-1- STABI LI ZATI ON OF MACROLI DES The-present invention relates to the
stabilization of a pharmaceutically active ingredient sensitive to

oxi dation, e.g. a poly-ene nacrolide, preferably a poly-ene nacrolide having
I mmunosuppr essant properties, particularly rapanycins. The handling and
storage particularly in the bulk form of pharnmaceutically active ingredients
which are sensitive to oxidation is diffflcult. Speci al handling is necessary
and often the _oxidation-sensitive ingredient is stored in air-tight

packagi ngSTABIEFZATAON LOFt M@%i Substantial anounts of stabilizers are
added during the formul ati ng process of such pharmaceutically active

I ngredi ents. Pol y-ene macrol i des have satisfactory stability properties.
However, it has now been found that their stability to oxygen may
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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 ifs 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 10 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 aiso 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
phamaceutical use.



pharmaceutical use. -2- 3. Use of a mxture as defined above in 2. in the
manuf acture of a pharnaceutical conposition. Exanples of poly-enes
macrol i des are e.g. nol ecul es conprising double bonds, preferably

conj ugat ed doubl e bonds, for exanple such having antibiotic and/or

| Mmunosuppressant properties, e.g. macrolides conprising a |actam or

| act one bond and their derivatives, e.g.-2tonpounds which have a bi ol ogi cal
activity qualitatively simlar to that of the natural macrolide, e.g.
chem cally substituted nacrolides. Suitable exanples include e.g.
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conprising at |east 2 conjugated double bonds, e.g. 3 conjugated double
bonds. RapamycPHMPeSitNknown | act am macrol i de produceabl e, for exanple by
Streptonyces hyoroscooi cus. The structure of rapanycin is given in Kessler,
H et al.; 1993; Hely. Chim Acta, 76 :117. Rapanycin has antibiotic and
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of which have potent imunosuppressive and anti-inflamatory activity.
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hyaroscopicus, The structure of rapamycin is given in Kessler, H. et al.; 1993; Helv. Chim.

Acta, 76 : 117. Rapamycin has antibiotic and immunosuppressant properties. Derivatives of
rapamycin are known, e.g. 16-O-substituted rapamycins, for example as disclosed in WO
94/02136 and WO 86/41807, 40-O-substituted rapamycins, for example as disclosed in WO
94/09010, WO 92/05179, WO 95/14023, 94/02136, WO 94/02385 and WO 96/13273, ail of
which being incorporated herein by reference. Preferred rapamycin derivatives are e.g.
rapamycins wherein the hydroxy in position 40 of formula A illustrated at page 1 of WO
94/09010 is replaced by -OR wherein R is hydroxyalkyl, hydroxyalkoxyalkyl, acylaminoalky!
or aminoalkyl, e.g. 40-O-(2-hydroxy)ethyl-rapamycin, 40-O-(3-hydroxy)propyl-rapamycin,
and 40-O-[2-(2-hydroxy)ethoxylethyl-rapamycin.

Ascomycins, of which FK-506 and ascomycin are the best known, form another class of
lactam macrolides, many of which have potent immunosuppressive and anti-inflammatory
activity. FK506 is a lactam macrolide produced by Streptomyces tsukubaensis. The
structure of FK506 is given in the Appendix to the Merck index, 11th ed. (1989) as item AS.
Ascomycin is described e.g. in USP 3,244,592, Ascomycin, FK508, other naturally occurring
macrolides having a similar biological activity and their derivatives, e.g. synthetic analogues
and derivatives are termed collectively “Ascomycins”. Examples of synthetic analogues or
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.



structure of FK506 is given in the Appendix to the Merck |Index, 1lth ed.
(1989) as item A5. Asconmycin is described e.g. in USP 3, 244,592. Asconycin,
FK506, other naturally occurring macrolides having a simlar biological
activity and their derivatives, e.g. synthetic anal ogues and derivatives
are termed collectively "Ascomycins". Exanples of synthetic anal ogues or
derivatives are e.g. hal ogenated asconycids, e.g.

33-epi - chl or o- 33-desoxy-asconyci n such as disclosed in EP-A-427, 680,
tetrahydropyran derivatives, e.g. as disclosed in EP-A- 626, 385. -3-
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in the formof <Crystals. Preferably the m xture of the invention is in
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inert solvent and the antioxidant is added to the resulting solution, followed by a
precipitation step of the stabilized macrolide, e.g. in an amorphous form or in the form of

crystals. Preferably the mixture of the invention is in amorphous form.

The resulting stabilized macrolide exhibits surprisingly an improved stability to oxidation and
its handling and storage, e.g. in bulk form prior to its further processing for example into a
galenic composition, become much easier. ltis particulérly interesting for macrolides in

amorphous form.

The macrolide stabilized according to the invention may be used as such for the production
of the desired galenic formulation. Such formulations may be prepared according to
methods known in the art, comprising the addition of one or more pharmaceutically
acceptable diluent or carrier, including the addition of further stabilizer if required.

Accordingly there is further provided:
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



of the desired galenic formulation. Such fornulati ons nmay be prepared
according to nethods known in the art, conprising the addition of one or
nore pharnaceutically 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 disclosed above, t4gether with one or nore
pharmaceutically acceptable diluent or <carrier. The conposition of the
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according to the 1inventi'on wth the additional ingredients under stirring;
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prepared according to known methods, by mixing the macrolide stabilized according to the
invention with the additional ingredients under stirring; the ingredients may be milled or

ground and if desired compressed, e.g into tablets,

This invention is particularly interesting for rapamycin compositions in-liquid or solid form. A
particularly preferred composition is a solid dispersion, e.g. comprising a stabilized
rapamycin according to the invention and a carrier medium, e.g. a water-soluble polymer

such as hydroxypropyimethylcellulose, e.g. as disclosed in WO 97/03654.

The compositions of the invention are useful for the indications as known for the macrolide
they contain at e.g. known dosages. For example, when the macrolide has
immunosuppressant propetties, e.g. rapamycin or a rapamycin derivative, 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,
proliterative disorders, e.g tumors, or hyperproliferative 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.



particularly preferred conposition is a solid dispersion, e.g. conprising a
stabilized rapanmycin according to the invention and a carrier nedium e.qg.
a wat er-sol ubl e polymer such as hydroxypropyl net hyl cel | ul ose, e.g. as

di scl osed in WO 97/03654. The conpositions of the invention are useful for
t he indications as known for the macrolide they contain at e.g. known
dosages. For exanple, when the macrolide-fas i nmunosuppressant properties,
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active ingsedtemermised, the conditions to be treated, the duration of the
treatment etc. For e.g. rapanycin or 40-0-(2-hydroxy)ethyl-rapanycin, a
suitable daily dosage formfor oral adm nistration conprise fromO0.1 to 10
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new crystalline form X-ray diffraction anal,ysis data are provided. The
condi ti ons WAYBEAYthwhi ch t hese data ar é-@d?ﬁi‘lned are as follows: Tenperature

293(2)K Space group P2,
Unit cell dimensions
a 14.378.(2) A
b 11.244(1) 4
c 18.310(2) 4
B 108.58(1)°
Volume 2805.8(6) A°
z 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 2.5510 57.20°
Reflections collected 4182
Independent reflections 4037 [R(int) = 0.0341]
Intensity decay 32%

Refinement method
Data/restraints/parameters
Goodness-of-fit on F?

Final R indices [I>2 sigma(l}]
Largest diff. peak and hole

Full-matrix least-squares on F?
3134/1/613

1.055

R=0.0574, wR;=0.1456

0.340 and -0.184 e/



Wavel ength 1.54178 A Space group P21 Unit cell dinensions a 14.378.(2) A b
11.244(1) 4 c 18.310(2) 4 a 108.58(1) Volunme 2805.8(6) 43 Z 2 Density
(calculated) 1.134 g/cnB8 Absorption coefficient 0.659 ni'' F(000) 1040
Crystal size 0.59x0.11 x0.03 nm O range for data collection 2.55 to 57.200
Refl ections coll ected 4182 | ndependent reflections 4037 [R(int) = 0.0341]
Intensity decay 32% Refi nenent nethod Fuld~matrix | east-squares on F2

Dat a/ restrai nts/ paraneters 3134/ 1/613 Goodness-of-fit on F2 1.055 Final R
indices [1>2 sigma([)] R1=0.0574, wR2=0.1456 Largest diff. peak and hole
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et hyl acetamephous cufiouwydama abivphiae. §.cethy) dceteter dnsi-adding an aliphatic hydrocarbon
CrHzni2 (n=5, 6 or 7). After addition of the hydrocarbon, the resulting mixture may be
warmed e.g. at a temperature of 25 to 50°C, e.g. up to 30-35°C. Storing of the resulting
mixture may conveniently take place at a low temperature, e.g. below 25°C, preferably from
0 to 25°C. The crystals are filtered and dried. Heptane is preferred as an aliphatic
hydrocarbon. If desired, nucieation procedures may be commenced e.g. by sonication or

seeding.

The present invention also provides a process for purifying 40-O-(2-hydroxy)ethyl-
rapamycin comprising crystallizing 40-O-(2-hydroxy)ethyl-rapamycin from a crystal bearing
medium, e.g. as disclosed above, and recovering the crystals thus obtained. The crystal
bearing medium may include one or more components in addition to those recited above. A
‘particularly suitable crystal bearing medium has been found to be one comprising ca. 2
parts ethyl acetate and ca. 5 parts aliphatic hydrocarbon, e.g. heptane.

40-O-(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- o 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.

40-0O-(2-hydroxy)ethyl-rapamyecin 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



C'H20.2 (n=5, 6 or 7). After addition of the hydrocarbon, the resulting

m xture may be warned e.g. at a tenperature of 25 to 50C, e.g. up to
30-35C. Storing of the resulting mxture may conveniently take place at a
| ow tenperature, e.g. below 25C, preferably from 0 to 25C. The crystals are
filtered and dried. Heptane is preferred as an aliphatic hydrocarbon. |f
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seedi ng. The present invention also provides a process for purifying
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- 8.  Akit 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.
Exampie 1: Crystallisation

0.5 g amorphous 40-O-{2-hydroxy)ethyl-rapamycin is dissolved in 2.0 ml 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 ml 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-rapamycin in crystalline form having a m.p. of 146.5°C is thus
obtained.

Crystallisation at a larger scale may be performed as follows:



40- 0- (2- hydr oxy) et hyl -rapanycin in crystalline formmmy be adm ni stered by
any conventional route, e.g. orally, for exanple tablets or capsules, or
nasailly or pulnonary (by inhalation). It may be admi nistered as the sole
active ingredient or together with other -7- drugs, e.g. inmunosuppressive
and/ or i mmunonodul atory and/or anti-inflammatory agents, e.g. as disclosed
in WD 94/09010. In accordance with the f-d&-egoing, the present invention also
provides: 5. A nmethod for preventing or treating acute or chronic alto- or
xeno-transplant rejection, autoimune diseases or inflammtory conditions,
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without limting it. L Crystalllsatlon .50 armrphous
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scratching an oil falls out of the
Example 2: Production of stabilized 40-O-(2-hydroxy)ethyl-rapamycin

100g 40-O-(2-hydroxy)ethyl-rapamycin are dissolved in 600! abs. ethanol. After addition of
0.29 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 mi 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.



solution. The test tube is closed and stored at 10C overnight. The resulting
white volumnous solid is then filtered and washed with 0.5 m of a m xture
of ethyl acetate/hexane (1:2.5) and the resulting crystals are dried at 40C
under 5 nbar for 16 hours. 40-0-(2-hydroxy)ethyl-rapamycin in crystalline
formhaving a mp. of 146.5C is thus obtained. Crystallisation at a |arger
scale may be perforned as follows: -8& 250 g anorphous

40- 0- (2- hydroxy) et hyl -rapanycin is dissolved in 1.0 | ethyl acetate under
argon with slow stirring. This solution is heated at 30C and then during 45
mnutes, 1.5 1 heptane is added dropw se. 0.25 g of seed crystals prepared
as di soVbaidsclaimsddsiare added under the same conditions in portions. The

m xture is further stirred at 30C over a period of 2 hours and the
crystallisation mxture is cooled to 25C over 1 hour and then to 10C for 30
m nut ed. andA prdctarfestablilimng rapsmgtis oaa eapamybiaderivdtive s€l6ctad fro the gaowp ur e et hyl

acet at e/ hexane ' 3). Subsequent dryi i erformed at 50C .and ,ca 5 nbar.
. - 1 FETSnERe ki by e eam At O F P dregprory ppAmiangnddar 1101,
1163, 1§ (2—%?@xy)etﬂ&éﬁethﬁ§§par§% ESthpriRifdgl @ X-ray structure with

coordinates are i'ndicated in Figures 1 to 3 below. Exanple 2: Production of
st abi | i zed 4disgplying thedroxsapemnpigin or gpamycin derl@Oiye in an inert solvent;

40- 0- ( 2- hydr oxy.) et hyl - r apa in are dissolved in 6001 abs., ethanol. After
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for an additional 30 mnutes, Filtration with subsequent  washing (3x200 mi
wat er / et harfolsolgting the/rgsulting mixgsre gf thy rapagypincorirapagygis; derivegiverasd thioduct  whi ch

i s furthgr..drjed under vacuum (I nbar) at 30C for 48 hours. The resulting
dried proof‘uct contains 0.2% (ww BHT. The resulting product shows inproved

stability on storage. The sum of by-products and
2. The process according to claim 1 wherein the antioxidant is added in an amount of from

0.01 to 0.5% based on the weight of the rapamycin or rapamycin derivative.

3. The process according to claim 2 wherein the antioxidant is added in an amount of 0.2%

based on the weight of the rapamycin or rapamycin derivative.

4. The process of claim 1 in which the antioxidant is selected from the group consisting of

2,6-di-tert.butyl-4-methylphenol, vitamin E, vitamin C, and combinations thereof.

5. The process according to claim 4 wherein the antioxidant is 2,6-di -tert.butyl-4-

methylphenol.

6.  The process according to claim 1 wherein the rapamycin derivative is 40-0-(2-

hydroxy)ethyl-rapamycin.

7. The process according to claim 1 wherein the rapamycin is in crystalline form.



degradation products in %after 1 week storage are as follows: Conpound 50C
in open flask Ex. 2 (0.2%BHT) 1.49 Wthout BHT >10 The procedure of above
Exanpl e may be repeated but using, as active ingredient, rapanycin. 9 Wat
is claimed is: 1. A process for stabilizing rapanycin or a rapanycin
derivative selected fromthe group consisting of

40- 0- ( 2- hydr oxy) et hyl -rapanyci n, 40-Q¢( 3- hydr oxy) pr opyl -rapanyci n, and 40-
0-[ 2- (2- hydr oxy) et hoxy] et hyl -rapamyci n conprising: a. dissolving the pure
rapamycin or rapanycin derivative in an inert solvent; b. adding an
antioxidant to the resulting solution in amount of up to 1% based on the
rapany® n orherpagrapascordingrtp ¢haim J evivoedin He; resaiingomixiure kscisolatgd irmtde farmuift | ng
nixtur%38ﬁdhﬂﬁu&apanycin or rapamycin derivative and the antioxidant. 2.
The process according to claim1 wherein the antioxidant is added in an
amount of from 0.01 to 0.5% based on the weight of the rapanycin or

rapanycin derivative. 3, The praocess .according . to claim2 wherein the
ant i oxiZdant [HEPIYERAFCPTINLHO 51850 At Whsreip thegapasyCiorgAPakC @S REVGE ¢ he

rapany G fteQkd (RO PHStMAcHRILV@k|pbitiof: The process of claim 1 in which the
antioxidant 1s selected fromthe group consisting of

2,6-di-tert. butyl -4-net hyl phenol, vitamn E, vitamn C, and conbi nations

Oy TSRO PR A
wher ei hd fiBup ednarMed Of ALOL(ZAydMRyethykPagamiydm, 40-0-(3-hydroxy)propyl-

rapamycin, and 40-O-[2-(2-hydroxy)ethoxy]ethyl-rapamycin, and an antioxidant wherein the
antioxidant is present in an amount of up to 1% based on the rapamycin or rapamycin

derivative weight.

11.  The mixture according to claim 10 wherein the antioxidant is present in an amount of

from 0.01to 0.5% based on the weight of the rapamycin or rapamycin derivative.

12.  The mixture according to claim 10 wherein the antioxidant is present in an amount of

0.2% based on the weight of the rapamycin or rapamycin derivative.

13.  The mixture of claim 10 in which the antioxidant is selected from the group consisting

of 2,6-di-tert.butyl-4-methylphenol, vitamin E, vitamin C, and combinations thereof.

14.  The mixture according to claim 13 wherein the antioxidant is 2,6-di-tert.butyl-4-

methylphenol.

15. The mixture according to claim 10 wherein the rapamycin derivative is 40-O-(2-

hydroxy)ethyl-rapamycin.

16. The mixture according to claim 15 wherein the 40-O-(2-hydroxy)ethyl-rapamycin is in



hydr oxy) et hyl -rapanycin. 7. The process according to claim1l wherein the
rapanycin is in crystalline form 10 S. The process according to claim|
wherein the resulting mxture is isolated in the formof a solid mxture.

9. The process according to claim21 wherein the rapamycin or rapanycin
derivative is processed into a pharmaceutical conposition. 10. A mxture in
solid formconprising rapanycin or altapanycin derivative selected from the
group consi sting of 40-0-(2-hydroxy)ethyl-rapamycin, 40-0-(3-hydroxy)propyl -
rapamyci n, and 40-0-[ 2-(2-hydroxy) et hoxy] et hyl -rapanycin, and an anti oxi dant
wherein the antioxidant is present in an amount of up to 1% based on the
rapanyémﬁﬂﬁwu$5§@nycin derivative weight. 11. The mi xture according to
claim 10 wherein the antioxidant is present in an amount of fromO0.0 Ito

0. 5% based on the wei ght of the rapanycin or rapanycin derivative. 12. The
m xt urd7ac C[dledilimgxre accotdaigo bhimhiSretiercin the 49r01(Dhiydrary-ethypepaeytin isin an

anount of % based on the weight of the rapanycin or rapamnycin
derlvaﬁﬂ§@““f OM¥he nixture of claim 10 in which the antioxidant is selected
fromthe group consisting of 2,6-di-tert.butyl-4-nethyl phenol, vitamn E,
vitamn C,  and conbi nations thereof. 14. The m xture according to cIa|n113
wher ei 18t hélhgmuixtné atgondingstozlamdi7-whergin Bet4PHOA2-hidroky-etiiyBrrepamychn isTihe
nlxture a ord % g ?Ia|n110 wherein the rapanycin derivative is 40-0-(2-
hydr oxy}*& menon BYAWIP™MY. 16, The mixture according to claim 15 wherein the
40-0-(2-hydroxy)ethy|-rapanycin is in 11 anorphous form

19.  The mixture according to claim 17 wherein the 40-O-(2-hydroxy-ethyl)-rapamycin has a
crystal lattice as follows: a=14.37A, b=11.24A, ¢=18.314A, the volume being 2805 A>.

20. A mixture in solid form comprising a rapamycin or a rapamycin derivative selected from
the group consisting of 40-O-(2-hydroxy)ethyl-rapamycin, 40-O-(3 -hydroxy)propyl-
rapamycin, and 40-0-[2-(2-hydroxy)ethoxy]ethyl-rapamycin, and an antioxidant wherein the
antioxidant is present in an amount of up to 1% based on the rapamycin or rapamycin
derivative weight, wherein the rapamycin or a rapamycin derivative is prepared by a process
comprising:

a. dissolving the pure rapamycin or rapamycin derivative in an inert solvent;

b. adding an antioxidant to the resulting solution in amount of up to 1% based on the
rapamycin or rapamycin derivative weight; and

c. isolating the resulting mixture of the rapamycin or rapamycin derivative and the

antioxidant.
21. A process for preparing 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.

22.  The compound 40-O-(2-hydroxy-ethyl)-rapamycin according to claim 21 which is in



17. The m xture according to claim15 wherein the

40- 0- (2- hydroxy-ethyl)-rapanycin is in crystalline form 18. The m xture
according to claim17 wherein the 40-0-(2-hydroxy-ethyl)-rapanycin is in
crystalline non-solvate form 19. The m xture according to claim 17 wherein
the 40-0-(2-hydroxy-ethyl)-rapanycin has a crystal lattice as follows:
a=14. 37A, b=1 1.24A, c=18.3 i A, the @l ume being 2805 A3. 20. A mxture in
solid formconprising a rapanycin or a rapanycin derivative selected from

t he group consisting of 40-0-(2-hydroxy)ethyl-rapanycin, 40-0-(3

- hydr oxy) propyl - rapamycin, and 40-0-[2-(2-hydroxy) et hoxy] et hyl -rapamnyci n,
and an <ay#talling nearfo! PBRN the antioxidant is present in an anount of up to
1% based on the rapanycin or rapanycin derivative weight, wherein the
rapamycin or a rapanycin derivative is prepared by a process conprising: a.
di ssol Ai3ng Theecopioend $paxi2ehirady-atiadprapampcid ecdovditg toeclaim 2hhavivgrda  sol vent

b. addin n antiaqxidant to r l¢tin olkution in apo f; up to 1%
based &ﬁ?ﬁéa“"?ea?ﬁg %33{4'3‘5‘{;3’@@3#%8?&/& hv@e\)@\“ﬂ}ﬁ@e“ﬁtﬁbé% i sol ating the
resulting mxture of the rapanycin or rapanmycin derivative and the
antioxidant. 21. A process for preparing 40-0-(2-hydroxy-ethyl)-rapanycin in
substantially pure form conprising crystallizing

40- 0- ( 2- hydr oxy- et hyl )-rapamycin froma crystal bearing nmedium and
recovering the crystals thus obtained. 22. The conpound

40- 0- (2- hydr oxy- et hyl ) -rapamyci n according to claim?21 which is in 12
crystalline non-solvate form 23. The conpound

40- 0- (2- hydr oxy- et hyl ) -rapamyci n according to claim?21 having a crystal
lattice as follows: a=14.37A, b=1 1.24 A, ¢=18.31 A, the volunme being 2805
A3.



