shell, twin core Nauta®-type,
45 or ribbon blendsr. To constitute, a sufficient volume of purified water is added to produce the required
volume. :

50

56



suppository nol d of nominal 2 g capacity and all owed to cool.

_ FP 0 3 |
366 Bl Exanple 7 Ready To-Use AqueEH%:ﬁq%gggﬁi on 200 2n11;65ng1 M‘Iﬁfﬂ m“” ”“l

crystal line nonohydrate
sodi um car boxy- net hyl cel | ul ose

95 ny 10 clams sucr ose

1. 85 g par@hiidor the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 3
ng enul si on silicone 2.5 mg 15
pluroni ¢ 1. A crystalline monohydrate form of the compound of the Formuia (I) - 5 ny
flavor_s 2 ng col or
0.5 ng purified water g.s. to5nm 20
The ingredients are siev qd. T par fens are dissolved in hot purified

wat er and, after cool IFK 5in e}dl ents are added.I¥ufficient
purified water is adde rodu e t he— quimfd vol ume. The suspension can
then be’assed throughja co I0| m | 'g§p| zer to produce a nore

el egant di spersion. 8 30 Su ensMn/ Reconstitution LY163892
crystalline rmnohydrate ' 210 ng Sucrose 39
35 - Xant han gugbo 5 ng
starch nodified 10 ng enmul sion silicone

ﬁ‘e{rﬁylsgg: luLnl ('r;éwm XAe fgl mgs(?ay powder dlffl'actIOQ pat%rr? | g\?ofo

0.5 ng dye The ingredients are si evgd—ard Abe|d in a suitable blender, such
as a twin-shell, twin core Nauta[ern]- 1dypé 45 or ribbon bl ender. To
constitpte, a sufficient vol une of Qu{g. Al 3d79/a er is added to produce the
requiced vol une. 50 55 EP 0 311 36fpd8l| O Clains for the follow ng
Contracting States: AT, BE, CH, DE, Fla.soG§ eb LI, LU, NL, SE 1. A
crystalline m)nohydrate formof the|cagaohnadsof the Forrmula (1) [err]
775 | .50
25 737 | .15
646 | .32
6.10 | .03
588 | .03
568 | .10
30 : 515 | .25
484 | 45
470 | 40
429 | 1.00
408 | 35
35 380 | .20
| 877 | .28
3.69 37
353 | .13
o ' 3.49 a3
w0 330 | 1 |
324 | .10
313 | .05
305 | .18
295 | .03
P : 290 | .04
285 | .08
277 | .08

obtained with nickel-filtered copper radiation (Cu:Ni) of wavelength A = 1.5418 A, "d» denoting the
50 ) . i w - . . o
interplanar spacings and "Vl " denoting the relative intensities.
2. A crystalline monohydrate form of the compound of the Formula (I) as shown in Claim 1, obtainable by
adjusting the pH of an aqueous solution of the compound of Formula (I} to about 2 to 6.
8 3. A pharmaceutical formulation comprising as an active ingredient a crystalline monohydrate of the
compound of Formula (I) as claimed in either of Claims 1 and 2, associated with one or more
pharmaceutically acceptable carriers, vehicles or excipients therefor.

10



10 havi ng ‘t he fol | owi ng X-ray powder diffraction pattern: ”m"{zm'”"' !m”’ ﬂo
18. 79 .75 12. 89 .40 9. 30 05.7.75
7.37 .15 6.46 .32 6.10 satE o seepys (70 I'
5.15 .25 4.84 .45 4.70 40429 1.00 4.06 .35 35

3. 89 . 204.3.4/, &ysballme #idnobydile of the Sompdunas of Formila(ykstRimed in &iﬁeﬂ'ﬁ Claims 1 and 2, for
3.39 .11 3.uéélin treating Bacterididnfections bwabmBloded anihiis.2. 95 :

2.90 .04 2.85 .06 2.77 .03 obtained with nickel - flltered copper
radi at.i on (&u:A\brpces$ fdn/amhrmgﬁéﬁcr%taﬂiné nwAdydrate of dhe abepaind g FormalaX() as claimed in

i nterplamar s @etm rigshicn@mblises pejustifg' the pH @hart agogput kalutio Lantaining ai cotnpaudd bi Resmul2.
A crystalline (ivebbp@rtad.e form of the conmpound of the Fornmula (I) as shown
in Claiml, obtainable by adjusting the pH of an aqueous solution of the
conpound of Clalmiar te(feliowing Gaatraeting Ratess EBGRA phar maceutical fornul ation
conprising as an active ingredient a crystalline nonohydrate of the
conpound "of -FdY RieRSss fpr Arergdnachegryiiting P?°’I-9¥¥%? fopy of thegomgound gipe Pormula o at ed
wi th one or nore pharmaceutically acceptable carriers, vehicles or

exci pients therefor. 10 EP Ongdll 366 Bl 4. A crystalline nonohydrate of
the conpounds of Formula (I) as clal dinelther of ains 1 and 2, for
use in trseatl ng bacteri al on war/Ms| ooded aninals. 5. A process
for preparing the crystf(lﬁ ﬁxydra f tlIe conmpound of ﬁ) mula (1) as
clainmed in -Cl

20 lOOH

which comprises adjusting the pH of an aqueous solution containing a compound of Formula () to
about 2 {0 6.

25 2. A process of Claim 1 wherein the pH is adjusted to about 4 to 5.

3. A process for preparing a pﬁarmaceutical formulation comprising admixing a crystalline monohydrate of
the compound of Formula () obtainable by a process according to Claim 1, with one or more
pharmaceutically acceptable carriers, vehicles or excipients therefor.

30
Patentanspriiche
Patentanspnriiche flir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT L], LU, NL, SE

1. Kristallines Monohydrat der Verbindung der Formel (1)

/\/,?:/H\ * 1
v«»"II!I:I.C. o

\/ of

45
mit dem folgenden Rdntgenbeugungsmuster:
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6
contai ni ng a conpound of Fornula (
foll owi ng Contracting States:

" dai'm1, which conprises adjusting the pH of an aqueous s

Bk o 380

p

2to 6. dains fo
rocess for preparin

A nm I

crystal line nonohydrate forn1of the conpound of the Formula (1) NH2 15

[err] ) 20 which conprises
adj usting the pH of an aqueous sol utliof ¢ ¥ hi ng a conpound of Formul a
(1) to about 2 to 6. 25 2. A procegsigi [Clogsm 1 wherein the pH is adjusted
to about 4 to 5. 3. A process for p 10# 1@_ har naceuti cal formulation
conpr kskng adm xing a crystalline n drate pf the conpound of Formul a
(1) obtainable by a process accordirg;ﬂﬂ@ Clo®dm 1, with one or nore
pharmaceutically acceptable carrierg, @q?h %bgs or excipients therefor. 30
Pat ent anspri | che Patentanspr Cche fi t—+6+gprde—\Vertragsstaaten: AT, BE, CH,
DE, FR, GB, IT Li, LU NL, SE 1. Kr i| st7t61 | 8 Monohydr at der Ver bi ndung der
Formel ) 35 NH 45 nit dem f ol gendgn #gent @agbeugungsnuster: 50 55 d
| M, 18,79 0,75 12, 89 0,40 9.30 QBSP 854 0,05 7,75 0,50 10
7,37 0,156,46 0,32 6,10 0,03f{15% | 03
5, 86 0,03 5,66 0, 10 5,15 0, 25|2®,10 | 0,03
4,84 ,45 4,70 0, 40 4, 29 1,00Z 25
3, 89 , 20 3,77 0, 28 3,69 0,373 AQE OBSjS
3,53 0,13 566 | 0,10
515 | 0,25
20' 484 | 045
A\ 4,70 | 0,40
4,29 1,00
4,06 | 0,35
* 389 | 0,20
3,77 | 0,28
3.69 0,37
80 3,53 0,13
3,49 | 0,13
3.39 0,11
35 324 | 0,10
3,13 0,05
305 | 0,16
. 2,95 | 0,03
a0
2,90 | 0,04
285 | 0,08
277 | 0,03
45 . .
erhalten mit einer durch Nickel gefilterten Kupferstrahlung (Cu:Ni) der Wellenlinge » = 1,5418 A,
wobsi "d" die Ebenenabstidnde bezeichnet und "Il " die relativen Inte_nsitﬁten bezeichnet.
2. Kristallines Monohydrat der Verbindung der Formel (l), wie in Anspruch 1 gezeigt, erhiltlich, indem der
50 pH einer wéBrigen L&sung der Verbindung der Formel (1) auf etwa 2 bis 6 eingestelit wird.

3. Pharmazeutisches Préparat umfassend als aktiven Inhaltsstoff ein kristallines Monohydrat der Verbin-
dung der Formel (I), wie in einem der Ansprliche 1 oder 2 beansprucht, zusammen mit einem oder
mshreren pharmazeutisch annehmbaren Tragern oder Hilfsstoffen daflr.

55
4. Kristallines Monohydrat der Verbindungen der Formel (I) nach einem der Anspriiche 1 oder 2 zur

Verwendung zur Behandlung von bakteriellen Infektionen bei WarmblUtern.

12



3,49 0,13 3,39 0,11 35

(2): 55 3?03 290 8,504 (2): 85 40o 06 58 0311 38 BY3 45 or halten UM"L“WU"M[JH"I

Ni ckel gefilterten Kupferstrahlung (Cu:N) der Wellenlinge X = 1, 5418 "A, *
wobel "d" dj.e VeRSRAEPREAIR RS KRkMREEIotd @gratd der NorBin@ung @br¥olnVet ), wie in Anspruch

I ntensitften hageispléttumiadsontdas ingd ddnphisel L8&ungl e e\ésr\lamn.duiggieﬁmmm )
Formel (1), wWeRthilf)adamarrwids dnsmzei gt , er hal tI i ch, indem der 50

ei ner wEgri gen L6sung der Verbi ndung der Fornel (I) auf etwa 2 bis 6

ei ngesgt el t Patentanspilich® i folganele Vetapestadtyn :(ES; GR unf assend al s aktiven

I nhal tsstoff ein kristallines Mnohydrat der Verbin- dung der Fornel (1),

Wi e in ei net dleriahvanspr Herstdiangides WistallifonManphygdratsclat Verhindgrgndee Rormelt(l) ei nem oder
mehr eren pharnmazeuti sch annehnbaren Tr~gern oder Hi |l fsstoffen daflr. 55 4.
Kristallines Mnohydrat der Ver@™dumgen der Formel (1) nach ei nem der

Ansprach& 1 oder 2 zur Ver ndu {zu Behan bung von bakteriellen
| nf ekti onen be! Warnbl U El I
WIITG 1111L1 111 MI 1IIFDI erfa zur Herstellun

kristallinen Monohydrat #,der ®/er b| dun f (1), wie |3 Anspr uch 1
beansprucpt unf assend,; & man den pK eine ABrl gen L6sung, die eine

Ver bi ndung der Formel (1) enthflt, auf etwa bis 6 einstellt. 5

Pat ent anspr Uche ffr fol gende Vertragsstaaten. , GR 1. Verfahren zur
Herstal | ung des kristallinen Monohydrats der Verbindung der Formal (1) N:
10a H~~~Qrrigtisead, 5628 Ghan %Bﬁ%menmn@h' Lekuasrd.a’\b.he%rﬂﬁdan%é LH3Bnel @Iy &m@u N

Ver bi ndugg derewﬁcgrm eihstant. €Nt et wa ei nst el
Ver f'sbr en nach Anspruch 1, worin der pH auf etwa 4 bis 5 ei ngestellt Wi rd.

3. Verfahrea Mﬁamrnaélﬁdrkmm 1ewornlepHodunawe ¥ bis Seimgestdirwidar at es unf assend,
daB man ein kristallines 25 Monohydr at der Verbi ndung der Fornel (1),
di e er h~It| 8.chetightennaut Heistetumg \&ieé pharmazegiischen BPripasies uotiesignd ndds reamemkdstadines
mehr er en 2phar ridonehytiiatden Varbindngisier Eqnmdl r(h: glisr exhiilindrist ebit dinset \efrfRlwen grarféBAnspruch 1,
verm scht. ReveitrifiegendponehreRempbaraiazsgtisclo ernetpaharen TeagerFodar dilfssintien datiiryprmischt.

sul vants: AT, BE, CH DE, FR GB, IT, LI, LU N, SE 30 1. Forme

monohydr at eBevepdisations i ne du conpose de f or mul e (Ig H
[ f~~~/1 \ Cr Eq\tenqllcaqus RourAgp Etats contractants suivants : AT, B! CH, DE, FR, GB, IT, L1, LU, NL, SE

1. Forme monohydratée cristalline du composé de formule (I)

- I/‘ NN /\I< . 0
C \. /

40

possédant le radiogramme de poudre ci-aprés :
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possedant ‘1 e radi ogramre de poudre CV aprbs: 45 50 55 13 EEJlJlELj%%E_______
Bi131illl!'wbp11lwa, Il L M Sd I 1879 0,75 12,89 0,40 K

9,30 0,80 8,42 0,05 7,75 O, 55"933‘735551 15 6, 46 oszlgm’m" ;
6,10 0,03 5,86 0,03 5,66 0,10 5,15 0,25 4,84 0,45 7 ll"l"l”llf””lll
4,70 0,40 4, 29 1,00 4,06 0, 35 3-89 030 3,77 0,28 20" ¢ L w's L
3, 69 0,37 3,53 0, 13 3,49 0,133,889 | b, 11 3,24 0, 10 25

3,13 0,05 3,05 0,16 2,95 0,03]2839 | 09504 2,85 0,06 30

2,77 0,03 obtenu par rayonnenent gagguivbgofiltre au nickel (Cu:N) de

| onguguys d' onde | anbda = 1,5418 A, 'tdbad6sogmgnt | es ecartenents des pl ans

et "I/"11 d~signant les intensites felgaRi vess |2. Forns nonohydr at ee
cristalline du conpos6 de formule () 775¢] ogad reprdsent4 dans |a

revendi cation 1, que |'on obtient en 73§l jpat51le pH d' une sol uti on aqueuse

du conpos6 de fornule (1) & une val ¢u48' elBrlon 2 a 6. 40 3. Fornul ation

phar mac®ut i que conprenant, comre ingr&Pend0dqgtif, un nonohydrate

cristallin du conpo- s4 de fornule (I P88¢| 8831 une quel conque des

revendi cations 1 et 2, en associati$n5§9e 04% lou plusieurs

515 | 0,25
484 | 045

15 4,70 | 040
429 | 1,00

406 | 035

3,89 | 0,20

3,77 | 0,28

. 20 369 | 037
— 353 | 013
: 349 | 0,13

3,39 | 0,11

324 | 0,10

25 3,13 | 005

' 3,05 | 0,16

2,95 | 0,03

2,80 | 0,04

285 | 0,06

30 2,77 | 0,03

obtenu par rayonnement de cuivre filtré au nickel (Cu:Ni) de longueur d'onde lambda = 1,5418 A, "d"
désignant les écartements des plans et "IN, " désignant les intensités relatives.

2. Forme monohydratée cristalline du composé de formule (1), tel que représenté dans la revendication 1,
que l'on obtient en réglant le pH d'une solution aqueuse du composé de formule (I) & une valeur
d'environ 2 2 6.

‘\/ 8. Formulation pharmaceutique comprenant, comme ingrédisnt actif, un monohydrate cristallin du compo-
sé de formule (I) selon I'une quelconque des revendications 1 et 2, en association avec un ou plusieurs
supports, véhicules ou excipients pharmaceutiquement acceptables pour I'ingrédient actif.

4. Monohydrate cristallin du composé de formule (I) selon I'une quelconque des revendications 1 et 2, -
pour étre utilisé dans le fraitement d'infections bactériennes chez les animaux & sang chaud.

5. Procédé pour préparer le monohydrate cristallin du composé de formule (I) selon la revendication 1, qui

comprend le réglage du pH d'une solution aqueuse contenant un composé de formule (I) & une valeur
d'environ 2 2 6.
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suppérts,‘vehicules ou exci pi ents pharmaceuti quenent acceptabl es_pour

| "ingredient actif. 4. Monohydrate istallin du conpos6 de formule (1)
sel on une quel conque des revendic
lon | | d d %‘3 6 Jy

el on | cnar RSB, our st o) TR URHIHETEL O
traitement d'infections bacteriennes chez |es ani maux & san

Proced6 pOURevahfBaioRE pbé l@ﬂmmﬁmnmuwaﬁw g8, ¢! conpos6 de fornul & (F) *

selon la revendication 1, qui conprend | e r6glage du pH d' une sol ution
agueuse coniewwdmumsﬂmsﬂfaﬂeh\eﬁdmfaée(dr&tamlua%omedseuéfoﬁlmmw ron 2 k 6.

50 55 14 *1L A - EPO311 366 Bl
jjl g\qu liii  hiilii~ lii pl i roox mm i M S Revendl catl ons
pour les Etats contractants sulntants;, ES, OR 1. Procedd pour prsparer |a

f orme nonohydrat so crlstalllnexjuc 0SS dqfornule(l) NHs * H/\ \/I\1
A A 10 L LvL ¢ 1 15 &8 conprend

| e r6gl age du pH d' une ol utgon aslious nt enfint un conpos4 de formule (1)
A une vaf®ur d' environ P A 6§ 2. Rroce eIonr revendlcatlon 1, dans

| equel |le pH est regl4d ung val eur qyan| 4 a5 20 K. 3. Proced4
pour pr~parer une formul at® on phar maceuti qud, conprenant Ie n6l ange d' un
nonohydrate cristallin du conposd de fornul ), quo |'on obtient par un

procédd selon la revendi cation 1, avec un ou pIu3|eurs supports, vVhicuIes

Zg ESCISEI igt S qﬂuh%%%PSQ P ggencﬁ gr%es%Fu Ia“:(\que ] gonteng'\nt @9 rgfa)r%?osé d92 llsormlge ﬁ) a u
valeur d'environ 2 é 6.

2. Procédé selon la revendication 1, dans lequel le pH est réglé & une valeur d’environ 4 & 5.

20
\ 8. Procédé pour préparer une formulation pharmaceutique, comprenant le mélange d'un monohydrate
cristallin du composé de formule (I), que I'on obtient par un procédé selon la revendication 1, avec un
ou plusieurs supports, véhicules ou excipients pharmaceutiquement acceptables pour le compossé.
25
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