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*159159% - Crystalline macrolides and process for their preparation The

i nventi onWOS9@1458 t o macrol ide chemistry. It concerns the ROHERASHIVH
formulal Cs (33) (4 ONO OOHCN) OH OO i.es { [ 1 E(1 R3R4S)]
1. R 9S, 12S, 13R, 14S, 17R, 18E, 21' S, 23S, 24R, 25S, 27R } -12- [2-(4-chl.oro-

3- nethoxycyclohexyl) 1- nethyIV|nyI] 17-ethyl -1, 14-di h droxy-23 25- dlnethdiy

TS

-13 19 21, 27-tetranet hyl - 11, 28- di oxa- 4- azat ri cycl 0[22 3|1 O(WWMU

ene- 2,3,10,16-tetraone, her ei naf ter bri efl'y named = | *159159% g'_'
" 33-epichl or o- 33- desoxy- FR520" or. "33-epi chl or o- 33-desoxyascomycin in
crystalline form I LITEILITEELEEEErL FrbrrLrrerrerbrrereerr -1 j *cooooz*

WD 99/ 01458 PCTI EP98/ 03929, For sinplicity, formula | as referred to herein.
" .shoul d be under st(qucttam1rra:tnadrmlgdtelaean<t@npmsrsdfmf thermpirepdratiort he vari ous
tautOrre-r_i c forms with which it is-in. equilibrum particularly in sol ut| on,
and solvated,. e.g. hydrated forns, such as the tautonerl c forns of .

“The invention relates to maérohdé chemistry. Tt concerns the _cOt__npound of formulal

ie: {'-[115;(111 3R 45)]1R,9S,12S,13R,14S,17R, 18E,215,235,24R,255 27R}-12-[2-(4-c"hloro-', __
3- methoxycyclohexyl) 1-methylvinyl]- 17-ethyl-1 14- d1hydroxy-23 25- dlmethoxy-
: 13,19,21 27-tetramethyl 11,28- d10xa-4-azatr1cyclo[22 3 1.0(4, 9)]octacos-18 -ene-

2,3, 10,16-tetraone,
. hercmaftcr briefly named : o
: "33-ep1chloro 33 desoxy—FR520" or "33 eplchloro -33- desoxyascomycm .
C in crystalhnc form
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formula-Cl Ol - O Hla OOOH OO0 and of formula Cl . OO0-,TO H
O OH O WD 99/01458 -3- PCT/ EP98/ 03929 - The conpound of formula | is known
i n anor phowsedoasy e.g. from Sandoz 427 680, Exanpl e 66a@dmERIS®3F20r m of -
a colourless foany resin [with "HNW= 4.56 (m H33)], and from Merck-EP
480 623, Exanple 53 (without any physicochenjcal . characterizatian),, .
Various nanedoasimplistpdarmelahan iefeesd W’%&ﬂ@gd’ei%‘g?ﬁ@ iatsé?cg‘chjl‘?é?hﬁ:’ri or
to the present,i i h@a & ' : oMY e S
" recover &8“?8““%?5%?‘2‘%'@93“% orm %F?ﬁﬁ%g%‘gérfs t %hfﬁiemg?g;ence 11:)f _?’ hal ogen
at onl  esRagdudryin eblbton,nadisolvated, egchyinaney formsputyasshe tautomericefonme of
particularly in the 4 position thereof (also marked as position 33 in-
fornul adorm@ad | ¢ herein), has an unfavourable effect on the _
crystallization .properties of this- structural class of conpounds.. Thus in
EP 427 680 nong |of_ .the hal ogenated final products is obtained in
~crystal line for are colourless. foans or foany resins, and _
characterized by ‘NMVR spectra. Simlarly, in EP 480 623,  which covers
excl usively maep®l Nee d products hal ogenated in the cycl ohexyl noiety,
none of the specific colpoupds disclosed is ' S

Ia




- characterized by data indicative of crystallinity, such as a nelting point;-
most end products therein are not characterized by any physi cochen cal data-
at all, alMP¥MY4B that are characterized, are characteri zeBCHEPIHEP? nass
" spectra, which are not indicative as regards physi cal state; and none of

e omor o kAT lnifid PR%AoLR i AHAHISR KR oA il Safdid Der

. anal ogous macrol i al ogenated in the cyc exy rrol ety are :
di scl osetp 497680, Exaktipi©66a M@]@ﬂdrﬂtﬁ&&gcolélﬁ%k fom) feyin [@sthEMANMRS: 436) , 42b)
and 49a): the corrpounds therein are al so not obtained in-crystalline form
- but reCC(vxﬁll-BG3E$aJal firomVierck &P 480 623, Bxarmpld 53 (Wnehcﬁﬁ-anyspbﬁnc@dhenncal
tricyclonacrolides derived fromFK 506 are obtainable in crystalline form.
onl y” wi tdharscterization)y Varjougnamps andearbipeaPsnPesings e used in Werlgerapyer.

97/ 8182, concerning a macrolide conpound having a basic substituent

capabl e of forming salts, which could be-obtained in crystalline form but
as a tartrat epriciltb thel| ﬁ@sé‘r@ p@etieh,ahe to@ppitEeiformulal ad neveriteenl eacoveredfin _
such a basic substi tuent It-is thus: surprising that crystallization of the

corrpounci:rmtalhm has now been successfully achi eved. WD 99/ 01458
PCT/ EP98/.039 ﬁEt 0
. crystalline 21? H‘ET ihglmor ta PI ne f%%l?ﬁénngﬁoglb %ﬁg)éafélg va??ét @cgclbﬁ'exyl

| %dr at edmojef 3' @rrthaﬂfoqatalef Arficularly iethe 4 positiotEthereof\(tldoemarked bk p6gitioR 88! y. Of L
e conpoun

the fi ?Efpngm herd k¢ hereinhas empniaveurablsieffeat on,the srystalizstion pjopestienesrthisous

f t . h the

Lorpoun BB RS ittt TSGR R e oht oy beRbShE Hhi el "

readily. obTﬂﬁed:rm@&@Mhn@ﬂmmtreylaaé cdlatrlesk Mﬂ’@ﬂobﬁ@@mseaﬁd brmeaemntk;ﬂ e,
using a variety of experinmental conditions extending beyond the initially -

used recthgis iSPB&TdBn conditions, which involved the addition of water to

an : ethanol i Coagh iy | 18%1%86&?3 Wétf&%& e%pg&ummw@ le Jhﬁeﬂ}khx?&s al so

concerns a process’’for reparation o onpoun ormula I, or a

~taut onerao ha&eluvcﬁeegclohexynﬂd‘ayeqfnc of the eyﬁ‘xtabinpmndscmmlos&ﬂn@h corrpri'se_s_
appropriately converting anorphous conpound of formula | froma solution
t her eof ehathsterized Py data) indigativsreficrestalliniy. sunicsta melsing ppma|r§ost@aﬁ@é¢d1§tsr he

conpoun dthexfemf Qe &mutgﬁze% By %ﬂ%néochgﬁncsa? b4aLe Qu,fa% HdsdGh§Ure

characterized, are'characterizéd by their mass spectra, which are not indicative as regards
_ phyéical'stafe' and none of the 4-chloro end products disclosed is cho.rabtefized atall.
_ Further ana]ogous macrolides halogenated in the cyclohexyl moiety are also disclosed
- ine.g. Fisons WO 91/ 13889 specifically, as Examplcs 42a), 42b) and 49a): thc compounds
| thcrem are also not obtamed in crystalline form, but recovered as a foam or an 011 _
Overall, the 23-membered tricyclomacrolides derived from FK 506 are obtainable m .
- crystalline fofm only wifh difﬁculty; if at all, as appears also from e.g. Merck WO 97/8182, ‘
- conéeming a macrolid_c compound having a basic substituent oapable' of forming salts, which -
could be obta.ined in c'rystalline form, but as a tartrate salt. The compound of the present -
mventxon is devond of such a basic substxtuent ‘. _ '
| It is thus surpnsmg that crystalhzatlon of the compound of formula I has'now been _

, successfully achieved. -

of formula I in crystalline formoccurred. several years after



in crystalline formwhenever prepared by that process, and the conpound of
formula | in a non-crystalline, e.g. in dissolved state, -or a'tautoneric
or sol vate® 9¢14p8t her eof , whenever _4roduced froma cryst alAGTAEPIBOBIY The
process.of the invention is effected i n conventional manner. The preC|se

| di t whi.ch_cryst fo w be | .
o e Al ek s srno L O G D98 s SIRE Kb e udi ng 1t he
i ni-tial a@tiinh'e W nappa p?éarTaQsé‘loa@&;@?q{deate&QJr%hﬁ}o@fdrh@oﬁ%ﬁ%lﬂdrr@f :

formula I” 1 n anmorphous” form -Cryst i Zat i on-induci ng conditions normally.
i nvol ve the use of an appropr| ate. crystallization-inducing solvent, such

h |, ] eof ..
o YIRS st RS ARt e Bt BT S B3 R heeugres,
t enper akiNesal r¥9£rs BREMRE Y stantheas bf the Qom-pbﬁn& Qﬁtﬁhﬂ)ﬁ)@btmd lBRIyAh Qﬁ%?ﬂﬂ)tﬁy

~dissolving in.a solvent any one or noré of amorphous forns of
- conpoundormaiichas thmed est tthhewé)séqueaumto msﬁtsydwataﬂgatlmtthammw could be

th I t d t at th
Formed Speksinaraae Foanhe stomns T afts sl T ol Basd e,
t enper atifsenoW béeehie/eam)a&eestsrbteltagngracbahé@ dr@xbeﬂﬁgem d¥ndftfonk BRien@ing e nt The

di ssolution and crystallization may be carried out in.various conventi onal

o vays. Fbeyondgthe idtéally axsedt recnystallizatipo aontitiens, Bichi invalvediejadditiongndwaser toor -

| but iin m"é@%&% ’q§°

m xt ure of solven h i n i s readily soluble at el evated terrperatures
f%ﬂ@@%‘f’ﬁ%% PO ch it i's only sparingly sol uble

at | ower tenaekalyshsn alkh SsRlers PProdbssToP Y | Fbﬁa%'ﬁ&ﬁ ot teccorhordid bpwed by

cool ing during ich the desired crystals crystal I ze out of 'solution.

Sol vent formhiadjona ¢awtomiexisl ar sohatedifores ttmreofs uth-yamlhne form- whehatoenpaises

et hyl acetate, toluene and cetonitril sol vent con r'i si ng, a ‘good-" B
“sol vent 3PRIORFpie ‘t%ee%‘dgrﬁH\?Fﬂ‘qué cprRayRg,of 6‘I'“H |IgrorB|aespErt re?ﬁt“'g*"rbunts-

of at esﬁt( ag{g,lhyndﬁging%nm,ogpc and a poor solvent in Wthh it is nore
‘spari ngl ubl e, preferably in amounts of not. nore than about 0.01 % by

wei ght . at BG@SWaencahsohéaeommrwédomdwldmh tahwmericy tsalviatedefoironhdreafin t he S

m xture .at a FEced te erature, of n | east abgut 10C

Dossi bl dn GEF BEREVEE PECHATE Y, AT BFGtestant hEE iR opd S fermte [ e nce

in sol UtHolnI drfstdlfinel Q% & diSofled sta@e Yrfaf it S Rlerie Ur YERER dTBMN BRredtSAfleneved’ :
exanple the anor phous conpound nmay be dissolved in a good sol vent in which

it. is pmghteﬁﬁ'mhtd)ths&lllmeﬁs'mne in which it is soluble in amount s of at
| -east | % by 'f/\fé\ pgocess of the invention is effected in conventronal manner. The precrse S
conditions under which crystals are formed may now be empmcally determined and a number
of methods are surtable in practrce mcludmg the initial addmon of water to an ethanohc .
‘ | solutlon of the compound of formula I in amorphous form. '

- Crysta]hzatlon mducmg condmons normally involve the use of an appropnate
crystalhzatlon mducmg solvent, such as methanol, ethanol 1sopropanol or water or mixtures
thereof. Conveniently, the amorphous compound is dtssolved in the solvent ata temperature '

of normally at least 10°C. The solution may be produced by dxsso]vmg in a solvent any ( one ,
~ or more of amorphous forms of the compound and solvates thereof such as hydrates
o methanolates ethanolates 1sopropanolates and acetomtrr]ates Crystals may then be formed
by conversron from solutlon crystalhzatlon takmg place at a temperature of between about _
| 0°C and the boiling pomt of the solvent. The dxssolutron and crystalhzatxon may be carried

out m vanous conventlonal ways For mstance, amorphous compound may be dissolved in a

“solvent. ora mtxture of solvents in which it is readily soluble at elevated temperatures but in



about- 30C, and the sol ution subsequently mxed with a poor solvent in which

it is nore sparingly soluble, such as.one in which it is soluble in o

~anmounts oWorem14s8r e t han about 0.01 %. by wei ght at about FST/EPPRE3929t he
sol ution of the conpound in-the good: solvent may be "added to the poor

sol vent, whil e nmaintain | | erat ur.e in. WL 1 C,
or tho. jorh 563 SRnePRIBL Rt ERowEr farelREtES) Hifiohtiofit SRTall Bt dp
good sol% weaq,?lcraohﬂ@al mltlyd&abatwsmmaammw@mmtdmn Sotesss of
about 1d es of ‘goo sol vents include | ower alcohols, such as.

met hanolwhiel hIarsultalalmhdtsbmS@pSamh as methyl aegtateand eghyd aegtate, 1olisnsApdr of uran . '_

d di t
cther . rceeittls, Joea salvefis ComPRURE Aeoaf e bR il (8 onfRind B hdly -
. range of ?Rﬁx’,@ refaabi tﬁﬁﬂ&lﬁs@@&ledsﬂl%b?'ﬁe@glﬁai B, e adiode Bblverdit ihvehich

process % I nve flon sol i d anor phous - conpound is susBended at a
t enper atitisanark spanimgly oluble, prefesablysanmowntof nptanese Itb@hﬁboluh ViHi Zrby weights

_inconpl etel sol f er abl 1 P
~ t enper at¥3 chmsu%%%ﬁef?gtﬁ? YF‘éQﬂ?‘g%e‘lqhx\,ﬁ{%ﬁﬂ‘ﬁgl‘%.i ER%) sglt Jdaggrecemced

di spersg gmp@&ﬁtré 5@ dimhlly HNMPARBOM 19PESRIpoesble Rsing ke sasdmestttverl?mmmbl y
the solids™are naintained in a state of suspension.by agitatjon e.

“shaki ng or stAhemnagvely ke differenne mvluluhtk@éﬁhmwaalseﬂrﬁ@fﬁéﬁ‘lﬁrs@vémsr’i’éﬁf)/rﬁl I y

Ol Sinte. he SrehR 6TEbSEHd BeY BEARLRARE el sl B RO
sui tabl e %fEhY)emlulfl@i(uclheas%n%% WAl it B sBlubltyifl lafdofnts'oTtal fsaed B%Eby wetgmaapl ate,

| sopropanolTat’e or acetonitrilate. The anorphous powder may be derived by
drying aatont satce anu\mt@mmms@bs@;ueﬁx@mmams@pgor joivens ipwhicktisdnare add -

"seeds" of cr ine nateri.al - the ution i
- crystal I?PZ‘&PS ﬁl‘Hﬁ" SYBAS SRF ¢ B"lh’ HsrﬁPE’%FIPWWGt gl"l0 mor?(t)llra%d%éﬁt?gé& I y_-
~be i sol afegeig ht atlCAHRUE36PC. DPhus tHel VIRt thdéorhitindiih wecgbdd wienbthay be
crystallrzaty on medium -if desired after cooling, and washed and dri ed,

and opt i sddedity tuwamsplvcenwslcmathgmrmgusa timhparatyemisi exress L abput WEhe _

| |
B AR R oSS e e Py RIS Bb o T e o e’ o =
i'nvest i g0 Rodnbaly rﬁémtlhﬁtﬂ? RAferAaidiih eRAL ofaboat 20°E.OERAMBplet bﬁgG@dTDOU”d

may be.recovered, "here esignated-as "Form B"
a solvents mclude lowcr alcohols such as methanol, ethanol and 1sopropanol as well as -
| acetone tetrahydrofuran and dioxane. Exarnples of poor solvents are water, hexane and _
' drethyl ether Preferably, crystalhzatton is effectcd at a temperature in thc range of about -
~*10°C to about 60°C. | o ; |
| In an altemattve embodunent of the process of the mventton sohd amorphous L
compound is suspended ata temperature of normally at least about 10°C ina solvent in which -
it 1s mcompletely soluble, preferably only spanngly soluble at that temperature A suspension |
results in which parttcles of sohd are dtspersed and remain mcompletely dtssolved inthe -
i solvent Preferably the solids are mzuntamed in a state of suspensron by agttatton e g. by -
shaktng or sumng The suspensron is kept ata temperature of normally about lO°C or hxgher B
'. _'lm order to effect a transfonnatton of the starung sohds mto crystals The amorphous soltd
B compound suspended ina suitable solvent may be a solvate e.g. hydrate, methanolate, o

: ethanolate xsopropanolate or acetonitrilate. The amorphous powder may be denved by

drymg a solvate



~.which differs fram Form A in various characteristics, such as its :
solubility. The invention thus concerns the conpound of formula I or a
t aut oner i woog9/oaedsvat ed form t her eof ig1 crystalline form asPcuEFp8/0asY NOr e
_particularly FormA and FormB. Form™A is preferred Form A normal l'y is in

~hydrated form at roo eratu,re The h drat r n _he ever.si bl y

* dehydrated bt 1&85&% ABsedih S ery R AR to BeRsiHOR I mefeRig inchis
hydr at egpf Sn.the m)re stabl e state of FormA at. room tenperature. Form
B normal I’y 1's° not in hydrated form even at roomtenperature. It is

t her nrodynani The Icympotmfef formblad if owmallhhafnnﬁommeadﬂﬁbmsybtm, ifaanmg.de

defi ned herein as bein | o hi cal | ontai.ns at

 nost ab@HF“"é o, CRY gedeé‘@;%‘ é r%tg{hzg M‘X‘T'E‘L‘}r %gla%? GehRs g, m Thus

€. 9. l%dae{n%lﬁfe)ﬁpmdc@ﬂddﬁ FRHEPFeRrA al BARAR MR INES AR WonditiBn® % (W W), g. -
)

about 5 0.1 % Form™B and/ or “anor phous form The preparatron of
Forns A and B nay be effected using conventional neans, starting either

f h | f F t
hor o PNo SRSt wifel st b orales moimafeali e SRS b Sebieadisetior s o o
sol vent «pndh aPYatedd lshaRlindly, it'fas buntdbhd @;ﬁﬁr mhﬁéxeﬁweyﬁgmapmeas& oRes

preferential l'y producing elther Form A .or FormB, -resulting
crystal Iad@txapﬂdrcqatdl yorpuoithE compaurnd mﬁpbﬂr@ov&"ﬂcd hmmmgnatt:dlas“lr‘m Bd,es a-

process va t for he preparatiqn of the conpound f.. for l.a. |

t aut oo rTtichafitters (R EQITR A 17 RREPLGRragteristes SPgh A3 Ko RYERtioB S ses
appr opr 'caa&lxﬂs &9@8 PB&K@O%%QHW%ertaE@ﬁEHE%r kolvateHSS tﬂepéqu in@! a
tautoneric or solvated formthereof, froma solution thereof under

- condi t i doram iassuchi, agd WOre pakitdhAy FormPCEhEFashOBO Formpk sfpwefertedal .

crystallrzatron of Form A. It alsp_concerns the co nd. o formJIa I in
Form A inonEVER RO BVTHEL BrEGLLRORFTA NS PRsELFd B can be

i nventi ngcr{rﬁwgﬁﬁﬁe%gml raba@rlroac: tP e rRMfPR FRnOA tifre iyl €rheC OMPOUN

of for or "a taut or solvated formthereof, in crystalline Form
B whi cthydratedrfosess the prarp stablesitate 06 Foem mgoounpumnmmr& fFormmRB vormally iot her

crystal Ty RGN By 198 S pOR aTab o CHTBOUTRUN OPOROVH P |
Form B WApr epared by that pr ocess '
A crystal form is defined herein as being ' crystallqgraphical]y pure” when it contains

at most about 0.5 % (w/w), e.g. at most ab_out 0.1 % (w/w) of other form. Thuse.g.
"cryStallographically pure Ferm A" contains a_bout < 0.5 % (w/w), .g. about £ 0.1 % (w/w)

~ of Form B and/or amorphous form.

The preparatlon of Forms A and B may be effected using conventxonal means, startmg
* either from amorphous material or from Form B or Form A, respectively, or mixtures thereof.
Normally, the starting ma_tcna] _1s dissolved into an appropriate solvent and crystallized or
récrystallized therefrom under conditions prefcrchtia.lly producing either Form A or Form B,
B resulting in crystillographically pure Form A or Forrrl B. _
" The ix_wcntion thus includes a procesé' vaﬁant for the pre;raration of the-compound
of fdrm_ula_l, or a. fautomeﬁc er solvated form théreof, in crystalline Fofni A which
- comprises appropriately converting compound of formula I in other than Form A, or a

- tautomeric or solvated form thereof, from a solution thereof under conditions inducing -



variant. ‘For the preparation of FormA the starting material is _
conveni ently dissolved in an appropriate solvent, pref erablcyr L

et hanol / iOep/01458ef erabl'y in the propartions 9.5 : 0.5.' ThECTERBEI R ure
for dissolution.is from about GOC to about -75C, preferably about 70C. The

roportion of start mat ecd al 5
F 0 gboutprqerengal(ﬁqy a%r aﬁ? 3 A Olt%?sef er{';fbrpg g{eecr ?@Mnh%fférﬁlﬂl@pMorﬂtA

~solutio ,tee,g,eghg ¢hdt c@sgolaeﬁnto a reduced terrperature preferably
of fromrlv out Cto abgut 0C, fer abl y about

' and a liquyid in -
‘whi ch Form A(Icmvrerssb'l. mguevenggemc eg\,atpgpcesp éﬂ?&l‘%& Pﬁpaaa@a\tw qbt* he' " _

super sat ur at ed ut i res I I S A B -
spont ané‘é‘ﬂ!ﬂ"}mﬁ‘é’ 8%58‘ f*%l’%ﬁ&mé §€%01§%%grf§g§l}¥ grléegl‘ gﬁfr&?%ﬁ?xfg seeded

with a f t?Eé(rﬁ a?é' ofohyt%fyaddnoom@hbﬁ@bhyd pfifoemiatar Inin Ather thar Eoms Brom
benef i cr to c

e purity of the seeding.c
ni crosc crpmluudmhcﬂ!ref urged Ewdmg@fmli\ffq% prefrremt g &@h&lﬁt‘%‘i‘ Pf F?%EE elitalé% 0

more crystals of Form A daﬁpm t3leceand

seedi ng wnerrn&rwgr%af‘&tﬂfr‘w egiP’ eLﬁorQ‘i}lsf3 5e %}%&,Qﬁé A appear . to

pr event ormati on of crystals of Form B. Too lengthy stirring may be
Bl

count er - ctive, particularly at tenperatures above 10C, Form B bei ng
the thernmodynamically nore stable form . . Conveniently, as a prelimnary

step, the starting materj al fer t pol ar -
or gani ¢ sol veﬁ?r @gerrpagat’ém °f§?’5'8‘r1§ the X’g @%@%g{ééﬁvcﬁi ig|&ssji‘c,)e|0drltlg)‘,,.r;ag}noI |
pref er ab rg Qolverﬁr kﬁrwgm%yvﬁﬁ&egf&ﬂaﬂym t}&qﬁbpmroand‘:e(B ébmheat '
“boi l'i ng ure % t he sol vent evaporated to dryness

pr epar at teo:rpefﬁtuﬂécfond@scrhktmrss fomi ahguirBDG [nrbqus 78 e Bretsrablnateu Q’Pn a%BI vent
as described above f.or I, t { e
55 ot poperiion . rastnh TRIEEr i SheCChiHtdtenlR SR £ 33O 26 ofa

about 759e;>gﬂf iy ﬁﬁlfé’ra Q%ut7pc{o %W/W’ﬁ&/&hﬁﬁﬁrsﬁlteﬁﬁbEmm&momd t he
resul tant utio tered roportion of starting naterial ;cg
bout

sol vent raiuemmtamesprefmbiy bofromrabout TR RotbeuAZ0}G. FrefepAbDr HoRbl 9 Gbout -
L e FRUSLSE SRR 5P ARl SRR b iparBeaps 0
further ‘Qﬂhtlb'rprésﬁlt@t!héféb9f fetileqdysedls 8PBokm IAhrﬁihy spoeaieaialy be éormeed, preferably _
| the supersaturated solution is seeded with a few crystals of crystallographtcally pure Form A.
It is usually beneﬁcxal to check the purxty of the secdmg crystals with a melt microscope.
Further addmon of liquid under careful stirring leads to more crystals of Form A. Low
temperature i.e. below about 20°C and seeding with crysta.llographxcal]y pure crystals of
Form A appear. to prevent the formation of crysta.ls of Form B. Too lengthy sttrnng may be
counter—productwe pamcularly at temperatures above 10°C, Form B being the
' thermodynarmcally more stable form. - ' '
‘Conveniently, as a prehrmnary step, the starting material is preferably thoroughly
_ | dlssolved in a polar orgamc solvent such as an alcohol, . g. methanol ethanol, 1sopropanol
- preferably ethanol, or in aceto_ne, especially in acetone, preferably at boxhng_temperature _and‘

the solvent evaporated to dryness.

- For the preparatron of Form B the startmg matenal is again dissolved in a solvent as
dcscrﬂ)ed above for preparing Form A, preferably ethanol/water 9.5:0.5 (v/v) The -
| temperature for dissolution is again from about 60°C to about 75°C, preferably about 70°C, |



gimlar tenperature. Seeding with. crystals of FormB is optional, but’
/greatly faw4 thE&T- crystallization and allows nore |atitude as regards
‘e.g. tenperature.  The speed.of formatigan of the. supersaturd’t‘é‘”dl‘?@éloéizif’on

- appears also.to exert sone effect on the result obtained, speedy

‘super sat uﬁdameqasmteﬁwoumttm ik filtkrear e proporibRbf Qan rﬁﬂéﬂ&l% sbiveml ¥at e, - e.g.
~a hydrate, be converted into the correspondi ng unsolvated form.n .
convent i mratw ress thaafar preparing Femm Ae itds ptﬂferalplp abputi B ¢wjwheowaverupodling

| | vat ed. f th f f f
A e gl ok R et SR AL o) LS Brush Rl LY o
- char act eabaf @5 0R30%Y ahll ehd RirtheMivBekup n.hmb eReSBEN ARt tat &m ér)ratﬁper R4 -

appearance: white to off: white, fi nely crystal line powder (

et hanol / siiler femperatyrep Segding Mrithesystaly obBerm Bois optmmad)butrgeéatiyrfgcmtramt at

about 132 nsol ubl e net thanol . ethyl .
acet at e, &th{hﬁj l%rt%d aﬂto ||rg%r§5§if9?°%strﬁ§?’ds 2. IFPIR M 3 offormatign i ;.

- sol ubi [ bﬁ’thé%ﬁp&ﬁﬁ)rateﬂc@ﬂtﬁm,ap%ﬂﬁ aRb kb ek&t s@rﬁ@é‘ﬁ@t ’onQB@Yésuﬁ‘%ﬁfﬁﬁeﬁ s eeﬁ _
“i sopropanol , nmethanol: > 50 ng/m ; water < 1 ng/nl; - solubility |npt t

Loi l phas@‘PGfsaﬁFéléﬂﬁfeéiﬂE!W "hW@@h%ﬂd/fﬁﬂ'gﬂtmIOfM4 6): 2.49 % . -

chem cal purity: 98.5 % therinogravinetry: |loss of mass on drying up to .

- nelting: 1.46 % (Carl Fischer titration); - morphol ogy (SEM sticks and
- aggl oner at es Alsolﬁﬂ: BIP. a dmarrﬁh?%moﬁbéﬂ d e ﬁ%% %§ &fhsh
.therrmgraw metry . J194553’%(1 day, 92. O/c(:)r ; o A)mﬂ% : %rategg%rm% %

.h.); - copsen émm!a‘-'ééntil"g?@r\@rsﬁv GBebkﬁIPPTEPMcly[bSEI-uYg b tlfcespbmadatbnacarnnl ng

-&%’ by 054l VAR BAER LB 49%%@&@5@@%%?&%9@%5@?E?ngé%é@aégand”.fs" (v

FT-I R spect romet er 1725X KBr, paraffin oil;

" The two crystal forms 1dent1ﬁed are characterized i.a. by the fol]owmg
| physxco—chermcal data:

_ h 1) Form A: _ _ _ : :
- - appearance: white to off-white, finely crystalline poWder (from ethahol/water);
- .- m.p. determined by DSS (10°K/min): meltmg onset at about 132°C '

. -solubihty (at 5°C): water: insoluble .

methanol, ethanol, ethyl acetate dtethy]ether diisopropyl ether:
' > 100 mg/ml ' :
hexane < 10 mg/ml;

- solubillty (at 25°C) acetone, acetomtrx]e ethanol ethyl acetate, 1sopropanol methanol
> 50 mg/ml;
water: < 1 mg/ml;

| - solubihty in'the oil i)hase of cream (oleyl alcohol/mlglyo] 812R 4:6): 2. 49 %, :
' - -chemxmlpunty 98.5 %;
- - thermogravnmetry loss of mass on drymg up to meltmg 1.46 % (Carl Flscher tltratxon);- :
- morpbology (SEM): sticks and ‘agglomerates (1-100 um),
- hygroscoplcxty (uptake deterrmned by thermogravxmetry)
' 149%(1 day,92%rh) 1.78 % (1 week, 25°C 75%rh)
- DSC curve: see F‘ lgnre 1 (Perkm Elmer DSC-7 dlfferenttal scanning calonmeter

o measurement from 40°C to 200°C, scan heatmg rate 10° K/nun)



o purity: 99.9 %

~scan range 4000- 400 crrfL) 'X—ray powder dlffractlon pattern: 'see Fi gure 6
(Scintag XDS 2000 powder diffractoneter; Scintag, Santa Clara, CA USA); =
- scan speeWORI4B 1/mmn . (2 theta va§_ue) . 2) Form B: rﬁFT/B%"ISé’Pﬁ%S’ned by

DSC. (10K/ m.n): nelting onset at- about 159C - 'sol ubi Iity (at -5C): water:

0. 3 o et el 4G Hels anfl O T Mook Bl 19804) ke Shaiin o y

- mg/m; - sol ubi lsciyrangé 4666100 eat'Rr: 0. 4 ng/ m - et hanol >'50 ng/m .
~ethanol: 34.4 ng/m ethyl acetate: > 50 /n1 ~di et et her ng/ m
di i sopr ody-lra)epcmder d;ff@cw patterpeseerfiigure § ( ggﬁﬁﬁpwdf:&dﬁffﬁact‘ﬂ’é‘c‘ﬁf |

phase o oo S QAL il SYFREA R ek, g)%zdasflo@)wnqn%zu{em vagfeni cal

nmass on dr up to nelting: <
0.05-%  norphol ogy (SEM : 'needl es; - hygroscopi ci ty(upt ake det erm ned. by
-thernogravinetry): 1 day, 92 %r.h: and | week, 25C. 75 %r.-h.: none; -
DSC cur v&: Fommd:Fi gure 2 (Perkin-El mer DSC 7; 40C to 200C, scan.heating

rate 10 K/ m.n trum 5 (PE FT-1R
spect r oretdr di‘%‘i‘%‘?cd R%ﬁscﬁéipﬁq“ﬁyoﬂeﬁﬁ% g%;grtl%rggl%g@dSOO(MO cm1);
T solubxhty (at 5°C) water: 0.3 mg/ml T
_methanol: 46.3 mg/ml

.ethanol: 18.1 mg/ml

ethyl acetate: > 50 mg/ml -

diethylether: 9.3 mg/ml;

diisopropylether: 1.9 mg/ml
~ hexane: 0.8 mg/ml '

T - solublhty (at 25°C) water: 0.4 mg/ml
- . methanol: > 50 mg/ml
. ethanol: 34.4 mg/ml
ethyl acetate: > 50 mg/ml
diethyl ether:  16.3 mg/ml
. diisopropyl ether: 3.1 mg/ml
- hexane: 1.5 mg/ml ’
- solubxhty in the oil phase of TMF cream (oleyl alcohol/myglyol 812R 4 6) 0.37 %,
- chemxcal punty 99.9 %, '
- thennogravnmetry loss of mass on drying up to melting: < 0. 05 %, S
- morphology (SEM): needles
- hygroscop1c1ty(uptake determined by thermogravunetry) 1 day, 92 % r.h. and 1 week
' ) : . 25°C, 75 % r.h.: none;
-__‘DSC curve: see Figure 2 (Perkin-Elmer DSC-7; 40°C to 200°C; scan heating rate
| ~10° K/min); o S _.
.- FI‘ IR spectrum: see Figures 4 and 5 (PE FI‘ IR spectrometer 1725X KBr parafﬁn oil;
: ' scan range 4000- 400 cm’ ) .
- X-ray powder diffraction pattern: see Flgure 6 (Scmtag XDS 2000 powder

d1ffractometer) scan speed 0.5° or 1°/min (2 theta va]ue)



X-ray powder diffraction pattern: see Figure 6 (Scintag XDS 2000 powder

diffractoneter); scan speed 0.5 or 1 /min (2 theta value). ' WD 99/01458
-10- PCTI ®op®/04329 3) For referencgg.the correspondi ng FRATERSE2Pum of
-t he anor phous form i s indicated. i.n Figure 7. Characterization data for

all for ft t q h@Q: :
(2] D20 BBy reftE Sﬁ%%%%e&%ndﬂ{g B R il e e PR IPm Kb BICHRR. )
acet ate,,?ﬁl@u,-eﬁf .0.62 (silicagel; hexane/ethyl acetate 1:1); -'HNWR
(CDC13): Two conf or ners (ZE = 1: 2). Characteristic signals of the mmjor
- conforner d[ppnj 5.35 (d,J = 1.7 Hz, H26, 5.12 (d,J = 9.0 Hz, H29),

595 (92,5 hbeubhofbo ol o e fourlt 2hyf s 2 <0 T

H14), Soptichfoidish) (B4l o2 IE00NE, ) = 2.7 He, H233); - 1SCNWR -

(CDA 3): Two conforners (Z E = 2). Signals of the major confornmer d -
[ ppn]: 2I.C (RZ—Z@.)S(Sﬂﬂﬁgel l{xﬁaﬁylpthyls@:qate@"h)) 164.8 (C-8), 138.8 (C19),.

132.5. (C 28 C-29), 122 . Q7.0 (C-10), 79.2 (C-32), 76.7
(G 26), (75 2) = @?%( aﬁe‘%&c"fﬁ?’ea‘ﬁa@%‘gél (70 2 %c- 24) , 5&)._3 : B
(G 33), ﬁﬁlvf @DCLP4 Twé gm?féﬁneﬁ@l@i £C1) 8)Gha.3a%téls(x@s%)1alséit}% h4jo23), 39.4

C 25 34 C— 30 3 12 3 C 34)
_.(27. 7-% C3), 2&3 4 ()c- 17;150% &gg‘gg XHE@()M ’ %%{95}& (c 4y,
©20.6 (17- M), 162(11 i@ )quge 9.3
(25-Me). In the above "Qig‘la cjér)’b‘bﬂ T h e). dQppears
in fornmula Ic hereaftdr=98@ S)—M))%H‘QS)??GS’%@“H -24), 280(d J=159Hz,
S J=2.7Hz, H-23a

- BC-NMR (CDCl): Two conformers (Z:E = 1:2). Signals of the major confor'me'r d
' [ppm]: 213.7 (C-22), 196.3 (C-9), 169.1 (C-1), 164.8 (C-8), :
138.8 (C-19), 132.5 (C-28), 129.2 (C-29), 122.0 (C-20), 97.0 (C-10),
79.2 (C-32), 76.7 (C-26), 75.2 (C-15), 73.7 (C-14), 72.9 (C-13),
70.2 (C-24), 59.3 (C-33), 56.7 (C-2), 54.7 (C-21), 48.6 (C-18),
39.2 (C-6), 42.7 (C-23), 39.4 (C-25), 34.7 (C-30), 34.6 (C-11),
- 32.8 (C-12), 32.1 (C-35), 31.7 (C-34), 27.7(C-3), 26.4 (C-17),

25.5 (C-31), 24.5 (C-5), 24.2 (C-36), 21.1 (C-4), 20.6 (17-Me), _
16.2 (ll-Mc) 15.9 (19 Me), 14.2 (28-Me), 11.7 (C-37), 9 3 (25-Me). -

In the above NMR spectra the carbon atom numbermg is as appears in formula Ic
hereafter : : : :

Ic




03231 =412824230 5326_25-2262100421"37Ic 7N20368

01819 009 10 OH11 0 16 13 - 1512 14 . 0- O WD 99/01458 -11- |
PCT/ EP98/ 3¥928014%hbr evi at i ons: DVBO _gj.r net hyl sul f oxi de DSCFC HFF?%‘P&%& ial
scanning calorinmetry FT-1R Fourier ‘transformed infrared np.: nelting
point r.h.: relative huni di ty SEM scanning. electron m croscopy T
-transm s Lo aI thernogravinetry THE tetrahydrofuran TLC thin |ayer
chronat(@-%#y-—(égxpl anation of the Figures: Figure 1: DSC curve of Form A
' (hydr at PMsB: gure AimBEQisaliexide of Form B (anhydrous)

-DSC: _differential scanning calorimetry
. FT-IR: Fourier transformed infrared
- mp. melting point '
- r.he relative humidity _
SEM: scanning electron microscopy
T: © transmission
TG: _ thermogravimetry
THF: - " tetrahydrofuran

TLC: ~ thin layer chromatography

E_)_(p_lanétion of the Figgr'es:

Figure 1: DSC curve of Form A (hydrate)
' Figgre 2 .DSC curve of Form B (anhydrous)

Figure 3: FT-IR spectrum of Form A (hydrate) .
o (% T = percentage transmission)

Figure 4: FT-IR spectrum of Form B
(%T= percentage transmission)

Figure 5: Companson between FT-IR spectra of forms A (hydrate) and B
: (% T = percentage transmission)
Form A (hydrate) = graph starting at 90 % T
Form B = graph starting at 82 % T '

" Figure 6: X-ray powder drffractlon pattern of forms A (hydrate) and B
Mod. A=Form A (hydrate)
"Mod. B=Form B
left ordinate: intensity (cps = counts per second )
right ordinate: relative intensity (% = percentage)
top abscissa: resolution .
~ bottom abscissa: 2 theta angle (degree)

o Figure 7: FT-IR spectrum of amorphous form (% = percentage transmission)



Figure 3: 'FT-1R spectrum of Form A (hydrate) . (% percent age

transm ssion) Figure 4. FT-1R spectrumof FormB (% percent age .
transm ssMhiYg ﬁgre 5: Conparison bejyeen FT-IR spectra ofP(fHEW/OA”S’
“(hydrate) and B (% T = percentage transmnission) Form A (hydrate) = graph

0/ 0
i f1raction pll t%ﬁrﬁﬁaﬁz%ﬂ“ﬁﬁw@ BIFF R Ephimpleliabre
V- Nﬁd ﬁ)da?ttdﬁba’rrfbﬂldeeistanandmmwn% ?nmuhysr@pmsant ;aniilamsprphfera@ewgdt)t V R
t nat r tive, | Sit % = rce 0 Ci §sa
Feqol ut 1 BB apRea: e s O viage sapricnblaras or mhropaceuied rum
of andr QU {4 me%.l'(% foﬁ{‘&ﬁi%n&ﬂeﬂ&%E“ by, dﬂﬁc@g/ %&?ﬁxe'ﬂ!rﬁﬁ&fs’ 03929

.-12 The cohpound o n am)rpho orm
phar mac efétrh ofithe ddeoluad saffark &rond probless o snseabilipt suchrafs Iixalmﬂa,tmrdyls generally

| Munosuppregsant. a ol i ferative agent, h.system cal |y _or .
~ topical IRt WPi‘e‘“B?‘é‘E)g‘? qangppagprog&ss%tﬂoglp&m ,agagxac e efio?rwﬁ%m?rﬁ%m i-cal -
use, such | ' Thus
e, e B Gaa e TP R RAC Al TRk sl sl U Bhuioflbipefil and ) o,
- such as dverdiipucity ahdheirsatergaler al |y not WEI | - sui tabl e for gal eni cal -
processi ng caoppare 0 a defi crystalline for
regards- degr ag"ﬂ’ #Wéﬁﬁf‘fﬁm F °Wd’rf6§%6?fpﬁ?‘ﬂ¢ orPdng‘E}gdt“I on _
properti I I
Py et Pt o U i fof o h?t%%&*hﬁ“@?ﬁtﬁu [phfet Jhw‘n@ e
parti cul\ahérg/ iti mdtdmteeldofowercume theatidve divad pamtagess,osuchfas gatlerprqalraticorm of .the
conpoun e’it is indicated to overcome {he apoyve efjd sadvant ages, such

as i n t H@pﬁfﬂe{BEF‘%tter%ﬁrW“ emulsions and ointments where it 1s desired to include the
: _-compound normally in dissolved state ‘but under carefully controlled conditions. Thus in the

. 'preparatton of a cream, it has been observed that Form A dxssolves in the 011 phase in about -
10 minutes, whereas for Form B it takes about 6 hours. It is therefore very advantageous to. B
use crystalline product of well-defined charactensttcs whereby Form Aor Form Bis
preferably employed, depending on ‘the parttcular appltcatton, e.g. Form A where a lower
~melting point or more pronounced solubility is desired, .or_ Form B where a'higher melting
- point, or thertnodynamically more stable product at room temperature is appropriate..
| Beneﬁcxal effects gamed with the crystalhne form are e. g
- less solvent residue in the ultunate drug substance in whatever form, such as dtssolved state;' i
- - additional purification effect obtamed by crystalhzatton |
- higher stability of the drug substance; and
. - eaSier handling in the production plant.
~ The compound of formulaI in crystalhne form may be formulated for adtmmstratton
in any convemcnt way. It preferably is in dlssolved state in the ultimate galemcal form
~ The mventton thus aJso mcludes pharmaceutlcal composmons comprxsmg, or
: _whenever prepared from, the compound of formula I or a tautomeric or solvated form
) thereof,_ in cry_stallme form, such as Form A and Form B. It also includes _the compound of
B formula I or a tautomeric or solvated form the'reof in crystalline form for use as a :
pharmaceutlcal or for use in the preparatton of a medicament with antl-mﬂammatory, |

ununosuppressant and antlprohferattve activity.



. topical forms, e.g.. creams' émul-si-ons and ointnments where it is desired to-
i ncl ude the conpound nornally in dissolved state but under carefully
control I eWO %Gkt i ons. Thus in the. preparation of a credRTERISHAR been
- observed that FormA dissolves in the oil phase in about 10 mi nut es,
whereas for FormB it takes about 6 hours. It is therefore very :
~‘advant ageous  t 0 .use crystal line product of well-defined characteristics,
‘wher eby -For mrAe %ud%uhgrmamples inefreteaht shvenmomobachre depienidatng. oxil t he
particular application, e. Form A where a lower _nelting point or nore
pr onountsSepesBRIESiarg indegtees Lentigiade yplespindicatedipsherwiseni gher nel ting poi nt,
or ‘thernmodynam cal |y nore stable product at roomterrperature is- -
appropriate. Beneficial effects gained with the crystalline formare e.g.
-l ess’ gahmpid 17 Erivetatline 33-beichlord: B3t destxvigscomveinalRoem A) what ever form
such as. dissolved state; - .additional purification effect obtained by
cryst al Kiremaisghption Qflam?éPh%’tsaPﬁ‘P‘FW}“%ﬁ‘a’tq‘\b drug substance; and easi er

hand! 01 e, GRS, BidPbho B SRR SRR bkl Ao BE | T

form may be I'n-an ven|

.. pr ef er abbamyl @sin) mdl gosl utedhatoaherdolm tdnq;ctdrﬁterﬁabﬁegalyeﬂuecakvaf@rumu dhe

i nvention thus al so includes pharmaceutical conpositions conprising, or
_.Menevetrapwml@uhrfeﬁempe@ﬁéawﬁﬁmmdyéﬁ mlafivater) The salutignioleirundisgirbed.
sol vate efLe er r r or
calso i ng‘?r %r outr%tgt %o%(gﬁlrl\ F%ég orrrul a"%e%oﬁo atﬂ %F%t{afgr%carggtadgn#i aet'gge"*%r

t her eof js lef uadiyairedd ﬂoaencitﬁéxm h@drs 46 8°. aFhecryplaling teridl @sade paRked B sussni N
the preparation of-a nmedicanent wi-th anti-inflammator | munosuppr essant

‘and ant wsshsid; wigh ar jopecold mixpreyof evipnobagwatgr 1113V PG OBigP geduthd

foll ovm t u n J atd o

t emper a ger giggg%%ﬁézgoﬁe%@o%; %}lré’Padt%ﬂ% 1%9%1? :Trlt1 I g!a %3“%‘%‘%%%’ dihe arrpl e’

1. O ys(yibliieg; &%, 4p5ai36ordhemitallpsivy Loss g el inguriey Bvé) at drfbem a;asﬁtddny on

_ of anor phous uct in ethanol) To a solution.of 27 g anorphous oo
33- epi cﬁb@ﬁ@bgmmmmqbol ourless foany resin) in 180.m of

et hanol at room-tenperature is carefully. added water until a- transient

cl oudi ness appears- (approximately 65 m -of water). The sol utlon i's. | ef t

Undl st U'E&ﬁﬁl le 2: Solublllzatlon of Forms AandBinl % creams -

_'_a).. ~ - The solubility of Form A in-.a cream formulation is estimated to be about 1 % at room’
' -'_temperature In the manufacturing of cream, the drug substance s completely dnssolved in

-~ the oﬂy phase at 60-75°. To assess whether and after which’ storage time part of the drug '
- substance dissolved will crystalhze from the 1 % cream, a series of batches is examined for

' crystals.. The investigation of 10 batches shows that no crystals are observed after. L

| manufactunng as well as after storage at 5°, 25°, and 40°. Even in the samples whxch are

subjected toa temperature cycling test for about 3 months no crystals are detected Only in | |
one preformulatlon (1 %) drug substance crystals very sparsely occurred after

| one-year—storage at 25° which mdncates that the 1 % cream is at the borderlme with respect
| _to saturation with drug substance. _ .

. The drug substance used in the batches and preformulanons mentloned above

"_contamed 100 % Form A. - - ' | |



‘for 16 hours at 4. Col ourl ess crystals are formed. 10 m of water ar'e added
and the mxture is left undisturbed for another,4 hours at 4.

crystal | i WOMRI&S al is separated by_g4iccion, washed wi th %ﬁ?’?'&%@%ﬁd

“m xture of ethanol and water 1:1 (v/v), and. drr ed under reduced pressure
(12 mm Kg) Ei?:‘i}u in

obt ai ne (yrﬁﬁggém{&rahé%%gegé C éﬂq}‘f? ogﬁpl?%ﬂ?é@orﬁg Bidedifed i =
. | Mk triapufacushg ef creamad wvcmlmdtgl theclahgyemdewet@ﬂmmcm bahaivioyr, Lﬁ}QUWa-HPLC

'_hdt npl.e '2: Sol ubi | t f F % The .

ol tbi | BeSFoBTIRGFTA B 6 SHREROR Aoad s aSBLLt Ak BYeBEVAROUE 196 at
m t '
ool ot SPPERRLHTS cot ot AMATHE bt BlofacRiB a8 iy 3%%‘?%3‘"“’;115

after V\/rmﬁéreﬁtttempgeniresre part of.the drug substance dissolved will
crystallrzefrom e 1l %crea series of batches is

crystals. %qupé’éﬁ“i"ﬂ ﬁ?]étfcsiﬁ’%%%ﬂ@éo@hﬁﬁso Sﬁ’a’lcdﬁﬁa%gké‘ﬂ?i% spped
observe UL DA I 0. :
Bven | n"%f%ﬁs% 8 RHELP P2 of e crbim itn 3bREDGAN Mt of e8I FERA LY or
“about 3 Irmmd’mdwaﬁexrmsmwfh@mamge thlsefoeutseoh in@edtigaied andme rpmaigmgnarystelsere (1 %
drug .subst ance crystals very sparsely occurred after one- year-storage at -
25, whi (,‘?PSF"HB‘?cat es that the | %creamis at the.borderline with respect

to saturatio S ; hes
and prefor wlr‘%%%ggg?rreﬂ%tlr onegmﬁosteg contﬂg amgﬁr,;&gg&r%@v&gﬁéfAﬂhe%ﬂag@/pg&%S
PCT/ EPO 8t £131t3 Sampl<late)furTherdsestigated efi¢red weeksy 356|laBdl Qmoantbostosigai AdeFor m B
can be completely dissolved.in the rranufa tu of cream and to eval uate
the | ong‘—cﬁléﬁsﬁpeﬁrgﬁté’lolq rystals ERTLENeR PSR Prolg ? gf)r eformul ati ons” (cream |
% containing 0 % 1 % 5 %and 10 % FormB relative to the total content:
of compound of formula | are manuf actured and -put on stability testing at
~di f f er enExdmplec:: a€oyseallin©form4 (iﬂﬂS-I 3 : gaecipr ef or nul ations, it

i s obseryved that .the sol vin crystal FormB in the oily phase of
the creaffqmaa EH°%F‘&RE‘1“ Pﬁgwog ‘Yﬁ“@rystal FormA Immediately after:

manuf act ur NGy £ BP33-QpiThIdHoS33 ABRY ALBIRRPREr B (of Blcbhdiivey! KA s are

Form A, or amorphous material) are dxssolved 1:5 (w/w) in 10 g of a mixture of

(D81

' ethanol/xsopropano]/watcr 9:05:0.5 (v/v) at 70° and the mixture is submitted to
~clearfiltration on a 0.5"ur'nl filter. The resultant solution free of crystallization germs is
~allowed tb cool to ll0l°, water is addcd (25 % w/w based on amount of product) to
sﬁbersatﬁréte the solution. Seeding is. effected with 0.06 g of crystals of Form A (following
- checking with a thermal microscope) and water is carefully added (7.5 times excess bas_ed on
ﬁle amount of product) over a period of 4 heurs at 10°, émd thereafter the solution is stirred
~ for 2 hours at that temperature. The title compound is obtained (hydrate 9.3 g) |
_ Itis dcsxrable to seed with crystals of Form A as crystallographically pure as possxble _
.Thus seeding with crystals of Form A containing 2 Yo crystals of Form B as impurity can lead
16 recovery of crystals of Form A contammg 20 % crystals of Form B as unpunty However,
at low temperaturc the formatxon of the thcrmodynarmcally more stable Form B is clearly
’ '-mhlbnted thus seedmg at 0° with a 1: 1 mixture of both Forms A and B results in a product

' contammg 75 % of Form A.



~observed. ' To get information about the long-termcrystallization behaviour
of these forns; the. stability sanples are further investigated after 6 -
weeks, 3; WO BAIE nonths storage. Thejs.results show that n %’é"rsé?li‘%zs’form

even upon prolonged storage. Exanple 3. Crystalline formA of - :

~ 33-epi c%ﬁ%@rés (S ARFCRRULE of 316 RHIGr 098 Weldiabébmycin | |
~et hanol /7 ropanol / wat er g o -epl chl or o- ﬂesoxyascorrycr n Form B

(or, al t(fromat sohgtiopn, in ethadel/isémropandl/wateranor phous material) are di ssolved 1:5

(ww in 10 . of I Xt ure et hanol /i so a o 5 (v/v)

at 70 and th kbt em S E R RS kn? Gty

filter. chOg F&ﬁvht aﬁﬁnﬁgﬂ)hﬁds%afeiﬁ?) &t desovbah 17 @) aN798dTR mikwreldfoved to.

cool to 10, ‘water is added (25 % w'w based on anount.- of product) to

super satethaabhsWrepsml/uctarmm 8csedd.f §v/ivy a1l ermtdgble miixthreOs G@brgited tor yst al s of
Form A (follow, ng chec th a her mcr ) and _
car ef ul IFaggdagen: 7The Ff'ﬁ@gﬂﬁﬁ%“ﬁggg& 6%°°?IH8%§E'U£’§I°P6'P“E}X\B é?ci wither a

peri od Ffm BN & Rk drfowttiof pRsHuctys 2
hour s a?tég?%%?rfatur eli;I %%aﬁ?ﬁuhgf)ﬁ%o%n%@lgggg%m n%dt(hrbdr ;tce E)9 3 0).

It is desfefidlyl aeldednoseredpmotiroférbmm'althe title ecomponndasobtained §24. 6gg?aph| cally
pure as possible. Thus seéding with crystals of FormA containing 2 %
crystals.of FormB as |rrpur|ty can lead to recovery of crystals of FormA

cont ai nlmgﬁa % ¢ cin at low
t enper a

' y re stable FormBrs
cl early(frbnrninlmtmhoﬁdmdcpredulcmgae&toﬁb)wth a 1:1 mxture of both Forms A

and B results in a pr duct = con g %.0of Form A. WD 99/01458 -15-
PCT/ EP98/ 0392@80@%5 ¥ oécyeé%éf Ritbiegprd o0 dggoxyascomycin (e.g. @ obtained

33- epi chl pswn33 pano %,(é‘%éﬁ?w&*‘? VAR 206 tf BPFb@% A and/or Form B and/or

et hanol /T sopr 3-epi chl or o- -desoxyasconyci n Form A
( hydr at edmdrpliousairodarchsini 1560 ynl of m:aldme E@warpcBatedm 48:+52F (4@0s SOraibar). alhe ar e

0 20" U B Aarphos af 1 dvoifed 00 & sepmeVaamicpee aig P PR A TR The
resul tang bl ot Pk RIS, (49090 msaP) Fhe AHAPIATR ditoRREdo U

0.1 g of ‘crystals"of FormB 3.5 tinmes excess on the anount of
pr oduct )ofleﬂlanolhsopropanol 9.5:0.5 (v/v) and the hot solution (70-75°) is filtered on a 0.45 pm

filter. The solution is cooled to’ 20-25° over 30-40 minutes, 200 ml of water is added and the -
' mxxtqre is seeded with Form A crystals.- Stirring is continued for 1 hour at 20-25°. A
suspénsion is 'formcd which is cooled to 0-5° and further stirred for 4 h'qurs. ‘The crystals are
~ filtered and Washcd with 300.ml of precooled ethanol/water 1:3 (v/v). _Drying at 45-50°
(10-20 mbar;- 16 hours) gives the 't_itle compouhd_ (hydrate; colourless crystals).

Eximple 6: ’C_r_v;" stalline form A of 33-epichloro-33-desoxyascomycin
(from a solution of FormB i in acetone) ' -

- 945¢gof 33-eplch]oro 33 desoxyascomycm Form B are drssolved in 1500 ml
of borlmg acetone. The: acctone solutxon (now free of any seeds of Form B) is then treated as -

_descrrbed in Example 5 abo.ve_. The title compound is obtained (hydratc, colourless crystals).



'~ acetone) A solution of 94.5 g of cru

' careful Iy “added over a period of 4 hours; the title compound is obtained
(24.6 g)..  Exanple 5. Crystalline formA of o '

33- epi chl »iI9BB4Besoxyasconmycin (f ror_‘r]e . sol ution of crude m/OBWQ |
de” 33- epi chl or 0- 33-'desoxyascomyci n -

- (e.g. as.obtained follow ng chromatography) (containing various anmount s’ of.

- Form A &48M8¥ Form B and/ or anor phous product) in 1500 m of acetone is .

- evaporated at 48-52 (400 - 50 nbar). The Tresultant anorphous foamis™

di ssolved in 500 m of ethanol/isopropanol 9.5 0.5 (v/v). The solution is
- evapor atledThgtcorgponnd pfifgmulal) nbar). The resultant foamis dissolved in 400
m -of ethanol/isopropanol 9.5 : 0.5 (v/v) and the hot -solution (70-759)
is filtered on a 0.45 p.m filter. The solution is cool ed to-20-25 over
'30-40 minutes, 200 ¢ water is added and the mxture i's seeded with
‘Form A crystals. Stir is continued foor 1 .hour at 20-25. A suspension -
is formed which is_cag X0 O-5 and further stirred for 4 hours. The -~
crystals are. filte0ec ashéd with 300. nl of- precool ed ethanol/wat.er.
1:3 (v/v). Drying at 45-50_ANU100 mar:0.16 hours) gives the title _
conpound (hydrate; cokourfess:=crystals]. Exanple 6: Crystalline formA of

- 33-epi chl or o- 33- desoxyasc %m - (@Hop,a sol ution-of FormB ih acet one)
s

94.5 g of 33-epichl oro R3- oxyascoffyci4” Form B are di ssol ved in.1500 m -
~of boiling acetone. The|acefpne sol yi on (now free of any seeds of Form B)
is then treated as dg&tyihgd i.-n BKanple 5 above. The title conpound is -
obt ai ned (hydrate; colour tals). WO 99/01458--16- PCT/ EP98/ 03929 .
Cains: 1. The conpourgd ot a f” C(S) ~ON--"rOOH 00. OH 4 -

or a tautomeric or solvated form thereof,

in crystalline form.
2. The compound acc_ording to claim 1 in crys'ta.lli_nc ‘Form A..
3. The compound acc_o'rgl‘ing to claim 1 in crystalline Form B.

4 A process for the preparation of the compound zicéofding to claim 1 which cémprises -
_ .appfbpriately converting amorphous compound 'o.f formula I-from a s,olutibﬁ thereof under

. crysta.llizatidniﬁducing conditions.

5. A variant of the'prd¢ess‘ according to claim 4 for the preparation of the compound
- according to claim 2 which comprises appropriatt_:ly converting compound of formula I in
ofhér than Form A, or a tautomeric or solyated form thereof, from a solution thereof under

conditions inducing preferential crystallization of Form A.




O, .0 or a tautoneric or solvated formthereof, in crystallrne form 2.
_"The ‘conmpound accor di ng. to claim1 in crystal line Form A.. 3. The conpound
accor di ngM@%048m | .in crystalline Fpgym B.- 4. A process ffCT/RR98/03929
preparation of the corrpound accordr ng to claiml which conprises

approprrat rtin nd. of formula ). .froma selution .
o bt S BY Bilgrbots S ARSRERR T SRR B R R ey or b bR RNE of he
process a@@&amglt@ glalrd 3Gmem&m§ﬁsres fabﬁro@hsery @riveRingf confpRun@ P Rtifla RECOr di ng
to claim2 whi'ch conprises appropriately converting conpound of fornula |

. in_ ot h@rhemlm Fogrmnl Aot muwmmtqrrsematﬁdcfpna@hara@ﬁemima selutien tefeoffunden a

_ sol utr on r eof under tions. i nducj eferenti al crystal lization of -
. Form A § 'QEE\’WS“"%% %@99/01458 17- PCT/ EP98/ 03929
6. A variant of the process according to:-claim4 for the preparation_ of
the compound accordi ng to claim.3 which conprises appropriatety
convert iTngh pharpaoentical camepositioa comipnisingt bewheteyar Prepared fran, the compowmeric or
sol vat ed _f ormt hereof rom o%:utl on thereof under conditions inducing ‘@ -
pref er eﬁﬁ%f‘mér‘%{‘%w‘?% 788 'dP Form B... T A pharmaceutical conposition
conpri sing, or ‘whenever pr epar ed from the’ conpound accor di ng to any one
of clains 1 to.3. 8. The conpound according to any one of claims 1 to 3 for-
- use as- &. Fheraompound eedording t¢ emy onesef qlmmrsrietoramausaas a pharinageutisal, carfent .

" The corrpound accordrng h % .one of clains 1 to 3 whenever prepared- by a :
_process ¥ B‘ctBFchﬁ’arﬁl’(? &N TERCABEML | ains' 4 to 6. 10. The .compound of formla
| depicted in ctaim1, in a non-crystalline state, or a.tautoneric -or.

"sol vated form thereof, whenever produced froma crystalline form accordl ng
to ¢l ai  1The Cpmpgue;ﬂggrprdmgt@m{\prmFﬂ_dﬁEQl to 3 whenevcr prepared- by a process . -

B accordmg to any one of claims 4 to 6

10. The _cOmpdimd_ .o'f formula I depicted in claim 1, in a non-crystalline state, or a tautomeric

or so]yatéd form thereof, whche_ver'produced_ﬁ'em a crystalliﬁé form according to claim 1.
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