;| Je3e%D %A, HET , On. -1 STABI LI ZATI ON OF MACRCLI DES n~~~~~~~ The. present
|nvent|on relates to the stabilization of a pharnaceutlca’
"1ngred|ent sensitive to oxidation) e.g. a poly-ene nacrol uww ﬂw @
pol y-ene nacrol i de having i nmunosuppressant properties, part|
rapanyci ns. The handli ng and storage pgﬁ[icularly in the bqu 5?n1of
pharmaceutically active ingredients which are sensitive to oxidation is

di fficul %IAﬁgf’féﬁbNgﬂ‘nM'WI g necessary and often the oxi mmmﬂmummmmmﬂ"t ive

i ngredie store n-air |ght packagi ng under protecti

Substantial amounts of stabilizers are added during the formnulgtddg process
of such pharmaceutically active ingredients. Poly-ene nmacrolides have
satisfactory stability properties. However, it has now been found that

their st aihblplrégént mv@mw&elammwgbaniaﬁ@hloyatpﬁamﬁamw@qiy Btiveifgradightt | on of
a stabilizer ..an antioxidant, durin heir isolation step. According

to the i ﬁ@@ﬂ?‘iedﬁ)oxmwé 8.8 3Rl ERR Magrolig g dreletably 3 B?'yﬁﬁchf‘%'pﬂ@a‘&"%ol y-ene

macr ol i dgmmARBsUpptdtdamdstbpéries) panicurany sbamycist he purified macrolide,
preferably at the comrencenent of its isolation step. This process is

particularly useful for the production of a stabilized poly-ene macrolide
in bul k. The %aﬁ&ﬁ%{ﬁnﬁwl@gb gamcdlan{; intRE bermmbﬂmalnﬁa&mwlytawe %remérn%

preferably fro based on the weig he “macrol i de). Such

a smal | Avisharesensitivedo oxigation ﬁé?*@?ﬁﬂhﬁpéﬁ'ablia"&"%'ﬁ&'Ieyﬁsé“’Yaﬁ'MEen the
al t er nat 'o&ﬁaz.éﬂsém.vawédnbms Efo?&ﬂﬁtalﬂ-t@ﬁﬁﬁédl@amé'uﬁQeerer\ébﬂl%sgasz A

m Xt ur e, ) m Xt ure, y-eéne macrol 1 de and an

ant i - oxi (ﬁmtarfgalm!ﬂ of Séattllgﬁéﬁ e |aéda$rgumn9 'lhﬁé?rﬁb’fa}'"ﬁ prgcesaef suchn sol i d

form ThengintddeUficdMhctife ,h@eg%;g.cul ate forme.g. cristallized or anorphous
form It may be 1n a sterilTe or substantially sterile condition) e.g. in a

condition suitable for pharmaceutical use.
Poly-ene macrolides have satisfactory stability properties. However, it has now been found

that their stability to oxygen may substantially be improved by the addition of a stabilizer,
e.g. an antioxidant, during their isolation step.

According to the invention, there is provided
1. A process for stabilizing a poly-ene macrolide comprising adding an antioxidant to the
purified macrolide, preferably at the commencement of its isolation step.

This process is particularly useful for the production of a stabilized poly-ene macrolide
in bulk. The amount of antioxidant may conveniently be up to 1%, more preferably
from 0.01 to 0.5 % (based on the weight of the macrolide). Such a small amount is
referred to hereinafter as a catalytic amount.

As altematives to the above the present invention also provides:
2. A mixture, e.g. a bulk mixture, comprising a poly-ene macrolide and an anti-oxidant,
preferably a catalytic amount thereof, preferably in solid form.

The mixture may be in particulate form e.g. cristallized or amorphous form. It may be
in a sterile or substantially sterile condition, e.g. in a condition suitable for
pharmaceutical use.



-2°3. Use of a mxture as defined above in 2. in the manufacture of a

phar maceuti cal conposition. Exanples of poly-enes nacrolides are e.g.

"ol ecul es conpri sing doubl e bonds, preferably conjugated doubl e bonds, for
exanpl e such having antibiotic and/or i mrunosuppressant properties, e.g.
macrol i des conprising a |actamor |actone bond and their derivatives, e.g.
conpounds whi ch have a biol ogical activity qualitatively sinmlar to that of
the natural nacrolide, e.g. chemcally substituted macrolides. Suitable
exanpl es include e.g. rapanycins and asconycins. A preferred poly-ene

macr ol i deB.i s Wsenafer mixtute as definédsaboye drt 2. i dhwt manufaciynegd mgrhagvadduticdlonds,
e.g. 3 CO”i“Q?%ﬁQSQBHb|e bonds. Rapanycin is a known | actam macrol i de
produceabl e, Tor eéxanpl e by Streptomyces hvaroscopi cus. The structure of
rapamycin is given in Kessler, H et al.; 1993; Helv. Chim Acta, 76 : 117.

DYl 1 e b R AR RS AR ool e

di scl osedconjugd@dddubRliSdhdanidr ¥karBfie 40GORavinglartbibtitand/oLitrecbinoappprgssans, f or

041 02355 SIRGPIE>-Gei-PESTAes R PmBre g A ASE PHAC e BY P B e et ehp s
r ef er encecontpyorihds whithrhawe mbiclogick activty iquelitatively simitar to thabofthe matundler ei n t he

Y On) | RoBEe Ao SRR AR QRN il 48 20/ 02010 1
acyl am noabéinlcing andrassomyiins, A ereferreddpdly-ede madrolideyis & madrolidedcomymising at

28:88: Eﬁégﬁ%&ﬁ{g‘%@%@fﬁ"ﬁ%ﬁ-ﬁﬁ%m‘%&%ﬁ&%; of which FK-506 and

asconycin are the best known, form another class of |actam nmacrolides, - nany

of which have potent i nqsuppressi ve and anti-inflammiory activity.
FK506 | s BeRSIRIGTHe Adiogi QeI BRAAEE PESRLBEP S Br G RIS R RESMRYPSE The
st r uct ur ehyafrodcpidts. Thegstiveture of rapamydipisrgiven it Kesdier, Nested.; I 98 HeM Chin. ed

Fs06) ot ARP T LI7aFepaByan Pop Agfiiae e merespphgsaatsre o Repraleed '

activity apdmytiaiare kheowny atg. 16<)-sebsljtuted/ rpbel/cios, foraxampiesasadisclosadi in WO v es

Ger 1 va | vEUOBIS G T o ATEEE MG O Surmy R RofiPuchs, or Dbl a R S
33- epih- g hgﬂﬂmmx\g??eéa%ﬁ? 39,CW Qe@ﬂ/ mcz?/gm aﬁé Seﬂfjﬂ) ?%5335;3?2:’2#%32/3 38K%) i;’:lll of
tet ropy;\r an. L Q. =, ; -

Par 1 oul aPoh BrEBare R med rhro e TRg e PRt fehpflon d8AvanESare o.

40- O ( 2- hagamygine whyitein thpdydioxy in positioardOad famulaoX illdstrated atr gadeot ofld¥&@pl e

2,6-di-tegt eyl -4- nethyl |, (herei ' ' . HT
bei ng. par £1/ BT perlacBRLen o Whéteinisy BRR Rl TGkl b Ghinpi

i nvent i onor aninocaikyt eig.e4®O-(Rdyydroxg)ethybrapatyin( ZhQd8-bygroxy)hydpyl-@pamycnn and
0. 2% ( bas 1 ALBE,WE) 1 ..0de) of antioxidant, preferably BHT.
The anti o%?ddﬁpt@5%@%&3&&%%@%@&9%% macrol i de at the commencenent
of the isolation steps, preferably the final isolation step, nore

preferabl y_l Wolg! : haatfi el Pl i . ' is

b1 of or al 4l ST FiqERe B Rschfth) By baRIAGAE ot EndBEE AT ® g
t he ant i olectdammacrelidasdpwny of which hevaipetentgmsainastippressive land weti-inflamamatory

o i "t nes Bty FERe R Jadfert hdglonl BB B) Shnoriudls BB TRECLS, (O T
armor phousstfusture of AKS0&sLgivenriy thet Appdndixda theclderck Index,chitih bd.t (4 98Yrasiilesi AGl y an
i nproved iéctaol?rw.clntig FEQ r%éb%?#. 'irPUsﬁfédz44t®2*.‘ﬂEéU#‘aQﬂ|, ﬁﬂgositomeq'gﬁtur?ﬂy%cchﬂng ul k
formprior tots QP her ocessing for exanple’into’a gal enic
conposi t i magrolidascheying.ec simiarshiologicaltactivtyemditheivdesivativesne.gr synthatig ahalogues
lid . - . S ; h

vent i onigerREREY Ter Rondctiel Phicair i Rl 6 Al Shibgoct &7

derivatives are e.g. halogenated ascomycins, e.g. 33-epi-chloro-33-desoxy-ascomycin such

as disclosed in EP-A-427,680, tetrahydropyran derivatives, e.g. as disclosed in EP-A-
626,385.



of “the desired galenic fornmulation. Such fornul ati ons may be prepared
~according to nethods known in the art) conprising the addition of one or
nore pharnmaceutically acceptable diluent or carrier) including the addition
of further stabilizer if required. Accordingly there is further provided:
4. A pharmaceutical conposition conprising) as active ingredient) a
stabilized m xture as di scl osed above, ﬁogether with one or nore
pharmaceutically acceptable diluent or carrier. The conposition of the
invention may be adapted for oral, parenteral) topical (e.g. on the skin),
occul ar) magdlarypréfenad alacRidéSa. rawmamd')omdmwd%xyfﬁ thyMrapafnyeiref erred
-4 conposition is one for oral admnistration) preferably a water-free
conposition when the active ingredient is a | actone macrolide. The

phar n’acelﬁprbfeﬁled%ﬂﬂmrﬂé grJoPéx RV, %W%ﬂ&ﬁ?ﬁlﬁéﬂ (Heséihd¥edr BHT),
exci pi ents bricant, a djsintegrating agent, a surfactant, a

carrier, Vdagin 'g@hp B'é!queH\Qd?a"&WﬂWcPé@ erregd.c. 1t may be in liquid forrr) e.g.
sol utions, suspensions or enulsions such as a mcroemnmul sions) e.g. as

di sclosed in USP 5,536,729, or in solid forn) e.g. capsules, tablets,
dragees, &)B@ﬁl@lﬂ%”)( Pfﬁfﬁfftﬁélmiﬁtufﬁ efrthpinveatiosis girpixiuig ofraparmyeie ar He@eul at es)
S0l i di SfyaFcyy RAM-rdafileinn@0. 2% (Bascl O thB et 6f A8 Ghhd i oPhidBaM)  t he
contents of e| ng 1 ncorporated herein by reference, or sem-solid
fornms sudiefgiably Biihents, gels, creans and pastes. They are preferably
adapted to be in a formsuitable for oral administration. Preferably they
are in solid form The pharmaceutical conpositions of the invention nmay be
pr epar ed Miéxlﬁy‘ttfmw%m%@ ResiRgly-8pe magratige ﬁh@emmncs@egt efdhei zed
accor di ngg 6!5&1&@?%%%%@9@ thd ﬁﬁ‘alﬁé&ﬁatu@ﬂgteg ﬁHB?d ﬂﬂéiﬁ? al%f‘ﬁr?or%‘ﬁ%r fi éx%i' rring;

the ingredients |'ed or groun e5|re resse into
t abl et s. pregigitatian @han e macyelide ismlefarab}y inr mrnégd istage fitgpay h@dﬁp@vw in an .
COMPOS! | iRBEsder Al iioRahtls HBALE toind HhllsBRln RERMEII ek COTPOS! L 01
is a solid dispersion, e. Ising a sta iz F according to
t he mverﬂfe@mta&ﬁdst@p@iﬂhﬁ @ﬁbl mmroléiege galwai’t@ﬂo@bwﬁ) ogmssin /e forsueth as
hydr oxypr%élgqirgﬁrm} {e! Rikferre 61 thle wﬂén@c?rﬁ? liP&REphBusfarA// 03654.  The
conpositions of the inhvention are usef or the indications as known for
the macrolide they contain at e.g. known dosages. For exanple, when the

macr ol i derfeagsiIfifg/Sasi ReGaRe é?dhﬁﬂ@%hipﬁ&ngl? afl-imp RR8F%RLIMitH cRidafEPaRY/Ci N
derivative, the conposition mag’ebe usef ul in the treatnent or

preventi d§ ‘handy Peragpsaadn Relifermprierie Bﬁ?‘{i‘hﬁf Pecessiig o R¥APRIA MIPRant

rejecti OQ%ale%B QIFBLiRn dbeRATARUE eddidr! @fé‘wmérmmgie%h r niatdNEEs in
proliferative di sor der s) e.g tunors, hyper pr ool i ferative vascul ar
di sordersﬁmcﬁP Usfaiiy in the prevent i on or treatnent of transplant
rejection. The amount of macrolide and of the conposition to be

adm ni stered degend on. a nunber of factors) 3%? t he active ingredi ent
used, theledRRS" '?%rﬁéa‘%"t?eSéCPﬁ”QE‘Qéﬂ‘het'H\éefﬂ'BP&ﬁ Wsediagesuch fofithe Rrodustion For

€. 0. rapammd d'eé%d@@teﬁc(fammlﬂrdhxshéﬂ fbﬂwulﬁ%ﬁiﬂﬂépép&k&dﬁéb&hﬁ@b' y dosage
form for orE\P adm ni stration cogﬁrl se fromQ. g;h;% to be adm ni stered

once or iMetPds knoyrrig thy ant, compripi 9%4@@@&@&0'% mpSaYtcallY al so
provi des Qe/Rabid-cysHt @x ¥AMbh HcludRRARY GbBitibh oPfuRhYSStabilideRf réQuireY.

particularly in a substantially pure form Preferably the crystal formis
characteri zed by the absence or substantial absence of any sol vent

conmponentAccbidirigly therd 16 srthey picvidedt M
4. A pharmaceutical composition comprising, as active ingredient, a stabilized mixture as
disclosed above, together with one or more pharmaceutically acceptable diluent or
carrier.

The composition of the invention may be adapted for oral, parenteral, topical (e.g. on
the skin), occular, nasal or inhalation (e.g. pulmonary) administration. A preferred



40- 0O (2- hydroxy)ethyl -rapanycin in crystalline formbelongs to the
_nmonoclinic sytem The resulting crystals have a mp. of 146-147C,
especially 146.5C. To assist identification of the new crystalline form
X-ray diffraction analysis data are provided. The conditions under which
these data are obtained are as follows: ,Tenperature 293(2) K Wavel ength
1.54178 d] Space group P2, Unit cell di fiénsions a b ¢ Vol ume Z Densi ty
(cal cul ated) Absorption coef fi ci ent F(000) Crystal size a range for data
collection Reflections collected I ndependent reflections Intensity decay
Ref i nenent mebhxpdsxﬁm B/dneﬁbrrcaaermpaatraimt preterdldy d nesear-fodfe- dompositio-#&heén nal R

indices [I>2.s e and hole 14.378.(2) f[ 11.244(1)
f~ 18.310(2) the %ﬁ’gé‘g‘i& .‘g‘i’@mf‘&ﬁﬂg 1.134 g/cnB 0.659 mm 1040
0.59x0.11 x0.03 nm 2.55 to 57 20 4182 4037 [R(int) = 0.0341 ] 32%
Ful | -matrix | east res on.F2 34/1 1613 1.055 0,05 =0, 14456

0. 340 anol1lh cphfgna%et@caq °°§‘P28"‘E5!s(‘§Jf'h?,l&‘?’%@é&?j‘é?%ﬁ“?&ﬁﬁ%%ef“%&"'&’?‘%‘% %1% i ne
fo[1 mI may lbigricane paishtledrating sgeﬂtva agfatctum aneanieroal diluepoilavdr emhanc&pbicat e. g.
ethyl acetate a

atl c_hydrocar bon H or 7).
After addl®y %%'"g'ﬂuéﬂgmh%cﬁ 6‘8 S“?‘Fﬁé‘%@%f ?’PH‘@'°H§§P??!}%S W’B@“@&P%d e.g.
at ? t enmgg. Eﬁsﬂ@l&bda’fli)sptmk 7:T@9 , Or lnuibllﬂ mrﬁpe?%psﬁberﬂabﬁtﬁﬁrdgbgslreSU|2§_) Ic ng
m xture na onve|en ake place at a e re, el ow
ot of o1 abIFPIHEGSeBronFeg o pferuPs sy paTelgEon AR pt ane | 5
pref gr r ecbramaas adt¢.wtasca|dw§be«trrﬁmm97/obésﬁw doﬂ%t@&%tﬁﬁi !{)Qﬁg pr Ofedur els
may be cqommenc . g.. oni cation or seedi ng. e.present invention al so
provi des '%C‘H"ZTEEQ(;’E?%'P B{S{éc“?WFM"EBW?"S%HW%&W&PH@W% e9eicrRARTAN si ng
crxé_stal | i psfe@. #he ré%&ﬁ%b@@@aﬁtdﬁmbdﬂeatpaw sméuslemaraorglrwulmlstrataﬁarl ngt o
medi um i scl ose 0 and recover al s us obt ai ned.
The orysEiFtesabl ey o gagli T THe POESRCa oS Tobh e e iah TRaPe | on
to those ﬁr@&drb@dc@b@u@to leqcmrﬁmbmub@rﬂ YmisiHg tl@h@cr@lfdé%tﬁhhzb@&rchthHém has
been found tg be. o Cﬁﬁp F arts et h etate apd ¢ parts
al i phat i dMYRAYPOW ‘Q‘PE}EF ogal IRg 5Hl§” ’%9’("19: PS e@f-‘Hi)PY %B‘éﬂaﬁié’i’n in
crystal | igreurddodna |ha§s"4@ee,ambms@dd_t@%mmg$s invitro and in vivo
i mrunosuppressive activity conparable to that of the anorphous form In the

| ocal i zed GvHD, maxinmal inhibition (70-80% of |ynph node swelling is
achi eved wid inventidasapatiafiark ingresting fetQaganfyinaodiposiibas hh}diqurdamaﬁmoﬂnlm

crystalline, f 0- rox - rapanyc for the
same i ndiReLiqy g’rﬁ'¥ pééerk%%é&{“?‘él 'QPH ﬂE‘¥i§'ﬁ%‘?5§°%§n%&8Ht§’¥'s'89§§§%' Z88event or
Ij reat acuhpamaydh aMm@toahbm’avenromama tarissmpedion, 6.9 eata_ta%ogxpwtpvémmne

i seases or ndi t i ons) ast r.ol,i i i sorders, e.g
tunors) Oslucﬂ9B&|y€%¥3r?@¥raﬂg¥l§em%sgu%gr aﬂlf}gg%slfg’r' k""é%@ﬁ& sclosed in WO
941 09010 or i n WO 97135575, the contents thereof being i ncorporat ed her ei n
by refer

ner sat sfact ar esul.t re ob
i i ot r i1 ERRsRaREagng ryRMGLATE el 57 e lodofs SR kAaM for e BaBotpe
ng/ kg/ daytheyecantainat e beknnvdedosabeé.rF@mﬁ)arﬁplb ovhiendhe mactcmdé' hasngl kg/ day
adm ni st ered an t| ygrY i ded. doses t o 4x Rl SUL't_.ab e daily
dosages fubnpmulggfli:pz)msgan ;5}0 erlies, e.g. rapamycm or a rapamycin & vative, the composition
may be useful e.g. in the treatment or prevention of organ or tissue acute or chronic allo- or
xeno-transplant rejection, autoimmune diseases or inflammatory conditions, asthma,
proliferative disorders, e.g tumors, or hypermproliferative vascular disorders, preferably in the

prevention or treatment of transplant rejection.

The amount of macrolide and of the composition to be administered depend on a number of
factors, e.g. the active ingredient used, the conditions to be treated, the duration of the
treatment etc. For e.g. rapamycin or 40-O-(2-hydroxy)ethyl-rapamycin, a suitable daily
dosage form for oral administration comprise from 0.1 to 10 mg, to be administered once or
in divided form.



aré thus on the order of up to 10 ng., e.g. 0.1 to 10 nm.

40- O ( 2- hydr oxy) et hyl -rapanycin in crystalline formmmay be adm ni stered by
“any conventional route) e.g. orally, for exanple tablets or capsules, or
nasallly or pulmonary (by inhalation). It nmay be adm nistered as the sole
active ingredient or together with other 7_ drugs, e.g. inmunosuppressive
and/ or i munonodul atory and/or anti-i nf Panmat ory agents, e.g. as disclosed
in WO 941 09010. In accordance with the foregoing, the present invention

al so provides: 5. A nmethod for preventing or treating acute or chronic

al tg_— or manahb:r@ap%pi,&ﬂslt;n:cvajnem_tdlsm%r_oa?dbghmmhyﬂirr]@q;aalasa-r?qafnhy&fdi_ﬁﬁmat ory »
conditions, .asthma, proliferative disqrders, or perproliferative vascul ar
i Sor der SV 16T HRCTC kY R 8 dU Btk PETeaIRARIETHY LR ST SOy 6
adm ni st ejhaf@tdriged By thesabi¥eAcd oPsubstintiaicibiseRed dfangfsbReht soenpdmentit isdh non-
40- O ( 2- hydr oxy) et hyl -rapanycin in crystalline form 6.

40-0(2-h%}/’ Plfx%/’%ré't hyl -rapamycin in crystalline formfor use as a
pharmaceutical ;) e.g: in a nethod as discl osed above; 7. A pharnmaceuti cal
conposition _conprising 40-0O (2-hydroxy)ethyl-rapanycin in crystalline form
t oget her %'Qﬁz'glf)ﬁﬁé)f)ﬁ%é’b@i’?@éﬁ'ﬂ %E'éﬁ%%iﬂ’é‘ Qﬁ'?r&é%mﬂmeréﬁqh?'érsw?ﬁ‘eﬂ'ﬁ? or; 8.
A Kit or rpastioRystals hd6€ ainilp] MBI UPIT, R8édMIlya46I5E! PoraSdidt dbntifidatibhief Ng a
pharmaceuti cal conposition as disclosed, above and a pharmaceut i cal

conposi t i B NeYepistadingdoum A-anidacinn anabisis dats aierﬁfﬂﬂgﬁ‘gJ@PaPPB?'WﬂfrWebr an
anti - i nf \gHiErpihesy dadeiné obthlied 6 bevwirdsexanpl es il lustrate the invention
wthout Iimting it. Exanple 1. Crystallisation 0.5 g anorphous

40- O ( 2- hLRMRSKBII hy| - rapanycin is d?%¥¥@Ked in 2.0 M ethyl acetate at
40C. 5.0 whydiegjtrne is added and theygayzggon becomes "mlky". After . .
warm ng to 30C) the solution becones_clear again. Upon cooling to 0C and
with scratRAPHPYN oil falls out of PRe solution. The test tube is closed
and st or gghigdell Hitrertighisni ght. The resulting white vol um nous solid is then
filtered and washed with 0.5 m of a mxture of ethyl acetate/hexane
(1:2.5) and the resulting crystals a?‘bazﬁ‘-(%g at 40C under 5 nbar for 16
hours. 40-0O (- hydroxy) et hyl -rapanycifnassyipdystalline formhaving a mp. of
146.5C is thus obtained. Crystallisation at.,a |arger scale nay be perforned
as follows: ©-s 250 g anorphous 40- @-??Q(ﬁl/élr oxy) et hyl -rapamycin is
dissolved inpl.0 | ethyl acetate undeggsg@pn With slow stirring. This
solution is heated at 30C and then during 45 m nutes, 1.5 |

Volume 2805.8(6)

p4 2

Density (calculated) 1,134 g/em®

Absorption coefficient 0.659 mm’

F(000) 1040

Crystal size 0.59x0.11x0.03 mm

6 range for data collection 2.55 10 57.20°
Reflections collected 4182

Independent reflections 4037 [R(int) = 0.0341]
Intensity decay 32%

Refinement method Full-matrix least-squares on F?
Data/restraints/parameters 3134/1/613
Goodness-of-fit on F* 1.055

Final R indices [I>2 sigma(l)] R,=0.0574, wR=0.1456

Largest diff. peak and hole 0.340 and -0.184 e/f®



hept ane i s added dropw se. 0.25 g of seed crystals prepared as discl osed
above are added under the sane conditions in portions. The mxture is
“further stirred at 30C over a period of 2 hours and the crystallisation

m xture is cooled to 25C over 1 hour and then to 10C for 30 m nutes and
filtered. The crystals are washed with 100 ml of a m xture ethyl

acet at e/ hexane (2:3). Subsequent dryi nQ'Q's performed at 50C and ca 5 nbar.
mp. 146.5C IR in KBr: 3452, 2931 ) 1746, 1717, 1617, 1453, 1376) 1241,
1191, 1163, 1094, 1072, 1010, 985, 896 cm 1l Single X-ray structure with
coolr3 d: nat?soa(zaydmdy)emymhpiamyﬁngmbnystallinb@oram iney bevprepareddyedigsoMitigoitiect i on of
stabilized 40- O (2-hydrqgxy)ethyl.-rap Ci 00 . . .

20- O (2. ARG L A eV 8 G B PplbcP e ansalhets eserooy o
addi tion (qj-lz,gz @e5,80)7)t Aﬁeurﬁdﬁitidniogghébydtgéamoﬁ,mmeelﬁwgimmmyma h
stirring to 3.0 | ter within our.. The res ' uspension is stirred
For ' an adtATmegng. 58 ARRELTe O Pp FPEC, f Srbd d0BERE SRR B s Pad 00
wat er/ et haixRire Alay @oNveniéralyitakedplads dt a lowasmperitirs, ag./BRlow 2540, breferablltoin
which is further_dried

1 nder. vacuum (.1 ar) at 30C for 48 hours. The

resul ti ng® ¥r3%H- B'?%ﬁfﬂﬁ'lavs&fﬁtf'gf”ﬁg a@ﬁéﬁ)@?g&?%‘gmpfgfﬁféeff%%m ?'i"ﬁ@"f)r oduct

shows i npHyRYRArsohalbidekited, PlclehfirasiBcedUiés MEbecomiheRtarsigt lzy SoHicatiegopdat i on
products in %after 1 week storage are as follows: Conpound 50C i n open

fl ask Ex.Se®dg: 296 BHT) 1.49 Wthout BHT >10 The procedure of above Exanple
may be repeated but using, as active ingredient, rapanycin) -g_ CLAI ME:

1. 40-0 (2-hydroxy)ethyl -rapanycin in crystal]ine non-solvate form 2. The
40- O ( 2- %V?fr %ﬁ%’EH‘Iﬂ“—‘g’hﬁ‘aﬂgé‘f%eé@cﬂf’a?%é'iEP’JEW%H ?H’%‘@%WFFP@‘V)&"H?'yst al
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40-0-(2-hydroxy)ethyl-rapamycin in crystalline form has been found to possess in vitro and
in vivo immunosuppressive activity comparable to that of the amorphous form. In the
localized GvHD, maximal inhibition (70-80%) of lymph node swelling is achieved with a
dosage of 3 mg with 40-O-(2-hydroxy)ethyl-rapamycin in crystalline form.

40-O-(2-hydroxy)ethyl-rapamycin may be useful for the same indications as known for the
amorphous compound, e.g. to prevent or treat acute and chronic allo- or xeno-transplant
rejection, autoimmune diseases or inflammatory conditions, asthma, proliferative disorders,
e.g tumors, or hyperproliferative vascular disorders, e.g as disclosed in WO 94/09010 or in
WO 97/35575, the contents thereof being incorporated herein by reference. In general,
satisfactory results are obtained on oral administration at dosages on the order of from 0.05
to 5 or up to 20 mg/kg/day, e.g. on the order of from 0.1 to 2 or up to 7.5 mg/kg/day
administered once or, in divided doses 2 to 4x per day. Suitable daily dosages for patients
are thus on the order of up to 10 mg., e.g. 0.1 to 10 mg.

40-0-(2-hydroxy)ethyl-rapamycin in crystalline form may be administered by any
conventional route, e.g. orally, for example tablets or capsules, or nasallly or pulmonary (by
inhalation). It may be administered as the sole active ingredient or together with other
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5. A method for preventing or treating acute or chronic allo- or xeno-transplant rejection,
autoimmune diseases or inflammatory conditions, asthma, proliferative disorders, or
hyperproliferative vascular disorders, in a subject in need of such treatment, which
method comprises administering to said subject a therapeutically effective amount of
40-0-(2-hydroxy)ethyl-rapamycin in crystalline form;
6.  40-O-(2-hydroxy)ethyl-rapamycin in crystalline form for use as a pharmaceutical;, e.g: -
in a method as disclosed above;
7. A pharmaceutical composition comprising 40-O-(2-hydroxy)ethyl-rapamycin in
crystalliine form together with a pharmaceutically acceptable diluent or carrier therefor;
8. A Kit or package for use in immunosuppression or inflammation, including a
pharmaceutical composition as disclosed above and a pharmaceutical composition
comprising an immunosuppressant or immunomodulatory drug or an anti-inflammatory

agent.

The following examples illustrate the invention without limiting it.
Example 1: Crystallisation

0.5 g amorphous 40-O-(2-hydroxy)ethyl-rapamycin is dissolved in 2.0 mi ethyl acetate at
40°C. 5.0 ml heptane is added and the solution becomes “milky”. After warming to 30°C, the
solution becomes clear again. Upon cooling to 0°C and with scratching an oil falls out of the
solution. The test tube is closed and stored at 10°C overnight. The resulting white
voluminous solid is then filtered and washed with 0.5 m! of a mixture of ethyl
acetate/hexane (1:2.5) and the resulting crystals are dried at 40°C under 5 mbar for 16
hours. 40-O-(2-hydroxy)ethyl-rapamyecin in crystalline form having a m.p. of 146.5°C is thus
obtained.

Crystallisation at a larger scale may be performed as follows:
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Single X-ray structure with coordinates are indicated in Figures 1 to 3 below.
Example 2: Production of stabilized 40-O-(2-hydroxy)ethyl-rapamycin

100g 40-O-(2-hydroxy)ethyl-rapamycin are dissolved in 6001 abs. ethanol. After addition of
0.2g BHT, the resulting solution is added dropwise with stirring to 3.0 | water within 1 hour.
The resulting suspension is stirred for an additional 30 minutes. Filtration with subsequent
washing (3x200 ml water/ethanol at a v/v ratio of 5:1) results in a moist white product which
is further dried under vacuum (1mbar) at 30°C for 48 hours. The resulting dried product
contains 0.2% (w/w) BHT.

The resulting product shows improved stability on storage. The sum of by-products and
degradation products in % after 1 week storage are as follows:

Compound 50°C in open flask
Ex. 2 (0.2% BHT) 1.49
Without BHT >10

The procedure of above Example may be repeated but using, as active ingredient,
rapamycin.
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3. A pharmaceutical composition comprising as active ingredient the 40-O-(2-
hydroxy)ethyl-rapamycin according to claim 1 or 2, together with one or more
pharmaceutically acceptable diluents or carriers therefor.

4. A process for producing 40-O-(2-hydroxy)ethyl-rapamycin in substantially pure
form, comprising crystallizing 40-O-(2-hydroxy)ethyl-rapamycin from a crystal
bearing medium and recovering the crystals thus obtained.



