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treatmeﬂ%f'a%mﬁ'nhne diseases (Kahan et al., 1991). 40-O-(2-hydroxy)ethyl-rapamycin (SDZ
RAD, RAD 001, Certican, everolimus) is a semi-synthetic analogue of rapamycin that shows

immunosuppressive pharmacological effects and is also under investigation as an anticancer
agent (Sedrani, R. et al., 1998; Kirchner et al., 2000; U.S. 5,665,772, Boulay et al, 2004).
Approval for this drug as an immunosuppressant was obtained for Europe in 2003. The
rapamycin ester derivative CCI-779 (Wyeth-Ayerst) inhibits cell growth in vitro and inhibits
tumour growth in vivo (Yu et al., 2001). CCI-779 is currently in Phase Il clinical trials as a

potential anti-cancer agent. The value of rapamycin in the treatment of chronic plaque psoriasis
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The target of the rapamycin-FKBP12 complex has been identified in yeast as TOR
(target of rapamycin) (Alarcon et al., 1999) and the mammalian protein is known as FRAP
(FKBP-rapamycin associated protein) or mTOR (mammalian target of rapamycin) (Brown et al.,

1994).
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conditions. The present invention provides a range of 39-desmethoxyrapamycin derivatives
with improved metabolic stability, improved cell membrane permeability and / or a decreased

rate of efflux and / or a different cell inhibitory profile to rapamycin. Such compounds are useful
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Specific examples of derivatising moieties are given below.

In a more specific aspect the present invention provides 39-desmethoxyrapamycin

derivatives according to formula (1) below, or a pharmaceutically acceptable salt thereof:




as an acetal the derivatising group preferably
contains no nore than 12 carbon atons (especially 7 or

wo eweoqssticularly 5 or fewer carbon atons). PCT/GB2006/000853
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whereinho mpre than 4 carbon atonms, an exanple is the ester

X repredePtdBshdWr OM,phosphi ni ¢ aci d. Specific exanples of
derivati si ng%eq: etl es are given below. In a nore

Ry repregpis igrketo ge s present invention provides

R, repréégmg@ng,t(bmgyr apanyci n derivatives according to
f or mul a&é@) 'ael ow, or a pharmaceutically acceptable
Rs repreggnig H, d?Me1) wherein: X represents bond or CH2; R1

R,and R &Smépén@enhﬂébr&éhupl ®OH;HLH); R2 represents OH or

rese
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alkynyl, any of which groups may optionally be substituted with -PO(OH),, -CF,PO(OH),, —OH,
-COOH or —=NHy; or Ryg, R11, Ryz, Riz and R4 may be independently selected from H, -
(CRBRQ)qNHz, -(CRgRg)qOH, CF3, F, COOH, or Rqg and R11 or R12 and R13 or R13 and R14 may be
taken together with the carbon to which they are joined to form a C3-C6 cycloalkyl ora 3 to 6
membered heteroalkyl ring that contains one or more heteroatoms selected from N, O and S
and that is optionally, substituted with up to 5 -(CRgRg)qOH, -(CRgRe)sNH2 or COOH groups;

Y = bond, -C(0)-O-; -(CH;).-0-C(O)-0-;
0 Rig

Ris represents Rie , , or OH

Ry are each independently H or OH;
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Sr%% resent R16are each i ndependently Hor OH Rl7 is
CH20H,; % NM@el ected fromH, OH and NH2; RI18 is

Ros is lridﬁgémfé‘ﬁd}em |WR§%|{1 CIG R rﬁérﬂﬁér@d anfPor Beterc@l'ﬂﬁhb aptibnally substituted
COOH; provi de owever a t han ps
with be@@ea@p@anﬁ HYeR gepgps %a%cf%éwﬁorpfﬂﬁ? '413252%{ ﬁ@ Q”B?\r%—ls R19
a repredgdifis B8peach i ndependently represent H or Cl-C4 al kyl
or R19 and 0 together repres R 1is
m, p anA gy BpRirBRReED endlrerpRant £ %ehse C@
provided 'h@@@@é?fcﬂ}%ﬁﬂe)ﬂﬁrﬂbl@ c%@sfnbﬂéﬁrﬂam rr@rBthaﬂ@IZ—‘eﬁHBan atéii2 @hd does

contain ﬁé@aﬁ%oneﬁargﬁemi @mq%fewrwcggﬁa@z%%%@%%@@ww or

NH,; or@rwar@écémﬁ&aqy@aéeﬂtamééwttﬁeﬁebpnal Iy substltut ed with
bet ween one and three rougs sel ected f

e She SHauR POV ATERESRANS tepmer ang g i '%Y?d"“a“ henbices

tautomér@Gﬁﬁﬁ@%@ﬁ]ﬁbudﬂsrﬁﬁﬁﬁﬁﬁm ) féexafpROeto Berhp&els Avhére enol compounds
rovid owever that the R7 noiety does not contain

are '”USFfﬁFeé’ aHyfFe 8 S8ar bon at ons and does contain at | east
QHI@S§ Hé}ﬁ&dlé}%@éreﬂéélﬂé}s%ﬂé %écﬂ‘féaﬁyf |ﬁﬂbat8ﬂe9gi)l3j a bolded or dashed

, OH
bond at@d@@ﬁ@%ﬁ%e%c&ntre i s Bt R QyToelitae oL BOuogandes having

Eoeroﬁ RsRAtAbIsHectlAVoRIEBE, Y UshRy dteréetidnasineaddigeaingal |
oners of the corrpounds of fornu for exanpl e

nome”%w@)@ﬁﬁtﬁ‘é‘éﬁﬁ%ﬂ%é%”%‘éﬁ WMWP%P{EWPI'”‘{?@P?%% ure

compouRBs a¥ Wef a¥ Bfi@@ves thereof. Uniess otherwise indicated, individual enantiomers,
diastereomers, geometrical isomers, and combinations and mixtures thereof are all
encompassed by the present invention. Polymorphic crystalline forms and solvates and
hydrates are also encompassed within the scope of this invention.

In a further aspect, the present invention provides 39-desmethoxyrapamycin derivatives

such as compounds of formula () or a pharmaceutically acceptable salt thereof, for use as a

pharmaceutical.

Definitions

The articles “a” and “an" are used herein to refer to one or to more than one (i.e. at least
one) of the grammatical objects of the article. By way of example “an analogue” means one

analogue or more than one analogue.



Unl ess particul ar stereoisoners are specifically
indicated (e.g. by a bolded or dashed bond at a

WO 200623185 St er eocentre in a structural fornul aPCbgB2006/000853
depi cti on of a double bond as having E or Z
configuration in a structural formula, or

8¢ Hpastarenias ey Rl ogna(?)n FeTers ie AL BICEr C@jﬂpo NS *hfare
structurilyediB i r30 BRstRerdiL@ whithdure dighty i dbridiritisa eaeinahe tdptacement of

i nvention as pure conpounds as wel |
one atop} R 6K 16" 06 SR PSR oSs i Arratio B B T Broue).
RIRMAURIERS terfli*8S-HBS IMRIFRIXGrapa@a/Bit Ahalaué sefers B, a and

conbi nati ons and m xt ures t her eof ar
desmetigxyrapayFiaSemPOY R RIALHES byPas vBiodhiC g‘@ %%f@@%@ W9 or as
shown Eﬁbﬂﬁﬁulﬁﬂﬁ TRbREREpoRREs BecHIsY @&rﬁid&o@%spar@ﬁﬁeﬁmpéemds and
hin the scope of this |nvent|‘gwl In a

these te&@g,@[ﬁ usepH@erﬁ:p%%ﬁplyl inheresayt ap s in the pregent application the

term “3RJeHRSABLEPaYHyBIR MR Ne dREILdER refeRsncaUs Boaleswethprumagdamycin
of formula (1) or a pharmaceutically acceptable salt

itself. thereof, for use as a pharmaceutical. Definitions The

A& L 1RFeindhe BAA d&Watnaé(%)"ué% fpetheirical cornedierds tisat daee been
or to nore than one (i ast one) of .the

modified; frafniRaii E%P“%’BF‘@@P%d '?)f S?rﬂesyﬁif‘@f% PEENSPIRENSTYF  exanpl e

inartRNIH, @eUsm TBDART NS0 RE AMEhHn aén\mm e a0 8O-
anal ogue. As used herejn the term "anal

desmetioyVigRBTY A Rert S sRAIE NGB OTaNE (L BPeYE B %%WQP?H“F@E qegeptable

salt ther@&oﬁ&l&uce@ sWRi-§mireitie faﬁﬁratﬁdnldﬂB@Q}debﬁeﬁ@@@;sarhydirnarﬁa&&_;ue
in the replacenent of one atom by zl?]_r'mt er

These COMPSEISCATB AISABEEER (7S FOPRAINGRICLENG (METTIG ¢ a§ Ggpnethoxy

derivativBs Bﬂfatda%vcﬂf .antiifede@EiMs' 78 LHeS MEsrbieangealpd iy ielpresent
anal ogue" refers to a 39- desnet hoxyrapanyci n conpound

applicatiphoduced by the nethods of WO 2004/007709 and / or as
ADOYY HiYeih GREHR ¢ th&mmm&ﬁsmﬂﬁyﬁmuc&isewﬁﬂwm limitation:

ferred t
systemipbipes %E@@?@ﬁ@ﬁ@égbﬁﬁm i B *érg@nwaﬁ%?m%gf%t@%% ultple

sclerosit he gresent application the ter m

" 39- desnet hoxyr apanmyci n anal o i ncl udes refe

ASUSB BRI AR eS o PeaMatioR MeLSae RS T fgion:
psonasﬂs ddnaftar éé@HaV§é&9rrhoé§f|@ﬂa$nrﬁﬁo@JWe¢ dise@@(mwutmg butadot limited

have been nodi ed fromtheir parent co

to uceralaicolpr AP b bAGRTS RATBRTASY Pyt Ga PoUdG Ao chronic
obstrucﬁ\%rdnmé”r%r;d&%@steh ERPRRRATEY Ghile HpirkRlyY distredsalyRionicart

- desrnet hoxyrapanyci n_derivative according to
bronch|ﬁs@,rrhgmraatpqd)ar@5%a,@nd o¥e wepisar maceutical |y acceptabl e

&@béedtﬁé‘?élﬁ Qe tPMCEHREH” lké‘!er§ %a%ﬁhﬁrbw &l defit @&t $loMooh body
39- desnethox rapanmyci n anal ogue e conpounds

organs, aramEeI BN I4aRorp RiSGEm ST 1. KRR (HAgRSasy Stomach or
bowel. A%%h(gé?%'ﬁsh@#l‘!‘ltr@% lhibaédja\/c%ﬁt ®fsué apaRyRab (m@fé@tdsh;@§&> distant
organs, foe}rer;gmglre%co %gﬁe h{/grt I%rng %?Ph%eb?gln Aé Gséd herglmﬁg term cancer includes
both metastatic tumour cell types, such as but not limited to, melanoma, lymphoma, leukaemia,
fibrosarcoma, rhabdomyosarcoma, and mastocytoma and types of tissue carcinoma, such as
but not limited to, colorectal cancer, prostaté cancer, small cell lung cancer and non-small cell
lung cancer, breast cancer, pancreatic cancer, bladder cancer, renal cancer, gastric cancer,
glioblastoma, primary liver cancer and ovarian cancer.

As used herein the term “B-cell malignancies” includes a group of disorders that
include chronic lymphocytic leukaemia (CLL), multiple myeloma, and non-Hodgkin's lymphoma

(NHL). They are neoplastic diseases of the blood and blood forming organs. They cause bone
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application. As used herein, the term "autoi mune
di sorder(s)" includes, without limtation: systemc

wo xpa®9dsyt hremat osi s (SLE), rheunatoi d art hriPCBEGB2006/000853
nmyast heni a gravis and nultiple sclerosis. As used

h
marou b e S SR oAb TP wEhAAER vson
and ble%@hgr r hoeacI i nfl Iam’rat ory bowel disease (including but

not ted t peratlv col i,ti

48 sea By roe s ciipy Snard o B oI frletioRive,
hyperpr@hfe?arﬂw@ vadtslaf t;h@brldég (B4 r’ﬁmsafoyrsaﬂnﬂ easailarexphyise)rgraft vascular

acuere i rat i stres ndr and br hiti
atherosp Rt PV EREL Y HEFEst Y SRy VRFe A Tl o (LB B AL goutar
dlseaseI (féﬁg b@ﬁoﬁbry%ﬁ@@ﬁﬂseal’séfaﬁ@lo‘s!@erﬁabj gthevotclgoeiat toratherehbivus

" F kin or I P’\?ﬁé%’ gans for exanple but wthout
arteriosCieRsiSATVgrcuI4) magfhstate, |ung, kidney, pancreas,

Bt QBB Heroin thowehs “dbw&ﬁﬂeégémﬂdﬁoﬂi ‘aeferd ol the atirauliatidroof neuronal
cell gro@ﬂ‘h%?qjgtlﬁd Sr%ﬁﬁﬁ&uggr?@{headé‘uﬁltpﬁéltrggc%v%ﬁ) of&%u?%g %%Tltgi Riseases
and dlséﬁekﬁﬂﬁbr@ﬂé@bﬁbl&@rﬁw’uﬂh Griyaer oflsrghifiadletsihérepéutlc benefit mclude but
e ot TR e PR el b . bforopric
lateral Jlrdsg mgé&mecc ABEalgh) @ldg@@dr@qwgemmemdgla y&e& oeflsyt, Imasme!ar

gﬁ% such as butp % e lar atroph
dysropffriaks. PHASSRREST BeEe PUOLHnPoaEriYe PUIRG BRREER Piguier arophy.
cervncalW@n@;ﬂ@élé lGIlgd(ajlh -BanaGyaanarl derbetas bedmres heuppatiassdridperipheral
v ARG e R eSS S0 0 e BB G PR e or
facial né¥ye USRA dﬂ]?ﬂgy)”brtdétﬂsée%éh@ta’:@(é:@}dnab‘@éshgnanm es" includes

0 I Sor s .t i ncl u r.oni c | tLc

Re et dis 57 ‘e fteangs Bires it dsen bpRpRrR L the

excess wmgma;é (r&d{ﬁx}rgcér They nedttx Aebptiasd @vitlbsdiasagonfsarduidosis,
ood an 00

formn ans.. Th
Kelods, TS HRIRTSG A RRPP ORI GLTRaRe. A e v R iited to
cnrrhos@la(kfb'hwl Iﬁtérﬁdiﬁe{étsb he steatd- ﬁépﬂ@tgcisp rEheomit @bﬁeépMpam dusgical
rein, e term "vascul ar di sease
adhosio SRR RBIAEFLOTS BRI 08 St Ay LARed o
ldlopathﬁcﬁplﬂmlorﬁéi‘?hl?rﬁ% lafid i@ﬂ@tdg@ﬁi@dﬂb&dsn"@caﬂledﬁitlé)nmag@ér&ﬂégeneratlon retinal
vascul ar’ at her oscl erosi s, car. ar _di sease
and vitrearedisionsthy 38 ﬁhea{POtB‘?@@éQ’éragﬁao‘b&di% &‘%[P Sascul ar
Ab tﬁﬁéﬁiﬁérélﬁ tde tHRN gPa-?I'IEqu &fdsi{f disedlbeB@RLs to ah complication that is
arteriosclerosis, eroscl erosis nat her gmat.ous,. . ..
observeg i FISGETE SETeCel boRS SR taRepegh gy1s wiien, jQiggion-fighting
cells frohﬂ‘h@ldﬁn%rhﬁcdgﬂ][z@&he ﬁ@dﬂnlﬂﬁ Bbd)f soehed aiffent of fef@grﬁ Thesé méection-
| atj on of neurona

fghting Gl P e R JPOHRD KRB FOHAIS! Fad o2 REdPo AR Tecton.
Graft vsC ﬁbét%iise&eslg RGO L eﬁ)@fdiﬁiﬁéh WoedLes Wahih (ﬂib’iﬂlrst 100 days after

transplqn ISE gr@éa tcilpfgglcﬁal ocké(uersonf'lor?alt an I 6 gays atﬁg?{r ﬁspﬁJ ntatlon ?ISSUGS
typically involved include the liver, gastrointestinal tract and skin. Chronic graft vs. host disease
occurs approximately in 10-40 percent of patients after stem cell / bone marrow transplant.

As used herein, the term “bioavailability” refers to the degree to which or rate at which
a drug or other substance is absorbed or becomes available at the site of biological activity after
administration. This property is dependent upon a number of factors including the solubility of
the compound, rate of absorpti-on in the gut, the extent of protein binding and metabolism etc.
Various tests for bioavailability that would be familiar to a person of skill in the art are described

herein (see also Trepanier et al, 1998, Gallant-Haidner et al, 2000).
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are not limted to, Al zheinmer's disease, Parkinson's
di sease, Huntington's chorea, anyotrophic |ateral
WG ed0engEBSs, tri gerri nal neural gi a, gl ossopharynperIGB2006/000853
neural gia, Bell's palsy, nuscular dystrophy, st r oke,
_Fr ogressi ve nuscul ar atro y, P ?g Xe Lg.lgar d
henerm tueaienardeRilityr anbsasidh s FRPHRAUERIC %rﬁ hEy g8y & aqueous media,

e.g. pho%alt@bmfe%waﬁnesm afr;w zdenmentia, peri pher al
neur opat hi es and perl p era

n
Eapurha mBW%F@J@.%@ptW? GrYs f(féoalpogquds O 'PHJSHFW% jhe
compouhB@Bf@rmEs (Ihtied®torf@aticial Bﬁt’s\)ferrﬂ\étsﬁ’m pbarnmasgutiog)ly acceptable
di sease state As used.herei,n the t

morganior Bregtioo S8 BSis s udlare sy et e 48 BER b in gpl, More

specificleRBmBS 86 SuiAHIe Gdkl =08 irefudt hedeshioas, mwnmbmmnmrfumc ahdsphoric,
includes (Wthout limtati onig sar

i, PR GRR GNBAEpARALET ROPBRG. SUea0: SURAF Hroeaae’s MRS tararic,

citric, pdimBicOgbRnic] Wéi‘rd)@h‘l’é\@alcblﬂ)hemcelhb rgldteshic, bercdoia; baliylc, fumaric,
al cohol |iver disease a{weeg %ﬁto heptatit chroni
1

toluenegjyigric, HeBRNSHLRTHS 1280 hlei Rr R BEdPRY Prnoic,

hyd ro.o&aarrﬁéI@Cstfetdw BNk, ari@ll:lhém!(bar@théﬂ &u‘mm&h(asrm(hlud wm.ge hotin
limted to idi oggt iC uI monary fi bro

themselyrg pAERRT 0T DGR RG e BY HEF ) n hecrgpataton 81 St useful as

mterme&#@ﬁ@ﬂ?é&&hﬂ@ thed &imMndaﬁﬂthéhrﬁ\Ieaﬁdm érﬁi ﬂhémpaélh)ecanﬁbally
chenot herapy or. radiatio

18R B 03k, a3 L7
acceptahisr iR, NHESDERIRERaPRIPE O ERgEEsigisalis B8k SpapX. fgiup.
potassuf-‘rﬁ’rfﬁé reafuir Blubitadm] @l@@ﬁeﬁw@w l&’f-dlbénz@fldthlamsé em
bone marrow tran

chloropmﬁ@le%tqhel'n% AghanAigmwaE. |e§”% ﬂ*?ml{be glofﬁs{"y'ﬁ%wmezaé‘dt pigeaine
salts. RRfdrbedt’ h%réﬂ%ﬁﬁér 2% &ﬁhp’tﬂlnalafcﬁcﬁﬂiﬁgtto e ihantibg melubieemth

i nfectionfi in s then attac ues in the
+ compouRds pEigim4ya ﬂg hggtphgrénqcpu’gqggx,a iabzﬁft T’ait@kl ng an
Alﬂil%lﬁé\;ﬁ&nd%}@ﬁ&l gHSRips h’fé\%tbed;ltré@ﬁﬁﬁalnsor(b&érﬁgéﬂ i zed as
it occu

f
o B SRR Y N e R e

Baysoied dree-d¢4 arsi @bt iheinde Stherduasd Q-yswpeaw y invol ved
i nclude the |iver, astr |ntest| al tract and skin.

Exanaiecoidrdat alkyy! 9F%'§§ FYWecurs approxi mately in

@9-c&kyBBERS @FOL@)E rératd @@@c@%ﬂ(?lﬁlr@tlﬁcﬂm@@é B-6/ cabisgreatoms that may
mar r ow transpl ant . used herei

optionalyhUaE 1SRRI s IS EVEIBPoRE. IAEND B oy FioB .

cyclopeﬁ@Fﬁwo@é chbgh a drug or other substance is absorbed or
écones available at the site of bl0|0 ct|V|t
e oAt SR from N.

%ﬁq & megdriedi etarad!kid ANosTReYaiRng QBR ©Of MOk

O and SamHHH@ﬁ socfon{afﬂfﬁﬁc_fél‘ﬁe bt Utdrgatbing, @@bulan;} d)t’(a/hélérobhﬁn
oun rate

asorptlonlnécg p%‘ t he e d
Examplw@@léﬁﬁf%@m@vwg exREnRe LXFNG: RipPRdiee. RYHPidng ap8 "%e faZrF' Ine,

thiirane bchféﬁ%é%b'tﬁ?ﬁhéﬁe\’tfﬁcﬁ@?aﬁ/‘éﬂﬂ rﬂor‘%ﬁoﬁrfém liar to a per son of
In

e art are _descri bed ei see
Erxasprde Petongt sustitugrgs for tog B %ﬁmq%eaﬂﬁ?&e&oaw rings include —OH, -
CH,OH ZIQIQOXDH-ENPIZ b&d gooMt gypisallyule Bitd B 'mensbaiseRetbidalid}i ings may be
?Il cation refers to saol ub| [0 tr{t i n aqueous nedi a,

unsubsféut@d op RS ERdEDYLLIPT 2P 1sSUPRBePBS) at pH 7. 4. The
pharmaceutically acceptable salts of conmpounds of the
i nvention such as the conpounds of fornmula (1) include

Descrintiomafithe bvgntian| t s f or med from pharmaceutically

accept abl e
The present invention provides 39-desmethoxyrapamycin derivatives, as set out above,

methods for the preparation of these compounds, intermediates thereto and methods for the
use of these compounds in medicine.

Preferably R; contains 7 or fewer especially 5 or fewer carbon atoms.
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i norganic or organic acids or bases as well as
guat ernary ammoni um acid addition salts. Mre specific
wex@aphdass of suitable acid salts include hydr optil/cBR@E6/000853

hydrobrom c, sulfuric, phosphoric, nitric, perchloric,

fumaric, acetic, propionic, succinic ycol [

Ropieferably sentaips ahgpetiope funetiongl EEOUPcﬁe{eF?ES ff%rﬁ?%ﬁoé*)z -OH, -
COOH a’ﬁd ONHE mo@ﬁé@@tﬂ@imﬂ ccouresyliaetdpecialy LE@DHENd OH, most

benzoic, salic r?% funari c, L%)ol uenesul fé)r&_?

espec'a.%%nt’égt?r%bévn’%w ht RAMQIRes PSUHPRET-¢, groups.

beiARR safrédeRtscCiy dr oxynapht hoi ¢, hydroi odic, malic,

steroic, tannjic and the |ike. O her acids such as

SWikahNea FapFFSERS ot i n t hensel ves phar maceutical |y

8GiERf BRIpPsseAmY drer, useful in the preparation of salts
useful as interpediates in obtaining the conpounds of

PHEOMERRTPRIHAA" {hei r phar maceuti cal |y accept abl e
satdody g be&eﬁﬂé&ﬁﬂfdrg exanpl es of suitable basic salts
i ncl ude sodi u [ithi pot assi wm, magnesi um
aHtARMRuATPTESE r%'dné g cRis reprosents
BlitdbiydiRhesrydptdmloeedi ani ne, chl oroprocai ne, choline,
di et hanol am ne,

| enedi am n et hyl gl.ucam ne and
Phee & rRRreseltt <. S%@E‘i&h@@?sﬁgﬁsip%gﬁ &f 8%6&3 conpound
marpd{ear@sérﬂs t havitaBly €01 ﬂe@fbsbﬁ@lmam both,@enpounds of

f%;f’m&érl‘g R%;otﬂqurkg%b Hggﬁgﬁél %;lf%ﬁlb pﬁfg{% gg ﬁm represents —

(CRsRo (1O vaBfe thﬁlom@deg%ﬁQhﬁ%oﬂﬁ?éﬂmbﬂﬁ-l of Cl-C4 aI kyl

roups incl ude |, ethyl
Wig umpre%ﬁﬁnagg ?ep@fe@% Oalswgw P&Hﬁ% 5??5 Se”qH Riz
represeBishie ML repnébeRtsM, ame BY NH,, IR @ rapr&snef - CR-BRQ)@Dkayéreq 0 or1and
rou S |nclude ethynyl C3-Co cycloalkyl groups refers

R and %@)b%ff dSRERRALKY| ring including 3-6 carbon atoms that

VRN %tréﬁ?@@édté/—ﬁ?@RER%%hﬁﬂy REX&IPR G otinebregent CH; or both
cl opropyl, cyclobutyl, nethyl-cyclobutyl,

represee§ ityl and cycl ohexyl, 3 to 6 menber ed

@@ﬁa%‘f)pﬁé P}eséﬂxtggﬁa x«églahaiderh\re@ FERe fopiingTnesshe tvéthcrajdeoxy| acetic
selected fromN, O and S include ri ngqs con{% mdng(yc_) e

acid, 3-gydrexin?. ReirestdproRionIcEsise i3 MY re YR apianLG 24

hydroxyRedpbreSiohiB ‘éblH @e ZfZElﬁﬂydr@Wrﬁéthyl)Dﬁ@élﬁﬂﬂe aci@xi r ane,
Fhferldlne yrrolidine, azetidine i ridine,

nereaﬁ@plet%ﬁ @i ?%@F@U“g%%ﬁﬁ%rﬁéen 17 &%t an and

ﬁ%f&’ﬁ@lkﬂm% thEXRIER reBl by f&@hdémbﬁdn éfuﬁ@tr@cffo@yclktmd&otwlth an
menbér ed het eroal kyl ri n)gagpl nc

acid selmgd freppiRp st grasigingg’ hydipx pg,aqlae’i gyd(r@(yGZ ?rgHZ gﬁléjaroplomc
acid, ZQ%IW&&yEWPIOHCm G&Wdhﬁy%@dhﬁ@hﬁtﬁyﬁﬁo@éms Elbiatalnti @, =d

substjtuent. Descripti on

t he
bns(hydno%w@aﬁhvwnrﬁ@c Fi eI A IS DR RRoronic 250,

%eﬁ?ﬁ hQxygapamyci n derivatives, as set out above,
net ho or the preparation of t hese compounds,

I it er yedi akgs thereto and nmethods for the

R47 R1g
R1g
examples of this moiety include the moiety formed by forming an acetal with (i) glucose
(i.e. Rqg represents CH,OH and each Rys and Ry7 represents OH), e.g. D-glucose (ii)
glucosamine (i.e. Rqg represents CH,OH, each Ry represents OH and R+ represents NH) e.g.

D-glucosamine, (iii) glucuronic acid (i.e. Rys represents COOH and each R4 and Rq7 represents

10



use of these conmpounds in nedicine. Preferably R7
contains 7 or fewer especially 5 or fewer carbon

WwW@t@am9RRgs pref erably contains at | east one funetT/GB2006/000853
group selected from-PQ OH) 2, -OH, - COOH and - NH

OH) e.q. @@ﬂrq:e%gnrjgf o abI éy) agg_lﬁggﬁe |-§- 1@p§%e§%sﬁ%ﬁ$%g%k% and R¢7

represeﬁ@r@l@)é‘é I?—aﬂiblri@@ée substituents, e.g. 2 -OH groups.

|tabl X represents CHZ; SU|tany a represents O
?Fﬁ%?%mﬁﬁ?@gresents Cor 1. Suitably mrepresents Qor

1 itably q represents O, 1 or 2. Suitably R :
bs H Fwitably R12 represents H Suitably R13
or OH. Wen p represents 1, suitably R -

suiRkabl y \R11 represents M, H or CH2OH Wien m and p
both reprBgent O suitably R12 and R13 both represent

g apsk 8. R

el of g 80 300 o mbTFE Rl oM 30 B e ..
each reprepemis@mt se.@, the mesidusl of DRt@cteaed R11 bot h represent H,

\%é Ee@re&se%n H R13 represents H OH or NH2, Ru
% 8RI9) -OH where g = Oor 1 and R8 and RO

yadr@xy- 2, 2- di met hy] propi oni ¢ aci d,
Qroxypropionic aci d, 3-hydroxy-2-

hydr oxynet hyl propi onic acid or

2, 2- bi s(hydroxynet hyl ) propionic acid. In one exanple

é‘)@mpﬁés SHATD Ry mcﬁge hih6r B%eﬁﬂbﬁ%n?’ bRfeRteRRlitn gburonic

noi ety forne con nsatlon of
acid (i. ena@qib%mw@se@rts.:@ﬁan em R regidugcefdP- g@p@@ﬂ@@qdr om t he
r
%Rgr%g)?@é g&ng;ﬂ%xlneé Et}‘.g '%W e r!gcpgi’ﬁfdégd by semi-synthetic derivatisation
of a 39- Qesxneihwmp@wpmmabmm Ofaf@rrdula (1.
Y, ' ticall

B e o b Rl e @81 RGiad of e dfHdactutially

acceptaplesaliithgragfcoopyises: hyl ) propi oni ¢ acid. Wen R 5

(a? PJa%ﬁr‘?gpé 89-desmethoxyrapamycin analogue of formula (Il):

(1)

where Ry represents H or (CH;),-OH
or a protected derivative thereof, with a compound of formula (1lI):
HO-Rg (IlI)

or an activated derivative of Rg;

11



exanples of this noiety include the noiety formed by
formng an acetal with (i) glucose (i.e. RIB
wo ere3dast s CH2OH and each R16 and Ri 7 repr esePtHEGBR{)06/000853
(e:Hg D-glucose (ii) glucosamne (i.e. R 8 represents
OH, each R 6 represents sent
&)gonysrina /e eBRAHRE O [arMHiE <a|ouea@@meee°§é? a'e?t ereoonrﬁoué b
F&ﬁ\ﬁfé%i_f}r& an&HhEIprantaeatbaliRactepidide Riltheeor,esent sOH)
| ucuronic acid an%gﬁg}v)ﬂrI I‘Bbl nose (i.e. R18
ﬁ@ﬁ?@@@rﬁ'&g BPECIRA EHN RS (Pepresents oH) e.g.
Phaksthi-Banated \Weatatiid Sad @wdeebené ssferexa (fpl @@ngfle bin \mthout
npi ety include the noi forme

Imitatoy i e G GG TP - G R GSER, FUprAbETaNed frIDariges sygmetrcal

anhydr|6§§ bld@@b@efync%@%éruc:hlc@ﬁ@cas\ém BthBIS- dllep halkest slkyl excayiaas alky!
nol e nc

trlﬂatesegl{qg tosyjatas cgq ISHIItﬁLi‘ng %®va’cego ‘kgl CYeé'g{aﬁhveﬁi'eqﬁ%gé%scgﬁﬂgs%afes
and ph(gﬁ}\onatés gchlérbﬁhdsfbﬁbféﬁedxélkyl Bﬁ@io\dﬁ@@pﬁh@te& aiaikel. 1 n

t he canpounds nventi.on a

d'a'kylp%9sp§efﬁm'§§/tﬁf AT oBRSPDles Gn i e of eefal adfER o pycosy

groups 39sifl§ 8 HBIcHEY Mb Ry, @lﬁo@ﬂﬁbl@ﬁa@&h@blyﬁ@ﬁldﬁd a-@akyl.glyEbsigies, ortho
Qr nu

esiers S Prrk S Ioba IRy BOEBRTAB S SRTLOTH SPesTotoRpprsheBisate

esters, (lf() sﬁlﬁfﬁ‘}k'oﬂg @s%tg@gmsr@syrapanym n anal ogue of
formula (I11): (H where RA represents Hor (CH2 -CH or

a protected derivative thereof, with a conpound of

fr%rﬂb@s@ (é)| B, Besrh?hB@réédnthrDéna&fQué@?f foaheld ( nl);aﬁay Bt byepared as
converting a conpoun or or a

descrbghin WDERAGRTTES bRt BrheoL Bl s RIS he e or

ﬁﬂé&d&%ﬁ t@?@rs{fﬁé@ﬁe‘hde@rﬁid%)én?@ﬁ@@h@@ &ogld&? h%ﬁeﬁff £pérsonbf skill in the

c) deprotecting a protecte und o mul a
art mayﬁifeo ROBP Y SIS Srikp O e FPaERS B SUEhelicaretinRy @4‘%’1’@ i’ut not
limited foo\/cfgfe@é' te@%@ﬁpbﬁprﬁéﬂcav\éﬂggrﬂetchérhlﬁlr}‘? Urﬂﬁs) et 4N 108 ahadBarch’s
esters - carboxylic aci hal i des, m xed

advancﬁﬁﬁﬁﬂﬂ’f’icd’%m'%%%@tt? ?'&%Maécﬁ‘h%qﬁdes or carboxylic

Rﬁ@l%r‘?at]ly bféséﬁl%y@ﬂa??l Q?BU[%I Jé@nrb% prot%bﬂéﬁ'by%bloﬂﬁ%ny %tdﬁﬁlard hydroxy
ates ri

tes, | at t
protectigy ﬁ%%i@@?s avﬁ“ﬁb/lﬁtteaneﬁmﬁd Bt %t W%é’%y SrPuPR ﬁa&égeepféeded by

formmg@f?e?@ hﬁ’él EfinABdt RAGERBE [@%@&tnut@élﬁyl@ﬂﬁ&§ Rdk@Gted benzyl ethers
anophosphat es,

and sﬂyae@m@y%ﬁ\éeary@f 3 @Q?@@G&\d'r@hwmbmﬁﬂq for Bimetiyfisily, trigflayisilyl, t-

butyldm‘?é’%ﬁﬁsx@f a%%@l&plﬁ’eﬁfﬁsﬂfﬁdeﬁéﬂm&h%@ ‘b%yea(ﬂlhg @ﬁfactlvauédi ﬂb@mébf the
C onor hal i d p SQJ ycofci1
silane (mcl)@/yilagytput@py@'é’gaidd@§llyl§%{qq|ge or silyl tnflate’) wit gsme oxyrapamycnn in

the presence of a suitable base. The protecting group could then be removed by either acid
hydrolysis or fluoride assisted cleavage. 1,2-Diols may be protected as acetonides, based on
the condensation of an acetone derivative. This may be removed by acid catalysis.

The 39-desmethoxyrapamycin analogues of formula (If) may be used as templates for
* further semi-synthesis (i.e. process (a)). The pendant hydroxyl group at C-40 can be
functionalised by e.g. acylation, alkylation, glycosylation or phosphorylation via a number of

synthetic transformations known to a person skilled in the art.
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esters, 1-0 or 1-S carbonates, trichloroi m dates,
4- pent enyl gl ycosi des, glycosyl phosphate esters,
wda20emed18Dnyl s or 1-Osilylated gl ycosi des. | nP@T/GBe®s/000853
(a), 39-desnethoxyrapanycin anal ogues of fornula (rn)
may be prepared as described in WO 2004/ as
Inwredesk (@eWheURs TeRTaSRBtS @xaRIplY &% favapis ﬂot Spﬁtswgﬁrt Bis
t he speci fi,c nmet hods and references provided herein a
per so [ A in the art may al so consult standard
fehces for synthetlc met hods, i ncl udi ng,
but 'not [limfted to Vogel's textbook of practica
or gani c Ly (Furniss et a/., 1989) and March's
advanced org anlc chem stry (Snlth and gﬁgch, %001% .
represepigdi t | onanHy pr e3@hY TRRIEokg forgiadam s’ & AWTBYY §itet 8t Perpyiation,

can be R¥d|9‘%% B9 re R0 oﬁﬁt@'?@é%‘iyl'@‘&fp@f%@é&ﬁ@%ﬁd@ Bf ﬁ:tmaltan) With a
aval e to one skille

grou
correspdjnthearpplicadie areiyaply Mﬁ%@af@tﬁ Fras forueg%mat&u R g formula
IHAloHMﬂmﬁed to, substituted al kyl ethers, substltuted
et hers and silyl ethers. Preferabl y a silyl

eth , including, but not limted/to, trimethylsilyl,
trigthylsilyl, tbutyldinmethylsil and

dlphen silyl, ether i Sr |ng an
g@tlva%éd ﬂﬂw i i i @?

of the silane (%ncluding,

éHWH@QorﬁQouné?'oHdrm@lQl gig)de or silyl triflate) Wl th
desnethoxyrapany0|n in the presence of a suitable

ei tjher [ hMgrolyS|s or fluoride assisted cl eavage.

' y be protected as acetoni des, based on the
conde sati on of an acetone derivative. This may be
renoved b $%d catal ysis. The 39-desnet hoxyrapanyci n

of formula (11) may be used as tenplates for

further m - syghg SIS (i.e. process (a)). The pendant
hydroxyl group at G 40 can be functionalised by
wliesrE &Y Isomgrogp W|c§tac‘@yatesgap 9@@@)§Mllg@plg fo gecleophilic attack Carboxylic

acids ceﬁ)t é’%ﬁ%ﬂéh@ R YoMh&tiof ort‘m%m&fe beY W | 'hﬁutatlon acyl halides (e.g.

ormati ons known person skill

W= CI anbor anpydridesd.e( W)= Qﬂt@)ﬁ Rsvréwpa@@tﬂ@y@lﬂqlﬁﬁ (éfYy%Cf— )R7) or

@WOIRPr Y-R 15 where RIL5 represents bond,
carboxyIﬁééT? S?'rr%tl on of a hydroxy ester, or O ac?fl at| on, can

@@np@mdatoéfpnbylar(@lﬁ@t HNi) oF I{Itﬁ)ecqﬁim'gﬁwre@ ng’t B cpﬁ\gtermally
availabl§ 9%8%9?%0@@ ug @téln afd! rtéthtﬂ‘étst FhodnGO =l (RESUHSHSRA in the art, and in a

ic acid preferably in activated form for

speclfcaxmlcemaowm@@mdmgﬂo foomital( HJA( WMhEr§in &y ig1 1 1 A

activates a carboxylic acid
us 5665L7c71261§|zﬁﬂ @6@3 %1’t6t ack. Carboxylic acids can be act i vat ed

Ibﬁéfetr? E%‘rg%ghgpu Eyrlaf) y%éﬁ@&@eﬁé‘%é&é&ﬁl&gamc media with either

| on m xed

an acid ahihgdir cprd“gg(eq antydnw in t@p@sgnge Ofg"yl?ﬁﬁ@t ﬁa§g§ WRIGhyaRY bRpysed
include, (bY}{ are%(t %F{"ed@) RYridine, 4,4-dimethylaminopyridine (DMAP), 2,6-lutidene, 2,6-di-
tert-butylpyridine, triethylamine, diisopropylethylamine, other trialkylamines, 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU) or 1,5-diazabicyclo[4.3.0]non-5-ene (DBN). In specific
examples described herein, 39-desmethoxyrapamycin is reacted with a mixed anhydride in the

presence of DMAP.

13



carboxylic esters (i.e. W= OR ). Conpounds of fornula
(HA), (Il'lAi) or (11IB) can be prepared fromtheir

weeommeasal | y avai |l abl e carboxylic aci ds usi ngpel/aBad@ecmo08s3
nmet hods known to a person of skill in the art, and in

a specific aspect conpounds according to for a
rse\?e)ssmewg%RWﬂr%ngtS(m'R%qﬁ{ U&?%Q@ M&ns@ﬁm&s
may be& prepared using nmethods as described in US
5,362)718,| US g, 665,772 or EP (663 916. Preferably a
39-dges 0 rapanyC|n anal ogue is reacted in organic
media wiith ejther an acid chloride or m xed anhydri de

in the pr neg,of a base. Bases which may be used
i ncl ude, but are not Ilmtedt yri Ine, .
represe&tsAr di met I‘R” ani n@B?M‘d"%Q Q O@?b&- tagiﬁfgmatlon of these

hydroxﬁes@ergl rb@tlurés tﬁéﬁéé'cﬁbﬂ dafdh@l%dréiyl Qrfoh |oﬁmert©mpounds of formula (1) or a

compou(xj]id élgagggr @@-é—(g[/@y y[}ﬁ‘a Iery]ﬁé\ﬁlg I %&%nt 3}&1‘[ we]Ff’orm an activated

carbonate Sudh ﬁ@@érﬁb’@n@[o%fo?m@[bﬂvn 5-ene (DBN). In specific
exanpl es descri bed herein, 39-desnethoxyrapanycin is

reacted with a m xed @nhydride in the presence of

DMAP. | n proce S _?), 24R6 represents a noiety of
formula - C( or Y-R 5 where R 5 represents and Y
=-C(O0 agr.- 2 2-0C(O O the formation of these

réquires the reaction of the hydroxyl
] ds of formula (11) or a compound
tha i's 40-%(h dr o yetgﬁl)-forrrula Il wth a reagent
that orm chy ed carbonate such as a
crrpo f formula I Iél), where T = bond or -Q(CH
an@ R24 is an Rk or aryl group, preferably an
oug especi al | y_para-nitrophenyl group. The
corrpo ¥ formula IV can then react with a conpound
of ate conmpounds with R6 attached
to the 40- hﬂ/droxyl group, or 40-O (hydroxyethyl) group
via a carbonate |inker (WD 2004/101583). Likew se a
(0. wherieek 7ORYE elyPtlzh- anthRedgian alky B @nd erqupapieiesably an aryl
group, %%é%algﬁgrﬁﬁﬂ%h% By, ethers at G40, by reacting the

cin analaggue with a suitably
Bt omposnd &f ynulaévp%hex)ée with gicegpotiad %fprmlaa lll, to generate

compouﬁ@s \Q’tﬁhk tar.fh%d @@%%hg?ﬂ{&g%&% 0P 4885 '(HS@Fdx‘{I@thyl grohuptVIa a

AcCt i vat e )/ oup efers to an al Kyl groupt
carbonalelinkee@MO20044181%%3)by one of many met hods, i ncl uding,

%k&m%é 3bl 'd@}r{z@ﬁoﬁ@ap n%fcmaéﬁa%u@fméy M&erh@hé&e\ﬁltl’( Bftrent hydroxy

syl at es

ethers at £:40, By é@C(IMG?@P @@F@)hoxyrapwwcm @Q%’Pﬁ‘#%‘g'tw R@s(t@ly activated
alkyl der?\F lﬂb@l)f ch-gib% t%cf&lggéggcb fkvdo- @és‘?r\é‘?hdﬁ(‘}l*ﬁp‘érr&@ﬁrﬁe*ﬁeatlve Activated

esnet hoxyr apanycrl n anal ogue i n
alky! groypgsﬁfer@ twema&yli gfomm@ab}n@s@%@ iyated By,pre i eamygethods, including,

but not @ﬁd@a(%@ffgrr@kn%@éug@%mﬁgs' (REPRIT REN)! ARA T AIERTRAS@TH), alky!
triflates (R (gS 0).CF3), alkyl tosylates (ROS(O).PhMe). The activated alkyl group would then
be reacted with a 39-desmethoxyrapamycin analogue in organic media in the presence of a

suitable base. Standard methods to optimise the reaction conditions may be employed by a

h dro>®4 es ers,

person of skill in the art to avoid alkylation at other reactive positions.

‘ Likewise a 39-desmethoxyrapamycin analogue may be phosphorylated, and after
deprotection of the phosphate esters it can yield a 40-O-phospho-39-desmethoxyrapamycin
derivative or a 40-O-dialkylphospho-39-desmethoxyrapamycin derivative, and salts of these
derivatives made by methods known to one skilled in the art. Phosphate esters can be formed

directly, or indirectly via an O-phosphite (i.e. (R'O)2POR) in which the trivalent phosphite is
14



person of skill in the art to avoid al kylation at
ot her reactive positions. Likew se a

w@0dme33itTe: hoxyr apanyci n anal ogue nay be phosphpeyiGaz@d 000853
and after deprotection of the phosphate esters it can

. yield a 40- O phospho-39-des |n d
oxicisedpraferaply Oy PRSP RS5O TS T Ha PP gy e A0 1
pentavéﬁ@ﬁ ENé’stp'hM%‘ CAveet ;ﬁﬁsblﬁorﬂéhdmﬁﬁ@tﬁo@kﬁhbhﬂa&IbLESrmf&derriﬁyd to, reaction

ods known to Eﬁf skilled

of a 39- ggm%thgxyd:@?en@/émf%}a He Wi éxcqr@tecteglcpl%m?)rh%w%tg%?e\% ZESO)QP(O)CI
Alkle)EP(@)QﬁH%Téfe%bw in ghe K)IBS@C%BEEMA?IHW% tnkdiat o1 reattentof a 39-
ite isoxidis era

desmetlbc@(y@(%e@ycng Geplogue wﬁh pl%cgﬁpﬁ?rumog)é%\lq{%e Eép%&)m fho pﬁﬁse%ce of a

base sueR B &Xclieﬂﬁibﬁl?@ eppRathy.acld Hyeﬁil%s[mﬁsmé'lfﬂswtaﬁ ichdichietdpbdsphate
ude ut are 0

(. ROt rUYPAIEAP A SRaPse e (S0P Dicdy Bipet or ey

chloropﬁéﬂpﬁét@ﬁﬁéﬁﬁw"@r\?reﬁ@d & srt(/lBISl@eQrfBé@cﬁl of a(d@élkylloO)j@R(l enaiphite (i.e.
fera in nce o

RO)PEY} Gt arben Biredobie 1o S meee hpest RIaR Fr Bt ms o

phosphi @S xRIatsn @4 M- @{dsﬁﬁaté)‘?ﬁlﬁw&é but zhre rtoh%becemenmmhog aR9-

base such as trletE% Eﬂ%@ﬁQEQQBh%%ﬁ Fﬁﬁﬁ%géwgegaTYdmmw

desmeth@m;a@p yig agglogpgw

diisopro ?ﬁg gaglsldéié)amrimprde@néeéof@ade Qbrhf)élrabiy/wtrapd;]ie? phedugpling using
a i ar at.e

a ch'oroaeowﬁe R ?‘53/%9 Ui Phde BB, oA g protgsting group

is imporéHn@leyhy! BR® &ihyt &téﬂs o@phdsﬁ@t&?é@ rhwl)t rmdlll] h@/anolysable under acidic or
tetrachloride in the @{esence

basic cq:ngﬁlﬁpelgPrtelf]eéa H't?sﬂm 9 9rRYPsdRG %ﬁ %8ﬁartedm% Erg%d % benzyl esters

(cleavecQ/IQ ResinMab&de | EHidrotienetiikilase p?roﬁﬁited hydrdlesls,t(@/O coBpBSF)yor 2-
desnet hoxyr,

39- | Kyl
cyanoe Gy eRiest (HREYBH IR ATHLLECE CebaroF BRI el apry 460
dlalkylpﬁ’éépﬁ@rﬁﬁ Q@)ﬂbﬂﬁé’tﬁ@f}%pﬁn@ﬂrﬁt@n&étweb r¢at1 be geheatcsy rebctirgse39-

(preferably tetrazgl e)
desmetm@pamweg ﬁﬁﬁleew? Witk ﬁéUﬁ%é%%fg'ag e&%%ﬁ%%”‘?%@ ARt al .
dlalkylpﬂc%%%naté—a?d|6|Rﬂbﬁc%p@fte protecting group is inportant,
and met esters of phosphates are not readily
hydrolysable under acidic or basic con .
Preferably the protecting groups include,|but [are not
limted to, benzyl esters (cleaved via sodi
chl orotrinethyl silane pronoted hydrol ysi's, Rie

01/81355)) or 2- cyanoethyl .est | eavedryi a mi

Baseresar yBineradFage; S gy pEbphs’ cavedne @ m be
Jyso40 Qdi al kyl phosphono- 39- desnet hoxyr apanyci n

erpvati Ves can be generated by reacting a 39-
yrapanyci n anal ogue with a suitable activated
escri bed above) dial kyl phosphonate or
Rig"di al\kyl phosphite. In process (a), when R 5 represents

a moRety ofthé edrmation bireglhashiit linkage for ©-glyyasysatidnccan be

medlate'dé)é((gggt"glﬁn 8{ th?ﬁ&d@%ls%{)(@qt \}wg} % 8%?%p?)ﬁdiﬂ8 %a/r% Sg SQP{% Rreferably in

activate@ ForfD 838 TdRARTa arfdl Rftautalpl 9p3)) foranampi @ dorhpound o{fsf@'mula (1IC):
T?Shl | and Tatsuta (1993)) for exanple a conpound of

©): or a compound of forrmula (NID):Using a

donor', including, but not limted to,

Lides (Z=F d, Br),

Ris (e

or a compound of formula (IlID):
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t hi ogl ycosides (Z = SMe, Set, SPh, SPy, SCN), 1-0O acyl
gl ycosides (Z = OC(OR), ortho esters (Z
WO a{oI(1B (0-C2 of fornmula (111T111D)), 1-0 oPCWLGB2006/000853
carbonates (Z = OC(S)SMe, Z = OC(O i m dazole, Z =
OC(S)imdazole, Z = SC(S)OEt), trichloroimdates (Z =
Rig 4- pentenyl glycosides (Z =
CH2) , phosphate esters (e.g. Z =
, 1- Osulfonyls (Z = tosyl), or
1- 0- skr],y! ategd ghy@p3|des (Z = OIMs or OIBS), the 39-
desnet hoxyr cgarrym n anal ogue may be ycosylated in

deigani‘dysesy nobrlréﬁ@@atbpbmwn‘nﬁﬂd E%@%’BP@%E%@%Z = Cl, Br),
thwglyc@&[ﬂéél’_gt'OSM(ESS'&hS@ﬁ @}?@I\?g fg). é’cy%%&'&@d@é (et ek @)ﬁ‘i)t @rtho esters

hi ma' and Tat sut

f
(2 = OCUANRIOLe ok Ay AIRIUS): 0B & JrdiPeboRRoaA F 3é¥ ol
oc( O)IPMEEEQSV 20 é ﬂa%lebzﬂfr%cgéwm?&r%ldr&nﬁdmé@(t 6%:( NH)CCI)

ore atlon groups prese

r 0X in
penteny ﬁkchmdeér(t? &Ha@khﬁyi \éHZ)pP %ﬁ@cﬁ%’ﬁﬁrs ﬁ%§k7ea %chaa (OPh)2), 1-
u 2 I ldg.
oo VR SRS gf AT o e,
desmeth@@rayawglg;alnalagmrnasz hewigondatpd i @earig me&iﬁ @reejerenﬂa"y in the
presencg AR LefRor A&ctﬂeaﬁ%@é\ﬁ§ acid of h&SK AL IORS, s&OTEsHiHE BRETatsuta,

protectio e necessary. "Furthernore
1993)). 2Th¢e9@ﬁ9|@¢ gleensyl danengses andcthe seachery eenditiapgyvilbdetggaige waether an
alpha of Eé:ié'éh/bc‘{é?%esl% Eried, %\ssb%fcfrg?ﬂ#'aﬁﬁgﬂoﬁ ‘énFﬁ?ﬁP@f(ﬁ groups present in the
desnet hoxyr apanyci n gl ycosides and 2, 6-
parent ngnu@guq/may be pyatecieh or waskadtsugh that using one equivalent of glycosy! donor

will resu'ft i 49'8‘%(%&8% TR ﬁecfh':gﬁ'lg% h@¥%x §0H?rfedgl§ic§bsplrcfd?@F 8hauld Be -

esnet

ycosi deS. |In process
protecte(do?s e@aDtacetmﬁaQ Qﬁﬂzaﬁfése%ﬁéﬁg@d%)ﬁot?efuﬁé?ﬁ Qﬁnﬁ%*ﬁcw will be
necessé]??Ffﬁrrﬂli(-:lrme%| 2- H&S&?g?&%g?%@ Qi REYIRA Aby §5 lukkd gﬁreﬁn@tlve step

I'nt er conver conmpounds” of fornul a
is also reguirsel) foorrapale By deaxywd?- ciﬁsa@éwwpﬂmweﬂmwéewm By
i -

dideoy o A e e B B S o forepare 2.6
dldeoxyaaﬂﬁsmwsaxwapamvmlgblcoewea n which R6 represents

-PQ(OH) 2 may be prepared by phosphoryl ating a

correspondi ng conpound of formula (1) in which R6

Inepocese (h)ssatiFprnstion abt excwnde mayrks rarerpedhy geaventional methods

known 8 fasp%‘é\%%ro? sREIhE art! nntgfcgﬁ\ﬁ?;éi@ﬁs 6@0@%&%& fof@aml ﬁ?ay be

rotectln groups an e nmeans eir renoval
performea by beonmnqaasns ﬂorwwel@ﬁwdmﬂv ene kelowgso@saupy be interconverted by

|
oxnda‘uoﬁ)f %ﬁﬂh&r} %’) ?%sl.tgg%o?%laé\élge\é% Bgaéllrﬁg(?orﬁ&&ﬁdﬁ )JE)QR%I)EmIa%W ih AP R
represen’et—lﬁ’@ @H)zan@,t ke prepargd baa@p@mhqmégtlr@rﬁjcqtqspom@n@ compeiind of

formulagllr) rﬁﬁﬂéﬁ’?&l egyggeﬁgenzy %ﬁ\/\g] N&ﬁon%yarg¥)gén\§cg/é§6él§ewl?é?g herein.
l@a:tr@deysesc(ahyrm e, ysexample@rof thtqqtm@grmvs mutfammﬁays fse their removal
can be {oﬁﬁa’ %%dV\Pére@ﬁé ﬂi’Jﬁ égg\gé’ t@ &ﬁgé th @lggam L%Vn'tl%%ls" PIVASY LAk 8ns,

I'n a
1891). Seltmmmwp@pMWnpamludga&sl (@fg et acetal)(evgh apetonide)

L

benzyl) which may be removed by catalytic hydrolysis, or silyl ether, which may be removed by

acidic hydrolysis or fluoride ion assisted cleavage. |
In addition to process (a), 39-desmethoxyrapamycin analogues of formula (1) where Re
represents Ry can be synthesised by Lipase catalysed transesterification. For example, but
without limitation, a 39-desmethoxyrapamycin analogue of formula (Il) can be reacted with a
vinyl ester of formula (V) in the presence of lipase PS-C “Amano” Il under the reaction
16



without Iimtation, a 39-desnethoxyrapanycin anal ogue
of formula (11) can be reacted with a vinyl ester of

wo cooabasI V) in the presence of |ipase PS-C " APemGB200k/000853
under the reactionconditions described by Gu et a/

(2005) and as further set out in the exanples herejn,
conditiomhdlescribrchydon 66§ (2@0erd ps firihetsat 9Ut iRdhgigxanules, pgrgin. This
methodcﬁééﬁg ﬁfﬁﬂqtetj KetHeN RBSEShPIdstdre §r§d PR tRYedgrifaticol xagde Rytalysed

| pases or esterases. O her conpounds of the
by otherilipgeastdr eater@spSbe prepared by met hods known per se or

by met hogs anal ogous to those descri bed above. The

novel 394 desnet hoxyrapanycin derivatives are useful

di ctLyﬁ\gsd as tenplates for further sem -synthesis

broconv 7siq@, to produce conpounds useful as

I mmunosuppressants, antifungal agents, anticancer

agents, anti-inflammtory agents, neuroregenerative

@tﬂSPéo%p% n@@@f‘l’cﬁec’lntlé’rﬁtlohl?ﬁaﬁﬁéaﬁ{eﬁgr% b9fmétﬁmo%t@|s Br by

ction di sease, autoi mune
methodsjarsakrgd)es@thv%d%ﬁcabedj&ifyyase and / or fibrotic
Sn'% 25%- dé\éﬁ{e%%?ra% fydi H@eﬁ%é‘é’ b %Efu?dlgéad'tly Véﬁd SAbhPhtes for
: rapamycin an gues ereof are well known in
further stehesysrrtlnem@r hlcm@humeloo datreguse ﬁ@mwnﬁStL@afui 6§ InprRgResUPpressants,

antlfunggp%beé %@ﬂcg@% gg?ﬁ% %@qm’@ﬁgﬁatgw g 15@1@(@%§gﬁ&atl% %ents or

agents fBr, mé’&esmﬁant of t@nsslam’ggom@lectlw g;rafgv%@gsm;geasg, apitoimge

dlsorderEJ \é%c%] (%Eea%ggxgé bgrgf%:r%t (gseaégggﬁleﬂﬂﬁés fdd iR seﬁnég&h&@
dorvatisaB ARSI AT B Srcie als Bell 51D Tamar pAE TEspdbUL are

not |Iml’[% #ﬂoﬁé ﬂﬁ)dﬂl a dﬁ‘é%@gﬁ%'eétlr?é (8.9 5,668M2uUDEs 5Q§62f70Ir8m:ﬁ\y@l

ubj ect taut 8neri sation and whe
06/41807 pidiSe 5FBB At DM St ’é@t’&ﬁé@ U.§. 5118888t d4-8d5.P85.F 2 U, §e5 391,730;

US. 5 ogg%é% gogv\#“?&s ], é g, @&’é 85@@8@5123%?31’@ 8. K8bP670; us.

ounds are’l strated and
5,955, 457; (V\éO@éAOéa?%erS|61®‘éi181@daftdoUl§e5£4§?é53ed to. In a

r‘;ér bﬂ;% CS@?CR@%% of| 1[1{%%95151%%%% V@B‘Jh@é‘o%ﬁﬁulgﬁ% hE\EbéIS@bject to

OXyr apa rivatives o
tautomerlsamntand whiere aresgresientative tautonfiarrs Hestragecié will Q%@W@@%fhat all

tautome [ gfg)éa ms[{l gétg\rébrq §urTc@rw g‘?@er"&ﬁ%oﬁ oun s are illustrated and vice versa

nmycin derivativ the invention in
are intemdeeltp)beps,sfela{edmn of a medi canent for the i nduction or
mai nt enance of i mmunosuppression, the stinmulation of
neuronal regeneration or the treatnent of cancer,
IBacfedtHer mepecy e picesnt iiventien piodities theoiss, of the 39-

desmetfgx?%?) c% %g h\vd eéfetﬁé fn%‘n’uogrlﬁl F\éﬁTe rﬁq?furtﬂblsg@p%%t the present

i sor ases 0
invention as:mdearfordlnsm@‘ wr@smemoaynapamwse dsdatives aifbairyenten in the

preparaﬁg&? %éé]gar?%%r%é Ru& on\wyﬁ%tg%bé %g‘m%ﬁésiuiaa‘egg ion, the

& HRCE emin
stimulation @ heeonal oégenaration oailhld t@e&'hén’c nﬁtar@ﬁar&tﬁbﬂallqnar‘@'e% Hingal

mfectloq%efgélrgs{pgﬁqga |oﬁ ?‘%QCQ,OR e&%ﬁ 05 tHE: Se¥REONERIm@He SlEsders, diseases of
inflammation vascular disease and fibrotic diseases or agents for use in the regulation of wound
healing.

Multi-Drug Resistance (MDR) is a significant problem in the treatment of cancer and B-
cell malignancies. It is the principle reason behind the development of drug resistance in many
cancers (Persidis A, 1999). MDR is associated with increased level of adenosine triphosphate
binding cassette transporters (ABC transporters), in particular an increase in the expression of

the MDR1 gene which encodes for P-glycoprotein (P-gp) or the MRP1 gene which encodes
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cancers (Persidis A 1999). MDR is associated with

i ncreased | evel of adenosine triphosphate binding
wea®se9i18s t ransporters (ABC transporters), in PCT/GB2006/000853

particular an increase in the expression of the MDRL

VRP1. SRATe G HEMRRT GG R RERETIES WHRD Fisies I BT ORIy arsived ool
lines, in@@ﬁfe&%ﬂglﬂ@s V@(rjl,lnestlewadl%l WhereaoBsothkért ineyeshibw up to a 10 or 100-fold
. ncer - deriyv ce n sone cell lines it is
'”Creas?ﬁaﬁl’@r%%sf%le@ V‘W?eﬁiaérﬁquq WPl?ers may show up to a 10 or

Ilﬁ)@effoﬁs: @& flntiear ea;saﬁlf oemprr?@aimnpme’ﬁes fov ¢het usestf arfi®ar d

rols.. Theref or authera ct of

desmetfSArRIY o S S E e et i RREenf e MBS doleit bk B
maligna@l€ies.v it a y;ﬁactﬁ: atsb\@ct tHevigesére mventidrerotidesfontretusefof BBR

cancers or In a specjfic aspegt
desmet AR PRYBRAeT AR Pahe PATRES: 7 oP-<RREtsics cafeclS B e
mahgnadasmetntwyatrnamapmermddaﬁbmemeﬁe pn&séﬂrtén\tenecat penidesfor the use of

or B-cell

ST R T I T
cancersir ®véallaRalighandidie Ftarﬁacm}a‘rlyah@BPebiSémémmgrcmpam(drB cell
mallgnapgé%\é%&b\égggffﬂé h{&l{g é]ﬁgt ?ﬂ)s%ogje%E ﬁ? {?gﬁ I 10 -fopil igcpreased
expressoarrbiatvg ’@rdoyitrolhda\wts %L@tﬁbﬁmh&ﬂs lamgceﬂlemﬂmhscimniotlﬁxp@lsb P-gp,

w558 BRI T L S 1958 PRl g poron 7 s
the art i€%P&RIS iop Barr idb@ify yecht ezl tined; g wayed eksmpiSybdtaditheut limitation)

sutablegia) b R HfTAABIGRT SeroRPnel ST Nl N s

A549/ATNCR EKNCIN©IFH228, pe-513R2Mf NSkHKE0, HOPHNES, HOP-925 LXwars29pbMS

114, AR EkeB PSR! L 8% R KB £ YRR govrcc

MDA-MBIS SADAGOET- SBT3 THORICAIRET OVER-HI3\ CARIS, KBZAR 8, IGROV,
si-Ov-4 KBep LT 0gbe). RRRFIAA B \7s. R gD R o0 LOX
V1, MACITE 16, SIORE0. 2 65K MEMED SKHWEDLE, MMYUABS 221 UADCE25, PC-3, DU-
145, SNECARNE T 3RAAR/ B, D0GRBREoD. SRS, M 560 NOLT- 4

IHlanGReMB)ive &bt iB2 BfeseRnveérid 2 Brovidébfer3fe use’ 86a 69-

desmetfg{ylﬁg’gm&@%(d%m\@tlv%g@be Wew}%lﬁe%géﬁgﬁ 'c\JﬁTJ:mSe’iﬁAf:gment for use in
the treatii¥it OVDRNENdSrs obBEell TraligiantiesSin 26Becifidaspa8t th¥fpresddit invention

pronidoPe e B BERSCL 1, BLSSANS LLANSTALER, 1 e prarar

ofa medi@dméfamrmemfthteh@atnﬁwat chp emprdéamgmaa@as at Bafelltbrﬁallgnancnes In
in the treat nent canc

t
o yet e QiAo L T dat PEROs BT PRVEER I S e
desmethsdg(yl?bémSJ?rrl] epetidke ; the brddaeatios ef @imadlicament for use in the treatment of
esnet hoxyr

high PGP PR BRSO HelereaEh: PROF LS Mot H gl Sxbrectg
cancerslof B%dfﬁﬂﬁllg@énc%sgﬂa)ﬁm%@sﬁ)lm g-feldnt®faid, @O-f&dp%-l“old 50-fold or 100-
gnanci es

fold I RS PP FRIF B (OB o by File GRaT o digabed Sbove,
\AStE RS fEpdteaRERY GHaexdedssiontiéveeol P-gbhea ﬁﬁmp@raé idzsusfedafurther

medi canent for use in the treatnent of
herein.

Therefore, in a further aspect the present invention provides a method for the treatment
of P-gp-expressing-cancers or B-cell malignancies comprising administering a therapeutically
effective amount of a 39-desmethoxyrapamycin derivative of the invention. The expression

level of P-glycoprotein (P-gp) in a particular cancer type may be determined by a person of skill
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hi gh P-gp expressing cancers or B-cell malignancies.
Particularly, high P-gp expressing cancers or B-cel

woroe@oEsti es may have 2-fold, 5-fold, 10-f ol dPCT/GB2006/000853
20-fold, 25-fold, 50-fold or 100- fold increased

expressi on relative to control | evel s, _Suitab
in the ag oG d¢ainigkies Belsding pebnaipiied taveeHEe Rift }C%&@iﬁ%?%{ 2004;
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antifibrogi neUrarAgaTIREatalp 1 BBH- aBgiagRsliemB g th One skiled t”aff‘? 8H:would be
able by kcﬂ]gg@ %Wmé?ﬁi%ﬂtto Qé'ft‘ehﬁlhe Yhe abiy Bﬁﬁesé—&émpcﬁlnd@'to prevent

1& & Kahan & Camard err
angiogenesie ¢¢-af Buba, Mriet Abé ﬁ2 ng of skiil iythe arbyypyid bmarbtan outipe
experinfzhtatié? Q)Ode Mﬁe fﬁgltllrt\@cy of !h@éé %m%&fd)é té tr@étt\}égﬁular hyperproliferative
FIZom 1993, Powel | 2001
dlseasea‘oabéaregle in drumwtlﬁ@\stetntﬂe ‘gaMogige dyl.C., *?Z@éz?oqﬂ’s). o(\ﬂa@%a”y one of
skill in t@értt AL b% abﬁg ?}ﬁ outm@@ﬂilenmeﬁﬁ%ﬁ% Sétgrnﬂﬁé fHel ﬂéu‘ﬁoregeneratlve

bro - Zhu
ability omese cqrapcwnds(e ge'vlmkatynz*ﬁb’h el 2%%% Séﬁm%ﬂ et aﬁé9%7 The

“?fpé br‘e‘éé(nt%vehnﬁ A% 9:%%?3]% BOXRURRBINE] Bord BEditicH édﬁ%‘?nsﬁfg a 39-

invention to 1 nduce inunosuppression may
desmethi@wmmﬂwaw@nvailvg ohihgdr\entier teoqikr vitha PW%W@C?HIPEU&@%CC@PWUG
In a further aspect the 39-desnet hoxyrapamycin
derivatives of this invention are useful in relation

Repammicinfandrreleied competinsis dip Atsr itheye besrdin gfiiral vl seRa<CC-779
and RAB@(?PI?&W&% d8r pHARha h:'a?&of Ié‘s EB&* VtEr SURIBIIEY SR @élr BioBYailability.
routine expperlrrent t1on determ ne the ability of
The preseré SwentipnPovites w@epmgmgmrapamycm derivatives which have improved
properties such as improved stability and/or increased cell membrane permeability. A person of
skill in the art will be able to readily determine the solubility of a given compound of the invention

using standard methods. A representative method is shown in the examples herein.

carrier.
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angi ogenesis (e.g. Guba, M,et al., 2002). One of
skill in the art would be able by routine

wexpenpiteht ati on to determine the utility of tPEBEEB2006/000853
conpounds to treat vascul ar hyperproliferative
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using in ¢jyp et Oﬁistaﬁge%ﬁr‘?e%”l“f‘orﬁ@ %o readily deternine the
solubility of a given conpound of the invention using
standard nmet hods. A representative nmethod is shown in

Caco-2 peranealioan@$say herein. Additional |y, a person of skill in

ccds\ﬁluamtca/uold cdig (abAe., t1@9ge$@e§nmm téte. pheowepk| Dt efsal.,
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Gal | ant - Hai dner et al, 2000

n
37°C n 8 GuBrlind HePeleEACSS BB 10 PP BoEdeT vy Wfr@ﬁtas‘ via the
paracellGIANRRUENI the HEH AIHEtARY rdlite Bnip) Lémigh A@balfeaﬁpgfn%ab(h@j ®-pp) for

wat er solubility, rate of absor in t
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Propran%l @BolBYshR fieheatBn Ath errioWnchaInépoﬁéi‘Feﬁ‘Féct@'ﬁ& &esksuithloEghoor
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passive pRENagien gfieRuaiad WW'&%@W%E’Y R S e

compouh@&t Q6fpdMnkh rﬂa‘?% tb&edih 4 ORI AVEPRIeciichd! fmat by applylng
ound. Al ternativel

bi oavai |l abi | i a co
compoURS GrlyaiaP B 81 10al SO S RTO N N OBEOHRSS O b SR !
chambe}@ a\f@ aﬁﬁlﬁlm 1S CLRES: IRREK 4r8 XBreSsstead@AbpArehtérnieabiity? Pyyy,
tion_assa Cbnfluent Caco-2 cells (Li, AP

(nm/s) aﬂg@ithﬁ%ga’“%{ oBygrsug BloAhoo ol pe, DA, e al.,
2001) in a 24 wel | Cor ni ng Costar Transwel | for mat may
be used, % as provided by In Vitro Technol ogi es

= Vohime Ageapior

| nc. HHPVT”m Mhr%ﬂ%ﬁﬁiﬂ¥ky» The api cal
chanber ContaIQQeQXg&yﬁH Hank' s kgh@&nced buffer
solution (HBBS) pH 7.4, 1% DVMSO, 0.1 nM Lucifer

Yel | ow. The basal chanber contains 0.6 niL HBBS pH. 7. 4,

1% DNBfRmEREdhers and hESASBHR d.hemLi(Bspbat ed at

Area of monolayer:  0.33 cm?
Atime: 60 min

A positive value for the Flux Ratio indicates active efflux from the apical surface of the

cells.
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370C in a humdified incubator and shaken at 130 rpm
for 1h. Lucifer Yell ow perneates via the paracellul ar
W@ b@binedass t he tight junctions) route only, a hPQhGB2006/000853
Apparent Perneability (PapP) for Lucifer Yellow
i ndi cates cel lul ar damage during assay and all such
wells were rejected. Propranol ol (good passive
Human pheenilatresoman HUIM)reteidivoassaly r ansporter effects) &

gg?r oﬁg%@?';@é%r%(nd%%%ﬁéas%r&gﬁ an(?%ﬂo%ﬂdg nﬁw%ge%?glﬁge%&hg to Phase |

ycopr otei are
(oxidahwx)mpmmm!smcmdlmg(mtf%Omg HeYRZ3E, &YR2aDea QYR1A, &IVEP3A4, CYP2E1)

esterasgy eflfeE: =0Ty SRARP ARy T Conmounds ' n ¢ he
A el l|f©(T1h§Z)$a§lesttranﬂzremds aarebeldaﬁeymedd on APLSarvEo Human Liver
Mlcrosome%aﬁrt%x; mgrﬁl nggﬁfe:]rea?%%geaa}' ?%Dg‘%EﬁH‘t ('gg/f}g u(éér@éfc%ur#: %%?O 001 mM

are incuBafed af fum48 mirral@i°Gne. 1 At Teptidl, pH Aladihepinman mlArC@amel sub-cellular

fraction %EI?V(&E; Ag %ggn%/groyeﬁglﬁg §/32£811a?6g bfgelg ng}\lﬁbl@ﬂggs cgcgfjac%rl%t timed

mtervalsp asetbnr%e saldded fodesttslampl‘dsux pRafgitate prdtetragresstag triefabolism.
fromt ce 0 Human
sampief e iR an el SRRt 8B iR
honogenat es provi de a neasure of a conpounds i nherent
vul nerability to Phase | (oxidative) enzynes,
i ncludi ng CYP450s (e.g. CYP2C8, CYP2D6, CYP1lA, CYP3A4,

In vivo HDERAEDIly assegd er ases, amni dases and fl avin
hal of test

fongoxygenase
RS R T5 DL o sl e b S lPHARY Lt see o0
Crowe dtiak e DON @ensmﬁﬁsa cdmypdmnmst armiinigterdtbiora dissappeliean ceuse or rat)
both intr%ﬁ%rhgrt%éa Xl(i gy er g}traxﬁn%s(gﬂ p%?fallb(pgg%/ﬁmgoiﬁmpﬁﬁare taken
at regula?r idtemilsto Bxamaine hle’thHSp)lEraha soizetgbiian afrthé dargtvaoas ofer time. The
at_0.25 tein ndstura
tme coue Sypidhima s paIPT o Yk s SRV oL ARG £BE e
bioavailatdlitadidad cbmp&mﬁtas&amb@ﬁag&)usnmgestbpdardmmdetso#\eIelxaalpté of a typical
; |st gg nEtcﬁik’) I | sm Sanples are centrifuged and anal ysed
ProtocOliG,PeFHY Eh ' b npound by HPLC-MS. In vivo
Ndice arcaddsal mlith Bym@lks aWe kompowral @f&h@yﬁ/emm altiss phentisadpound
i.v.or 1(%?18\,@% %\”cgr}ntpg%gg aval Bla:ofg/h% pa?nr%rg nﬁgrlmjc{]g.o.(.sggogsgmples
are takefadbb mnmjtemsdnhotem hesh aadi2aal infeevals amﬂ)ih\se:om':em@ﬁlbn bbthle
I nt eritoneal ntrav ou
compoutf o 1B T 51 RO matert posBen i ip MBS RiHEe Resriied g PP he
time-couirsd efrplainga ctdmp@qtmﬁbmmdroNVet\ be upt@snderiverkeg phraatdtens sath as the
area unéep%edglggne\x/ gornlcg%trrglon tlme curve ArUeC which is directly proportional to the
total amount of unchanged drug that reaches the systemic circulation), the maximum (peak)
plasma drug concentration, the time at which maximum plasma drug concentration occurs

(peak time), additional factors which are used in the accurate determination of bicavailability

include: the compound’s terminal half life, total body clearance, steady-state volume of
distribution and F%. These parameters are then analysed by non-compartmental or
compartmental methods to give a calculated percentage bioavailability, for an example of this

type of method see Gallant-Haidner et al, 2000 and Trépanier et al, 1998 and references

therein, and references thersin.
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time course of plasma concentration over tinme can be
used to cal cul ate the absol ute bioavailability of the

W@ 0vp008185 as a per centage usi ng standard nodel BCT/AB2006/000853
exanpl e of a typical protocol is described below. M ce

T%%\%gﬁgrﬁ 'OB?J ﬁgesmge{ﬂio%yrgga%cgrb ﬁ%ﬂ?ﬁ%%f ﬂ're lg\ne‘?ltlon ar a formulatlon
thereof nﬁayl”ﬁwﬂndmsiéreﬂ lhg anyveventionalohethokfop axasmple b@ﬁm@gﬁﬂln@jtagon they
may be #nﬁﬁ%{es renietrgl&v (Ia@}( %ﬁ &g@ (ﬁ'\cmd gtb%cca]r Eéumlr@.‘x&leor ﬁlgangblerﬂwal) via

he con entratlon of
a medlcaﬁdavimj(lecg afstehh;doy inhedariiph onvia injgséiee (AUDEEATRIYR @' inﬁarfﬂHg:ular) The

treatmerﬁ P"g‘g ﬁgnSésg R]d ﬁél@dggedorva' ﬂqgf daEBE oldr TRseFiBY binef

atrons e used to derjve key
Vmarsam‘elpessblsmla caspoirel céltlmn\(ﬁmﬂem tqb@eacbmlglgi%ed alone, its

preferab%qgé%gt?ﬁt as rhhahﬂ% eﬁtr'dg l’@fr{u’ﬁ‘g‘{%n to\élgffhgpwhi?‘oﬁg 6r@ﬁ(§rle)écceptable

anount unchanged ntg
carriers. tMtcarrea(shessﬂbla dacpetbila] io the seped at havig com Iﬁd\m gpompound

of the '”\éﬁg‘ﬁ?'}%ﬂf{) rbq?éggnhaaﬁ% ‘ﬁ%%&@%ﬁt@%é?ébf EREbie8Bf fita¥Bicthiers are

g concentration occurs (peak tine),
described éidinbieaietdil belwet or s whi ch are used in the accurate

.@ et oc{?ﬁ @bgyg?ggmﬁ}gl O%M%tﬁ/?sbéﬁl the %ﬁgérﬁtﬁh“‘f@ b(—f& ébgrgplgtﬁcr:%d alone orin
combinafibreaity sthtrctherapealtio mgerds, cdwslmnlstj[ﬁhp@ﬂf tyﬁdorp%)re)—ﬁ@@gs allows for
mgmﬂw@&]r%\g?e tcﬁa%st 3{egcrt1 {3) oﬁe? tH&S@/er@ﬁua ﬂw%%ﬁﬂ%aéffe@@%béh or

o gl cu ated percent age
Ih bﬁaumbbcﬂﬂnemt] 4 $9- d{esme’ranxw_smmcm @grlvph\(eslstc9ﬁgnmlstﬁ@p%t@

another%?@eg | ant f'g_latbgr}%ruc an?tglq é.gr}gl i8R IpBFes8iondfor the

nces ere n, erences
treatmeﬂithﬁtremspla'ﬁtailoafregeetlmngnaﬁ wem®9dla@@mﬁhf@ma@%ﬁ1§@rq¢rs or diseases

of |nflanw%ﬁr}||o\é§teg%{?§’%$ietn shlﬁgb{)bv 80 4% Plimfed @ Wr’rjn@rﬁdr%hl&t'a%f £8dnts e.g.

Y “any conventiohal netho
azathioptne g@ritcobistoiad, t:h«:jmholsp}mnmae iaynlosprsin AveyKIos. Mycophenolate Mofetil,
stered parenterally, orally, topically
OKTSEW%&-'I&Jdl ng buccal, sublingual or transdermal), via
Iﬁedlaﬁa'hatd/e\embedx('rmng a 3@-dsseet oxylapainieinldgtivaive dy cq,@g{mnlstered

with anolrigh EB AR AR LB S BT oL s PEAFE Lo PinbionEifies preforred
agents 1ﬁéludh?$>esare\net liraiteuien] mdthoﬁrexa’teréeuk‘mm)mrstadn@my@n pUSRIEYI%
bleomycén (%aopﬁ', ﬁ%&g?o‘;\ gl;j Egllujaat,/ ggélft%l to%c@tﬁxédﬁh&ﬁsﬁﬁgr\ﬁr%lastme

preseént as a
vmorelbmbadimmﬂﬂlm ¢arhofienntoteatiicon, meg@ph@%t&@ﬁt anastrezde. gaseeslin, anti-

acc carrie emC
HER2 mogeggrﬁé} f%ody (?] 9 ﬁgrcg%tnw M ac%ﬁ%cgt{a%% @I@gftel %Pydrochlondeh EGFR
inhibitor€ QaTROrE3da G Thrh.evanEmwnTH) a\fﬁﬁﬁm‘hhﬁewsdpg Agastinm), Prrieasome

mhnbltNaZtggB{@ﬁ&%ﬂs i“h!] fe%f(% gt %I'éBb |9)§'s %ﬁ%t'l%bmfa/&(ﬁdlﬁr%"ﬁr§3.9-
desmetlﬁﬁy@@an@bnh dzawanpamagubn adiemuvtatadve@ombintaﬁ@ witly ether gieraples
t nbi t th oth
noluding i B e gefipEEBYBSBERL L acion of two (or . more)
ln@BaB embatiiment a30rdesingthiokyraparygin Hervaitivel issosadstinisteeds Wi
another gﬁéap&qg%%ﬁeﬁg%{e %3 gnechk Hﬁlazsﬁ.galsélg&s%f Br%?ér%dsqeg%ﬂts ihAude, but are

desne Xyrapanycin derirvative is
not limité@ ta @ hsibiesre,cangidténsin |l receptor antagonists, fibric acid derivatives, HMG-

CoA reductase inhibitors, beta adrenergic blocking agents, calcium channel blockers,
antioxidants, anticoagulants and platelet inhibitors (e.g. Plavix™).
In one embodiment, a 39-desmethoxyrapamycin derivative is co-administered with

another therapeutic agent for the stimulation of neuronal regeneration, preferred agents include,
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anot her therapeutic agent for the induction or
mai nt enance of i nmunosuppression, for the treatnent of

WO c@adpiiaht ati on rejection, graft vs. host di SBEBEEB2006/000853
aut oi nmune di sorders or diseases of inflammtion

but are q%%u%:tggnlﬂugﬁapslcg lﬂrt%dege nQH}e ag? \ﬁ‘rllqwlrfg%tcr)r{ Erég;ltdgﬁvéoogromdh factor,
brain de@%&i%ﬁé@ﬂﬁwﬁ@l dﬁarly oyadotvp;?msfahEDﬂTﬁd@ newt\f@@‘!ﬁ?@r in A
Co at e

e R B P8 AT e Andamn it wih
another t@apsialt iagentife tl@a)’er@ﬂnmemtlosﬁfmgaldnfﬂphdmsawm%laﬁ@d agh@ﬁsa@@%dq @Ut are
om0 LS HUBBDRR A0S 3 Py, arigounain o
micafundim)Migkieebflioin, arelriddzoexataetriazarkdifordahagend (¢- anq}@trlmazole
mlconazglefe l{]eiﬁiq%gg%cg%b:q%gﬁ%zg}:ei t%%grlla(%ggg PI@ terconazole, itraconazole,

FEXel vincristine,
fluconazWle v h&sdohagie)vi nor el bi ne doxor ub| CI n, tanoxifen,

torem fene.. nmegestro
Bgﬁ:pladrrl_ﬁgédtl% hsglgf:lgﬂeg% any” rsg%{s dpf d%r\?eﬂwb %8 [)Fmoaaotfl@Fﬁwlebfb agents
to the paﬁaqusl pagthif tre, sanad tpedtfienterebiyne as:WilldJa afparapGRRhe skllled person.
Whilst th%t\ﬁ? ?b%g{%%%nts%ﬁaeg ﬁmgslgs{i%?% I?M&SM@%; a/ in a S ng}s Sormulatlon this
is not es@érﬁbﬁaﬁmmnhhdw admisis{eeed)in a\f@reracﬂ@(rtmﬁ)tpns @nd qedifferent times.
hs i nhi bitors I
g%‘g\%g%ﬁ@?}'a??%?me'ﬁ&rbg@a? | Uﬁéﬁaum@gg éié ﬁﬂlﬂg %‘ g’rm b’égperared
by any oftaghietras aell khdwn iotecart cbﬂpiaaramaogs Sud'@maﬁipdglncbg@ thﬁﬁtep of
bringing @WP%W the;gcglgg iﬁ‘ggﬁ?@ﬁ% §lggogn(§gl?(enmv tlg@a 1Ithvtge Icgrrler which
conshtut@sﬂor@dﬁﬂnﬂdré heeesbriMnghedamtst hegenemtfaﬁ@mwailoa@@rﬁtprmﬁfed e
unn‘ormlx qﬂq lg@@?elbgéng\ﬁ%zﬁﬁﬁlﬁ%g?qdﬁgﬁ e%ctl\% i@%rd eﬂﬁw@?tﬁﬂﬁrogc’:amers or finely
divided saitRlic?s oF oth, Iap/&dﬂ(;nplf ogcaMragmaplsg ¢he drodiuct.c aci d
ri v A re n I fa
Tg' @@,{%561, OBY'BBWWQ” garévﬁ? LS égf gpec ?‘B%‘tc gﬁ%gw@% be admmlstered
orally oragztahmsar@ama rowaaitin trealgerh afd pharecplitabloanulatitr mrﬂmseﬁg the

active mé@d%@% ﬁ/{lﬁnﬁ/pg\{béwl % %E{E’P n;g? Q@Ef&t or lﬂorggnmlchacgd eC}reb se,

addition 8Alt, fn @ﬁ{@érﬁ%ﬁemﬂwhﬁ@mbtableafgﬁage foom. Daperstingmupant the gisgfder and

eur ona r erred agen
st 554 v LS SRl ST BBAE BE T Bk e
admlmstgfe@vgtbarfym@td@ées gI [ ?I deri ?/ed growt h factor, ]?r ain

erlve actor, Gili neur 0

e Bhs HoPo s gh e RP At bE SR B bRl 2udtafl or
subnnguaﬁ?y |€|Qﬁd®frhr;@f<batbﬁ}mm§y§$l{lesjevuxlea!sa:eilms s?lumsammuawmdwmh may
anot her erapeuyti.c en I

contan { A B SARE Yo OB R b ARt

applicatibgd. limted to, arrphot erl cin B, flucytosine,
hi nocandi ns .

Shicdans Aot sp R R oaH aPam it SPuOdb el for ora
admmls@é’tbhfnﬁﬁygﬂéo ERGHELM ekc&plgnts @lgJNENm&ﬁeihyﬂacetammiaadlep@’sants e.g.

ooy B RSSOERGL DAL RSEHRASL e O 388 B i
consists\6? ph6spR dhblineByoyefattyl atits, sitiaaiol, onoriodliyIncridee dorapylense glycol

and ascorbﬁnpséln%];ate elivering two or nore therapeutic agents

Such tablets may contain excipients such as microcrystalline cellulose, lactose (e.g.
lactose monohydrate or lactose anyhydrous), sodium citrate, calcium carbonate, dibasic calcium
phosphate and glycine, disintegrants such as starch (preferably corn, potato or tapioca starch),

sodium starch glycollate, croscarmellose sodium and certain complex silicates, and granulation
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to the patient as part of the same treatnent regine,
as wll be apparent to the skilled person. Wil st the

WO w6 09518Dr e agents nay be adm ni stered si nul t BEEEGB00$/000853
in asingle formulation this is not essential. The

binders g?c%gs?qogaém)?r{oh%l% ?ﬁzﬁ%x# %}%&ﬁ&%@ﬁunés@ (hat) avsoRnd

I mes [atirons nma convenl ent’l Yy
propymdnwom eﬁmyt @ecrbgol BApe, sﬂmmgegeﬂaimr@rﬁfaﬁay Additigpallyaluggicating

agents %‘ﬁ%?ﬁﬁ@g sgj ﬁt'gg;a?%%iesa‘{’@%?ldﬁglgMﬁ'B’éh%ﬁ'@(e%’hﬁ géﬁ{; F]nalyrl])e included.

Sdnti compsdiznabf eriniketyae mayelsas @@P@M@éj %%fb‘l?ﬁ%@rgfl%m capsules.
Preferre rex%ln ét% Er%: g%r}g%é{}ddtlr%lﬁd'éq%&%é 's?JrcHMa\' &hulean %l!kts‘éEJSﬁo%

ess ingredients. I'n general
moleculérwve‘igﬂt@biyemﬁem glymlepﬁomubyuqup@nﬁp@ﬁ %mﬂdor, qﬁlgw%!iaeepg;npounds

of the m}/e%rglgﬁ I " %bﬁ'\%ﬁ% EUalrn s %bl%tﬁgﬂ(&]g Mreﬂdvegrrlrﬁgdéﬁﬂts \Whlblring

rrlers or |ne solid carrlers or

matter obayds, withdmulaigyring arﬁd/nresmgg@;iﬂyg aggipamWithe L@ngﬁﬁj@p asyyaier,
ethanol \ﬂr?qy?%gergﬁ}&?lxa\ﬁrd%?CWIq'Jhddc%HbYr%ttle§ﬁ1ngof the invention

ninistered ora by any
/-p’@bbntney b medsubyepommresé.m sranediding, Kp Wit One ergnore accessory

atLon SAuR! Aiz@Rftable machine th
noresieqS: PYRie P RIERE S Prhropred ocf i e gacrine e
active mgnedregan dree-fiowidg fam sab es aaddilen agrales, optignally mixed with a

ceuti.cal ti
binder ( «{;% (g)ﬁnﬁﬂrée geithn. gdrgé};? d;ﬂ)é/ t@%?&?@:@%&@pgﬁ;t gﬂg&?g@bg\g Freserva ive,
disintegrat (&lyesadiunt ﬁamﬁ gbydatates srpssahnkeci povitieneg gm%gnqudéﬁglumay

oo BTN, R 05 T SHOSBB oo
moulding hecalitblyle macmué)la |rrn>gurazl df $hei powdheedfoorpognd malsiased with an inert liquid
diluent. &ﬁg iaﬁ)l e?ﬁar;r; %%L#P Iy bf%l do¥leliSr sccb%djgﬁcpﬁén Bt foci’h‘\ﬁfé?é?ﬂséooé%fsco provide

avouring or colouring agents,
slow or ¢omreltidatiease aﬂtﬁeee;pmb mglred@o’rthel”@lﬂ wsihg &Ir @g@@ple

o SRSy O e BB R s e,
laﬂlmmlan@*tsrnammordanm/wafh the premenbinverdie syiabie for @agpdministration may
be preseg@e'\é- %ﬂff%é%%( ul sssbaré Qg%ooﬁme%p rcﬁ&Q%?ta%ie% eQ JorRAiMAg 8

I'sers, e. ol yet hyl ene
prede’terg{lr)é!mimou}FlhﬁfSlas»l adiiQe I?@’e(d\mllt @k aqam@esorsgr@mules as a solution or a

suspen nas Bi%t&qx%%ﬁqh%érnae oﬂsaﬁqgﬁ/d @F%Qén L A Irquld emulsion or a

ropyl ene gl ycol and ascor éo

water—mﬂfﬂ“lqmlﬁ ainajsion. STindadtib lirgradisrd ynay afsodierpreseriasl asrt Boldy efpctuary or
as mcrocrystalline cellulose, |actose (e.g. |actose

paste. npnohydrate or |actose anyhydrous), sodium citrate,
mmlaummnmm &picd| dnsinistratiah dn th:mnpm&iwhlad%l%ﬁrwes comprising

the actlv%d%/gg?gewnq ggr‘e? rb%ng,r Csﬁl%msyggnsétaﬁ& GBadi &Bcfa%'é@é?%{ pelfiles

um starc
comprisig @sCadtineingredientsindn marlabwdlscsech a$ gela’r@md@{y@rm,, Qfgp@gse and

nul at i onbi nd [
acacia; ﬁ‘g}ﬂp&%@ |cr%r}pﬁyp H\E{‘l@@%ﬁgw\é JOMLERY 484 ESlnge.
lﬂylﬁﬁuwwmmetdbdlﬂhajhm&tm(on@he imgredienfs paigodarly rvgitiopea above the

ot ot b REGHACT O Pepd hbLARRIdory  Bhs P4 LD BIABTEGard to the
type of fo@hLedtiahén questidnafor eraplb éndsastiteecfor oral administration may include
flavouring agents.

Pharmaceutical compositions adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, impreghated dressings,
sprays, aerosols or oils, fransdermal devices, dusting powders, and the like. These compositions

may be prepared via conventional methods containing the active agent. Thus, they may also
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Solid conpositions of a simlar type may al so be

enpl oyed as fillers in gelatin capsules. Preferred
wex@oppdasis in this regard include | actose, stBeTEB2@6/000853

cellul ose, mlk sugar or high nolecul ar wei ght

compnsegq%lrr%%@g !:qer}rx}gnt%ia gl[E%{fs Fﬁacﬁﬁ es?%\&/% ﬁ%sﬁg%ﬁl(}% %B%ﬁ’t& o assist

drug penéi@éff@h N&sbient iR creafrisau singwered aml etgarot of dlayi @[g:phcpiéord@t@a@ sSuch
col our i n mat t er

cariors T HEREE N FROAAG t0 PAEN TP coth BB gle usually they
will form 6% foadbelis 8095 emie esmepdsitips.ohs anitusiyeijaresrniiy 2 cagrin or ointment is

combi nat th N
Prepared(lt&%;ugg gt:xfgqﬁesrg ﬂu%{y ?Sd?fr%droBE ic rﬁwﬁ@ﬁ%y Wmﬁgo%dgﬂaé?mgng?rg about 5
10% by VASGEHR S518E Yopalnedin euffisientGuapiites eprotiadsl a¢rsarmey opément having the

prepared by conpressing in a suitable machine the
desired cQR$I$IGRYi ngredient in a free-flowing form such as a

PREMELREUIRE] Wsnh@fs adapiet doratahydemnaleatinvinistretian iviayderpresented as

discrete Eaécpheﬁprggr\gfg l[?mq el'g?{%tllmn ‘ten%c%?acgfﬁ?ﬁﬁ{eh%f%l défréigéﬁlrf ’{/hgtrlec\:/l;élent fora

prolongefl bSHdY FgifmaNkor ERargple sthel Eutmeselgant(rhe)gbwwwaeé from the patch by
cross-1|inked povidone, cross-linked sodi um
iontophogegishoxynet hyl cel | ul ose), surface-active or dispersi ng

FRg&HlicativRéiodebriial B seies, foraxabmplenthel ot aroiuskidi g dompasitions are

sui t abl e machi ne, a m xt
preferabyGpEEaRed W ChOBR e T Tge BTTHERE T Fher Fapapg 2ot
agent mé’{ﬂié SRiibyeaalith withe aqeeditc ora water-sdscisedointrenbease.

or nul at ed as rovide sl qw or 0
A@)tfarn{a’ﬁ\@lyaﬁ'[e,%tévq %&Pféag%%? FRUFER ugqe%]%&oérrl §Q|g-r\r/ge}t§3c§§am
base oréwglt@pmmrb@gyl met hyI cellulose in varying proportions to
rovi de de re ase file
e SO Db TR o g o ccive
ingredie/aRld aaéﬂéﬁlé‘l@ilc:ﬁl@tfb@ékaﬁ?}'et bet v{t)thee’ermhlmﬁoawathrsajﬁmoée woalyels,
su sul es, cache
glycerln%arﬁq%qg;@fag;? 'Iﬁe‘ﬂatﬁﬁlﬁﬂﬂﬁﬁ p@?e f?‘f‘e g Ic’tvvee mir%&lg f g%%é’“fpﬁdﬁgl’l the
vehicle M%ﬁ&er@ﬁatlﬁﬂ @éﬁdﬂ €5 b@sitter S0speinded oodlswlmlpéfmssvamcle nn
preparlnggpﬁﬁ%les«%g; @?tlv %ﬁg@g@%ﬂg{] Ocﬁs%gﬁle in w?t%qu mjé)étﬁoﬂsan@rﬂltgr

steriliseER3bEIMing inktb 8 sarably eial wrﬁ@blmanmmahag so be presented
as a bolus, electu

ast For nul
AR eER B} 2GR AT R T LT R 1T ANt agents
can be c!gé%%ﬁ‘f@g ﬁﬁtgé g@ﬂﬂélb ST @@nﬁdﬂal@e aed $tusility rtge edmenﬂsltlmmcem be frozen after
voured basis, usual sucrose
fling ntp iR ME RE RS Waleh e 1obed UG [He ROV Z S hB s hen
sealed ih thed/lal kA& &b ab@wisanging visksf gateafor mjeutidn glaydersuppliest to

sucrose and acaci a; and nout h-washes conprising the
reconstityég i dAVIAGHYIPERT in a suitable liquid carrier. It

hoMb@] QR pBRISHsSEre @ebpaket inistbsteiially dre tzune manner as solutions,

redients particul arl one
except thal e PP SRS S RS PPRRREL T T SSE PR 9L g gssolved and
steriliza@HERhAotGRMEBEhbIRABY b filtiafien.aT e hkarwe myredigatrodntbe Sﬁﬁdlsed by

exposurs f Sl PUe BRATS RPN Fb S ey o P ooy o
surfactaht @Wﬁdg%eﬁg € Mcfuded in the composition to facilitate uniform distribution of the
active ingredient.

The compounds of the invention may also be administered using medical devices known in
the art. For example, in one embodiment, a pharmaceutical composition of the invention can be
administered with a needleless hypodermic injection device, such as the devices disclosed in U.S.
5,399,163; U.S. 5,383,851; U.S. 5,312,335; U.S. 5,064,413; U.S. 4,941,880; U.S. 4,790,824; or
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Phar maceuti cal conpositions adapted for topical

adm nistration may be fornul ated as oi ntnents, creans,
WGEmpesEsdns, | otions, powders, sol utions, pasPEEGB2006/000853

gels, inpregnated dressings sprays, aerosols or oils,

d | d ,
Us. 4 5%{%@25% &‘é’ gos’%vp%;é\tspe?@ V\Lgxge VUSg%Eg r‘%}iileg egérlﬁ‘?rluventlon
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naceutl

by PerindEia G PALS o Mg TBeotsh dBRAT B ey et SREARERRS aro known

to those gme@nﬁiﬂ@grp rerml nininti rmt e cont act with the

Tpp@@%grggg bgﬁg eséerrgg Hfga :gé; %ie{/nget%o%(gpa[ogbgag ﬂgn\%gfle \Blfejtpgﬁnvenhon
will vary BEQRaihd® tlﬁ@ﬁaﬁ“ﬁ‘blﬁ&t cbmﬁbwﬂhmeehﬂeese iﬁmlva:p e sstieich ggd fhe nature
external tissu

and sovigbr 88 EPeHES SH LY UTE ABTY RSN AR 814 3 o ed 18t of
administRitioh. MERY agproptiaRaiBsaydhem b‘eoegdjlyaietadmlnad am agerponshiled e art.
active agent may be ed w r |
e cavraterenaaare GTRPaL b AR RS e
preferab@rcﬁo'm/ €0-80% By waiht, Rea tenpadnato thvemtioa, dereadingon Hhearmlethod of
| -in-water cream base or a water-in-oil base. For

adm'“‘StE?é'P%nt eral administration, fluid unit dosage forms are
3% Barr&@gh&éd H))Zérregaffskiwmabé BN thait thgroptimeiquaaiiiy and spaging ef

it 73 ST G Db R bt Ohe ko oot

the concﬁ%‘n 'Fﬂln%rtl%él%ﬂ riaé formh@utcdndwtie bhernaidisieatton, @‘Eﬁbﬁ @Qﬁ gn@ ﬁOﬂdlthn of
he ve

icle and con tration. use
i partisdgisensEcPo [HRECoPCHS SPORE ] Ui R Fresp fé:’p“a"e
dosagessteltbﬁtds@dﬂ ThishRsagd muebé Rpesidt envfteraas auprofiratofsids ¢ cts develop

er for inj ectlo and d.
the amoepﬂqnﬂ@gfr?qiﬁea%p%‘? a5ee C@”é Iiﬁ‘reé‘ 'Jeh c%% m%%sea?nce with norml
Chmcalp%gé{,@@t ageously, agents such as Iocal anaest heti cs,
reservatives and buffering agents can be d|ssoIved in
the vehi cle. To enhance the stability, the conposition
Brief Dg@?,p@@nfdf@g@mmlhgg filling into the vial and the
ter rempved under vacuum The dry |yophilized powder

Flgure1 s t heowedhe SiGHe ORGP and an acconpanying vial of

Figure 2"’at elrsrToWs (;ché‘fré‘@’herﬂﬁtld’m}etm}sfbpm-desfnetbonemqu ut e
he liquid prior t

Figure 3 shows the fragmentation pathway for 39-desmethoxy-40-0-[2,2-
bls(hydroxymethyl)prop:onyl]rapamycnn.

Figure 4: shows the fragmentation pathway for 39-desmethoxy-40-O-[2-hydroxyethyl 3-
hydroxy-2—(hydroxymethyl)-2-methylpropanoate] rapamycin

Figure 5: shows the fragmentation pathway for 27-O-desmethyl-39-desmethoxy-40-O-[2,2-

bis(hydroxymethyl)propionyl] rapamycin
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Parenteral suspensions are prepared in substantially
the sane manner as sol utions, except that the active

WO p@goegiient i s suspended in the vehicl e i nst eaBCDEGB2006/000853
bei ng di ssolved and sterilization cannot be

. acconpl i shed filtration. T [ ,.hgreeh ent can
Figure 6 ¢ stgg?"i"? F]g é‘&%@ '@'(%%%?ng%yoo‘cg? ﬁc%%énﬁ\éh%gk-?ge@giégor e
sus perghiyicoxymetHygpobienylirepanefvinciie-fillad ranplegbanss by degmethoxy-

comati TN STy AR 6 TR Kb e &y epaven

acti yilet sguads)ent . The conpounds of the invention may
al so be adm ni stered using nedi cal devices known in
the art. For exanple, in one enbodinent, a
rmaceuti cal conposition of the invention can be
EXAMP %ﬁ‘u nistered wwth a needl el ess hypoderm c injection
Generald¥ethods asddfatardals he devi ces disclosed in U S
Materi 15, 399,163; U.S. 5,383,851; U S 5,312,335, US.
aleria’g 064, 413; U.S. 4,941,880; U.S. 4,790,824; orU.S.
M), r68$enE56ere Bherinedesorn tomeletcik sovmes, rapk s ee Wiheutigdhares
. useful in th resent invention include : US
p“”f'cat'ﬁ?f’H@%,S%ﬁtgfed\ﬁﬁ?%wlsgi scl oses an inpl ant abl e
m cro-infusion punp for dispensing nedication at a
controlled rate; US 4,486,194, which discloses a
t herapeutic device for adm nistering nedi canents
3. ygroegtopidue M&2-n0 [IUBNOQLAE] A¥O, 0AI7ERIIBEEPsH $/.a2004) was

.. .medicatjon_ infusion,pu far I Ver i ' j
meintaingt pp SR PP B (Garerd o 2467 S4B RS LEFE b8Pafh afer
growth ¢h Médiirahl Qregérﬁmd :jrﬂ%ﬂ wni/allyeeioht W% wiv lagipser iatc[rl?illﬂ)water and
conti nuous drug delivery; US 4 439, 196, i .
stored ai88 ¢Co MegeigRv e SYHBFsOVeIPRERRRET] PG %Qém" ik frgzen stock into
50 mL mBdluhd 2 ERRHRR%) GO PBRFLITRBE. The @0BUrES/a8, iMdlbatk@or Sthtccds hours at
di scl oses an osnotic drug delivery system In a
28 °C, 3gpguifi ¢ enbodi ment the 39- desmet hoxyrapamnmycin
derivative may be adm nistered using a drug-eluting
stent, for exanple corresponding to those described in
Productiprtlic@7263 and rel ated publications or those
\?’e%fa"tibé’@ﬂtugéé PERiifbduResd &2 5Cs9200 e nanyn o betivaionvas
[ ants, delivery systens, and nodul es are known to
carried duh s €-Bdays| 28°¢,B00HeMart. The dosage to be
adm ni stered of a 39-desmnet hoxyrapamnycin derivative of
the invention will vary according to the particul ar
Feedingqoogqeolured, t he di sease invol ved, the subject, and the
at.ur nd..severi ' La8lhours after
IR TRt PR e el BRLOYREASS ARLaITER RN (S8 hour
inoculatiad mha wat fert atda2 nithenlappsteiedictlivewigdsage can be readily
determi ned by a person skilled in the art. The
Mediumqorrposi tions may contain fromO0. 1% by wei ght,
preferably from5-60% nore preferably from 10-30% by
componéitght ,  ofSeureenp@atalogde #nvenPeoh, dependi ng on the

- recogni zed by one
Corn stegp PORART i 99TRe a at the ofti%ml quantity and

Yeast extPRe! Ng OfDifdadl VI @ygr-1dosages of3 @ conmpound of the

Culture

invention will be determned-by—the-nature and extent
Calciumgmrbonate  Sigma C5929 3g
[ron sulphate Sigma F8633 0.3g
BACTO agar Difco 2140-10 2049
Wheat starch Sigma S2760 109
Water to 1L
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the condition being treated, the form route and site

of adm nistration, and the age and condition of the
W@0bi0guBar subj ect being treated, and that a pOyEBeI0a000853

will ultimately determ' ne appropri ate dosages to be

d.  Thi ft
The mecﬁ%g’@ﬁﬂﬁ”ﬁ%ﬂgﬁs \?'?gec??gg%‘tez\%/%ﬂ @; ?heegngant and/ or

frequency of the dosage can be altered or reduced, in
. gaceor ce w Lh nor mal clinical practice. Brief
Med’“m%egépﬁggf’%%mg@gt he Drawi ngs Figure 1: shows the

Composdrituct ure of rapamycin Fi gur@®e2l shows the
fragmen hoxyr apamycin

Toastedpyuiiigy (ADMIAFRE'SPR-$)r agment at i 89 pat hway f or

Avedex WBOUEXHHRY %er‘iﬁgr@dieﬁtsa:td) 35¢

bi s( ’1Vdr oxynet hyl Ypropionyl }rapanyein. Figure 4: shows

Corn StQ&Pe%'ﬁﬁ@ﬁ@@?ﬁ)at i on pat hway for 49

39=desnet hoxy-40-0O[ 2- nydroxyet»]ﬁ I 3-

Glucosey o ve 2 (hydr gxyret hyl )+ 2. et bolpr opanoat ]

(NH4)28®aparTyC| n Figure '5: shows the f?@gment ati on pat hway

o-destrethyt—=39=desnett 40-0O- [ 2, 2-
Lactic aﬂﬁéic%)dr oxymet hyl ) propi onyl | l1(rje)z:l}éqam/m nFi gure 6: shows

Cacog(tbleemeO? inhibitory activity of7g

deshprt hoxv--40-—O- r') 2

Adjust pb'.tQ(rR/WF*b&W%%ﬁ%ﬁh ) pr opi onyl ] rapanycin (A -filled

The mecﬁlé '\N%@%&fs)c?rﬁiﬂéﬁc W?QSQ?ﬁh@QZV“C 40-rkin( 2- hydr oxy) et hyl
cin -fil e rian ar raparTyCI n
After ste oAb, Btiap At % dhscappleasted 1o Fah Ma s dietid,

Materials Materials Al reagents were obtai ned from
commerci al sources, and used w thout further
Mediumsa MR wadvEFeImesEdos Macot her wi se. Culture S.

rOSCOpPT CUS M- 10 [TIVNOXLNT ST (Vpp/ 007709;
Compm@ﬁe&tqorv et al., 2004) was nmintained on nedium 1 agar

Toasted[:NJLatISEs/ 6§§Hn@eti@ms Letd ) 28 OC. Spore stPtls were

nnnr

~f &
Pt after—growttronm mediurm I, pr rved in 20 %
Comslt%fh erol: 10 % w v lactose in distifled water and

Avedex Wsﬂdﬂitrﬁnt Deﬁﬁeraﬁ‘gre\i@g&tlad) ve cult ur esl9gre prepared by

i nocul-ati g 04—+ of—frozen—stock—i+ 50 i medi um
Yeast (AlinsgBk bel ow) in 250 m _ flask. The c tT‘gure was

Corn Stéé}pg@ﬂg?gghgy 36 to 48 hours at 28 0C,1300 rpm

Production neth

KH.PO4 25¢g
KoHPO, 254¢g
(NH2)2502 0g
NaCl 59
CaCO;(Caltec) 109
MnCl,.4H,0 10 mg
MgS0,.7H;0 2.5mg
FeS0,.7H.0O 120 mg
ZnS0,4.7H.0 50 mg

MES (2-morpholinoethane sulphuric acid monohydrate) 21.2g

pH is corrected to 6.0 with 1 M NaOH

Before sterilization 0.4 mL of Sigma a-amylase (BAN 250) was added to 1 L of medium.

Medium was sterilised for 20 min at 121 °C.
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Vegetative cultures were inoculated at 2.5 - 5%v/v
into medium 3. Cultivation was carried out for 6-7
walayws/ 0939685 C, 300 rpm Feedi ng procedure: The PCT/GB2006/000853
feedi ng/addition of the selected carboxylic acid was
f1.ar ad ater,
pstersicifigig 050 & 1571 20 I iclodt B0, CRE Bk (00 MG inw
ﬂlter—stenleaqurﬁdds«bweﬁ@haahal ogue # Per L Corn steep povvder
Sigma C-8160 2.5 g Yeast extract Difco 0127-17 3 g
Cal ci um carbonate Sigma C5929 3 g Iron sul phate Signma
MediumHEB8&38V1Ta SeegirBﬁdﬂTl@ agar Di fco 2140-10 20 g Weat starch
SHere—S260—1 60— YWater—to—t 'Ihe medi a was t hen
Compogert || i sed by aut ocl avi ng 12df C. 20 min. Medium 2:
ToastedRaANSby DM IRgdtienisCadjponent 5Rer L Toasted Nutri soy

0 dextrin (Deyner
Avedex [¥R0-dspfr r{pgyrn%rdygrggle ts ekp Solids (Sigma) 4 g

Corn Stégpuga,ag {(NhU) 2504 2 g liagtic acid (80% 1.6 nmL
((‘HI ec 7nArl|||Qf nHt“75W|th1|\/|NaQ-| The

(NH4)zS@ed| a was then sterilised by2 Qut ocl aving 121 0C, 20
After sterrtisation 0. og it of 40 % gl ucose is

Lactlca&gESO to each 7 m of nmedia. Medium 3: MD6 nedi um

CaCO;(Cetiedyent at i on medi un) Conporfeéht Per L Toasted Nutrisoy

Adjust pi_ﬁg.“;;:s'@% ’Fﬁ/i ST ttdy—30gCornstarch (Sigma) 30 ¢

The media was then sterilised by autoclaving 121 °C, 20 min.

Medium 5: MD6/5-1 medium (Fermentation medium)

Component Per L
Toasted Nutrisoy (ADM Ingredients Ltd) 15 g
Avedex W80 dexirin (Deymer ingredients Ltd) 50 g
Yeast (Allinson) 39
Corn Steep Solids (Sigma) 19
KHzPO4 25¢g
KoHPO4 25¢g
(NH4)2S04 : 109
NaCl 13 g
CaCO;(Caltec) 1049
MnCl; 4H,0 3.5mg
MgSOQO,4 7H,0 15 mg
FeSO, 7H,0 150 mg
ZnS0O4 7H,0 60 mg
SAG 471 0.1ml

Medium was sterilised for 30 min at 121 °C.

After sterilisation 15g of Fructose per L was added.
After 48h 0.5 g/L of L-lysine was added.

Analytical Methods

Method A
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Avedex WBO dextrin (Deyner Ingredients Ltd) 19 g Yeast

(Allinson) 3 g Corn Steep Solids (Sigm) i g KH2PO4
WQ286@9H8HPOL 2.5 g (NH4)2SO4 10 g NaCl 5 g CaBBGB2006/000853

(Caltec) 10 g MnCl 2.4H20 10 ng MgSO4 H20 2.5 ng FeSM4

H2Q 120 . J 5 . - i
e OPIEe DR OR i ap e epeg A BRI A vas
performed éh M?iteht 'Bpggrﬂ@?llc;’Bebid Ressluben’| daptriddasrSB C8, Hnigen SUgRR x 2.1
a- any e 5 dded [ [
mm, Tunfag aﬂ@?lpﬁgseeg&ff or) Z\SIafn ﬁ as 122 (1)C.LA19{ e:mdl um Wedium
I\&ttﬁgiphéamA:iforL] 0.035% frormiocidfrepireevad® 9% r uct ose and
. ] - i 4Q . '
"?‘?q]"?gﬁ?sset Bri | Sééﬁ ’5@8%%8‘% g!:%tg@ﬁﬂ@;t T vedi um 4:
HR&@DW? Seeg_ medinltm@oiponent Per L Toasted Nutri soy
. ngredi en t & i .
I T
min retuériMi@U);ZS@B @htigndxcyile Reteadiop 8@$gy L\6akroriEheest @%ﬂapr{n@@}j/or by
ust (5w 1. . . i
ras byt P Kb o

Micro inddbdemt. 1 nedi um (Fernentation nmedi un) Conponent Per L
Toasted Nutrisoy (ADM Ingredients Ltd) 15 g

Method B
Injection volume: 0.02 mL. HPLC was performed on 3 micron BDS C18 Hypersil

(ThermoHypersil-Keystone Ltd) column, 150 x 4.6 mm, maintained at 50 °C, running a mobile

phase of:
Mobile phase A: Acetonitrile (100 mL), trifluoracetic acid (1 mL), 1 M ammonium
acetate (10 mL) made up to 1 L with deionised water.
Mobile phase B: Deionised water (100 mL), trifluoracetic acid (1 mL), 1M

ammonium acetate (10 mL) made up to 1 L with acetonitrile.
Flow rate 1 mL/minute.
A linear gradient from 55 % B — 95 % B was used over 10 minutes, followed by 2 minutes at

95% B, 0.5 minutes to 55% B and a further 2.5 minutes at 55 % B. Compound detection was by

UV absorbance at 280 nm.

Method C
The HPLC system comprised an Agilent HP1100 and was performed on 3 micron BDS

C18 Hypersil (ThermoHypersil-Keystone Ltd) column, 150 x 4.6 mm, maintained at 40 °C,
running a mobile phase of:

Mobile phase A: deionised water.

Mobile phase B: acetonitrile.

Flow rate 1 mL/minute. '
The system was coupled to a Bruker Daltonics Esquire3000 electrospray mass spectrometer.
Positive negative switching was used over a scan range of 500 to 1000 Dalton.
A linear gradient from 55 % B — 95 % B was used over 10 minutes, followed by 2 minutes at 95

% B, 0.5 minutes to 55% B and a further 2.5 minutes at 55 % B.
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Avedex WB0 dextrin (Deymer Ingredients Ltd) 50 g Y

_ east

(Allinson) 3 g Com Steep Solids (Sigm) i Zg KH2%O4 2.5

W@ 20081005045 2. 5 g (NH4)2S0 4 10 g NaCl 13 g CaCQr@r/GB2006/000853
(Caltec) 10 g MhCl 2 4H20 3.5 ng MgSHM 7H20 15 ng FeSM4

O 150 gy ZnS0O 4 7H20 60 SAG 471 0.1 nl
Syntheth,@gthgq/%“ lised for 30 mn a{Tngl 0C. After Vedi um

AB teRktidrisSidre aarried @u’oﬁndlér ahydswis gepditiongadn eggrdaied afhepyise using
commerq@ijy ﬁ&@laﬂ%d‘ '88 tsPlgﬁntgs F@Sct}’gﬂg W%ngﬁgnltd‘?@@ byt coal- M@td?hcédﬁAgllent

as required
1100 HPOE REMSIEA® wﬂrmerﬁaltan\astaﬁ)ququapg@ Wass ggqé(@m% egHipped with an

il-ent " b
electrospé/ SOyIrGe:. gpgq{g{ %ﬁ%ch%@? oger@lf%]ﬁm&ﬁa %%ﬁdg@g@mnﬁﬁ BDS
Cis 30 (1@0 x A\Dhi) at }DhﬁﬂemAwntlﬁ)a(ﬁrleé)fogFaﬂlE?ﬁt of y@'?eﬁapﬁoWw%v M,@‘ﬁ 0 100
% acetorpqugvgvreag lerlfoﬁivy%i t%\&?r?/?sgﬁfgm &er%@'o@ 5irRnAE eb® N Addtdretrile.

I'near gradient was used, f
NBI6 08 Brai iR S5 CICE s 2260 e Aol e ferznged to
mn r urnin %
the solvenb{7ee PRYA 206 4 bypweg%%cgyeggh%gcgt%b %ﬁﬁ%%rﬁoégr)éﬁéﬁycm and its
derivativBPSast SBRCHIKRIFEHT sonkirmets aisisigymeontvicoaesrand(tp 43 qn,'a}@é ceypformer
‘ negative) using a Mcromasss Quattro- Mcro
ony. instrument. Method B Injection volune: 0.02 nL. HPLC

was perfornmed on 3 m cron BDS C18 Hypersil

(Ther moHyper si | - Keystone Ltd) col umn, 1
I vitro bﬁﬁﬁyé%%'c%@cesa Y runni ng)a mobi | e S0 x 4.6 m

In vitro evaluation of compounds for anticancer activity in a panel of 12 human tumour
cell lines in a monolayer proliferation assay was carried out at the Oncotest Testing Facility,
Institute for Experimental Oncology, Oncotest GmbH, Freiburg. The characteristics of the 12

selected cell lines is summarised in Table 1.

Table 1 Test cell lines

#  Cellline Characteristics

1 MCF-7 Breast, NCI standard

2 MDA-MB-231 Breast - PTEN positive, resistant to 17-AAG
3 MDA-MB-468 Breast - PTEN negative, resistant to 17-AAG
4  NCI-H460 Lung, NCI standard

5  SF-268 CNS, NCI standard

6 OVCAR-3 Ovarian - p85 mutated. AKT amplified.

7  A4098 Renal, high MDR expression,

8 GXF251L Gastric

9 MEXF 394NL Melanoma

10 UXF 1138L Uterus

11 LNCAP Prostate - PTEN negative

12 DU145 Prostate - PTEN positive

The Oncotest cell lines were established from human tumor xenografts as described by
Roth et al. 1999. The origin of the donor xenografts was described by Fiebig et al. 1999. Other
cell lines were either obtained from the NCI (H460, SF-268, OVCAR-3, DU145, MDA-MB-231,

MDA-MB-468) or purchased from DSMZ, Braunschweig, Germany (LNCAP).
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tpl:_a;e of : Mobile phase A: Acetonitrile (100 niL)

i fluoracetic acid ( 1 nL), 1 M amonium acetaie 10

workgosiesdies up to 1 L with deionised water. mbiP@r/pB;me/ooosss
B: Deionised water (100 ni), trifluoracetic acid ( 1

Alé@@ltlwﬁﬁ%qsg%tr%lm ag %é?ct,lﬁec( nEe/ éﬁo)/vnrﬁ@? °@nrtﬁgﬁﬁnlg|rﬁgglfahnosphere
(95 % auf rsow @@z)% B ‘rec@y- n%cBne@smmemeF% TeRUT o total calf

serum, a%@ﬂ&“@ th%%tpmécn% 'Lﬁﬁu lsggaté(f@% A)g mc2$§ﬁntdo 55% B

detection was by WV absorbance at 280 nm M
thod C The
HPLC system conprised an Agilent HP1100 and was
MonolayReaésiynestiefreScripdomaf BO&@Id: Hyper si |

rsi,
AT G B Rttt e B
Compour@kb':)%ﬁ tihs grdwtmrﬂtwelde namen tunasisell &m%@@@g gr etal, (1 99'\5?5
B&I%f pPg t\AZeise Earé? Eéﬁvfr[)%aﬁ%oanéﬂhlar‘&ﬂé% QuitrBE b$ Yr?‘;'bﬁmzm counted

oni cs Es 30
and platermﬁsemeﬁatrmmm miBogire pb@s@g@gw@ﬁgwoq%@%ﬁ@t&gﬁﬁé 8 tine

-10 086 é{@P% e I?’Y"%’ﬁ%@”ﬁg’g%cg\?@ %Oalf\?g/ S:cllQQQHsQ@'réQﬂne Axpdneatail
growth CﬂD’ﬂmL?ﬁ culfued nedieich (Gycodtraliwrlis @sr ggtegéf oyligre @eémm Frptaiging
macbeCIF@%Fﬁ %épﬁ& 1o a dtV\fa%lf %{Regongerﬁram)ﬁ‘ iftstedin #iplichdS.CmsHlBa5are

Feacti ons were carri ed outhﬂunder

applied lﬁﬂhb’dfrﬂuﬁtlralmonsi(ﬁ O@hsMent 66X 18aFelpvdng & oays ef yeus
cia

consstAEE PRI RO g pmofony i
aqueoustfoidiBmuddide (Bi) sautiond 7 Bxi Te30eABHra e Prapmstiq ﬁg{ ce s, cells
e LA S o SN S s o
using thé”@yt()ﬂ@ﬂ MO@nﬁcmml’)ateaeaderr(m{cﬁatmn 530t N, aamlﬁﬂ@%fiﬁ%f\ i sg\q?g a
et ol AP AR 10, 100 S aceton e 1

GrbwiOahidftiat Bt exprésset @s tmmdéqgetwlr@1 QQ;F % T|/ @)3 o:roﬂ @atl\{encompounds

|CSO&|C%])®L§8%E%%E[| al %ggBl%H%ﬁ]&‘&%b lgrm é&n%eﬁ‘t"r&oh%%@rd‘eﬂdlabmty

_ ppm respective
Si nce 39- desmat hoxyrapanmycin and its deri vatlv)ézc, exi st

as a mxture of conforners all assignne
nts correspond
to the maj or conforner P

Example 1. Fermentation and isolation of 39-desmethoxyrapamycin
39-desmethoxyrapamycin was produced by growing cultures of S. hygroscopicus MG2-

10 [IJMNOQLhis] and feeding with cyclohexanecarboxylic acid (CHCA) as described below.

Liquid culture
A vegetative culture of S. hygroscopicus MG2-10 [IJMNOQLhis] was cultivated as

described in Materials & Methods. Production cultures were inoculated with vegetative culture
at 0.5 mL into 7 mL medium 3 in 50 mL tubes. Cultivation was carried out for 7 days, 26 °C, 300
rpm. One millilitre samples were exiracted 1:1 acetonitrile with shaking for 30 min, centrifuged
10 min, 13,000 rpm and analysed and quantified according to analysis Method B (see Materials
& Methods). Confirmation of product was determined by mass spectrometry using analysis
Method C (see Materials & Methods).

The observed rapamycin analogue was proposed to be the desired 39-desmethoxyrapamycin

on the basis of the analytical data discussed under characterisation below.
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only. In vitro bioassay for anticancer activity In
vitro evaluation of conpounds for anticancer activity
wo eocs/opasel of 12 hunman tunmour cell lines in aPCT/GB2006/000853
gnolt ay;er_l_pro! iferation assay was carried out at the
ncot es esting Facility, Institute for Experinental
FermentgtigBol ogy, Oncotest GrbH, Frei burg. The characteristics

AQkimaReyekltztied eatuesindeddiurhidng S. hpgresmomiotis SER-1 [IFHOQLhis]

T i - o
vas i £ S 1 BT S 28] e
in Mediwﬁﬁ&!}b{zﬂﬁ&&éw& at T02%i\8t, 2B Ct 2601 BAARG 23h MYAoRBlI B 6HIBFRsa¥Rre
inoculateflat 534 S ooy 5 520 S Rhad & Medn b DO 1A biivation
was carri% SH{ BP6 daRBR 2BLCa0 SdvmAKBOZGHIssblvetioxyneAdes rRaiptgined by

. . express) on, GX i R
et R S8 CSS o B G 251 o (R (PRGBS
The feed%@%bw&n&anéad%&ylwm @hecarri&T &N ab @4 iand vi@ Hblies after inoculation

. ncotest cell |ines were established fromhuman t
to give ailéﬁ'd@ﬁ@ﬁfrﬁ@t'%ofd%@@fi bed by Roth et al. 1999. The ot

origin of the donor xenografts was described b i ebi
_ y Fiebig
et al. 1999. Qher cell lines were either obtained
ExtractionagehRUicatiey ( H460, SF- 268, OVCAR- 3, DU145,

T@?ﬁe—l}ﬁgnﬁa&n bVl 488 ktived Wit amagea vbiuot d8igthanol for 2 hours
B T
Digion® };L,,?%%eg@m@g bfu’r)mﬁgiﬂgmegﬁ?gfea _ﬁ(t&’éd.%r%a' nesinBAg% \Giedibatawise with
acetone foestep Off derrap@PYG 2BHPUS alinré:_}gg ﬁ@_\?%/l‘g mlagségrg?ﬁgc{ %ZOECEQ The
aqueous3hBerRPR R dildbae) ayaninaasaand et ddtbatinereate (3 x 2

protocol 1: A nodified propidj I adi d
L), The spbvsat wes aroued in ¥iSUe{q 8t & BBt AP compound(s) on

Tl\tg%g?é&%? éngéfssoﬁ/é@an&:emﬂéﬁﬂriédﬂm sitted, lapbligtets g Shénaciolmn (6 X
6.5 cm diameter') ’ané eluted with a stepwise gradient of acetone/hexane (20 % - 40 %). The
rapamycin analogue-containing fractions were pooled and the solvent removed in vacuo. The
residue (2.6 g) was further chromatographed (in three batches) over Sephadex LH20, eluting
with 10:10:1 chloroform/heptane/ethanol. The semipurified rapamycin analogue (1.7 g) was
purified by reverse phase (C18) preparative HPLC using a Gilson HPLC, eluting a Phenomenex
91.2 x 250 mm Luna 5 pm C18 BDS column with 21 mL/min of 65 % acetonitrile/water. The
most pure fractions (identified by analytical HPLC, Method B) were combined and the solvent

‘removed in vacuo to give 39-desmethoxyrapamycin (563 mg).

Characterisation
The 'H NMR spectrum of 39-desmethoxyrapamycin was equivalent to that of a standard

(P. Lowden, Ph.D. Dissertation, University of Cambridge, 1997). BC-NMR (125 MHz), 8¢ (ppm):
215.75, 208.27, 169.19, 166.71, 140.13, 135.94, 133.61, 130.10, 129.62, 126.80, 126.33,
08.42, 84.77, 84.37, 75.85, 70.91, 67.10, 59.44, 55.82, 51.21, 46.50, 44.17, 41.39, 40.70,
40.16, 38.74, 38.37, 35.44, 35.26, 35.08, 33.78, 33.64, 33.04, 32.37, 31.22, 30.41, 27.24,
27.02, 25.27, 21.48, 20.58, 16.24, 15.95, 15.78, 13.74, 13.00, 10.12.

LCMS and LCMS" analysis of culture extracts showed that the m/z ratio for the novel

rapamycin analogue is 30 atomic mass units lower than that for rapamycin, consistent with the
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Briefly, cells were harvested from exponential phase
cultures by trypsinization, counted and plated in 96
wWowdok/09318% - bott oned microtitre plates at a cel PCTHEB006/00853

dependent on the cell line (5 - 10,000 viable
[1s/well). Aft 24 h t
absencer g SURENONER T B OGP BRI 0. DL s oL PEI AR, she2

IM+K]" 926.2¢ Bridgiintaneh bSthp&bdlpinaidel)JctcgaVe thet predicied densipr 39-

coe J. A
desmethgmegﬂm(cér? ﬂanPg% p:ir%\?el%I grﬁ‘ﬁe&‘lﬂ' %H@nt‘éﬁéA ﬁ%tg\ﬁﬁygﬁ%%rg 2)(
Reather dpRDi P@séntatibmol deersignefCanmboidge, (Z@OQD ThisnnasrRECHAMARY .
1y Whd 186€ of
ragmenizdan SeUr e i ol MEuR B EpEtas i dogdhlhere hd ke ofa
methoxythad ottundd erheafiagoes GRsepddihahsaniaingise cpriphey| @Pleé\h (7
asur e cells,

This ma%%?ﬁggtrgwstﬁ?%erﬁa omd (1g % ¥ égmn%%tétnﬁgﬁgggt es. After
desmetHda@apagydihe pl at es, fI uorescence i s neasured using the

Cytof l uor 4000 microplate reader (excitation 530 nm

em ssion 620 nm, giving a direct relationship to, the
Examplé @t a9- desmbtHoxgf40vO4R R dis(by Hroxymetpropignyllfangmycin

BRLES %ng el s A ng)pﬂo%ngﬂsrﬁa}%”ﬁa(gawys Hfthe¥iged from

39- desni&tlﬂiWraﬁpgmannocmdmgdmtterfolloamgm’ov@tg@s cell viability.
Exanple 1. Fernmentation and isol ation of
39- desnet hoxyr apanyci n 39- desnet hoxyr apanmyci n was

2.1 Pimeibsest 39yegmeitiong 26:0-trimvadyl/! rspamy@m oscopi cus M-

3 de ol
P%ST apfgly&@rkg?é ﬁ@db ggln)c%\él | qui W o, @076/ ) were
d|ssolve\d¢gstnﬂl dethy!l aculateuated T T8.thisgold sotitipn @Mgromggetmyjsﬂane (77 mg, 0.09

mL, 0.7 ”W dsd%p \égas C\fc\:/iélgt \/é’raaf f&loﬂ%fqﬁ%ﬁ 'éjcﬁr%q \Wa%érﬁfn'uéb for

ures were inocul at ed
additiondIERTEk A tb eemplete thidoratation &f thik 2B30ebis Ontrimesyisiih %hqarnAﬁg’ that

period Ogjénlggﬁe?%%] iIS &SéJ?fIH{I ?C|¥\@7?r 8@55& % RinikiQFe asd8itfed f85_2 5hat0

e sanples were extracted
°C. 20 nﬂQ@th@ercte’(alté wasadidedsdralkihe graoic Ia@ar wam washed with Bgee %@Jrated

000
sodium Rﬁé}aﬂ%ﬂ %P@“a{(g?ﬂ‘d ng%?i%%grﬁg@’qd a\f&‘ @g&hfn' &ﬁ“a@%ﬁl" &HnBEntration
under ré&@lﬁéd preabire Iylem‘ednh@d&ﬁ—trmw\yttdylatmrm@@ Qg}oqmg solid which was

netr. C (see Materials &
used wi hfﬁjlﬁgﬁf p“’f'ﬁ%altl'%g%rts%gu égen%%%ﬂgnal 0 pr oposed
H-NMR @OobaHA ©DiRgj 3 abndo4. dé@ﬁi—hdx@ﬁﬁzaﬁﬁ@%#)o% 0P K® %E@ﬁsO-TMS%
tical data discussed under
MS ES@H‘%(FE??N?@ tion bel ow. 53 Fernentation A prinmary
vegetative culture in Medium4 of S. hygroscopi cus

e T

anhydriygget ative culture in Medium 4 was inocul at ed at 10 %

V/ VDlmeﬁ\o%%ropzasn% qg@g, 196 m%%]) an\éefg-%lt?etﬂe\éﬁlfo@w 3444 BonBRYEate (100
mg, 0.53 mmol, 0.4 mol %) were added to a solution of 2,2-bis(hydroxymethyl)propionic acid
(13.5 g, 100 mmol) in acetone (100 mL). The reaction mixture was stirred at room temperature
for 2 h. After that period moist sodium hydrogencarbonate was added and the mixture was
stirred for further 5 minutes. The supernatant was decanted off and concentrated under reduced
pressure. The resulting solid was treated with diethy! ether (3 x 50 mL) and the combined

organic extracts were concentrated under reduced pressure to yield a white solid, 16.2 g (93%)
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inoculated at 5 %v/v into nedium5 (see Materials &
Methods) in a 20 L fernenter. Cultivation was carried

woiocheF1s® days at 26 0C, 0.5 vvm > 30 % di sseCTeB2006/000853
oxygen was mai ntained by altering the inpeller tip

1H-NMR§%§§@%£[§¢I§EE"@@: 5R858 9L g%?:%gH%?s.és (B YA 2 OHz) 1.45 (s, TH)

1.41 (s, BY)Cl.ZhE@x@ecar boxylic acid was carried out at 24 and
48 hours after inoculation to give a final
concentration of 2 nM Extraction and Purifijcation The
Thie Mz tniad thear anbert@0nto)anwstvaied mbxed aphydriderPYehE gethod of US

f et hanel f . ¢
5,362,71§2J[$Lg.teth%ﬁg2§8|d%g?%§?%9§ pﬂ@%@a?@%@h@d@qﬁfp(gp irigedoled o 0
°C and thé@Rdsiithrthedropivisk-adBitian ofitiethylBPEe: (0 mL(2198 gimo)) Efrtsir%iﬁ-
trichloro%%?_%yl gglg{@%@ﬁ?g bt §F—)g q’i(g?cg)h LG 84 RioWaRH RS Sftread: ¢huoth se

0 StY "the rapanmycin anal ogue ﬁlp((*l L
temperatufefos blhwenst Thasesudimp\peetipiiatanaaiter anchyasnsdawith THE (10 m ).

ongepntrate was then dijl : | chatkd used (as
The conReR STl 4% ROk Haie BRI SrrpHbls oMU, e
below) witBoE\férther putifation.t o gi ve a brown oil (20.5 g). The
extract was dissolved in acetone, dried onto silica,
applied to a silica colum (6 x 6.5 cm di aneter

and
2.3 Sjrth@ss o dokicanstiepiapemyriads-Entrimsthadiu he ﬁ@a@é?«?é witp @2, 5-
ffimeth}/&/%{;'-gﬁga?]:éacggﬁod&{?‘ﬁag}yCi n anal ogue-contai ning fractions

ZSol vent removed in vacuo. The
arase PO timethyly)lylvadsddsumettvayrapamyeint 2 agHem 0l TRPEd-

desmett%%}r%?%ﬁ%q}rﬁ}fﬁrgb?s ephad A MQQOQSS?EIEHH BohWiitilorbRiek®ink. The solution

efhanol . e sem purified rapagm n

was coofddab 0goent DMAR)108amg,LB4 ininet) wap adgedr $BSp wtp@ £.4,6-
trichloro%%@%‘&-ﬁﬁ%ﬁ%ﬁgqg':-;go%(a%e-% éﬁB@(y\Tﬂlﬁ} E&yo‘ﬁh@? 8%m8, 0.42 mmol) in 1

mm’ Luna 8 BDS col umm wi th
mL dichRronddiziiasafddes oVere perimmi of i 0 Inen iEteeeactipremiyissg wappirred at 0

identified ' . . :
B s L
mL of didQorgsiehb axy yagaued by (8B o mLEreierad he Preeais IBYPT PRS
1 VR t .0f. 39 ) '
separatg A G RE S oeHdyY B D SN SHEE KRR aG hyigpoarbonate
solution Bh& S/ater by oveinsadams BulfateéndCsorisenigefon urggr7iedugestpIRRRYTe gave
e e i 10 i AL o

MS(Esg%ﬁz$Br1@Bsz, 84.77, 84.37, 75.85, 70.91, 67.10,

9.44, 55.82, 51.21, 46.50, 44.17, 41.39, 40.70,
40.16, 38.74, 38.37, 35.44, 35.26, 35.08, 33.78,
33.64, 33.04, 32.37, 3 1.22, 30.41 , 27.24, 27.02,
25. 27

2. Espietie1 LR BT IREPoT gt Uy

ExiliE 30idesmbbvrgtapdraycit-Be-Catimethtsily dtiagr @r@stwwm 2,2,5-
trimethyﬁ[ﬁﬁ?ﬂ%k&rﬁg%h%ﬂﬁ ’alci@ ér%gr] %{aﬁ'ﬁecf\zm h t%%g&\%gh@g@@f Egkﬁane and
0.5 mL BELAREYIfgicas whoaddeabTbe vaadtior] ibdkre 883 strred karHaplroom
tempera%?ré ahé’sués'\élall}lgrltl-l)-/ n%%?ré%ed by the addition of 5 mL saturated sodium
hydrogencarbonate solution and 5 mL water. The aqueous mixture was extracted with ethyl
acetate and the combined organic extracts were dried over sodium sulphate. Concentration
under reduced pressure gave a colourless solid which was purified by size exclusion
chromatography on Sephadex LH20 using chloroform/heptane/ethanol (viviv 10:10:1) as

eluents.

35



[ MEK] + 922. 2. Fragnentati on of the sodi um adduct gave
the predicted ions for 39- desnethoxyrapanycin

wo oiobo9§18Y) a previously identified fragnmentatiBOT/GB2006/000853
pat hway (Fi gure 2) (J. A Reather, Ph.D. Dissertation,

'H-NMR ?ﬁrgg\é\ﬁ%%'tqﬁq &%ﬁﬂ )-,112?? Sﬁﬁe(ﬂ)rgglk’:?ﬂﬁws%z@e@é( B! ¥.03 (s,
3H); PC- Nwmamslw.zanalomg@(pmerﬁsmem 64 6C0)) 25523 ﬁ%g;gya,%gg 17.09.

i'\{) Ihe fragment C28-C42 that contains the
MS ( ES'U?@IWI@% ™N#iety. This mass spectrometry
fragnmentation data is entirely consistent with 39-

desnet hoxyrapanyci n. Exanpl e 2:

39- desnet hoxy-40- O [ 2, 2- bi s( hydr oxynet hyl ) propi onyl ] ra
Exampl@ 8B iésmethoxy-40-0-(2- hydroxy)ethyl rapamycin

39- Desmet hoxy- 40- O [ 2, 2- bi s(hydr oxymet hyl ) propi onyl ] ra

panmyci n was synt hesi sed from 39-desnet hoxyr apamnycin
3.1. mﬁﬁﬁyla@a@/ﬁlyfpxpmﬁy/wm@ procedure. 2.1 Synthesis of

39-des ho d2,6-

Ag&\pllfg@gEzg%ﬁtgﬁiﬁpﬁgdérﬁyti\yfsr%lé}ﬁyléﬁé é{lgccfl ?}“PZ%‘W '0'1701 mmol) an
lutidene- (cmwlmx;od) 89 ol 1B 6 1. diGomEhane wes @p@lgéﬂtcve?é Pn 5 m
Tr‘IﬂUOI’OB’ﬁﬂ’@Fgﬁ fg%@%ﬁl&x’ﬁ%ldﬁ é@g’l 8;7[70%% n"ﬁaglggfgs %Qﬁéﬂ b\%? a penod \?;tz min and
stirring v@é%dﬁ%ﬂtlrﬂfeg ﬁ’cf)r\&ldﬂﬁlogaﬂaﬁ rampﬂaléﬁéid@ tofcomla’qq: ]‘:he fg{mqtllr?prpét ﬂate

cont i nue r.additi t: te the
The triflgte Waatipeshnsiv [RLg2 %Qf S&sgt{éﬁllﬁgtﬁ &évlﬁl yl ether,

After that period 0.4 m_ aqueous 0.5 N sul furic acid

was adde 2.5 h at O
3.2. @@[%Gem% &pdﬁwtngﬁ'é/{)ze{@» \%g\s/(\;@g %ﬁvghgﬁgar? (len or gani ¢

oAy &I m NESKy SRS EN (BAhmbr 0. B mmsdt andad, édli- %ﬁbqjﬂpl‘f')ﬁﬁl‘?@oﬁle%ml-

car bonat e sol d L
6.68 g ate doaine Wb et Py e ety W‘s@ﬂk@é%r Qo ublin 6 m
dlchlorobhbﬁiaqéﬂettrdit@n R BratuienEhiaysokitiory was chrsenirgies te gitBif pidtsoriginal

volume {i’/ﬁré'a ggﬁﬂﬁa{?@m &pﬁ%@%P?HB rﬁle}_feﬁ{{l/wgi gl%rgeﬁéi&h {8 @Eu‘r@cﬂ‘fcfr fﬂir’[her 72h

at room Q&ﬁé@ratufb Ber(tHat perlpd 3abirdedHzqdi@( Zggroggencprlgpr@(()e §%lut|<@]45 mL) and
water (5211L)2Nerg adgq,qz q%{th%m%tnl%gwass & rreé ﬁoé’égf rInLn'a?' Iﬂ%ﬂé%r%as |
separat@J‘Jédeﬂhb‘é@ué’ou&-p@!aﬁ@ﬁvb@my@cﬂmﬂmﬁw ¢thg. Betpte @@95 m-lr{h Theamnblned
organic g;ttqaoclﬁqliy?/gn%s l#l{ﬁéggérgs@ @g\d?LgP go qdui?\ﬁ:grﬁt('arlto%@ ufBbr rEdR3dFddsure to
give a cgloaﬂ@sscﬁlhylﬁh’fl@éiﬁﬁﬁﬁiﬂhdh)m cipbmaiograpbly @n(silga 513@9 ajgrgdient from

in acet re was
hexane §q h?&e@e/aa%‘w% ir%%vlﬁr%%f’ Odp & ds g&bﬁésg}s&zdﬁat peri od
noi st sodi um hydr ogencar bonat e was added and the
m xture was er J=5TH
"H-NMRs (598 M7 §P(C 8'3 %?é&‘; L‘H’ Uan6d§lc§%]h§gé8?ﬂgtgﬁ§utnzgr 6. 621)
3.52 (t, Qﬂd MQ%d] pf e@g %%;H)Fmaoeﬁ €5 BH; |1?@N$/IR (@5 GGkl @ RPTH

(C-40), éﬁﬁﬁ ééf@ %9%( %&@%d under r%égegrg;gﬁ?éct 0

MS (E rﬁ}zoho%wmmaq solid, 16.2 g (93% 1H NMR (400 MHz,

d (ppm: 4.19 (d, 1H, J=12.0Hz) 3.68 (d, 1H,
J=12. OHz) 1.45 (s, 1H)

3.3. 39-Desmethoxy-40-O-(2-hydroxy)ethyl rapamycin

A solution of 40-O-[2—(tert—butyldimethylsiIyl)]ethyl-39-desmethoxy rapamycin (160 mg,
0.15 mmol) in 2 mL acetone was treated with 0.3 mL of 0.5 N sulfuric acid at room temperature.
The solution was allowed to stand at room temperature for 3 h and was subsequently quenched
by the addition of 5 mL saturated sodium hydrogencarbonate solution and 10 mL water. The

aqueous mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
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1.41 (s, 1H) 1.20 (s, 1H). This material was then
converted into an activated m xed anhydride by the

woredohoos1ed US 5, 362, 718. Thus, the acetoni de (BCDEBEI06/000853
5.98 nmmol) was dissolved in THF (20 M _) cooled to O

extracts Wp;ezgr%gfo&gﬁa%? %mv)\g%gte %ngerrg%Wor'T‘ 8?@%%1098 E?gssure gave a
colourleésrsjoqdﬂ Wwaichbes Zoter pirified ibgdHRLE: @@ter{acemnige ¥itoA0/80)The
H-NMR (S ho%ﬁgﬁﬁeéﬁ{’ SE 1% cﬁ’dwf"b 1 698, LSO ¢ ayrest 0, ), 3.20 (m,

efm pitate ered an
1H, C(40)@HnEA-NIIR (11 ZBHIHE, ﬂD@i‘a))ﬁ(ﬁme ) 2666 i(G0).F17H 40 oD 8,83 (CH:0),
0’)55 ced in vacuo to a white anorphous solid which was
62.10 (CHQ} (as bel ow) without further purification. 2.3.
MS ESIﬁMVE%ﬂS{I\/&[\I@I 39- desnet hoxyr apanyci n
28-O-trinethylsilyl ether, 40-ester with 2,2, 5-
tmet hyl [ 1. 3- di oxane] - 5-carboxylic acid Crude
Exampl@ﬁ -30-deshisiidny+40-0y2,239s (hy s natymsthy iperienyHranamey 5ig | through

lipase cgtaiygﬁgselsgﬁ Em)*le% 8f agl gggﬁn%&%ﬁﬁﬁ% E)anfer o_rphgx anpl e

A mixturs of 80-desmatasxycapahydint(@2OmQ®.8R thrBNARINY1D 2, Brigmegvga. 3- dioxane}-

5- Carbo§nﬁ?%zﬂ4ga%g%§6prgo@mp§$e gsscfoi#hrrée IIQ&Z@W@‘) anl:l gl)?gerg:glag sieves 0.5
nm (2503@@)@@éwyd&)LﬁrﬂWBuiydme’@&Eﬁhﬂq3 50nl4)2wmf@¢a)teqi to 43 $f under an

h h
atmospr}eléege{q?é?pn%%tg {\}f %ﬂ%@ g}%ﬁﬁ?rgﬁg; hoarge %éh?%té’éo%ré”@aﬂ‘?f ﬁﬂ_@ Starting
material CHHN €105 Dy waseeided and ﬁ'reetdlxbye was fitered worgne PPY /f celite. The

L d
enzyme et B S £ g M Bt i eboblgghermihagactec
concentM@sd Sriearcaliest ;aesbwméﬂh\edesdm:wss drse¢lyed/\jntT (_@ ) and H.SO,
(15 mL, agtlfgfr Is%cf;‘fhdi’}@vsé)?ut@én w%%ﬁlgﬂ fbagtgﬁdqgt[rgoﬁ%ﬁﬁtpér%hrém 5 h and

1“0m su at e and concentrati on
the reactibrifis EEsbageshtip qassihed by dveadditiontaftNad GRuBB titel 52%) and brine (50

! rgani
o i B TR Ty T4 o
exiracts 36l @ssEORO KgSEQ- Rbrflé’waZomtﬁ\(d"Wgw}ih@pmdwffﬁwr@rﬁ@M ra
Punﬂcat&n{%ﬁla&b%&n@}ogﬁ t hox éfa%@t%ﬂ% 119 gad RetdrbdfRl BY laSolottiess

solid. trinmethyl[1. 3-di oxane] 5 carboxylic acid from exanpl e

d 0.5 nL of 0.5 N
The NM&HQF%?redg%{g'F% Wﬁgha@.{&a%amﬂ‘l%‘g% gggt ?gn m xt ur eovva

MS (ESHniv/E ﬁ@.ﬂlzslz VHNEF magmemtgtgmn diehp eoditmreedasidege ipnedi amz B§0, 728,
neutr t
o5 140G 5 41 L B8 AR by Foue

3. m xture was extracted with ethyl acetate and the
conbi ned organic extracts were dried over sodium
sul phate. Concentration under reduced pressure gave a

Exampm wnbaﬁsthmwd OMd-hjrdnoxgethyt 8-hydtbxyy2-shyasoxwmpthyloh
c rorrato on Sephadex LH20 using

methylmpgpgqts ﬁ@&f’%e/ ethanol (v:v:v 10:10:1) as

A mixture of 39-Desmethoxy-40-O-(2-hydroxy)ethyl rapamycin (40 mg, 0.04 mmol), vinyl 2,2,5-
trimethyl[1.3-dioxane]-5-carboxylate (25 mg, 0.13 mmol), lipase PS-C “Amano” Il (40 mg) and
molecular sieve 0.5 nm (40 mg) in anhydrous tert-Butyl methyl ether (2 mL) was heated to 43 °C
under an atmosphere of argon. After 72 h LC/MS monitoring showed complete conversion of

" the starting material. THF (10 mL) was added and the mixture was filtered through a pad of
celite. The enzyme was washed with THF (2 x 10 mL.) and the combined organic extracts were

concentrated under reduced pressure. The residue was dissolved in acetone (7.5 mL) and
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el uents. 1H-NVR (500 MHz, CDCI3) , d (ppm: 4.72 (m
1H, C(40)-H), 3.87 (m 2H), 3.69 (m 2H), 1.03 (s,
W@R{)0p/04865 NVR (125 MHz, CDCI3) , d (ppm: 175.BCT/GB2006400853
(C(40)), 68.73 (20, 48.90, 17.09. Ms (ESI) mz 1023
[ MtNa] + Exanpl . 39-desnet h - 40- - eYartdimle for 2
.50, (21 P B40est TPappl %w%%%%??gfﬂ‘"%f%ﬁ?& o
h and thetrehdtoRtsebdegaentlytduenciadd by the addition of sat. NaHCO; (10 mL) and water

2- (terf-butyl di methyl si . £ L3k bied organic
(10 mL). "d'?e]qu’ﬁ?HF)'“'%Wa V‘Qa,séa-xyrﬁ%? J|j yghg?ée%gg%'@%o%w%%% mmol ) i dg
extracts \)@ermfdlriéﬂ oldrongstes Rﬂ:ﬂ’feVWS@mtggaa@thBW%ar;ye“OW' sold.
_ Trifluoropet su [ [ 1.868DS column
Puriicatiof by §reRAG NRIdEL S06" B"OEIO4 GF S g T T
Using a ghRFerf: GBf T0LEECVIEON veetetito 1160 &4 MeSNwver 4P mirygayschpproduct as @
corrp(Lete the formation of the triflate. The triflate
colourles§g8lidised in situ for the reaction as described in ﬁ 2%]2
MS (-ESl)gﬁﬂzqwmwQNa]nera@n{ema(ﬁbe of thetspigmeddvpl @q\qey@;)?;ggs?/ﬁé 43y
es oxyra ¢in T GRS i H®n in Figure
738, 61405%42%%}504% a&ﬁ%‘ ,'%?%E??agrg?%hty %{/ri di ngn?)l. 5 °
4. 6.68 nmol) were treated with
2-(terf-butyldimethylsilyl)oxyethyl triflate (0.65
mrol in 6 nL dichloronmethane) at room tenperature.. |
Exampld 6 23-Chabsthéthpl-Strsesrontheny 8: @42, e dis(hyAraxamethyliryopiony ]
Qriginal volume with a gentle streamof nitrogen and
rapamyGiRe resulting suspension was stirred for further 72 h
at room tenperature. After that period saturated
sodi um hydr ncar,ho i e[ 13-didxane]-5-
TR e e R L e el i ke
cafRx@lcg ¢ | ayer was separated and the aqueous phase
was extracted with ethyl acetate (2 x 5 nL). The
conbi ned organic extracts were dried over sodi um
A mixtur8 8 éﬁbedemcéwll}eg@esmﬁmew rapeycin é&m@do-ﬁﬁfegﬁwb viny! 2.2,5-
_ ive a cqiourless,ojl,. Purjfi [ « o” Il (30 mg) and
’f”methwg"f#'@f?ét”‘ ﬁéﬁ?ﬁgpxé{%tesde’ﬁirﬁ%%u+s7{'hg]%§’ @%gg?bgflt@ glrrﬁgpn he&a?eg) oc
moleculdr@idVeX AR BMABEiaNia dvydrols ty-Batvieneti gihasd? ail) agsgieaed to 43

under arﬁé’t&%ﬁ%%@é%@r@% forg%g# EZME @%@9 Ma)g :adg%g’a( ’{h:e rgiﬁflﬁﬁm:a’a'ﬁltered
through 2-péd g% belits The ehzym@tias Washeil With-EYF (2 x99 mlg angjtfye cempiged
organic %%@%%érgé%%ﬁ%}u%%e%%B%ﬁ%ur? tcg%l(/gg@%lgo(\é\g@ %TE%?M'
Pu'rificatl‘ogﬁ-b@la@ﬂ@)nronﬁ&g@ﬁﬂy)ushﬂgbe&@%acﬁ%ﬂﬂa@w %1)ggave the product as a pale
39-

_ smet hoxy-40- O (2- hydroxy) ethyl rapanycin A
yellow sglig}- ut i on - of :

MS (Esﬁ%/gbzgmmaq+- but yl di met hyl silyl)]ethyl -39-desmet hoxy
rapanycin (160 ng, 0.15 mmol) in 2 nL acetone was
treated with 0.3 nL of 0.5 N sulfuric acid at room _

62  JRBRRNRct/E30-Toansthbut4BO-[RRsbishydasmetbyirepiendlanaoiin
tenperature for 3 h and was subsequently quenched by
the addition of 5 nL saturated sodi um

The malAHEr REE BaANAaNEioed O Bedtame @mdL)dn-Stat(@mL, PrieN) was added.
The solution was allowed to stand at room temperature for 2 h and the reaction subsequently
quenched by the addition of sat. NaHCO; (10 mL) and water (10 mL). The aqueous mixture was
extracted with EtOAc (3 x 10 mL) and the combined organic extracts were dried over MgSO.,.
Removal of solvents gave the product as yellowish solid. Purification by preparative HPLC on a
Phenomenex 21.2 x 50 mm Luna 5 ym C18 BDS column using a gradient from 70:30

MeCN/water to 100 % MeCN over 15 min gave the product as a colourless solid.
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aqueous m xture was extracted with ethyl acetate (3 x

10 nmL) and the conbi ned organi cextracts were dried
WwWo@r@r/03318F um sul fate. Concentrati on under reduR€mGB2006/000853

pressure gave a colourless solid which was further

S ESIENORS 8@8% %Cn@‘%}t%/o?&gt Ogl' ﬁﬂééo‘} %{%a‘be%s&c@)n/z 836, 679,
600, 560H834, 434, 427(iaccdiancd Wi tmmﬁra@hentatgmwﬁem shppn in Figure 5

MR GRS P A oy 0 (EREN 2., (A T B

4.19 (d, {23 hzm &, @@)wam%wm(m 2H) 1.03( a3 >
39- desnet hoxy 40- O [ 2, 2- bi s(hydr oxynet hyl) propi onyl]ra
pamyci n through |i pase cat al ysed esterification of
39- desnet hoxyrapanycin A m xture of

39- desnget hox O-(2-
Example7y i1 ylpq@taﬁﬁ?ﬁfn%cagﬂgéxgneg]a@%’tggf?gf) %Plgtéteh imd- ”!g ,
hydroxy}et?ﬁl I@FBIrn)ymM arth3% deSn &Ho AyraHrd-[2,2- (720 ng) and

O 5 nm (250 ng) in anhydrous
b'S(hyd%OéNE"eéﬁﬁ)gﬂml?fBF PRYWEX (3.5 nl) was heated to 43 0C
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where AG,,, is the apparent difference in free energy of unfolding between free and ligand-

bound forins, AG{,’}Z is the free energy of unfolding in water of free protein, [L] the concentration

of ligand and K, the dissociation constant for the protein-ligand complex (Meiering et al, 1992).

The free energy of unfolding can be related to the midpoint of the unfolding transition using the

following equation:

AGHS,

= mp_y[Dlsey
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the test compound were used than in the rapamycin control experiment. In these cases, the
differences between the test compound concentration and the rapamycin control concentration

were taken into account using equation 6 below:

rap (1 + [L]x) exp(< Mp-n > A[D]SO% ) (6)

Kf =
I (L) RT

Table 5 — FKBP-12 in vitro binding assay results

Ligand FKBP12
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PAGE, wet transferred to PVDF membrane then probed for phospho-4E-BP1 (T37/46). Western

blot bands were quantitated by image analysis using Image J ( http://rsb.info.nih.gov/ij/). Figure

mTOR

6A shows dose-response curves for rapamycin (filled squares) and 39-desmethoxy-40-0O-[2,2-
bis(hydroxymethyl)propionylJrapamycin (filled triangles). Figure 6B shows dose-response
curves for rapamycin (filled squares) and 39-desmethoxy-40-O-(2-hydroxy)ethyl rapamycin
(filled triangles).

Alternatively, HEK293 cells were seeded into 6 well plates and pre-incubated for 24h
and then serum starved overnight. Cells were pre-treated with vehicle or compound for 30 min
at 30 °C, then stimulated with 100 nM insulin for 30 min at 30 °C and lysed by 3 freeze/thaw
cycles and assayed for protein cancentration. Equal amounts of protein were loaded and
separated on SDS-PAGE gels. The protein was wet transferred to PVDF membrane then
probed for phospho-S6 (S235/36) or phospho-p70 S6K (T389). Western blot bands were
quantitated by image analysis using Image J (http://rsb.info.nih.goV/ij/).

References:

42



Inhibition of MIOR was established indirectly via the
nmeasurenent of the |evel of phosphorylation of the

wGe wocogasE nmarkers of the nfOR pat hway and p7086I/kBa@s®00853
and S6 (Brunn et a/., 1997, Modthe-Satney et al., 2000;

Tee and Proud, 2002; "Huang and Hought on, . HEK293 .

Alarcon, 6o, Sleiteee, Sond Garares: Mo v 259) ﬁ@t@%%@@cg%ﬁ nitioation
ofY ?oxli tbr Bérl%ﬁ’nrof tfﬁé&laﬁg}éf 8Ctap&hy A4 TOR frewirsa yaast. Molecular
starv over ni s were stinulated with 100 nM

Eq/qﬁcgmcpfﬁhq ﬁé’hW&ﬁ%‘@%@ and | ysed by 3 freeze/thaw

Alvarez, ‘M’Cﬂaﬁﬁl KLYRAKESA. Wb, BOQleed). @n@veﬁrﬁﬁﬂ@h ANBeves MeBates, S., Fojo,
| mhunopr eci pi t at ed W th FLAG a

T ORp. Weé@hoedﬁﬁdél*g refsﬁﬁgﬁ%a‘;o@[thl LI&%B@?%PP mdr-1/P-glycoprotein

erﬂhe%éﬁﬁ.%% ofmétﬁﬁ]at CaREe st ieaRe Diud 8c@ea0loumal of
re-incubated for 30 mn at 30 OC with

QﬁK'BF’ﬂQ‘/ﬁ‘Séﬁ%ch? 22pRkBPY%/ 39- desnet hoxyr apanmyci n
Aparlc:lodﬁf-" Wg%dg\éq @EE\M@&N(&C#SK]{)W Halduek! $. Eatmdx\ns:arﬁ)l Eétaumen,el and
cub i n ki nase bu rec a
Longhy U, (ROHHGANER P ) e BT RIS Eg ™ TUTtAE op LBl i
SHep ¥ & Fro o plEl: Mh%l?s@%@th@%'ﬁzyrﬁ&ﬁ&naiﬁs mths mcaltizr
Reactl ons were_sto d with 4x sanple buffer then

polybglidersyniage Ge A%E wet transferred to PVDF
Baker, 6@@% ,Ilt\‘fegelpdéptsaﬂ 121 \/@Elﬁ?pdt)q;léfa %ba(n’l}&'r’l/(Aﬁf}ZZ 989), a new
tern ot bands were quanti
aagﬁungallaﬂa@@‘ﬂca I[ippevsroanddp B ViR YAl ﬁ o’%éf””}n?g’é)s""%i@ é’¥? 3? 539-
5§§ shows dose-response curves for rapamycin (filled
quares) and 39- desnet hoxy-

Bouiey. bl SpITNGHEE 11 SEOBRE G PO Ephr R, Fi. ffler R. Tobler,S.,

Herulséé?gd:e@l’\(’?llﬁl‘ USRS B, SaMS A TREmMBE P&, GLAY.EZ00ApANtitumor
rapanmycin (fi squa

ol Ao an st the rarpaya AT e RARED
cblrrél@[églmﬁtﬁ)prolﬁhée@rlﬂé’étﬂ\/é{ﬁn%f ribEeA93 pebih Sonenaseseddetipheral

|'at es and_pr e- |ncubat ed for 24h and then

bkx@ldmmr@maqalv@rcpeﬁ%qaﬂcg'h‘ﬁes €41 s28%t"e pre-treated with

r BN dokhe Pra@cal Chnalde Aol and hﬁpllcatlons of the
Boyd, M/ﬁhérﬂ [ga@dK\%lpt 100onM |rnSLCJI in fo 30 m

at
Na;ng@aj Qaycer atbeedn Vi digancss Daie! g%vaey%gcrfesp g bpment
gg,%ﬁt3ﬁa§1 Equal anounts of protein were | oaded

separ at ed on SDS- PAGE gel s. . The_pr ot ei
Brown, ) arlbees: MW S RVIDE. IRbkeMars Kah CmeL S Ehd Eenreiver, s.L.

(3@@4@ w}ﬂarﬁﬁ %&%{e’f’lﬂarg@[e@ﬂ@@@@m@ﬂ 2pKm{/did#83eptor complex.

ern b ands were quantitated by image analysis
Netinap6Pniafe’B. (http: //rsb.info.nih.gov/ij/).

Brunn, CBEf ?&?db&eﬁ 'ﬁa%t@%‘ Tmawﬁéﬂbé eo, Jrd 007 IR ke eiRastarget of
Protein kinase activity and_identifjcation
r@mar@qu&wp@rf/létﬁscﬁﬂe%m%“%a EFer{ AR, B8 5 %‘ﬁ%(ﬁ%é By

}gﬁ)og%sot%eé H@guoh '?Ie¥tel?§(§OONQbmﬁiHusaU BRbIOCHGN. mz(ﬁne 3 7-32550.

Al var ez, . Paul

Brunn, G4ds Willians, J.&@bers, Os, Wle@@rrqa@lt &3- nLa\/grenceG,ch/s ?nd ﬁﬁraham R.T.
?@é@%weg‘c inhib b of the signaling functions of the mammalian target of rapamycin

by the phosphoinositide 3-kinase inhibitors, wortmannin and LY294002. EMBO Journal
15: 5256-5267.
Carlson, R.P., Hartman, D.A., Tomchek, L.A., Walter, T.L., Lugay, J.R., Calhoun, W., Sehgal,
. S.N., Chang, J.Y. (1993). Rapamycin, a potential disease-modifying antiarthritic drug. J.
Pharmacol. Exp. Ther. 266(2):1125-38.
Crowe A, Bruelisauer A, Duerr L, Guntz P, Lemaire M. (1999) Absorption and intestinal
metabolism of SDZ-RAD and rapamycin in rats. Drug Metab Dispos, 27(5), 627-32

43



T., 1995. Ceneration of a drug resistance profile by
guantitation of ndr-1/P-glycoprotein in the cell |ines

wo@boobloesiBiat i onal Cancer Institute Anticancer []’([IIUGB2006/000853
Screen. Journal of d i ni caI I nvest| gat| on,

2205-2214. aricio,
Dengler Kahi, §chute J., R P. g/lertetsmanmli?’a\ﬁnd ﬁeﬁ_slg H§t é&ﬁ?gﬁeve\jopnﬁent of a

?db%ﬁfﬁ%ylcﬁ-yﬂuo%scgnce(élsggﬁor olRPdtAtdndtyRitoxidie assay. Anti-Cancer
blosynthetlc gene cluster for rapanycin in

Deyasepogipéés hygroscopi cus: anal ysis of the enzymatic

DiLella, ﬂ@méHEiSCr‘a@ Rhﬁ(mqyli%n &Qédfli’ﬁbh@@tl’f‘eWUnﬁB’iSB{BF@Gﬂ@eﬂnégcorrelatlon
Baker, H., Sidorow cz,

. v d
mmézs,trﬁgturad;and {unotiopg! ;p(gw?%n? ﬂoo}% @330 35%\3}15??
Dudkin, BNDiifidneas., @Héémbopuc Hailv;l&od FIT. vmélrm:gsae@a i, )Okrbumk S.G., Travis,
eval uati on. Journal of tibio

Reotaugyille. & -A. FgHahtan - %@QQ;) B@Chel@tcgé%fﬁ?a%@ of @EQ& lebltlon by

the ngpélnl/é?ﬁ? ESBNOCI-F79 afduhRF groRth inhtlcel ClirS. GarldetRe.I7(6)C1 758-
T., Stolz, B., Marti, A, Thomas, G,

6I‘lfane HA . 2004, Antlturmr efficacy of intermttent

Evans DA, e@ég@mk §ﬁdﬂ§@|§%t§ﬁ JWM (1@92%s§/ﬁi@&mhme§erdf\talyttﬂm A. 3.
1 correl a ed I nact hvatl on

Afsrsm@lampf the é@'éwmék%‘et@i"ﬁag eyt FrRdysSPR SRR PEY 96108%%""‘9

n%%@&gﬁéa%ﬂ{es%eﬂérg casses7Res4-168d 1), 252-61. Boyd,

P
Fiebig HibhrDeatirat Aoasd Kl 1\569993 Rurgadimpr SneoRa: Bresictithe or

ch&%&ﬂeﬁt’étf‘en' dhdMdi§dR e Hf ineR REEFanBEghdats G \Risbig BtY, 8arger AM
vel opnent Research 34,

(b e TSRS T AT (AFREAIUSIDS e RATTERE Ganfe: Oncol.
shane. sV S., and Schreiber, S .L . (1994) A manmmal i an

_ roteint_ar eted b G1-,arrestin t
Findiay Dp1oeRedi b GOBGanariss Jpoal el 58 5 Sagamn ..
Flshbemel’)IWt EBfnanl 4., G&%%@P@ Sl:hlago TJLeL]&QY NTthcnammlA aaufman, S.
et o f ra anyci n phosp orgl at es

(RS e on e o e by et R
ﬁaﬁsgg,ln%oﬁe@,(1d)t1%3§@i termnus. J Biol. Chem 272(51),
32547-32550. Brunn, Wllia Saher.s

Foey, A.vBeagar PeERxwelGB., ﬁeéqm%@l Bjenr@nnE gfgo%b (g)ﬁgmé-ﬁtrmuleted T cells
ﬂtﬁ.l%@)ma@cfp‘ﬁ%e L4 Bﬁoﬁh%n%p%&nﬁb@ E%smnéwme&ma&.r@fse and

manmal i an target of

PFRBESHBPhesPTS 96 TRLKIAKRIS TR kﬁrefvapéf?ewm%wwom Oct
1lgY294002. EI\/BO Journal 15: 5256-5267. Carl son,
Har t man, Tonthek, LA, _VAlte

Furniss BR., Hmafq:mhﬁ J. AEMithgg %5{1 and T@chqsu A. RCZ%@ \)§ggl‘sy text%ook of
pg%ct%?%h %éjlﬁo?@?%rtﬁyg 595 PQtrkioal PHinsea s msHd g

Gallant-Haidner HL, Trepanier DJ, Freitag DG, Yatscoff RW. 2000, “Pharmacokinetics and
metabolism of sirolimus”. Ther Drug Monit. 22(1), 31-5.

Grass, G.M., Rubas, W., Jezyk, N., (1992) Evaluation of CACO-2 monolayers as a predictor of
drug permeability in colonic tissues. FASEB Journal, 6, A1002.

Gregory, C.R., Huie, P., Bilingham, M.E. and Morris, R.E. (1993). Rapamycin inhibits arterial
intimal thickening caused by both alloimmune and mechanical injury. Its effect on
cellular, growth factor and cytokine response in injured vessels. Transplantation
55(6):1409-1418.

Gregory MA, Gaisser S, Lill RE, Hong H, Sheridan RM, Wilkinson B, Petkovic H, Weston AJ,
Carletti I, Lee HL, Staunton J, Leadlay PF. (2004) “Isolation and characterization of pre-

rapamycin, the first macrocyclic intermediate in the biosynthesis of the

44



Pharmacol . Exp. Ther. 266(2):1 125-38. Crowe A,
Bruel i sauer A, Duerr L, GQuntz P 1 Lemaire M. (1999)
wab@ongiiedN and i ntestinal metabolism of SDZ- RADI/@BA06/000853
rapamycin in rats. Drug Metab Di spos, 27(5),
627-32Dengler WA., Schulte J
invsLIneSUSREASANRIaREATY IR RYbT - @yﬁﬂscctp’%@gsﬁe”gﬁg’v@“%%rﬁd el £3(19).

-BEQRi di um i odi de fl uorescence assay for proliferation
and cytotoxicit ncer

Gu, J, Rapite e CAPG2005h AL ior s aataﬁaef%i@@iﬁ'e%wg?S&%r@g%tr%% on
F%fﬁaﬁrp heyR KRR R irgiRngs (OTM7T7e). iﬂrg dretwnts) AGIMBal

Guba, mwgﬂé&%ﬁ%ﬁ@@&&%ﬁéu@r&oﬁp% ngﬁi?{%p@g I\&, ?runs C.J,

ZE@fk\QDgSfS:\a/r:ﬁaé:S Aehlbrgmheagth, KW. ,/éhblﬁé(ssleﬁi BK. (ZOOQVRapamycm

A
Irdubrtsemata@saraﬁ I A e
r%%déménaﬁ FRth S4B Raturhisbditine8: 128185, Cancer Res.
Hardwm(q%

AR .%ﬁgyh%h SBhmd e BgSghierboR &5 (188erRépamycin-

ASRENR RYRcATtidnNRMiREE the sLbdkt skebtrémtrsensitve Signaling pathways
I ntroduction of a new phosphat

directrgpniroliesiay the 7 orlggtglrfgg cppczggﬁglpﬁ%ﬁl\%t/%%gcg?ew rf Sciences
GRS ﬁ%'a/ ate§ LPARLritH OB 4b6BTOEETEN ogr afts:

Hentgosafi-cSML - GIRERER, Aich: SHEP -COTIHGES: ALy o ond

F%?ér@ ance. (9601 EOWP/W@Q i§ réc@ﬁred’\fﬁrlpﬁam@et’ or[lamtgpattemlng during
opment ntrib. Oncal.,

mwo%@pm”@@t inthe meges- el O?gm/g%({ong A By of
%eﬁ-ggfbft%e Riited Statéd SBéta 9“8 M796F 3BOMAN, S,

esl , , Schi ano, T.

Huang, & andmmm -+ 20580 oh apisnset |r?%frtaeqea'\4ﬁgaﬁ>%ﬂ¥%@ﬁ g Rosist

L??Jafg af‘g er the i ntroductl on of sirolinus.
nt at| on 73(1.0): 153

ans
Jain, S. FBlcknsE)@@ |Whitng, Ay, &H‘F&‘ﬁﬁonl\w ﬁﬁal%gﬁqmycdrb@g%es expression

o%ﬁ @J@fs%sé&é@&l’ b@ﬁ@sdinEn%bérﬁnéﬁiéﬁ%@ddﬁ&ﬁféﬂﬁhé@@d@a téperfusion
uct1on depéndent on phosphatidylinositol 3-kinase

lalnd' ﬂ?@%ﬂ@nff’fﬁﬂ 33A13)o96-% or rheumatoid arthritis.

t
Kahan, @rd hafrid|_%a°m§§§ J. §((§b0ﬁ4?a7pgmyaﬁ\l;\(lglér?&§ﬁed@lf_g tai;ﬁ QIHIEWA.n IRSS

C(PDQSQI)“I%H@PSF&%@!&”&?OW86f11|gl3act| cal organic

Y., ean
Kahan, éal'tf I%r{gH‘élYStnag? %@hgﬁT?ehggEQ(g ?’Pﬁé’éﬂlhl@éﬁ dvalubtiorrar 4 agw pbltént

, F
iRVWUN2OQPressivh AdREl BIISAYEINE Eraaﬁﬂaﬂtéf'éne)léé a@ﬁ?@ Yatseoft
Kirby, BS12h8 drRiss. €. ETAe208% Hi8soMasiktthd Rldes. BAfistBournal of Dermatology

144:37-43.

Kirchner, G.1., Winkler, M., Mueller L., Vidal, C., Jacobsen, W., Franzke, A., Wagner, S., Blick,
S., Manns M.P., and Sewing K.-F.(2000) Pharmacokinetics of SDZ RAD and cyclosporin
including their metabolites in seven kidney graft patients after the first dose of SDZ RAD.
British Journal of Clinical Pharmacology 50:449-454.

Kuo, C.J., Chung, J.K., Fiorentino, D.F., Flanagan, W.M., Blenis, J., and Crabtree, G.R. (1992)
Rapamycin selectively inhibits interleukin-2 activation of p70 S6 kinase. Nature 358: 70-
73, |

Langmann T, Mauerer R, Zahn A, Moehle C, Probst M, Stremmel W, Schmitz G. (2003) “Real-
time reverse transcription-PCR expression profiling of the complete human ATP-binding

cassette transporter superfamily in various tissues”. Clin Chem. 49(2), 230-8.

45



G ass, GM, Rubas, W, Jezyk, N., (1992) Eval uation
of CACO 2 nonol ayers as a predictor of drug
w@eooamedisi ity in colonic tissues. FASEB Jour naPCT/6B2006/000853
A1002. Gegory, C R, Huie, P., Billi ngham M E. and
Mrris, RE (1993). Rapanycin inhi b|t
Lee, J-§. Mebiet- Alarekdfi HgS® fus¥anisy Ab Greves| Mm ﬁ“:l[ aﬁ%ies S.E. 1994.

RESRAHM LU ﬂiﬁtﬁé’?rys prbdist Rblyesdroem fdklratba i thgNaibhal Cancer
factor and cytoki ne response in |%wé%g vessel s.

hrrﬁtawgﬁrmoa%%{voé@e@f Phaiqitpgoipay 4% gory MA,

Li, A.P. gﬁ?g??@ére@mné-fdr hufEn ASONEI T drSh @ o pbatiesRVdrudl diddoneyn DRig
kovi ¢ West on A.], Carletti |, Lee HL, Staunton J,

Pigeryery T V"if@@@? 'I'sol ation and characterization of

LowdenPPEA a@a(rmgnrph bheiskérttion "BV Carhbtidge MStlidiseori the
t he |osynthe3|s of thei mmunosuppressant rapamnycin by

@Syﬁvljﬁ'é GPPEWE™ - Angew Chem I nt Ed Engl. 43(19),

Lyons, \Z’J@l@é’»o@el,fsé,, DRWRBENT. ME, Stéiaér, PP, (22@@nyder, S.H. (1994)
Li pase- Cat al zed Re i osel ective Est %rlfl atio frb@ cells and

IR 105 BRRTeSSE) QOB lor SRHTE Ll 'w' Urs%8

éé?ﬂ%@)ry gaﬁélfé) Pr&%é5m§96ﬁthe ®4bdnal Nbadéfﬁ)ﬂoﬂcﬁertoeﬁ britte, Uri?ted States
Stein , G, Flegel, S., Hornung, M,
@rAW@lca@ﬁW@a%fﬁ ke C, Farkas, S., Anthuber, M,

Main, EJRUGhFuIIt%nW(; Fafdadrebs s & (1988K Th(ezﬂﬂﬁ’éxtmpawtmature of

bi t d 1 ast
aeRliRpedeRbr T nﬁ,%”tgbﬁfﬁf@ﬁ%kﬁ%’@;@e@?e BebhabBiarelre
Main, EJRO®L, tF&Lt?fES?ﬁ g’\'ﬁdddé& e mgg@a)BFo[Hﬁﬁrde—fKBFH@f Mm}eg/ of Folding
an

%@f@'ﬁﬁr%?”sa@’lo‘?tﬁlggge)”sﬁﬁﬂé%}%|%ﬁ%tﬁs g/ag% ’t4|2§ﬁ1§1’ér| ption
McAlpird€l. 'B"%ﬁva'hg@n §Ll.tbis.3§ck§kfnt nmlt\;vmgeibrr @emlsomwesttgaaNMﬁg
pat hways directly controlle ot ei ns
PEUSHRRITH i raenisie- P(%‘(m%r?éll‘”%étd’é ggg %g -ences of the
Melerm%@ ‘Mad8§¥aﬂoe§ &’Fer‘éﬁ?fﬁl ‘Rﬂ ‘@@2) H@@lgoflﬂgﬁﬁ%)snéﬁgtsigﬂés in Barnase on
ar bassov, D.,

Aiibhasect %taglkty Jéé‘l%!a@%lzzs I§85 88d Peterson, A S. (2001)
Morice, WPQEF%PS\M %Ug& QJCiI:f Péjacﬂ%{to.l 1 B&T Rb4ni, @d’eﬂﬁﬂ; Vercoiogbo, A.,
during_enbryoni ¢ devel opment i n e
SN NBET A, PAGHISHTOE - SGHc s FERURHE. (T aRAVER study
@zo@beﬁaﬁgonmrsﬁd‘%/ With thbBiRfimisedhtedBiavgocify. BadEn-Expandable

ht on, P. . l\/bchanlsrrs of resistance to .
Slapkiny Freatnsigf Releni win i Nas) Corasary Juery begns. A
r?ndorﬁk@éﬂ?&h%ans& Bf a smlnﬁdsﬁgutlr@ dtbnt WihG@hisiid sténtfor coronary

n reduces exgr essi on of

rrew@?cy@rléat@@sé\é%gée{ He#c46(23):dA7ELBer i ment al nodel of
Mothe- &’ﬁaﬁﬁ]%] I, '%hﬁ@UaMchﬁ@POEabé‘leGT Thastseph, T, Pa@esnce, J.C.

4R gas;, ag}sme&;pp mﬁg&fio?f%myp@ d%%%n&%}qaﬁ@sphorylatlon on%?-HF?S Vin four
(S/T)P sites detected by phospho-specific antibodies. J Biol Chem. 275(43), 33836-
33843.

Myckatyn, T.M., Ellis, R.A., Grand, A.G., Sen, S.K., Lowe, J.B. 3rd, Hunter, D.A., Mackinnon,
S.E. (2002). The effects of rapamycin in murine peripheral nerve isografts and allografts.
Plast. Reconstr. Surg. 109(7):2405-17.

Navé, B.T., Ouwens, D.M., Withers, D.J., Alessi, D.R., and Sheperd, P.R. (1999) Mammalian

target of rapamycin is a direct target for protein kinase B: identification of a convergence

point for opposing effects of insulin and amino-acid deficiency on protein translation.
Biochemical Journal 344:427-431.

46



opportunities. Transplantation 72:1 181-1 193. Kahan,
B.D., Chang, J.Y., and Sehgal, S.N (1991) Preclinical
wer@b0gt1i8dn of a new potent i mmunosuppressi ve BOEGB2006/000853
rapanyci n. Transplantation 52: 185-191 . Ki rby, B.,
and Giffiths, CE M_(2001) Psoriasis: q_ fr
NCCLSRfalermape tipa T BpinRiien 6nfafg@gai§usq>erma@tv eeliaipgyeasts:

%droved\@takcha% MzMA \Mlalﬂw 9L(199Ml dal C, Jacobsen
Franzke,

Paiva, "éh@l DSEWiM G- L. arvd '%%3(5@) MFﬁwéﬁ%éWPW@fﬁ“@E Og/a cakip. fﬁiﬂﬁioﬁﬁt& and

ﬁﬂéﬁ)‘ldﬁﬁﬁqmoria;bdiﬁ}deV Strbphiy ot esdcbpiss. i buserNeiNatural Products
ki dney 9raft patients after the first dose of SDZ RAD.

piteV<ii7Journal of Cdinical Pharnacol ogy 50: 449- 454,
Paiva, PlﬂJ_'ODe%m A, Lcrbmg%obl-:-rﬂé M. osnThé Pam&difte, pr&itﬁsrtﬁgﬁme nltrogen—
, Blenis, J., and Crabtr ?2{1:3 ?’I
iting ey gt SRRTHFIE & 9 BPTIRBAIC R ISR R e ?EP”O’OQY
$§5ig+115@ge Nature 358: 70- 73. Langmann Tl Mauerer R
Pr obst
Perin, E(Qd@@95> “ﬁé\@psw ﬁ@w%\?&f@a SE?’Eré@PF‘;B?P%ﬂ{‘ %%&e%” é@&kﬁ"bﬁnd
pARhS! iRRGIeRE it b&m&%&ém&m AT ppBg3EIset te
trans&or“ter superfam |y in yarious L 915%4;% C||n
Persidihd o g(CancerI Bl Up sesistancs Napdiplechpdl, 1AR¢E oz M |

Powell, lI‘!ps"ﬁl{ SC éun'éfﬁan ks, Cd?ﬂganGCe@Oﬂ he m‘ﬁﬂbﬂomé’dﬂlato@ﬁr&g& cyclosporin A,
Rhodami ne ef lJtc_l)atterns

Ry EOpF e AT S b AT (AR PR P LS SRsaiggiped profferation

LRSI Mb8udtioH By FENC oYt @il btimitasdiear| L@Yergy Clin. Immunol.
46, 62 F5}&(3238 Li, AP. (1992) Screening for human

7 dr ug propertl es in drug discovery. Drug

Rablnomcﬁcﬁvgﬁé’reﬂ_@’ﬁ%n W L., SfehirdSRM. LR)é{}Ql@ R. ‘5’ PéweSR. (20@97)

Di ssertation, Uni versi t "Studi e

Gﬁmblﬁétlcm tHe5PRY MESsiolsPUS AHP ?Wm gﬁw 98 SRPgtaneous aind
@%E{r&?eué&r)@mrn@éﬁ%@t@s infNED, ml;@é Elkdsb%l’ées 51@5 -5384ag. Snyder,
. nMmuNosuppr essan t
oo, ) SSUR PRSI A2, B OFELES, MSUEBAS ot
BRRBLAIRYs STHRCREHLIAYA A ensF JoRinbeNa ihdTaiedBi=eés of America 98:
Sci ences of the United States of Anerica 91:3191-3195.

/04, R G, Fulton, K. F. & Jackson, S. E (1998).

ReatheFr UeA C@@b@ W@@Mﬁo%rﬁﬂe%lt?fof @Qﬁ\‘bﬂb@é i ‘$ afOsteps in the
tions on The Stabili ty of FKBP12. Biochem stry 37,

@Q%if@§§3>fm?ﬁfoﬁ>’d@a¢@”?§ Fulton, K. F. & Jackson, S.

Reitam&:S. (S99) -sds0bids T, Odnik, Wpé%udfaﬁ heatitef CHo Qll’d]@'\L&l’E?hropean
Charact éri'sati on of the Tran3|t| on State.

Bsayiasis Bjudy @rpop 42401 )Ngmcgq:yn%f sirg| lmLE§ (rm agmlrystered
dHekRhtlyMith 2ibth&apelcNosé 4883 Ebspdiavindesiréiitient of severe

psoriasis: a randomized controlled trial. Br. J. Dermatol. 145(3):438-45.

Roth T., Burger A.M., Dengler W., Willmann H. and Fiebig H.H. (1999) Human tumor cell lines
demonstrating the characteristics of patient tumors as useful models for anticancer drug
screening. In: Fiebig HH, Burger AM (eds). Relevance of Tumor Models for Anticancer
Drug Development. Contrib. Oncol., 54: 145 - 156.

Roymans, D., and Slegers, H. (2001) Phosphaditidylinositol 3-kinases in tumor progression.
European Journal of Biochemistry 268:487-498.

Schwecke, T., Aparicio, J.F., Molnar, 1., Kénig, A., Khaw, L.E., Haydock, S.F., Oliynyk, M.,
Caffrey, P., Cortés, J., Lester, J.B., Bshm, G.A., Staunton, J., and Leadlay, P.F. (1995)
The biosynthetic gene cluster for the polyketide immunosuppressant rapamycin.

Proceedings of the National Academy of Sciences of the United States of America 92:

47



assignnments for rapamycin. Journal of Antibiotics 44:
688-690. Meiering, EE M, Serrano, L. & Fersht, A R

W@ 1982)518Ef f ect of Active Site Residues in BanBSEGBR006/000853
Activity and Stability. J. M. Biol. 225, 585-589.
Morice, MC, Serruys, P.W, Sousa, J.E., Fajadet, J.,
B&9- 7ﬁeﬁr)?*ashl E., Perin, M, Colonbo, A, Schuler, G,

Sedram?ﬂr r@)&@rﬁ‘s sP. Kall@ﬁ‘ aﬂldddrBohuI@r W .Nobg&Chdmical Fr&ldﬂ“[obﬂ@qs R

0
SPRGYfimlee @é&QV@@’ ‘E&SQ%%‘& { R%gg(g'%é‘??’d’ﬁs%tﬁgﬁ%% iigidferos

Sehgal'EpNt Rekd BalABNzRE, Eatd W@pﬂﬂn&ﬂn@RYNQ\HBQD\lameveantlfungal
ronary Artery Lesi ons. handom

gntqbtgtxp Hugerg]ema(uﬁ@, igaqlalion apdchargcief! %t@éxr ggg‘tp}%l;{lpg/o oglAnt/b/ot/os 28:
piary revascul arization. N Eng.| J. Med. 346(23):1

ceshes 5 DS S S K ot WSl R i
N@%ks’n@ﬂ lﬁﬁlﬂgbngﬁl F;L??@dﬁ)éﬁwdéf ﬁﬁ@ﬁaﬂ@&ﬂt 471—490
Smith l\ﬁhos phoryl ati on ~of in four

Beabtdarihy. BRBSHe B8 SerTEd BARISAIELSI) 5t B dshaiey and
gg,g(,f}gs) AK?C>-13836 33843 M/ckatyn T. g/l El | |ts RA,
, r unt er, . A,
StelnerMaEEkHﬁmétﬁn b Rqszo@ﬂ Ve Pldci QUi & Xi'}q%ﬁ"éng’ S

Ehbale 081 ReS. ahudiR) Ve, Hepsatt, $o€hﬂ¢2 atliegmaf sauer, H.,
Pl ast’ Reconstr. Sur 109&7 2405-

Howeipl, AR nand Schpﬁlé 7 N%tr@gglic lmﬁuw&llgﬁ&gands stimulate
§hﬁ9ﬁél%’nd Rurtiokah Q%Nemmrb@égdnéfﬂl% afimal &paBIsC Procesdings of
direct target for protein kinase B: %@m'f#f?@&? "
e /%ﬁt/e@cﬂxf@ﬁmef %@WSP&”%W% .%*e%f’ prica, 04
Stein UaRch%WI@%cﬁféfk@ W &fidHen88ig¥r PW2D®2}t“Ek;&e§§|@rﬁ1§f tiitierug resistance
Bi ochem'cal Journal 344:427-4

arseR OBVR. MIDRE e MIRP 1 fptsrmingd ??%65‘?‘ y%ﬁ‘lf@p‘{qr@pl and after
H@%ﬁhé}%(lé EBIa%ﬁﬁﬁbsperﬁ@Bh%Y%ﬁ Rlsag darcdmdPafdAnelddbma pdtients”. J

Paiva, N.L , Demain, A L., and Roberts,

MirFOnqol #9{15)33828Ror at i on of acetate, propionate, and

zakacﬁ%t RhEAS Jb NtB abi@PE N drRa\BYarstl, ARéiemy & Bussey KJ, Reinhold W, Guo
roscopi cus. Journal of Natural Produ

W B0, pReieers NVIL. Weipsigla AN, /Q%’fesrr@ﬁdmbgp% “Rpgicting drug
éé'ng%%)d/ dereRTREL: %r@fllﬂb%@‘ fhspRftet §énes in cancer cells”. Cancer Cell.

encontaining ring of rapamycin is free pipecolic
8(@):829-Bhzyne and M crobial Technol ogy 15: 581-585.

Per teif 2RPBLratioRNRAS IFAS. BhENums, Ebytdeng Stent A
Tanford & 1I§P?f§ﬁ’%e vveenr%:I\?PH R and TAXUS", Revi ews

Tanfordc@ |96Q)agcqjqala.Dengﬁprq;pﬁeParBC( 'gfmqatloﬂ mogggicg the Techanlsm of
e éQL ﬁdva(r%ggwf?rote@@@ﬁ@rﬁlsﬁ‘ybl' dpsig resi stance” Nat

Tang, S.J., Reis, G., Kang, H., Gingras, A.-C., Sonenberg, N., and Schuman, E.M. (2002) A
rapamycin-sensitive signaling pathway contributes to long-term synaptic plasticity in the
hippocampus. Proceedings of the National Academy of Sciences of the United States of
America 1:467-472.

Tee, A.R. and Proud, C.G. 2002 Caspase cleavage of initiation factor 4E-binding protein 1
yields a dominant inhibitor of Cap-dependent translation and reveals a novel regulatory
motif. Mol. Cell. Biol. 22, 1674-1683

Toshima K. and Tatsuta K. (1993) Recent progress in O-glycosylation methods and its
application to natural product synthesis. Chem. Rev., 93:1503-1531.

Trepanier DJ, Gallant H, Legatt DF, Yatscoff RW. (1998), “Rapamycin: distribution,

pharmacokinetics and therapeutic range investigations: an update”. Clin Biochem.

48



Powell, N., Till, S., Bungre, J., Corrigan, C. (2001).
The i nmunonodul at ory drugs cycl osporin A,
wonp@ephEsdl ate nofetil, and sirolinmus (rapamnmycPel/GB2006/000853
inhibit allergen-induced proliferation and IL-5
productlon by PBMCs from atopic asthmatic patients. J.
HPF§e!d in. I nmunol . 108(6):915-7 Rabinovitch, A,

Vézina, Y3l Rierski RZ AR S%Qal; s.Rhefi7s PRagaincin (Ra-22,9&9), Rndy antifungal

B e M 's&%@%%i%%égwgﬁ%meﬁﬁhsgﬁﬁve

;ﬂch !emémég@ozﬁhéltlﬂé\ﬂﬁblbﬁbsmm -5, Di abetes.

Volpe, Ezsené)ﬁb%m@ Py, szbgﬁ) 2@%59‘5?@3@%1‘“@5&3%8?% ip-gig method of

d?ﬁé’%ﬁédﬂ&nonppﬁé)ﬂ%@b Fofurk,fey, bde-zord. Acadeny of
Sci ences of ed St at e

Watlr, 50 2 i eihe 200 MRER 300 T RE %?er%%&%qf%‘%ﬁ?fsﬂ?-
Mvnya%ﬁs&rye@fsscﬂnbnmdge "Late steps in the

Warrer Sph das, L B dnge. B Songsitt & | RE2T-ch ALRYICETRT of the in vivo
i fy»ﬂa%%yté?ré%roho@ém&dabamw@éﬂm&nthasamamns Stuchpl.
G ou é] . Efficacy of sirolinmus (rapamycin)

|§WWFWP§ @#@ﬂ téfcbnitantly with a subtherapeutic dose

Yu, K., ﬁéraﬂyérk&&g%xé&tfwl <|E h%ha%rfgeﬂf GE Skoickk 8V Ersst, A pGibhsns :J.Ja(2001)
random zed controlle ria
miOR37 ngwd farget mzafq%sfrcam%fuﬂ”@e??eﬂt %CW% PiTRR inhibitor, in
;?/r\(e!:ﬂn%ﬂﬂoé'éls ?ﬂ&s&t%@h%r%rﬁé&ocﬁﬂ@&@btéﬂm&t eF amtg -258| |

I nes_denonstrati e C i CS 0 a

Zhu, J., Wi Erizedl, Bsbivyf- Ln%?éh%y %a&‘%‘ﬂ %a’ﬁ%@ g“;gep Z‘\‘ehlgr?a

ﬂ%é‘pan@cﬁ'hhﬁiblﬂ'hep%‘% gRMat&Wel St@ﬁf)aratlaﬁ lirevie @ad Oinitd tibrogenesis in an
del’s for Anticancer gﬁﬂspt q%p trib.

I(D’Yb/@ImOd%'@ff livgiyfiprosig.gast R@%F”rﬁ’ Y, P8 S%gers,
(2001) Phosphaditidylinositol 3-kinases in tunor
progressi on. European Journal of Biochem stry
268: 487-498. Schwecke, T., Aparicio, J.F., Mlnar, 1I.
Kdnig, A, Khaw, L.E., Haydock, S. F., diynyk, M,
Caffrey, P., Cortes, J., Lester, J.B., Bdhm GA
Staunton, J., and Leadlay, P.F. (1995) The
bi osynt hetic gene cluster for the pol yketide
I Mmmunosuppressant rapanycin. Proceedi ngs of the
Nat i onal Acadeny of Sciences of the United States of
Anerica 92:7839-7843. Sedrani, R, Cottens, S.,
Kalien, J., and Schuler, W (1998) Chem ca
nodi fi cati ons of rapanycin: the discovery of SDZ RAD
Transpl antati on Proceedi ngs 30: 2192-21 94. Sehgal,
S.N., Baker, H, and Vezina, C. (1975) Rapanycin
(AY-22,989), a new antifungal antibiotic II.

Fernentati on, isolation and characterization. The
Journal of Antibiotics 28:

49



727-733. Shepherd, P.R, Wthers, DJ. , and Siddle K
(1998) Phosphoi nositide 3-kinase: the key switch
wore@hagsis i n insulin signalling. Biochem cal BOUGB2006/000853

333: 471-490. Smith MB. and March J. (2001) March's
advanced organic chem stry, 5th Ed, John WIley and

Claims Sons Inc., UK Steiper, J.P., Hanilton, G S., Ross, D.
T., VaI enti ne HL1 Guo, H, ConnoIIy, MA., Li ang,

Li, J.-HJ.

1. ﬁs@%ﬂesrmethomqnéatwemf TarslYe chAEC e WEHW%“@ Hyaisy positon s

d%lﬂl%%léd a8 -alardok |%7ao|d\@é1érr 9phi ethbRTaeROfHshhate kbpands

stinmulate structural and functional recovery in
meaphiorig ealer #6iaPCaIH FedS HBFEFY. Proceedi ngs of the
Nati onal Acadeny of Sciences of the United States of
America 94:2019-2024. Stein U, Jurchott K, Schl afke M
2. Ar@mmmdgeéporwng(tczﬁemula EXPRsi on of nul tidrug
resi stance genes MP, MDR1l P1 det erm ned
sequentially before, duri
isolated |inb perfusion ¢
mel anoma patients".RJ £lin Oncol
Szakacs G Anneseau JP,“Labakj di-
Arciello A BussﬁXK
Rei mers M Wi nst'ei
"Predicting drug sénsitfjvity andresi[stance: profiling
ABC transport ¢ - . _Qancer Cell.
6(2): 129-37. HO ) 'C. (1968). Rerote&in
Denat ur at i on. ~~Prot, Chem 23, 1
C. (1970). Prote|n n§2urat|on Part C. Theor et cal
at UE3 . A vances in
S.J.,:Reis, G, Kang,
H, Gngras, A -C Sonenb rg, N., and Schuman, E M
(2002) A rapanycin-sensitiye signaling pathway
contributes to long-termsynaptic plasticity in the
hi ppocanpus. Proceedi ngs of the National Acadeny of
whereinSci ences of the United States of Anerica 1:467-472.
ee, A R and Proud, CG 2002 Caspase cleavage of
X represenits bondi @i-Heact or 4E- bi nding protein 1 yields a
R repréggmsréq{gto Grabp B trpH) of Cap- dependent transl ation and
veal s a_novel regul atory notif. Mol. Cell. Biol. 22,
RzrePTePSW& QibgsOMeshi ma K. and Tatsuta K. (1993) Recent

Rs repré%%%r‘.?@_l bhofegl ycosyl ation nethods and its
application to natural r—PorrOOWCt synthesis. Chem Rev.

R4 and Bgeaahjndepsggently represent

Rg represents -Ry, -C(O)Ry, <(CHz)z-O-[CR21R22- OJa-C(0)-Raz; -CR21R22-0-C(0)-Ra3; -POR19R2,
~PO(OR1g)(ORzo) or Y-Ris;

R; represents -(CRgRo)m(CR10R11);CR12R13R14;

Rsand Rg each independently represent C1-C4 alkyl, C2-C4 alkenyl or C2-C4 alkynyl, any of
which groups may optionally be substituted with -PO(OH)., -CF,PO(OH),, —OH, ~-COOH or —
NH.; or Rg and Rg each independently represent H, trifluoromethyl or F;

R10, Ry1, Ri2, Riz and Ry, each independently represent C1-C4 alkyl, C2-C4 alkenyl or C2-C4
alkynyl, any of which groups may optionally be substituted with -PO(OH),, -CF,PO(OH)z, —OH,
-COOH or —NH,; or Ryg, Ry1, Rz, Rz and R4 may be independently selected from H, -
(CRsRg)qNHz, (CRBRQ) OH, CF,, F, COOH; or Ryg and Ry or Ryz and Ryz or Rys and Ry4 may be
taken together with the carbon to which they are joined to form a C3-C6 cycloalkyl ora 3 to 6
membered heteroalkyl ring that contains one or more heteroatoms selected from N, O and S

20(15): 3282-92.
Shankavar am U,
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Trepanier DJ, Gallant H, Legatt DF, Yatscoff RW
(1998), "Rapanycin: distribution, pharnmacokinetics and
WO b@cagasi i ¢ range i nvestigations: an update".PCHGIB2006/000853
Bi ochem 31(5):345-51. Vezina, C 1 Kudelski, A, and
Sehgal , S.N. (1975) Rapamnycin Y-22.9 an )
and thatmntmﬁyalsutéﬁwm\wghlé>0t0|5 (CRee ﬁ’éihy(clcﬁﬂé‘e%’g"‘b?oﬁﬁ@ﬂﬂ"“ps’

Y = LERPLOMV R, G-RE .ol ation of the active principle.
bon g R B ot ca 28 721- 796 Vol pe, DA,

Faustin PJ., Yu, L. (2001) Towar ds

st andardi i '

absor pti on.

wal ler, KR

mechafi’sns

nal of 88: 1429R4t 441 ,.orV\arner,

R“”epreis%mr?s, M, ehand 3. Y. Sehgal, S.N. (1992). A
Ris are gashiifdepandanty bforfHa in vi vo ni xed | ynphocyte reaction

Ry is mcfékrmﬁémg?é%bt%dsfroﬁ'f F-IGGH a'nB l\tl—gl s nodel . rC: I g;ar IZgTrqull.
Ris is mctapgomramsele@eijm —WGC @&)@Wﬁ c(Ré%Ha Fr osi P.,

provxdedq&%?/@rsthaﬂﬂo m%r%otﬂéﬁ 2@%& s8leBi@Y @lont RIIR}, dnd FE mésent H or

ncer fect o 779, an mMIOR inhibitor, in
CHs,  preclinical nodels of breast cancer. Endocrine- Rel at ed

irt H-or CC4 alkyiFriRzehhd RE-togdthet,represent
Rio and g%[&%géﬁeéér%e@@remt Or I\Ior?o}rll rFI)%? Zern, c)('il\/l A

=CHy (1999). Rapanycin inhi bi ts hepatic stellate ceI I
Ry is ,nﬁﬁghggrﬁ&agd @ dlf,ra)n?/Ht ta;and limts fibrogenesis in an

b t t |
Ras mqemos;rﬂwns%@etegdwnd%f% e TR, SGEL PV -

0 Mvharacterised in that the 40- hydroxy
CH:OH, &H on |g®der|vat|sed as a carboxylic agl d ester

Rza is Inmeedﬁﬁty Rra¥-Ras pha § 9 A eeneasred arvhar heteyRa/piRchoRtionally stibstituted

| o B FSEl, BrANOAmdRBgUNd
sy % MRSl Rl el Erofoy

arepreseaiprOeQ;énts bond or CH2 Rl represents a keto group or

dsonthh PlegoMBetwBan bepr esents H, OH
i panéy%m%ﬁeﬁ&@ﬂ E&Eacﬁ |ndeegendeent % re resent Ho

providedOryweRer thapihe fermaejety Rpes ned(coyp f&in mo carbon atoms and does
contain %&%be%c%l go%p%@):fémm P@%@Fﬁ?ZCQP@ OHHR-Z30H, OH or

NH,;
or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 2 where Re represents -R;.
4, A compound according to claim 2 where Re represents -C(O)R;.

5. A compound according to claim 2 where Rg represents -(CH2)2-O-[CR21R22-01a-C(O)-Raza.

6. A compound according to claim 5 where Razs represents Ry.
7. A compound according to claim 5 where R,3 represents Y-Rys.
8. A compound according to claim 2-6 where Ry contains 7 or fewer carbon atoms.
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10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21

-PO(OR 19) (OR20) O Y-R15 ; R7 represents -(CR
8Rg) 111(CRIOR 1) PCR12R13RH; R8 and R9 each

WO paepesigent |y represent CL-C4 al kyl, C2-C4 al RengB2@6/000853

C2-C4 al kynyl, any of whi ch groups nay opti onaIIy be
substituted vvlth-ch}i) 2PQ( OH)
A cRRoURSH aqRerdinedo R@W@ﬁcwh@rﬁ&eﬁ@ﬁ@mﬁ ol f?\@ﬁrr@é'@m atPI“S
trifluoronmethyl or F;, R10, Rii, R12, R 3 and R14 each
i ndependently represent Cl-C4 aIk ke
£2owRoUNIkgaPpIdingta @Y PNGAT %mgﬁotaﬁy 8195y "Yﬂﬁ*(?“&haFP a\b‘é wo
Lpo QdF,Ro(oHYE 2, QD CH and3HNH; COOH
@%Qﬁ% éélg&g@lﬂ%o? Eﬂ,%mz , (erggand Ri 4 may be
i ndependently selected fromH, - (CR8R9)qNH2,
A(:@R%a?r)cﬂgdorﬂc?glo dny ofetlaifle Ro® eHEioR0 wier&ln R comtdins at least
R14" may be taken tgg@_fher wth the
eng fypetiang! gm%ﬁe'@%@/fr%eqoé?%é%ﬁﬁa >m a C3- C6
cycloal kyl or a 3 to 6 nenbered heteroal kyI ri ng that '
contai ns one or nore heteroatons sel ected
Asamsawer assardingsto gy opp &l F19imsA B4 ¢8,Peld \W%rﬁ'”l?a’ eP%?S%“"S Oor
1 (CR8R9) qOH, -(CR 8R9)gNH2 or COCH groups; Y = bond,
C(O) O; -(CHz)2-0C(O-0O; R15 represents Rl16 are
each i ndependent ly Hor OH R is independently
§%{3ﬁ|ﬁ$@qu acfc@mirﬁ to @Héd oNFins 218 6 & g IBdepaistentn yepresents 0 or
selected from 3, -CH2OH and - COCH; provi ded
however that no nore than 2 groups sel ected from R16,
Ri 7 and R18 represent H or CH3; R19 and R20 each
i ndependently represent Haor Cl-C4 al
ARzemBeEIdRIcoiis e saneneeHPaIMRE tp G ‘i‘?d@pvéfﬁd%'ﬂﬂ R?Prese“ts 0.1
(?ej_ect ed fromH CH3; R22 is independently sel ected
romH, -CH3, -CH=CH 2, -CH2d -CHCl2, -CC 3,
-CH(OH) Me, - CH2OH, -CH2CH3, -CH(CI)Me; R23 is
A%gﬁ'@smé‘ééobﬁlr%no ahy Bhe G‘r' cl@ima Dfo SoreiEbrr athendiy R, Qtpresents H.
heteroaryl ring optionally substituted with between
one and three groups selected fromOH, F, d, Br, NO2
ﬁ%gmg% AcdoRIMED M DnERF cldimsm tol SBltat Bsﬁmbreln R12 represents H.
ndependently repreSent an integer bet ween 0- 4;
provi ded however that the R7 noiety does not contain
QBBcIAiIRE HReSoCOR! f, Whetenh RaSEpresents H
one FE@?%%??&%%EQ ected from - PCXC]—D 2, Ao
oPEPQ( OH) 2, -COOH, OH or NH2;

A compound according to any one of claims 2 to 6 or 8 to 17 where p represents 1, and

R0 represents Me, OH or CH,OH.

A compound according to any one of claims 2 to 6 or 8 to 17 where p represents 1 and

R4 represents Me, H or CH,OH.

A compound according to any one of claims 2 to 6 or 8 to 11 where m and p both
represent 0; Ry, and Ry3 both represent H and R14 represents —(CRgRg);-OH where g =0 ’
or 1 and Rg and Ry both represent H.

A compound according to any one of claims 2 to 6 or 8 to 11 where p represents 1 and
m represents 0, Ry and Ry both represent H, Rq2 represents H, Ry; represents H, OH or

NH, and Ry, represents —(CRgRo),-OH where q = 0 or 1 and Rg and Re both represent H.
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22,

23.

24,

25.

26.

27.

28.

29.

30

31.

or a pharmaceutically acceptable salt thereof. 3. A
conpound according to claim2 where R6 represents -R7.

wd 2008/0g518pound according to claim2 where R6 rPBQI/682006500853

-C(OR 7. 5. A conmpound according to claim?2 where R6
represents -(CH2)2-O[CR 2iR22- -C(O-R 23. 6. A
conpound according to claim5 where R23 represents R7.

A cofp 8%@@@‘3@ %'hgbﬂ& of Qaifls3 B PorRl B ilstein R represents the

represents nﬁound accordi g hgd cl a m
B EURRBTEOTE BRDEIRG FBtes Wi BYEIOX36 A0S ST A
&%&@WW&E@%Q&&’,'m@dmgdr%k%!rﬁﬂ)ﬁmc awhesayfoxgent ai ns 5 or

f ewer car bon at ound accor.di n (i[]o any

e xymedyiarerioric agid gr 28- t&%(hgﬂrmé?eéhwpﬂafp'%%g%i ns tvvo
groups sel ected from PO(OH) 2, -CF 2PQ(OH) 2, -OH,

-COOH and -NH 2. A conp ound accordlﬁg %o an% one
/épor@pamwsaozomdwgdo(@wsn? 67 ABmArciodt 97 4P ToMhareL eiEpresents the

r|e‘§fa§é d@%dff%?fdrrﬁmg|an9§tl€éﬂ9wt§¢iy§ﬁix%’cé‘hb@ﬁ"d €aGtoxyP{2and
nd accordin one of clains 2

@@e@ytwomom@aqq %@F‘éﬁﬁ?%"@@ﬁ?'é%' t SN2 13 A
RRFRYHEhAFER6E BEd bP220Ys ﬁy&o@mahﬁ)pﬂ@p.&m@ gacié. or 8 to
12 wherei’n mrepresents O or 14. A compound
according to any one of clalns 2to6 or 8to 13

Mﬁasxfnsblﬁhooedc%fafr%% et Qwrﬂcrp.rs 38- de%ﬁwetlﬁx?%@-‘[mﬂ-

according to any one of clains 2 to
bm(@y@’pﬁyn:@thgmr@g@m EAPAMY$ig Or A p@aw&czﬁlg@&p%t e §%It thereof.

any one of clalrr52t060r 8 to 15, wherein Ri
represents H 17. A conpound according tao
A cainprUE acsomlingrto glaim 2yghichyR SoleamRITTty A LYo OW%%W'

pamydn oﬁa%ﬁma%egnoawgédébﬁmet@naﬂyre@ne of claims 2 to
6 or 8 to 17 where p represents 1, and R-io represents

Me, OH or CH2OH. 19. A conpound according to any one

: ,choﬁ:l é‘ur{H;ac%ortd%gqo Qlair 2tvthidh'is WoRSeB i tHoRPI4O B ﬁydlro@’é@wyl 3-

resents H or CH2CH. 20. A conpound
fa@mycﬁ ﬁydt%yraﬁtpylarﬁén%thylenoaﬁmat? ] repAmY G 03 PRRMMRCRicAly

gecgﬁgbggqttﬁbréﬁpresent O R 2 and R 3 both represent
Hand R 4 represents -(CR 8R9) -OH where q = Oor-1

and R8 and Rg both represent H 2 1 A conpound
QSGHB&JH&JC%%Y@ QPfin OfwidHAik 75 é’-db&n@th?[—?@déé?nétﬂoxm ©-[2,2-

resents mrepresents O R10 and Rn
bl%(bvfé”gém‘etﬂ/[ PrePigNW]sppasaysi & arphqﬂmcwéwﬁ@gwgfaﬁe S@ﬁ thereof.
or
A compound according to claim 2 where Rg represents -POR1gRzo.

A compound according to claim 2 where R6 represents ~PO(OR19)(ORzo).

A compound according to claim 28 or 29 where Rig and Ry bo;ch represent CHj3 or both

represent CH,CH.

A compound according to claim 2 where Rg represents Y-Rys.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

NH2 and R14 represents -(CR 8Rg) 7-OH where q = 0 or 1
and R8 and R9 both represent H 22. A conpound

w@ewe/9i18y) to any one of clains 2 to 6 or 8 toPAWGB2006/000853

wherein R6 represents the residue derived fromform ng
an ester with hydroxyacetic acid, 3-hydroxy-2, 2-
di met hyl propi onic acid, 2, 3-di hydroxypropion
3- hydr oxy-2- hydr oxynet hyl propi oni ¢ acid or
2, 2- bi s(hydroxynet hyl ) propi onic acid. 23. A co
according to any one of clains 2 to 6 or 8 R
wherein R6 represents . the resjdue derjived fromf
Ao SR PR B OB - 5. 2.
di met hyl propi oni ¢ acid, 2, 3-di hydroxypropionic acid,

3- hydr oxy-2- . hydr ox t hyl prapioni c .aci.d or .
AR B sty p e B A S 2Tl EB A by e n eceta
wile Guadbé glticasammiengidcurbic Beit or 3@bithesaret hoxy- 40- O-[ 2, 2-

bi s( hydr oxynet hyl ) propi onyl ] rapanycin or a

pharmaceutically acceptable salt thereof. 25. A
AGoMpoumtaceciighiorntirh G2caereinR ks o moiesy formed by forming an acetal

9- desnet hoxy- 40- O ( 2- hydr oxy) et hyl rapanmycin or a
Wg@&ﬁﬁﬁ%@ﬁtically acceptabl e salt thereof. 26. A
conmpound according to claim2 which is

39- desnget hoxy-40- O-[ 2- hydr oxyet hyl 3- ,
AP SRyt BRI o7y N5t Ge YR BPIS0AIRapSpY forming an acetal
witPagiysosamipe. a phar maceutically acceptable salt

t hereof, 27. A conpound according to claim2 which is

27- O-desnet hyl - 39- desnet hoxy-40-0O[ 2, 2-

AlRbmbbiyrdty sucyrrichiylc)aih GR) whateh R Eaayoiety formed by forming an acetal

Eh rmaceutically acceptable salt thereof. 28. A :

Wl AP U REY di ng to claim 2 where R6 represents

-POR 9R20O. 29. A conpound according to claim2 where

R6 represents -PQ(ORi 9)(OR20). 30 A conpoupd

according to claim28 or 29 where R,g an

represent CH3 or both represent CH2CH3.RB-{,
conpound according to claim2 where R6 represgnt

Y- R15.32. A conpound according to claim 3Rl erei n

R15 grou rePrese ts ?3. A.c&?pound cpordf%g togcl ai m
A§9mﬁﬁlﬂd oForRing 18 cjaim 21 wherqiy Resd BREGSRS f or mi ng an™

acetal with glucose, glucosam ne, glucuronic acid or

arabi nose. 34. A co und accordi ng t | aim 32, .
A GHEPRITY aeeeriiny 1 oAl B0y MiesE Red 5y TEIEN (gne PR g an acetal
with fricideegl ucose. 35. A conpound according to cl ai m 32,
wherein R15 is a noiety forned by form ng an acet al
with D-glucosam ne. 36. A conpound according to claim
32, wherein R 5 is a noiety forned by forgn ngRan
acet al Rig

R1g

A compound according to claim 31 wherein Rys represents: OH

A compound according to claim 39, wherein Rqs is a moiety formed by forming an ester

with glucuronic acid.
A compound according to any one of claims 31 to 40 wherein Y represents a bond.

A compound according to any one of claims 31 to 40 wherein Y represents —(CHz)-O-
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43.
44,

45.

48.

47

48.

49.

50

51.

with D-glucuronic acid. 37. A conpound according to
claim3 1 wherein R15 represents: 38. A conpound

w@ewe/9i18y) to claim 37, wherein R5 is a noi et pCTt/cBr@®E/000853

by form ng an acetal with fructose. 39. A conpound

according to claim3 1 wherein R15 represents: 40. A
und according to claim39, wherein RL5 is a

noi ety formed by formng an ester with gI ucuroni c

acid. 4 1. A conpound according to a '

A comPRBNgRESOHing % Y FPESERRE S 1eAd. W ein rSB'he%%ﬁ‘ﬁg%@)'O"
according to any one of clains 3 1 to 40 wherein Y
represents -(CH o) : ound C

A\ GORRY R BCEFdiRg @IW% )fFla'”lFO1W1 8[ HS %%BP%r%“ ?1%"9“039
-C(O-0. 44. A conpound according to any one of

claims 1 to 43 for use as a, ph ceuti cal

ASRPBAHRF aeeEting Pq"“ty(?nﬁr?)f/ claﬁgs ‘ggon% f§[ Hee ip tte%triiin}e& of cancer
Hs®/ d)r"B-EQﬁmElfgfh@hé@Qtth@fndQ@ti’cbﬁ%I? raitderance oﬁfmmhriosuppressmn the
mal 1 gnanci es, i nduction or ga%# enance, of

trﬁ@m\@aéefﬁmné%ntawn efstion. SR POFISEPS AN ARIYPP Siporders.
BRb&ELI P thila@ifriakibn, \(/@stﬁéﬁéséébé aAs Abrofit tiebamanide stimulation of
di sorders, diseases of inf gﬂra de_n vascul ar di sease
BPIIOR3 hegRneratian Sehedeatrpent ok UnER HEFINSof neur onal
regeneration or the treatnent of fungal infections.

46. A conpound according.to anﬁ 04132 of cl a'brrs 1t0 113 th
Acﬁowgencéafgﬂ%%@@wp@slof FRiMs i +HBF Haht POFMELRET By the
Be&Blcht Sdah 84137 BLRS - mdligndndiddar neceut i cal conposition

conprising a conpound according to any one of clains 1
to 43 together with one or nore pharmaceutically

AGHERE AR Bl bbrSMitonQonfpisihy %rcﬁ)mpéﬁnd écdtﬁdlh@tb éntyr orteh@‘ claims 1
treatnment of cancer and / or eI

R ACBP DT i oh8 STERTA POBTBACCH RN ST AL OBt QipaTT .
treatment of transplantation rejection, gr aft vs. host

di sease, autoi nmune di sorder

' f. . i
A oot i oaP AR g sangr Samber kel PRlBPEs-dhe lidugtion or

traghtsHanBd b hoSlippressich) &le tl‘éé@ﬁérﬂfoﬁitrtaﬂépla)ﬁattdm&ejectlon graft vs.
treatment of fungal inf ect j ons r| ses

et dieate atinmmENa disaicet, fisgRsesi SUEMA R AsE gy digease and
ﬁ@%@@&ﬁ@é’es@% cE diifiglatich SMeurital @geﬁér@tlmorﬂhé GrediBrend 8f fuAgal

met hod of treatnent of cancer or B-cell %nan 1 % g
iFeciRnT whish FeraRrseg AdMINEIERNGS & RAtenhal mourit of 2 compoun

{:éo?&ﬁgibea%@r!}fc@fm@ ¢pppound according to any one of
claims1 to 43. 50 Use of a conpound according to any

one of clains 1 to 43 in the preparation of a

K‘?ﬁé’tﬁ@d@ﬂ%irﬁént@ﬂ Baridef 8F BREN nfigremre whidhtbompmiseBad@iristering
ma

I gnanci es, the induction or
to a patient an effective amount of a compound according to any one of claims 1 to 43.

Use of a compound according to any one of claims 1 to 43 in the preparation of a
medicament for the treatment of cancer and / or B-cell malignancies, the induction or
maintenance of immunosuppression, the treatment of transplantation rejection, graft vs.
host disease, autoimmune disorders, diseases of inflammation, vascular disease and

fibrotic diseases, the stimulation of neuronal regeneration or the treatment of fungal

infections.

The use according to claim 50 wherein the medicament is for the treatment of cancer or

B-cell malignancies.
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52.

53.

54,

mai nt enance of i mmunosuppression, the treatnent of
transpl antation rejection, graft vs. host disease,

wanioeiopatehe di sorders, di seases of infl ammati oPCT/GB2006/000853

vascul ar di sease and fibrotic di seases, the
stimul ati on of neuronal regeneration or the treatnent
of fungal infections. 5 1. The use according to claim
AQrydees firprépacatiordf € asmpéuridsof famutah@) daceriinpentanpone of claims 2
cancer. or B-cell malignancies.52. A process for
By EhURigh FYRPTESa conpound of formul a (1) according to
&) Yedtifg @lcombairtiof Zorinalzd®):whi ch conpri ses: (a)
reacting a conpound of formula (I11): where RA
represents Hor (CH2)2-OH or a protected derivative
thereof with a conpound of fortul®Rn11): HOR6 (111)
or an activated derivative tof wherein the group
R6 is as defined above for eonpounds of formula (1) or
a protected derivgti veig he or 3(b) converting a
creof to another

O

according to
nmor e ot her
Ne

or kit of parts (i) a ;:ongg?‘u

any one of clai to 43 and (ii) one or
t herapeutical |y effect vyeRagent (s) 54.
conposition or Kkitl_of ipartis of _cle rein the
one or nore other thérap ectve agent(s)
are selected fromthe group 'of nethotrexate,

| eukovorin, adriamycin, prenisone, bleomycin,

cycl ophospham de, 5-fluorouracil, paclitaxel,
voertiyxrepresentatirardCHneOH/i nbl asti ne, vi nor el bi ne,

gpé&o%%&nvém%ér g§h, torem fene, megestrol acetate,
t N 1 .

anasStrozo , anti-HER2 nonocl onal anti body
Wéh g. coﬁlepcmb@flfmr(rwi'e)olll): capeci t abi ne, ral oxi fene
hydrochl ori de, EGFR inhibitors, VEGF inhibitors,

prot easone i nhi bitors, hsp90 inhibitors, azathioprine,
corti cost eroi dsilOdscl dfhosphami de, cycl ospori nA,

FKgr]E) Ctlvg/%éggjgh%rﬁ% tedofetil, OKT-3, ATG anphotericin

oSl ne |nocand|ns griseoful vin, an
whertéaztbb grandRsas a3 tefinet @bave for apryaeunslgehformula (1)

or a protected derivative thereof; or
(b) converting a compound of formula (1) or a salt thereof to another compound of
formula (1) or another pharmaceutically acceptable salt thereof; or

(c) deprotecting a protected compound of formula M.

A composition or kit of parts comprising (i) a compound according to any one of claims 1

to 43 and (ii) one or more other therapeutically effective agent(s).

The composition or kit of parts of claim 53 wherein the one or more other therapeutically
effective agent(s) are selected from the group of methotrexate, leukovorin, adriamycin,
prenisone, bleomycin, cyclophosphamide, 5-fluorouracil, paclitaxel, docetaxel,
vincristine, vinblastine, vinorelbine, doxorubicin, tamoxifen, toremifene, megestrol
acetate, anastrozole, goserelin, anti-HER2 monoclonal antibody (e.g. Herceptin™),
capecitabine, raloxifene hydrochloride, EGFR inhibitors, VEGF inhibitors, proteasome
inhibitors, hsp90 inhibitors, azathioprine, corticosteroids, cyclophosphamide, cyclosporin
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A, FK506, Mycophenolate Mofetil, OKT-3, ATG, amphotericin B, flucytosine,

echinocandins, griseofulvin, an imidazole and a triazole antifungal agent.
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