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DERIVATIVES OF RAPAMYCIN Field of the Invention The present
invention relates to novel 39-desmethoxyrapamycin derivatives, methods
wozeheh prisdduction, and uses thereof. In a further aspect th@QFeSBIG/H00853
invention provides for the use of these 39-desmethoxyrapamycin
derivatives in the treatment of cancer and / or B-cell mahgnanmes the
induction or MAMBNANce of ﬁﬁ%ﬁﬁ%suppressmnA%% treatment of
transplantation rejection, graft vs. host disease, autoimmune disorders,
Field gliseapeesfioimflammation, vascular disease and fibrotic diseases, the

Sﬁﬁ@ Petégﬂtﬂwaﬁﬁ%'ﬂéh{@%ﬂ%@!@@ Qésﬁl?'&ﬁb&?ﬁﬂﬂﬁﬁiy@ﬂb!&%ﬁmgcﬁ*@ﬂ%ds
Background of the inventign cm (sir Lm SgF gg\;gﬁ%)}n os for the
for theﬁﬁlfiﬁ‘ﬁiﬁﬁ%%ﬁﬁ?ﬁ%ﬁ?z &E ?Sﬁﬁ%% hygroscopicus AR
use of 48 (SehgakitairabdTHsveznatyealn 1878ayTBNBY2aNgeany, Sor B-call
mahgnér%% A Witk %&%QH@M)&W%&UISQ%&@@ptl@@@@bwddﬁcmne

a at al., 1991), For the pur ose 9 ths nvent n
m”w% \{ﬁﬁé%fef?h%egmﬁtrﬁ eﬁ?r?@cggn%g flon of " oI I V%lsié?eg%tg al. S&%%i 5

nﬂamrpﬁéﬁ@reﬁeeut@rméeﬁm@rfméﬁv@ﬁﬁ%ﬁ&@f #iiwatayo@taf NeLoRT {ﬁge”efa’fm or

the reGtRRAISALABSASEE(1l th Cumulative Index, 1982-1986 p60719CS).
Rapamycin has significant pharmacological value due to the wide

spectrum of actlvmes exhibited by the compound. Rapamycin shows
shednuangianactivity, mainly against Candida species but also

%Bﬁlyﬁl@@?@!§ fumgirBaker abainikor8-Sehg atatabd b9 MirsMezinees
hygroscog% erz{ 5§913 gé Pgr'alfj ‘QI‘Q% %%%9& 53995%3’9%'%%%@?”[.1 S

y ta etl g S|gna transduction pat ways In avarlety of cell

3,003 f;ﬂﬁwlfa B 18y3ntrrﬁ@f Py STeplel ARk ss BBy S TRkt AHER HROGrERI6EHEm 1991)-
For théheiGosdodiwiSiphasenotthengeti sytlecited by dlg 19829rirn choedtsion of

MoAtpl'}%[’&'ny Bdab ;'rl}r’]B?e 9&%@' c—:omzr]iﬁo%rjlH&E%%%%@Bﬂ%é@gﬁph980) or

auto I'O era 10 O ce S resu tln% n |mmunosuppreSS|on The

Chemiggh ?ffééts%ﬁ%‘ﬁgwaﬁ?’ér%gﬁ%’c 846N, since rapamycin
iFiitayihie fprolifgrdition: ohanaayofginsinaliznceellityipesviBr snacietalof activities

exhibitsd 89%5@:9@;5‘8%9&{‘ 'ﬁa[H; %W%M%@HQWWE@%WWEW}/ against

established or predic cations in the prevention of

erapeutic a 19
Ca”d@?raa?r'&ﬂ&@'ﬁa?ﬁ??é}@ﬁmhf%ﬁ%em%% %?a?a@ﬁéﬁi St RS B Gb ko le7S
Vézina(Kiadlanatall, 919»%2)9@920%Eh&@ﬁﬁx@ﬁ)@lhﬁamgwnycwh(ﬂﬁzakmgiﬁm@n by
SO i
pathways i gAY PRY'ERS fzs%méa% % a‘??sg AR B e & %&*sﬁ“%rc ey 1992
in T cedih FAB0O6C. @hﬁ;@ammalﬂnmmweﬂnﬁ yiucriiey A@Mgﬁwem@u&w@ﬁ@raﬁm
of the ﬁ@éf@%@{ﬂ@ﬁ ﬁp&ﬁmegmwwnwém@*tmp@ﬁ@@@@&aﬁmymmmm
Eimlted ﬁqéﬁr"s’:ﬁg‘e’?aggnly%%h\’\g té]] I?QI ct]rl!bclem%%kl/ rgr\p{rtxba :%r\i/ IcEr ﬁl/ gs {(Brunn

et al., 1996) Rapamyein is, therefore, a potent immunosuppressant with established or

nredicted therapeutic applications in the prevention of organ allograft rejection and in the
treatmant of autoimmune diseases (Kahan ef al., 1881). 40-O-{Z-hydroxy)ethyl-rapamycin (SDZ
RAD, RAD 001, Certican, everofimus) 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 ef al., 2000; U.S. 5,665,772, Boulay ef al, 2004).
Approval for this drug as an immunosuppressant wag obtained for Europe in 2603. The
rapamyocin ester derivative CCI-778 (Wyeth-Ayerst) inhibits cell growth in vitro and inhibits
tumour growth in vivo (Yu et al., 2001). CCL778 Is currently in Phase Hli ciinical trials as a

potentiai anti-cancer agent. The value of rapamycin in the treatment of chronic plaque psoriasis
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tumour growth in vivo (Yu at al., 2001). CCI-779 is currently in Phase |l
clinical trials as a potential anti-cancer agent. The value of rapamycin in
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The pharmacologic actions of rapamyzin characterised to date are believed fo be
mediated by the interaction with cytosolic receptors termed FKBPs. The major intraceliular
rapamycin receptor in eukaryotic T-cells is FKBP12 (Dilella and Craig, 19981) and the resuliing
compiex intéraots specifically with target proteins to inhibit the signal transduction cascade of
the call.

The target of the rapamycin-FKBP 12 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 ef al.,

1904),



rapamycin receptor in eukaryotic T-cells is FKBP 12 (DiLella and Craig,
1991) and the resulting complex interacts specifically with target proteins
to inhibit the signal transduction cascade of the cell. The target of the
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antifungal 3808161 r8latoHl8s f 2 hriydeagenation &t.C 17 SCA.9%HritHorC215,023,262).
Slgmﬁcargﬁ gvthrﬁe% meth%eﬁé%ﬁ%/'gf '%ﬁéezﬂy%@ﬁ (e.g. formation of oximes at C32, C40
and/or C28, U.S. 5,563,145, U.8. 5,446,048), resusi:ance‘to metabolic attack (e.g. U.5.
5,912,253}, bioavailabifity (e.g. U.S. 5,221,670; U.S. 5,855,457, WO 88/04279) and the
production of prodrugs {e.g. U.S. 8,015,815, U.8. §,432,183) have been achieved through
derivatisation.

However, there remains a need for a greater range of rapamycin derivatives with
improved metabolic stability, improved cell membrane permeability and / or a decreased rate of
efflux. Such rapamysin derivatives would have great uiflity in the treatment of a wide range of
conditions. The present Invention provides a range of 38-desmethoxyrapamycin derivatives
with improved metabolic stability, improved cell membrane permeability and / or a decreasad

rate of efflux and / or a different cell inhibitory profile to rapamycin. Such compounds are useful
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antifungal activity but relative loss of immunosuppression (e.g. U.S.
5,391,730; U.S. 5,023,262). Significant improvements in the stability of
the molecule (e.g. formation of oximes at C32, C40 and/or C28, U.S.
5,563,145, U.S. 5,446,048), resistance to metabolic attack (e.g. U.S.
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great utility in the treatment of a wide range of conditions. The present
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functional group (especially at least two function groups) selected from —-COOH, -OH
and —NH. particularly selected from —NH, and —~OH more particularly ~OH.

When 39-desmethoxyrapamycin is derivatised as a phosphate ester preferably the
alkyl groups contain no more than 4 carbon atoms.

When 39-desmethoxyrapamcyin is derivatised as a phosphinate ester preferably
the alkyl groups preferably contain no more than 4 carbon atoms, an example is the ester
formed with phosphinic acid.

Specific examples of derivatising moieties are given below.

In one aspect, there is provided a compound according to formula (I) below,



glycosyl group preferably each glycosyl is formed from a sugar or a

glycoside which preferably contains no more than 12 carbon atoms
wiEshgsiallys7 or fewer, particularly 6 or fewer carbon atomsy-ExamRiesuesss

include mono and disaccharides, particularly monosaccharides which

form 5 and 6 membered rings. Preferably it contains at least one

functional group (especially at le tion groups) selected from

-COOH, -OH and NHz particug@gcted from --NH2 and -OH more

particularly -OH. When ’359 des ethoxyrar}amycm is derivatised as a

phosphate ester pfe abl thée. alk contain no more than 4
carbon atoms. When gxcésmetﬁoxyr amqyln is derivatised as a
phosphinate ester prefe lkyl groups-areféfhably contain no more

than 4 carbon atoms, an example is the ester formed,with phosphinic
acid. Specific exafiptes o ‘are-g
aspect, there is provided a compound accordlng to formula (1) below 4
WO 2006/095185 32056/000853 aRs R4 R5 O~OH IIROORV

.0 HOOHR2(l) $ epresentd-hoperer €H2; R, represents a

keto group or (H,H); R2 represehts OH or OMe, R3 represents H, OH or
OMe; R4 and R5 each independently represent H or OH; R6 represents
-R7, -C(O)RD, -(CH2)z-a-[CR21R#-0]G C(0)-R23; -OR2,R2<
0-C(0)-R23; -POR19R20, -PO(OR19)(0R20) or Y-RI5; R7 represents

whersin: -(CRBR9),,,(CRIioR,i),CRa2Ri3Ra4; R5 and R9 each independently
represent C1-04 alkyl, C2-04 alkenyl or C2-C4 alkynyl, any of which

X repregppig® i ptionally be substituted with -PO(OH)2, -CF2PO(OH)2, -OH,

R, repre$eQ@H igfto group or (H,H);

R; represents O or OMe;

Ry represents H, OH or OMe;

R, and Re sach independently represent H or OH;

Rs represents Ry, ~C(O)Ry, «{CHgl-O-[CR21R22-05e-C{O)-Ras; -CRz1Rzz-0-C(O)-Rag; “POR ez,
~PO{OR 15} ORgp) of Y-Rs

R represents ~(CReRgjm{ CR1pR11)pCR12R13R14;

Rg and Re sach independently represent C1-C4 alkyl, C2-C4 alikeny! or C2-C4 alkynyl, any of
which groups may optionally be substituted with -PO{OH),, -CFPO{OH ., -0OH, -CO0H or —
NH,; or Re and Re sach independently represent H, irifluoromethyl or F;

Ria, Ris, Rea, Reg and Ry each independsntly represent C1-C4 alkyl, C2-C4 alkenyi or C2-C4
alkynyl, any of which groups may optionally be substituted with -PO{OH);, ~-CFaPO(OH),, —OH,
-COOH or —NHz: or Ryg, Req, Reg, Rez @nd Ry may be independently selected from H, -
{CRsRg)NHz, {CRaRe)OH, CFg, F, COOH: or Ry and Ry or Ryg and Ry or Res and R+, may be
taken fogether with the carbon to which they are joined to form & C3-C8 cycicalkylora 3t0 €
membered heteroalky! ring that contains one or more hetercatoms sslected from N, O and 8
and that is optionally, substituted with up to 5 ~(CRsRg)OH, <(CRgRg)NH, or COOH groups;

Y = bond, ~C{O)}0-; -{CHzj-0-C{0O)-0-;
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NH2; or Rs and R9 each independently represent H, trifluoromethyl or F;
Rio, R11, Rig, R3 and R14 each independently represent C1-C4 alkyl,
C2-C4 alkenyl or 02-C4 alkynyl, any of which groups may optionally be
substituted with -PO(OH)2, -CF2PO(OH)2, -OH, -000H or -NH2; or R6,

R1ﬁ%nﬁ%@m&%ﬁ@é&%ﬁéﬂ@ﬂ%@%ﬂ%ﬂ%ﬁe”“y selected from H, -
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Cl-13; R22 is independently selected from H. -CH3, -CH=CHz, -CH2C1,

NHHCI2, -CCI3, - CH(OI-)Me, -CH20H, -CH2CH3, -CH(CI)Me; R23 is
a fqnttéﬁi@ﬁﬁeintﬂy R7, Y-R15 or a 5 or 6 membered aryl or heteroaryl ring
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doghe R Glet§adbeshssinegh BHOtR f5kseD EBor QLS anF ROz, —
COcoirtadini ak [8ast one fhnetiaraligiiupcelestedsbtiomeRO(OH)2,

-C F%P%h@@aspggpme%ﬂsog%@w%emﬁﬁ@aﬁ%'%hlx achenable sl o

thereof. In another aspect, there is provided a pharmaceutical c omposmon
CO'EB?HBF@F]&’&L osed above logether with one or more pharmaceutically acceptable

diluents or carriers.

in another aspect, there is provided the use of a compound as disclosed above for
the preparation of pharmaceutical compositions for the treatment of cancer of B-cell
malignancies.

In another aspect, there is provided the use of a compound as disclosed above 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 disease, the stimulation of neuronal regeneration or the
treatment of fungal infections.

In another aspect, there is provided a process for preparation of a compound of

formuia (1) as disclosed above which comprises: (a) reacting a compound of formula (1)



compound as disclosed above together with one or more pharmaceutically
acceptable diluents or carriers. In another aspect, there is provided the
use of a compound as disclosed above for the preparation of
pharmaceutical compositions for the treatment of cancer of B-cell
malignancies. In another aspect, thfarm'g,/@‘ﬁmided the use of a compound
as disclosed above in the preparation of a medicament for the treatment
of cancer and / or B-cell mlgllgna cies; the induction or maintenance of
|mmunosuppreSS|onR$he treatment of transplantation rejection, graft vs.
host disease, aut0|mmun€<d| orders, diseéases of inflammation, vascular
disease and fibrotic dise ﬁnula@on Hal regeneration or
the treatment of fungal infections. In another asppct there is provided a
process for prepara acompound of foruqtgula disclosed above
which comprises: (; cting a compound of forrr‘ulz\a (I 6 ORA RR4)-X
NOOOH RiOOR,, O HB~ 52 H B2 where RA represents H or
(CH2)2-OH or a prot \Wﬂh\a%ompound of formula
(11): HO-R6 (IIl) or an activated derivative thereof wherein the group R6 is
as defined above for compounds of formula (I) or a protected derivative

thergatroRr (b)eparverRiAdhacempavnd of formula (1) or a salt thereof to
another comp o&u(gd of formula (fl) or another pharmaceutically acceptable

salt tha RE8FoF Tﬂveaﬁ'rocté}?ﬁfﬁ& a protected compound of formula (1). In
anothier aspeghthérd brprodiddt):a composition or kit of parts comprising
(1) ﬂgf?S disclosed above and (ii) one or more other
therapeuﬁcalK/ ective

or an activated derivative thereof

wherein the group Ry is as defined above for compounds of formula (1}

or a protected derivative thereof; or

(b} converting a compound of formula (I} or a salt thereof to another compound of
formula (1) or another pharmaceutically acceptable salt thereof;

or

(¢) deprotecting a protected compound of formula (I}.

In another aspect, there is provided a composition or kit of parts comprising (i) a

compound as disclosed above and (ii) one or more other therapeutically effective

agent(s).

The above structure shows a representative tautomer and the disclosure embraces

all tautomers of the compounds of formula (I) for example keto compounds where enol

compounds are illustrated and vice versa.

Unless particular stereotsomers are specifically indicated (e.g. by a belded or

dashed bond at a relevant stereocentre in a structural formula, by depiction of a double

bond as having E or Z configuration in a structural formuia, or by using stereochemisiry-

designating nomenclature), all stereoisomers are included within the scope of the

disclosure as pure compounds as well as mixtures thereof. Unless otherwise indicated,

individual enantiomers, diastercomers, geometrical isomers, and combinations
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agent(s). The above structure shows a representative tautomer and the
disclosure embraces all tautomers of the compounds of formula (I) for
example keto compounds where enol compounds are illustrated and vice
versa. Unless particular stereoisomers are specifically indicated (e.g. by a

andbmg&ﬁjr&tr ﬂ@%&?da@glq a&%@%&%ﬁéﬁ s}sargeceaza&@em a@rsangal ey Rkphic
10N O uple as navin or Con | ratl
ory G RO S B TS C S B O BRBEh g héscape of hs

disqhomenclature), all stereoisomers are included within the scope of the

disqipstiegeas RidrelcarBRasnosaspwallas nbdusesdnesef. Winlesspounds of
fornoutjr?e? I(S}re al é%lacr%;[gddutllrég Idual ‘?'E}”“Qf”t%rsfe ter OMEr hgﬁgacﬁpgzﬂl
Isom combinations 6 Mixtures thereo are a ncompassed
by the present disclosure. Polymorphlc crystalline forms and solvates and
Detydiates are also encompassed within the scope of this disclosure.
Disclosed are 39-desmethoxyrapamycin derivatives such as compounds
of formula (1) or a pharmaceuticall acceptat%? e salt thereof, for use as a
phatPEEEEA]* DOf (B PHEArHEIES 12 Si AR (s Rdhh qBs 0
at leaferio)orighorgoumont dhiaobisne (ifeheatriedst heyey tHeeyrammimagicanalogue”
meRRI8aESah the adicieBynwaynehaxpmprle "an analogue” means one
analogue or more than one analogue. 6h WO 2006/095185
PCT/GB2006/000853 As used herein the term "analogue(s)"” refers to
chemical compounds that are structurally similar to another but which
differ slightly in composition (as in the replacement of one atom by
another or in the presence or absence of a particular functional group). In
particular, the term "39-desmethoxyrapamycin analogue” refers to a 39-
desmethoxyrapamycin compound produced by the methods of WO
20041007709 and / or as shown by formula (11). These compounds are
also referred to as "parent compounds"” and these terms are used
interchangeably in the present application. in the present application the
term "39-desmethoxyrapamycin analogue" includes reference to
39-desmethoxyrapamycin itself. As used herein the term "derivative(s)"
refers to chemical compounds that have been modified from their parent
compound by semi-synthetic organic chemistry. In particular, the term
"39-desmethoxyrapamycin derivative" refers to a 39-

6b



desmethoxyrapamycin derivative according to formula (1) above, or a
pharmaceutically acceptable salt thereof, produced by semi-synthetic
alteration of a 39-desmethoxyrapamycin analogue. These compounds
waratasgyBferred to as "compounds of the invention” or "39-HE¥H8HGONGI08S3
derivatives of rapamycin” and these terms are used interchangeably in the

et 1RPRUGALQLAS MGEH. I ?'%f%t@é%ﬁﬁ%@&&%@%&'wﬂﬁéﬁ)"
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breast cancer, %R?creatlc cancer, bladder cancer, renal ca;ncqgggs ric h
These oRRYNYSIRIEIASRIRETBAITARS IRATRINAET ShHMEURYRIH'REN Rer ReTRBGthoxY
derivatterein? the deryiiB crellimadi geranrscies Usecl ides zagpeaphofindiso rdess that

applicafilude chronic lymphocytic leukaemia (CLL), multiple myeioma, and

non-Hodgkin's lymphoma, (NHL). They a 0 stlc diseases of the
e Bl o R 6P P CHGIE R 01058 JE
systemRCIAG BAODS/GE085 3Shiarrbenmmtbisrarioniés sysesielysianactiormdvhidtipie
sclerodignders the host highly susceptible to infection and bleeding. As used
hereln he term "vascy rdlseas [ clude W|1ho t limitatio
dr%’ﬁf&%’tf\?@ E’?’a@ SO ?e‘rs emgm?esterfggfé gﬁ’dw\}% ‘
psorsaa@ﬁ;@l@s@r@hysWa@v’@s@@wmh@rméérémc%wﬁ%@@&%ﬁ%é%&%,bd* not limited
o uice%(%b!%k:\émm&%ea%a@d mﬁih@h@gahl mmﬁbﬂmﬁm@gtwoawic
rtery disease arteriosclerosis, atherosclerosis, nonatheromat
oS H A PR B VY AT GRS A et eI A T e
bronchifteuhsnalzederidratfordeisrsgithe stimulation of neuronal

As used herein, the term “cancer” rafers to malignant growtn of calis in skin or in body

out iimztahon

organs, for example but without Himitation, breast, prostate, lung, kidney, pancreas, stomach or
bowsl. A cancer tends io infilirate into adjacent tissue and spread (metastasise) to distant
organs, for example to bone, liver, lung or the brain. As used herein the term cancer includes
hoth metastatic tumour call types, such as but not limited to, melanoma, lymphoma, leukaemia,
fibrosarcoma, rhabdomyasarcoma, and mastocyioma and types of tissue carcinoma, such as
but not imited to, colorecial cancer, prostate cancer, small call iung 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 “Becell malignancies” includes & group of disorders that
include chronic lymphoeeytic leukaemia (CLL), muliipie myeloma, and non-Hodgkin's lymphoma

(NHL). They are neoplasiic dissases of the blood and blood forming organs. They cause bone

-
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cell growth and includes neurite outgrowth and functional recovery of
neuronal cells. Diseases and disorders where neuronal regeneration may
be of significant therapeutic benefit include, but are not limited to,
WA 2tsinterss disease, Parkinson's disease, Huntington's choP€d/GB2006/600853
amyotrophic lateral sclerosis, trigeminal neuralgia, glossopharyngeal
maroWeHEAIgIa B e sRalsysrmussHIanidly sirRBRY IR A RIDGERESHE TRIBCHBE N
atrophy, progressive bulbar inherited muscular atrophy, cervical
anc Dl%%%ﬁ%ylo&s Gullain-Barre syndrome, dementia, peripheral neuropathies
afvelyseriphesial thicieendupssdiarWisearer Eallsss DY PRYSIEdIaErY (e.g.
hyper;ﬁ@!ﬁ@bﬁf@ JduiuRy elbaur s sCiatieassiagial nendalesionosinjyry) ossuiar
atneroSISASE A EQ, Aoheles) Ao.ied AEIRID LRt O iaeRResar

T’OSIS G
s o Oaseases associate € eXxCess productlon of

dfseaséiﬁﬁeéﬂ@%r}’rﬁiﬁ% disaarrladesgrierst |ﬁ%ﬂ?§ﬁ%ﬂ$@é&d}%@%’?‘%ﬁ%§,
aﬁersoﬁi@i&@fﬂ&ﬁép&lﬂﬁi&wﬁhﬁbﬂi@g@ renal disease, liver fibrosis (including but
“,&?s HJ ﬁ%rteqn %}:f?&% A ;}%@RL!W@&&&%@%%&%W%M&% shFeNiSnal

ropat y, surgical adhesions, vasculopathy, cardiac fibrosis
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and difthresisand: cryptogenigdilaretingray delitis)gniaeuldhdegensr atoniirotdhae, but
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cervicAS REINGodiferantQ @%'%hd?&ﬁé%@%ﬁ%@ NrigHHing ﬁ@d%ﬁé@ﬂe@t@@(pemphera

tissues'in the patient's b g/ as |f;[1 élwere att kln an {n ect on.. o
nerve eaMRcHsVABLENRAESE Y ek 553 i7etas E?é”%\/ﬁ"é%. TSRt fRee ©
facial rfersel8fdcday srafterotradisplast atit (arsd GRPSIHE)If it occurs more than 100

deyaRfieeitanshlanriigoroliseliasmJypicallyny alvesschddecthediver: the

gastrointestjnal tracta d skin. C ronic C(%fgft thost {:IA% occur

SrosS S BRAIATAIY P CPiD GBI BT ol

rsiem ce %3ne maI’I'OV\/

keloidstrglvspiamnas tise @ Hestsne méabdﬁeaﬁmavaﬂ%’mw farbiding ByeWébide oo
cirrhosWhigkL 04 TRte akuiichna Q&%Me@fbﬁ(g%@ﬁb&ﬁ&@rﬂt absorbed-or begrales

ava ilable att eS|te f b lcal CtIVI er a m rty
s A e R B Al S e
ldwDatbmﬁwﬁmﬁamﬁt@@ﬁmmwﬂw@@?tn%Vé’?i@ﬁi Gt oReiFPERIATRY dhdetinal
and vitragtahelismetend\iadeumiests torhinavailabiliydtiatosieuld be familiar to a

DERR Ot IS An disesRiled DRI LRSS RS0 JRRRBLIGH ke

her at 2006
obserpEATIE BIBEERIDBES3CSF e Wrmeate FaBHiNty ¢ ag%%wfrﬁfw@ecﬁw-ﬂghimg

sells frapRicalinn-reters ig-snlubiibtin aqoeaussmedidicerd.ophosjgnatEhbsefefedion-
i ghtmgsggln is tf( %1)51 {?S!;'LZGS‘]' rnTHS ﬂ?@%&%'ﬁ@%@ﬁ%&@@% %@J&%l&fxg an infection.

un s of the Invention'such as t
raft vs host disease is categorized as acute whep it cocurs within the first 100 days after

transplantation and chronic if it oocurs more than 100 days after transplantation. Tissues
typically involved inciude the liver, gastroiniestinal tract and skin. Chronic grait ve. host disease
occurs approximately in 10-40 percent of patients after stem cell / bone marrow {ransplant.

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 proparty is dependent upon a number of factors including the solubiifty of
the compound, rate of absorpti'on in the gut, the extent of protein binding and metabolism etc.
Various tests for bioavaiiabiiity that would be familiarto & person of skill in the art are described

herein (see aiso Trepanier ef al, 1998, Gallant-Haidner et a/, 2000},
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compounds of formula (I) include conventional salts formed from
pharmaceutically acceptable inorganic or organic acids or bases as well
as quaternary ammonium acid addition salts. More specific examples of
wsutabie#8id salts include hydrochloric, hydrobromic, sulfuried pieaRptiaHesss

nitric, perchloric, fumaric, acetic, propionic, succinic, glycolic, formic,
l?‘ﬁg@armas@%r%@ﬁmtyeggﬁs&alm@aB’p‘Jﬁé@ﬁ&ﬁb BsEEaX yaaheHe, in agueous media,
phenylacetic, giutamic, benzoic, salicylic, fumaric, toluenesulfonic,

&g phﬁ?@ﬂﬁﬁ?ﬂ%ﬁﬁ%@%%ﬁﬁé%ﬁ%é%uifonic, benzenesulfonic

Fyaroxgmeshthiondy Ayehmriticsatimlitcateie dpiiie e HaniReccrh e
compo@GidSSHER.8S @xadcdwBle/BRldATbemsaives pbarphacestisatibelly acceptable
acceptable, agc}%g 5’@%&5‘5‘#@5}%@ é%g%@él%;aﬂiﬁ&lﬁﬁﬁ%g&'Ia%%%ﬁon_sa!ts. More

InorgaG & REdATES i aining the’compoun “the invention and their )
spectiipeammicentiedmp aeenelslingars. WRRS i ERRBIRSHF SifdpRsProTe
nitric, JRASIBAGITSHRGEIdestrdiiBpdithiumscppiassichs, faagnesitim ralsiirartmago, -
sitric, pc?lmll'rl:fnrh %g]n(%c,’}]lyléqul 604 c!?é}%éé%%%?c?%ﬁﬁanﬁ&l%@Q%@Q%ﬁ&%ﬂ%ﬁ"ic,
die anoFamlne, ethylenedia ine, N-methylglucamine and procaine salts.

toluenaRefarish el RareHiRRisr To RN EGIRRTERY Bl rafG TR SRR R 1
hydroiddhmemnpetis ssehio smutas( fkan dtieispharuedcesitisalty wobeptalite

’{hemseé?(&laésr'ﬁg%m&%@%%’%%%@&@y%y@%%yér}?ﬁwé%?éggtta@igﬁiaf QLRrareheds

es of C alkyl groups include methyl, ethyl, n-propyl, i-propyl

ntermagieat LAy A RS BRETSC Uk ANGTLPEURE e TN SR
accepiZnpropenylidexamsplitscob@aiet allouipbiroags Fdiubiieethyaodivc3ibem,
potasss‘ﬁ‘&lﬂ%lgﬁgﬂﬂﬂE%ﬁ%ﬁﬁ&ﬁ?%eﬁo%!%&’hf?@giiﬂ&#ﬁ??%;&@e@ﬁm,atomS

that may optionally be branched. Examples includ giclo&&oro é/l 4 orocai
R REATERI: LR i JEINRRYT 318 e Pocsie
salts. Pudenberachhetestiatkyi sicysroonthivimgdoetothnbreniaeioaisindeslected
: compoUr(?cfl’Q &.’rfoRn@iQ?'s)%H?Hh@?aﬁagﬁa%%m@magmche&émévggmaeteroatoms,

g%séﬁg,ually one heteroatom. Examples in !%ge. furan pyran, oxetane,

RN SIS Y HBHBRTE A T e AR S2RIARE. Thiiratie, thiethane,
tRicpirtreythiopy i andurorshokimes Bxasiple opiisial-BBStIRIE RS 1OF-

tgﬁaz?n 6 nemberad heteroalybringsinehidedQldioneHiR0OH, NH2,

H2 and COQOH. Typically the 3 to 6 membered heteroalkyl rings may
@Wé%%&ig&"é’c?%}@dgé%i‘fﬁ?e}é%@dﬁgﬁng?g. 1 substituent. Description of

the-fiveytienkTrasqyrssisitrniven Buroghedides iRILdEshictTeryRaFarTiRat may
optiondlGThEtivEenas SShaldabareddrethousiordnecpleparation-of dhese,

,.inte(mediates thereto and methods for the use of these

: com ognd N
cye OF’%%%%B R4 edicine. Preferably R7 contains 7 or fewer especially 5or
fowed orpbersstbaigrogkyl rings containing one or more hetercatoms selected from N,

O and S include rings containing cne or two heteroatoms, especially ane heteroatom.
Examples include furan, pyran, oxetane, oxirane, piperidine, pyrrolidine, azetidine, aziridine,
thiirane, thiethane, thiophene, thiopyran and morpheline.

Example optional substituents for the 3 to 8 membered heteroalky! rings include ~0OH, -
CHoOH, NH,, CHeNH; and COOH. Typically the 3 to & membered heteroalkyl rings may be

unsubstituted or substituted by 1 or 2, e.g. 1 subsiituent,

Description of the Invention
The present invention provides 39-desmethoxyrapamycin derivatives, as set out above,
methods for the preparation of these compounds, intermediaies therste 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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WO 2006/0951" PCT/GB2006/000853 R7 preferably contains at least one
functional group selected from -PO(OH)2, -OH, COOH and -NH2, more
preferably -OH, -COOH or -NH2, especially-000H and OH, most
wespecikhysOH. Preferably R7 contains 2 or more substituents; &R0 pps53
groups. Suitably X represents CH2; Suitably a represents 0. Suitably p

rep éﬁa‘?‘éﬁ}?c%%m%‘ﬂ'%@?&m&%&%&ﬁgr@ﬁéeineﬁé@a@bhw@mgn@ro

lor 2 Suitably P resents Ult R12 re b
CODHRIY re\ﬁ?e@éfﬁé’rﬁr %he‘ﬁ%) rrggg‘rtgsf “Cl Ié}glredf)?elferﬁ%ss t
especiblie (OH lreGHROR: cWirine mpnessemésit@mtam;sﬂlﬁésfe%%ts Me, H

@ﬁ%}%@mm@d p both represent 0, suitably R12 and R13 both

F§§€§ent H, R14 represents - (CRBR9)g OH where g =0 or 1 and R6 and
H?é%?fee&?ﬁis "When p represents 1 and m represents 0, suitably
@m@*wamel?eﬂﬁBr%ﬁfésent H, 512 represents H, R13 represents H, OH
cgd}{g% R14-represents +(CRBR9)4 OH where g =0 or I and Rs and R9

present H. n represents -POR15R16 suitably R15 and R16
% Qeregresgi-tls\g\ggﬁ b?ff represent CH2CHS3. Suitably R6 represents

tﬁéi@%w‘ﬁe WEFRAEA T OImBISIFRIN G arc@ER8R With hydroxyl acetic acid,
Fhyasexy:2adissathyiprapionic acid, 2,3-dihydroxypropionic acid,

qf@/dro ;esg}qgrqx ymethvier ng?@é%rﬁg'ﬂgor; or CH,OH.

|s?hy roxymethyl)propionic acid. In one example et of compounds,

Né R esaiREs ts(C ) RFABReRr dBRIRTYS e Molet otthed by
candensation bithemaeracydidtatooRglanitiRarbdbit seksied. fromapesents —

CRBRQI) &9%3@&% 'ayqrgmc%e %C'Qotﬁ #@5%9@%?—1 2,dimethylpropionic
rox ionic aci hydro droxy e%rt}¥eprog|o ﬁ 2,
é@l@ﬁﬁd%@sﬁr‘s‘iﬁ g@ﬁ?@fﬁ?ﬁfﬁoﬁblﬁﬁ TRAC é ﬁﬁ;ﬁ present 12
represans bis thy demepané iyl JPiropidirie. aezdemntse—l@%ﬁms@mgvhe\em BOyer 1 and
R amF%gL bg%ﬂr@eﬁgs@re@mples of this moiety include the moiety formed by

forming an acetal with_ (1 ucos
When %5 represents ——PO 5 suitably R and Rqg both represent CHs or both
represent CHoCHa.

Suitably R represents the residus derived from forming an ester with hydroxy| acetic
acid, 3-hydroxy-2,2-dimethyipropionic acid, 2,3-dihydroxypropionic acid, Sehydroxy-2-
hydroxymethylpropionic acid or 2.2-bis(hydroxymesthyl)propionic acid.

In one example set of compounds, Re represents: C{O)R;

Praferably R, is the moisty formed by condensation of the macrocyclic aicohol with an
acid selected from the fist consisting of hydroxyacetic acid, 3-hydroxy-2,2,dimethylpropionic
acid, 2,3-dihydroxypropionic acid, 3-hydroxy-2-hydroxymethylpropionic acid and 2,2-
bis(hydroxymethyl)propionic acid, especially 2,2-bis{hydroxymethyljpropionic acid.

When Rys represents:

examples of this moiety include the moiety formed by forming an acetal with {i) glucose
(i.s. Rqs represents CHOH and each Ry and Rqr reprosents OH}, e.g. D-glucose (i)
glucosamine (1.e. Ry represents CH,OH, each Rqg represents OH and Rs7 represents NHMp) e.5.

D-glucosaming, {iii} glucuronic acid (i.e. Ry represents COOH and each Ry and Ry, represents

16



(i.e. R19 represents CH20OH and each R16 and R17 represents OH), e.g.
D-glucose (ii) glucosamine (i.e. R19 represents CH20H, each R16
represents OH and R17 represents NH2) e.g. D-glucosamine, (iii)
wglaetrerittacid (i.e. R18 represents COOH and each RIE a#@REF2006/000853
represents 10 WO 2006/095155 PCT/GB2006/000853 OH) e.g.
oH) = DBlUePRIacd And iy harmbinose (g, Ri& sepresanis shand.cash R16
and R17 re res%nts OH) e.g. D-arabinose. When R15 represents: 16
repres %%’%rﬁa%oﬁ%s of this moiety include the moiety formed by
formeimG arcacs&ltvith fructose (i.e. Rte each represents OH), e.g. the
residﬁe of D-fructose. When R15 represents: O R1s Rle 4 i Rte -OH
examp £this miskety include the moiety formed by forming an ester
cid (i.e. each R16 represents OH) , e.g. the residue of
. acid. In general, the compounds of the invention are
prepdrted by %mi-synthetic derivatisation of a 39-desmethoxyrapamycin
analogue of formula (Ig&;'hus a process for preparing a compound of,
exaPAgh A (TP BHAF Qe T A R AR BA U ar KOPTBIRE: (4 e
gach repactng &89 -desiretberyeagpdiryciivsmnalogue of formula (11): ORA R5

ReMNO:Q Qi Q2.0 HO HRZ n)

Rig

Rig

Rig
OH

examples of this moisty inciude the moiety formed by forming an ester with glucuronic
acid {L.e. each Ry represents OM) , e.g. the residue of D-glucuronic acid.

in genaral, the compounds of the invention are prépared by semi-synthelic derivatisation
of & 38-desmethoxyrapamycin analogue of formula ().

Thus & process for preparing a compound of formula (1) or a pharmacsutically
acceptable sait thereof comprises:

(a) reacting a 39-desmethoxyrapamycin analogue of formuila (I):
OR,

where R, represents H or {CHy)»-OH
or a protected derivative thereof, with a compound of formula (1il):
HO-Rg (1)

or an activated derivative of Rg;

i1



where RA represents H or (CH2)2-OH or a protected derivative thereof,
with a compound of formula (l11): HO-R6 (lIl) or an activated derivative of
R6; 11 WO 2006/095185 PCT/GB2006/000853 (b) converting a
WenpdAtof formula (1) or a salt thereof to another compourfeE SHBREPARAEES3
() or another pharmaceutically acceptable salt thereof; or (c) deprotecting

a@f@&%@%ggr@mm@mm@ (1).cF Be dermerastivainskderisatbmindsrs

used abgve refers to (for exa but withaut_li é%m) n the case of
@{g}é.a@}a?b% iCac Emgc@ fpgaﬁ 88°% f??g g’fJ?l]!h'Eniy(J%rt des, symmetrlcal

dﬁhyaw@@mmrﬁiﬁyﬁﬁ? @gt@aa@unmfé%%@ék ethers - alkyl halides, alkyl
Mes\ae S atletbdlatesyallyl tosylaiescoeikan sititahhract vatedtiaky|
hmitat;oHrvaﬂﬁeg’ésm h ees ase Of Qox?z%@ ar?ts?s ﬁ ﬂqwgim%om%%hydndes symmetrical

oro tes drlalk cyano ates, d

anhydam@myrm%@wmﬁﬁ%téstw @ﬂérﬁ;ﬂ%‘éﬁhﬁé@" 8? ‘H%ﬁé&{é@%’?ﬁ%@%a@ky
trifiatedleiive dolinamegiansyt giripsactising alglycesyditlenoindhg. glyeosyphosphates

and ph%asﬁﬁgﬁatmo%@%m,m, c%’tgsa&ﬁéll@i 'gfﬁ'ﬁiys‘aﬁgt@seﬁtﬁﬁ 1-0o0r1-S

onates, tri tes, 4 cosides, glyco hate
ek RSSO KERB A & T 0051 TGy UGS eprobds 50 o 3ycoey
grou ps”:gudagm@mmsyrapamw gnaleg bebief foroniadlieaaj-beapyepiceticas, ortho
asters ? %Hp? ¢ '&W‘Ra?é%%@%? %l@ﬁgsaﬁ %ﬁt@ﬁtﬁﬁl&@é&%éh@ﬁﬁ@w BlRSphate

herein. In addition to the specific methods and references provided herein
esters o I rey iR BF SRl if Il SLrE 145P51885consult standard textbook references

for synthetic methods, including, but not limited to Vogel's textbook of

P I‘ - &hem Sirehrad: DranehMRarohisapevanegsted as
i{ggrﬁ% %:Q(egrzg?r é é%gyyggwgﬁh%oomlé%dc;cltlor‘ally{fgrj';sz%t h?/grggl

sescrgd b0 PR Tl R R A S Brotermon
strategjies mmmmﬁmwmnewaw beeripS RrEyHeo’ skill in the

art mapré?&%%%aysmarege&m%ﬁ rinslucing i A irgtaissulaiiuie balladt

IS TAG BUEABE ThBATS, BrRCIEI Bty Lot PuS Ttk

advanggrticrgntgl diyshéiylShyhitbthrest fiéaréh"n@@b)y reacting an activated form of
th@jdﬁi!ﬁﬁ@éﬂ?@é@ﬁlﬂ' ma@&pz@bummuﬁb §ib&beiai@ﬁgie;m silylnifl ate)daithnydroxy
smethoxyra cin r se T
oo ARG B SACIE (e EA LGt b SAay o T Crdhad oot

forminglgmrie okigtes @l@a@é@@tﬁqqzom%%ﬁ?%ﬂw GtbetecsHssikEtSaRgY sthers
and snpaémergn%@@@Meamﬁmmmmgtmer@erwweo Thisathaigihye triethyisiivi, t-

butyldRol eﬁ’( 3% GRRhEs I %] S RGNy 1RRANY N ARRLOGHRR ALt e
silane (mc%udmg, but not hmlted ter, sliyl uhionde or sityl triflate) with 38- desmnthoxyrapamy\,m in
the presence of a suitable base. The protecting group could then be removed by either acid
hydrolysis or fluoride assisted cleavage. 1,2-Diots may be protected as acetonides, based on
the condensation of an acetone derivaiive. This may be removed by acid catalysis.

The 39-desmethoxyrapamysin anaiogues of formula (1f) may be used as tempiates for
" further semi-synthesis (i.e. process (a)). The psndant hydroxyl group at C-40 can be
functionalisad by e.g. acylation, alkyiation, glycosylation or phosphorylation via & number of

synihetic transformations known to a person skilled in the art.
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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
wigerawsiited in the art. 12 WO 2006/095185 PCT/GB2006F8008B36lif00853
process (a), when R6 represents a moiety of formula -C(O)R7 or Y-R15

ﬁkhﬁ%%&'sB&%ﬁéenqzﬁéJ&é@@%&%&@%}mL@H@@M & bord,Where R.s

ormation ydroxy ester, or O-acylation, can be mediated by reaction

of the hOdrofoﬁgroup of the compounds of formula (I1) with a
corraipgn%inémft%%ylic acid preferably in activated form, for example a
compoundjof formula (IIHAI) or (Il1Ail): © O W R7 (llIAI)) WY /Ri5 (I11AU)

or with a ¢ ,of formula (111B): O Ric, IRIBWiYIG TR,6 OH (llIB)
repres where W is a group WQIWCII\S%}:E%?\% a%gépﬁéﬁ:%‘%Cr'zgotl%ﬂ"&é?é)r%”@—acyiaiion,

Hitack. Carboxylic acids can be activa ormation of for example
can bemrdiEthobY EsEHRIOAT BEyMIaRIE SR O eSe P AHREPAITHIRIES K 3v
sorrespo PR sy HRatteatabid ndes (Y raGioiRayge zathmoliciedgtersiuia
(A DQ;@EA/U.\{ = OR"). Compounds of formula (ll1Ai), (lllAii) or (11IB) can be

p pat)éd from their commercially available carboxylic acids using

standard methods known to a person of skiltyin the art, and in a specific

aspegt compounds according to formula (lil4i) Wherﬁjg R7 is

(GRBRY)(CR;0RIPCR12RiSR14 may\he” prepared Usipgymethods as

described in US 5,362,718, US 5,665,772 or EP 0 663 916. Preferably a

s ey PR RS fdgue is reacted in organic media with either

an agid chlBride or mixed anhydride in the presence of a base. Bases

16

OH (HIB)

where W is a group which activates & carboxyiic acid to nucieaphilic aftack. Carboxviic
acids can. be activated by the formation of for example but without limitation, acyl halides (e.g.
W = CI}, mixed anhydrides {i.e. W = OC{O)R’}, symmetrical anhydrides (W = OGO+ or
carboxyiic esters (i.e. W= 0OR),

Compounds of formuia (IIAD), (1Al or (111B) can be prepared from their commercially
available carboxylic acids using standard methods known to a person of skill in the art, and in a
specific aspect compounds according fo formula (AL wherein Ry is -

(CRsRe)m{ CR1oR11)sCR1zR1aR14 may be prepared using methods as described in US 5,362,718,
US 5,665,772 or EP 0 683 916. '

Preferably a 38-desmethoxyrapamycin analogue is reacted in organic media with sither
an acid chloride or mixed anhydride in the presence of a base. Bases which may be used
include, but are not Iimited to, pyridine, 4,4-dimethylaminopyridine (DMAP), Z,6-lutidene, 2,6-di-
tert-butylpyridine, triethylamine, diisopropylethylamine, other irialkylamines, 1,8-
giazabicycio[5.4.0Jundec-7-ene (DBU) or 1,5-diazabicyclo[4.3.0}non-5-ene (DBN). In specific
examples described herein, 38-desmethoxyrapamycin is reacted with a mixed anhydride in the

presence of DMAP,
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include, but are not limited to, pyridine, 4,4-dimethylaminopyridine

(DMAP), 2,6-lutidene, 2,6-di- tert-butylpyridine, triethylamine,

diisopropylethylamine, other trialkylamines, 1,8-

wéiagenieysin[5.4.0Jundec-7-ene (DBU) or 1,5-diazabicyclo[4P8 DIAtiBLEHess

(DBN) In specific examples described herein, 39-desmethoxyrapamycin

g@%@%@ with\gmixedanbydride ipdhe Rraserce b RMAR-HA3 Were R.s
/09@185 FECT/GBZOO6/000853 In process (a), when R6 represents a
m0|ety if formula -C(O)R, or Y-R15 where R15 Ras Ras ~~\Ras

représen §re -C(0)0- or-(CH2) OC(0)0- the formation of these
hydroxy esters, r!equires the reaction of the hydroxyl group of the
compounds la (11) or a compound that is

represerg)z 0-(hydrox hyI) fo&ma-”@f\’!g?@ %ﬂ\)xt@'& O AReiNARthese
form

carbonate such as a compound “101f R24 RS R4 Q O J()O
hydroxygtes EEIUE=RGS ERAT MRS T OSHP S RYCHAZT BN P22 (SRR Hikyl © 2

compoandtlykigrotp Opiteftbrathtiart)-arydurb uithes pedetytimrathicophe agt grsgp.
sarborkiSs6ampoung offarmula b cagy then react with a compound of formula
IN, to generate compounds with Rs attached to the 40-hydroxyl group, or
40-0-(hydroxyethyl) group via a carbonate linker (WO 2004/101583).
Likewise a 39-desmethexygra ar#%m analogue may be derivatised with
different hydroxy ethers at C-40, by reacting the
39- desrqgthp ra mycm analogue with a suitably activated alkyl
deﬁv@ m;‘)f choice;.to farm a 40-O-alkyl-39-desmethoxyrapamycin
derivative. Actlvated alkyll‘grougs refers to an alkyl group that has been
activat d eoof s, including, but not limited to, formation
of I\w ide (RCI, RI, RBr), alkyl mesylates (ROS(0)2CH3), alkyl
trml@Lgs (R S(0)2CF3), afR:yI togylates (ROS(0)2PhMe). The activated
g\r@u[;_:)J wguld then ber ed with a 39-desmethoxyrapamycin
andlogue'in grganic media in the’ presence of a

(IV), where T = bond or ~O(CHy)z- &nd R4 is an alkyi or aryl group, preferably an aryi
group, especially para-nifropheny! group.

The compound of formula IV can then react with a compound of formuia i, to generate
compounds with Ry attached to the 40-hydroxyl group, or 40-O~(hydroxyethyl) group via a
carbonate linker (WO 2004/101583).

Likewise a 39-desmesthoxyrapamycin analogue may be derivatised with different hydroxy
ethers at C-40, by reacting the 39-desmethoxyrapamycin analogue with a suitably activated
aliyl derivative of choice, ic form a 40-O-alkyl-38-desmethexyrapamycin derivative. Activated
alkyl groups refers to an alkyl group that has been activated by one of many methods, inctuding,
but not fimited to, formation of alky! halides (RCI, Rl, RBr), alkyi mesylates (ROS(0),CHs), alkyl
trifiates (ROS(0),CF3), alky! tosyiates (ROS(O):PhiMe). The activated alkyl gmﬂp would then
be reacted with a 38-dssmathoxyrapamycin analogue in organic media in the presence of a
suitable base. Standard methods to optimise the reaction conditions may be employved by a
person of skill in the art to avoid alkylation at other reactive positions.

A Likewise a 39-desmethoxyrapamycin analogue may be phosphorylated, and after
deprotection of the phosphate esters it can yield a 40-O-phospho-38-desmethoxyrapamycin
derivative or a 40-O-dialkyiphospho-39-desmethoxyrapamycin derivative, and salis 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'0):POR]) in which the trivalent phosphite is
14



suitable base. Standard methods to optimise the reaction conditions may
be employed by a person of skill in the art to avoid alkylation at other
reactive positions. Likewise a 39-desmethoxyrapamycin analogue may be
Wwphgephtgagiated, and after deprotection of the phosphate eStEFsIBEMG/000853
yield a 40-O-phospho-39-desmethoxyrapamycin derivative or a
oyzo:seé(?p%?gr@%}/ M@%@oﬁ%@%ﬁ%@@@%@!ﬁt@ﬁﬂé@tw neOrEiE3glts b

hese derjvatives made b ods k n to one klleg h%ttﬁr%?erat
pema“’@ﬁ’&éﬁﬁéf’é’%@te@ AREETER qat D%{Peect oFdi re(E:%tlIJy Via an 0-pho s?:) rlegcmn

of a 39(de:nemazuamwwnmmwwm@rﬁtq@m%@ﬂﬂ@@@L%PWE*B SopERYY1RS)
{AkyIOTE( H@%ﬁ&t@ﬁ!%(%%?aaeowgmde(m@ftm@biy drgdhe actitn of eqeiacd a 39-

ut not limited n I
dnsme%\%%rsﬁgw‘an analoeqttho\gs L DO Zs%ipﬁwté’r‘?@é%%%ﬂ Wﬂ%m@n@é &€k

tion'm U'[ afe not limited tO reaction

base s@gmaemémﬁwapéﬂymﬁd&m@ﬁd@qm Yot BrotECRREORSPRBSS St’é‘%ie
Le. R&BM&’(@H@D;}EG@W'@Wﬁ)amﬁemmxmm IBrés&h ceioldD oAl
cnlompth% ma%zl%m%rﬁr?on%ggr}n i %Qﬂwg(?@g@,ﬁgﬁ%yé MV&'@@H@W&%M@"@I e.

horus oxy e (POCI3), in the presence of

Rowmmmﬁm@ébqan@wea wawmmg B ?ﬁé@reéfiﬁ%?ﬂ PG e o
phospiRsdishiniephosphiateD (le-RQR(ONTLR) bot seupingritza digkyping a 38-
desme&)@g%%géﬁg?éﬁa YR QL8135 Q!QW&&%Q%}QWG@&%Q&%BB@@:M

in Situ by the reactlon of a d| o\f@[r

d”soprmﬁﬂ?ﬁm?m%‘ﬂ?@rﬁbtﬁ%’fﬁ?@ﬁﬁ?ﬂﬁm % Fé@% ceo B?Sgoeorl\ﬁc’ﬂfﬁ%ﬂc%usmg
2 chiorobfionting ithiedprplasphiley o (Bxitatismto tHR2D-Thesphie PirRiRRiNg #rouP

is im po?{a%{‘QHWHF%%QM%@B%@;%%S%%B%wr%warwm@wﬂmdzc or
dialkyl dialkyl hosphoramldate g%refera ‘i a%abLX e rot | enzyl esters
basic C&ﬁ‘QB’BF@pﬁ EENORAHMESIES HPHRE S s 0T Base (b fjerabtf

(cieavdétriazoldijnoioctizpliFipteimethytito prasspiaiarsnelesiss E\é%@éféﬁ %%%)éor 2-
cyanoe‘@%@eﬁf | \ea}n%%)a Ehhé ﬁ%%@i&@%@t@i@v&é?yoa%mﬁmmmnt ethyl g

d methyl esters osphates ﬁre!no readi ro [
dialkyiR{lospReRe S BHhaRTIIR éﬂg%%f) ﬁ“ﬁ‘h@ ?J\ro ec Cemgro Sgsi'%(? ud£§ %ﬁaﬁg %o?{
desmet@ﬂ&dﬁ@ﬂbﬂﬂ@b%@”%@l@aw@iﬂa@ﬁ@i@fﬁ? dﬁ%@%%ﬁ’ﬁcﬁ%‘ﬁ’?ﬁethylsﬂame
diatkyl 5%},}%@&@@&!@%%%@@1/81355)) or 2- cyanoethyl esters (cleaved via

base catalysed cleavage). Similarly 40-0- o

dialkylphosphono-39-desmethoxyrapamycin derlvaﬁf\re;/t%ﬂ\faeﬁq’enerated
by reacting a 39- desmethoxyrapamycin analogue with a suifable
activated (as described above) dlalkylphosphonaquagdm}mAQg,ph|te
O~_Rle - Y R17 Rts In process (a), when R15 represen?ts a m0|et[y of

fhraroteTR 18 oF P ENLB 6 Rargsents a moiety of formula

Ris the formation of a glycosidic finkage, or C-glycosylation, can be
mediated by reaction of the hydroxyl group with a corresponding giveesy! donor, praferably in

activated form, (see Toshima and Tatsuta (1983)) for example a compound of formuta (IIIC):
z ! Ris
Ray Fag

Rag (NC)

or a compound of formula (I1ID):



R1s R16 the formation of a glycosidic linkage, or O-glycosylation, can be
mediated by reaction of the hydroxyl group with a corresponding glycosyl
donor, preferably in activated form, (see Toshima and Tatsuta (1993)) for
wensle tompound of formula (I1IC): z 0 RIB --~~R16 RIBTBY)6HLEEs3
compound of formula (111D): 15 WO 2006/095185 PCT/G&2006/000853 Z
0 RtsRj6_X R16 R16 (IlID). Using a "glycosyl donor’, including, but not
Il,@slted glysosylhalides (Z = F, Cl, Br), thioglycosides (Z = SMe, Set,
SPh, SP N), 1 0 -acyl glycosides (Z = OC(O)R), ortho esters (Z =
OC(Meai )(O-&2 @ ula (I11IC/11ID)), 1-0 or 1-S carbonates (Z =
OC(S)SMe Z= OC Wmdazole Z = OC(S)imidazole, Z = SC S)OE[)
HeRR PO RMRRAAETZOE. OCiEpIRES) IRIRRReRYPETYCBRIES ¢
thioglyQERCH2CH2 Gl CPI2)s phaspliate @stersgfecgsZes @R{OROPR)the esters

R e
OC(O)misre prefefdriaiiydqane: %re§gﬁ%}—a5 aﬁ'%%@ﬂ(?é%%ﬁ%{:%as acﬁm%%ﬂ 4
pentengr demeideadiak it sere, Tagbiinaand ieasttds <E98) k- The spEEAEOPh)), 1-

O~suiro91|§4§?§34 Q@%\?W%E@ | andibedicastion eondifinns wﬂlbd%@mﬂe%wether an
ha or beta glycoside is formed. A%before for acyﬂat on, any h X ?

d”'smemb@%‘i‘?é@h?‘?ﬁk?ﬁ@e FEERe Qg’tﬁ% R R @Ipro?ec%ear FrRALRRS" the
presensach dhatiising encheguivaeist afglycosyl doriel salill sesdleshima and Tatsuta,
1993)) 485% %ﬁgcg?gczgﬁ femainiag Mwbéa%%rtr%%zmm%@wmmrﬁhwm@]er an

enzoates cetonides, so a
a6 B A e SRR S TR Ier Lnfre
varent asryppcats AP EraStE o ERskEY S TR 135 UHiSS ROGUIRBINAISTSIRvensy! donor
will res%lf%@@@@%%%@ﬂ‘ﬂﬁ@%@&ﬁﬂb’ﬁ%@%ﬂ@&d% and&g-ddiseaxgivcasyl

h 6- dro-2-thi
e R LRSS NS Sl By 6 LD OISR

nmcessf@mmﬁﬂﬁh@ndr@mﬁgéfmwib@wﬁéwwyé@Mﬂr@ﬁd{%ﬁﬁdﬁ%ucﬁve step
is also lﬁé@W@dt)QcﬁpP@f&%rEOBMU o thes artiHpteroamiessi s aficempaunds of
dldeox%%%pﬁ ggnnc}z%ysugﬂ R Ef%[ %dc%/ .12( oY 8\%9 rz%%%%?%% ft%e%%%@%ﬁapé( gr%xy

groups may bé iRterconvere
d|deoxy-S9-desmethoxyrapamycrn givcosides,

in process (b), salt formation and exchange may be performed by conventional methods
known fo & person of skifl in the art. Interconversions of compounds of formula {I) may be
performed by known processes for example hydraxy and keto groups may be interconverted by
oxidation/reduction as described elsewhers herein. Compounds of formula {[) in which R
represents ~PO{OH ). may be prepared by phosphorylating a correspending compound of
formuia (1) in which Re represents OH. Suitabie conditions are provided eisewhere herein.

in processes (a) and (c}, exampies of protecting groups and the means for their removal
can be found in T W Greene “Protective Groups in Organic Synthesis” {(J Wiley and Sansg,
1891). Suitable hydroxyl protecting groups include alkyl (s.g. methyl), acetal (e.g. acetonide)
and acyl (e.g. acatyl or benzoyl) which may bs removed by hydrolysis, and arvialkyl (e.g.
benzyl) which may be removed by catalytic hydrolysis, or silyl ether, which may be removed by
acidic hydrolysis or fiuoride ion assisted cleavage.

In addition to process {a), 39-desmethoxyrapamycin analogues of formula (lj where Rg
represents Ry can be synthesised by Lipase catalysed fransesterification. For example, but
without limitation, a 39-desmethoxyrapamycin analogue of formula (Il) can be reactsd with &
viny! ester of farmula (V) in the presence of lipase PS-C "Amano” I under the reaction
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oxidation/reduction as described elsewhere herein. Compounds of formula
() in which R6 represents -PO(OH)2 may be prepared by
phosphorylating a corresponding compound of formula (1) in which R6

Wi prsIigSOR Suitable conditions are provided elsewhere BEirBa#6/000853
processes (a) and (c), examples of protecting groups and the means for

conditia £eg%%%%¥agy can.he; E@H@ﬂ i, W T@fl@é?’@@i?{fQW%V&%%%@@f gaiHc
esis" (J' Wiley and Sops, 1991) Suijt

bl tectln r
metnodpERIe YT B AL LR ioh e e L L sec
by othebéreapl pyvdsichepray be removed by hydrolysis, and arylalkyl (e g. benzyl)

which maydpe removed by catalytic hydrolysis, or silyl ether, which may be
removed by acidic hydrolysis or fluoride ion assisted cleavage. In addition
%ar@,g 39-desmethoxyrapamycin analogues of formula (I) where

6 representsR7 daf be synthesised by Lipase catalysed
transesterification. For example, but without limitation, a

39- desmethox mycin anal e of formul t
ﬁﬁgﬁ"ég{@?o (X\y WIHES (Lei?seﬂr &of Iﬁ %zl)( C@%%?ﬁ%ﬁn @%Eéq'é’r’
methodh@ﬂ@@ﬂt@ﬁﬂ@%@%@éﬂ@%@ PC17GB2006/000853 conditions
dﬁ§qm§?]3@-ﬂ§%tﬁhgkﬁ(%@959yaﬁd?@@é&lﬂ%ﬁr&&lwﬂﬁ ifithe\exampleismplates for
herein. This_methodolo t r o
further Y %Fﬂ%a{iloioconve 9&%&%}/ g%ﬁ&%rl{& u@fa%{lf‘é@ ﬁﬁﬁ?uﬁcﬁggpqégs nts,

n may be catal er lipases or esterases

antifunge!)a0hisr ePRISENEESTIRTINVEATIBIF RIX PR FralaPBS HEHG RIS
agents k@qmmfn@quwp@mh@ﬂmwe@ﬁugmmmmmm abovenTe

disorders veal gu arﬁxssrgz]?%tehg%( W%@Xﬁ%@%ﬁg&lw%ﬂﬁ%é‘ﬁﬁf{‘i“ledé@ﬁl@yn%goas

témplates for further semi-synthesis or bioconversion, to pr

erwatzé@‘f«ﬁp@um@@@ﬁﬂﬁ%ﬁﬁ%ﬁ%@ﬁﬁ@‘%ﬁﬁ‘f@” ‘é}ﬁWﬂﬁ@Q%ﬁ’é’ﬁ&g RS e are
not limi@@enishanRtiripfiamnmatodyageatsy reuroegefttatiie ddgeritsdt 74gee for

gefmaH}eL‘irga%”?%‘ 35 t{aasplantation eiegtion, ﬁ@fb\’é bestdiseases. 5391 730:

mmune’ disorders, vascuiar disease and /OrfIQI‘QtIQ d|

u.s.s %tﬁ%@f@r %If@%éﬁﬁsyrﬁh%ﬁésd@ﬁvgtéa%rgﬂgoﬁgp My RIAN nalogues
5,955 4bEreal asougeth Knewh inilseaahanddng itk @t are not Ilmlted to) those

3:%9? %ﬂggg%ﬁﬁgﬁé@%%?ﬁﬁégn%ﬁg%‘?%% @@é&)@dgﬁférﬁﬂﬁg Hﬁ\gna\ﬂy &k subject o

vtomeiggin #34 DS08R 55 D601 & S 4 o e el

taufomBrd #6 OdR s Sotb Q1 2;RE6UVB:B:22DI6POU.B ds5 06 Bushpiaf anc vice versa

are inte Q04272 k5. 8.015,815 and U.S. 5,432,183. The above structures of
Intermediates (e.g. compounds of formula (11) may be subject to

tautomerisation and where a representative tautomer is illustrated it will be
ime énstendsbat dile present invention provides the use of the 39-

desmethoxyrapamycin derivatives of the invention in medicine. In a further aspect the present
invention provides for the use of 39~desmethoxyrépamycin derivatives of the invention in the
preparation of 2 medicament for the induction or maintenance of immunosuppression, the
stimulation of neuronal regeneration or the treatment of cancer, B-cell malignansies, fungal
infections, transplantation rejection, graft vs. host dissase, autoimmune disorders, 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 treaiment 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 adencsine iriphosphate
binding cassette transporiers (ABC transporiers), in particular an increase in the expression of

the MDR1 gene which encodes for P-glycoprotein (P-gp) or the MRPT gene which encodes

17



tautomers for example keto compounds where enol compounds are

illustrated and vice versa are intended to be referred to. In a further

aspect, the present invention provides the use of the 39-
wienimgthoryrapamycin derivatives of the invention in mediciPETAAELfUtl0853

aspect the present invention provides for the use of

MRP1 3%@%@0@@9@W@g@w%,@%%ﬁtmmﬁw@!ﬁg&%ﬁ&éhﬁoﬁwmﬁm cell
_ ofamedmament for the ir ogjctlo or maln nance ofrgmwmuu Qsuppression.. .
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a yet %M%Q&érr%%%&ﬁ@yﬁg grgsent invention provides for the use of a 36~
desmethoxyrapamycin derivative in the preparation of a medicament for use in the freatment of
high - P-gp expressing cancers or B-cell malignancies. Particularly, high P-gp expressing
cancers or B-cell malignancies may have 2-fold, 5-fold, 10-fold, 20-foid, 25-foid, 50-fold or 100-
fold increased expression relative to control levels. Suitable controls are described above.

Methods for determining the expression levst of P-gp in a sample are discussed further
hersin. '

Tharefore, in a jurther aspect the present invention provides a method for the treatment
of P-gp-expressing-caricers or B-celt malignancies comprising administering a therapeutically
affective amount of a 38-desmethoxyrapamycin derivative of the invention. The expression

ievel of P-glycoprotein (P-gp) in a particular cancer type may be determined by a person of skill
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MDA-MB-435, MDA-N, BT-549, T-47D, OVCAR-3, OVCAR-4, OVCAR-5,
OVCAR-8, IGROVI, SK-OV-3, K-562, MOLT-4, HL-60(TB), RPM)-8226,
SR, SN12C, RXF-631, 786-0, TK-10, LOX IMVI, MALME-3M, SK-MEL-2,

WHKMER:B5:SK-MEL-28, M14, UACC-62, UACC-257, PC-3, BRUAIBEB)6/006853
SNB-19, SNB-75, SNB-78, U251, SF-268, SF-539, XF 498. In an
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oxoor g G GO (B DU e AP SO I0 VAt 7 SUO D R & eraive
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Kidlearreseal {199y aiwmraw@wﬁar@@cm CA'IW@%#@ Lcomprising a 36-

desmethoxyrapamycin derivative of the invention, fogether with a pharmaceutically acceptable

catrier.

Rapamycin and related compounds that are or have been in clinical trials, such as CCI-778
and RAD0O01 have poor pharmacological profiles, poor walter solubility and poor bicavailability.
The present invention provides 39-desmathoxyrapamycin derivatives which have improved
propariies such as improved stability and/or increased cell membrane permeability. A psrson of
skill in the art will be able 1o readily determine the solubilify of a given compound of the invention

using standard methods. A representative method is shown in the examples hersin.
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Fishbein, T.M., at at, 2002, Kirchner at at 2000; Autoimmune /
Inflammatory / Asthma - Carlson, R.P. at at, 1993, Powell, N. at at., 2001;
Diabetes | - Rabinovitch, A. at at, 2002; Psoriasis - Reitamo, S. at at,
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Papp (nm/s) = Volume Acceptor x  Afacceptor
Area x {donor] Atime

Volumne Acceptor: 0.6 mbL (A>B) and 0.15 mL (B>A)
Area of monclayer;  0.33 cm?
Atime: &0 min

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

cells.
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bioavailability of a compound. Alternatively, the bioavailability of a
compound may be measured using in vivo methods as described in more
detail below. Caco-2 permeation assay Confluent Caco-2 cells (Li, A.P.,
wWiDgRp@ass, G.M., at al., 1992, Volpe, D.A., at al., 2001) irraR24RrRuedb/000853
Corning Costar Transwell format may be used, e.g. as provided by In Vitro
Technologies Inc. (IVT Inc., Baltimore, Maryland, USA). The apical
Huma ctﬂamﬁr contalng ?;&5 %L Haspsks balanced buffer solution (HBBS) pH
llow. The basal chamber contains 0.6
hivas BEWPBRNFIEE, PIOViAD RISETSE6rRY6ISUPRPHESE IRRerane HiRsiaRlibdaf hase |
(oxidatBECdRzanaemidiliesdroybaos @nsl shakes atYB8apnTiorkh Ovidier, CYP2E1),
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ars inc‘%'b%‘c‘@mbé’tt?c!pkégﬂg tpoafsé“fﬁ%r'mﬁqtf@ ;ﬁﬁ“%%tﬁ%@%é@%&@iﬁ%l%b celiuiar

Coproteln ) are used as reference compounds. Compoun S ma
fractioq { IlmEd

At G SR BRI S HERTR BY S By IMG o RS RS t
intsrvagp wadtonibisal hambdae{atdd kaM)yrdSipitge prasiinatitesigr cagbbbizsal

sempiGDMORErS Ale-Analysed BY HELG rM?‘cd%@rﬂﬂJF@ arepxpiagsed as Apparent
Permeability; PaPP, (nmis) and as the Flux Ratio (A to B versus B to A).
Papp (nm/s) = Volume Acceptor x .&acceptorl Area x [donor] Atime
Volume Acceptor: 0.6 mL (A>B) and 0.15 mL (B>A) Area of monolayer:

in vivo $i33v6B2 N8GO min A positive value for the Flux Ratio indicates active

fflux from the urfac of the cells. ZE? WO, 2 '&6/0 5185 4
TR URR A U R BN SLaniy Rgcee =
Crows lgivelr tRSiPlodesratatyp rovideeunidasdreinistaredinpolastienimridera. mouse or rat)

both iny¥HRGEBRAHY, @ NASKHUNIGAIVR). CAZY BIgS ia@qcﬁﬂg @68459@;@% @re taken
at regu%r d—;ﬁawa!s c}{ BA%%%@%YP £ Yﬁﬁ%ggqﬁ?mﬁaﬁﬂ% %ﬁ%?%?f%hgén évgrs ume. The

avin monooxygenases
fime c%mwé@mmaﬁr@wét@mwédl rhceRpesectt e ivepbsolute

bicavaMIFFISEIMRSINHRADIRIING:beidsapPeaianee o YRiddB e ByskendS of 2 ‘iyptcai
mfom? Srcr])é)F uijgda| t 0 001 mM are incubated at for 40 min at 37C, 0.1 M
P & Wlth human microsomal sub-cellular fraction of liver at

hifps ﬁﬁgﬁ?ﬁﬁeérwﬁé.ﬁ maksatihamnsg R oftReaDERigs eoltaceeAcrend

Lv. or 10 mg/kg of a compound of the invention of the parent compound p.c.. Blood samples

are taken at 5 minute, 15 minute, 1 h, 4 h and 24 h intervals and the conceniration of the

sompound of the invention or parent compound in the sample is determined via HPLC. The
fime-course of plasma conceniraiions can then be used o derive key parameters such as the
area under the plasma concentration-time curve (AUC — which is directly proporiional to the
iotal amoﬁnt of unchanged drug that reaches the systemic circulation), the maximum (peak)
plasma drug concéntration, the time at which maximum piasma drug conceniration oscurs
{psak time), additional factors which are used in the accuraie determination of bicavaliability
include: the compound's tarminal half life, fotal body clearance, steady-state volume of
distribution and F%. These parameiers ars 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 ef af, 2000 and Trépanier et al, 1998 and references

thersin, and references therain.
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intervals, acetonitrile is added to test samples to precipitate protein and
stop metabolism. Samples are centrifuged and analysed for parent
compound by HPLC-MS. in vivo bioavailability assays In vivo assays may
walsmbessissd to measure the bioavailability of a compound ek @Bgioe/ 06853
Crowe at a/, 1999). Generally, a compound is administered to a test .
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OKT-3 agdd%&methoxyrapamycm derivatives of the invention or a formulation
thereafmabeasninistereddieamptborvrentonalmiethet oiseapipls Bisred

with an% Hhot‘égrl%%tugga%épﬁx m@%eg%qubﬁ%@rdopgﬁgﬁeﬁﬂﬁn%@i& hegraadly

sublngual or transdJ %g via admedl%arj d%/lljcseO eg.a
agents gtelige g imrargidmipdia MR fubRUiarEBLE BYIRtSdLcUIan). The
biaomﬁgaﬁymﬁﬂwmnﬁlsﬁmhamr@é dasdeariadsioetditglofitsdgovdipstine,

vinorelag eoéjo rhg]c? \Aéw&rfgﬁsB%@Wef%@%m%éﬂﬂ@féﬁ&twmcmierbm anti-
Administere alone, it is preferable to present it as fg eut Ja‘f‘%l FGFR
HERZ2 Wﬁﬁ’@ia@i@r@”ﬁ@@ﬂﬂ@r%ﬁﬁfﬁ?@%r ?‘ngf’@ a2 “Carriers. {%E Re carrier(s)

inhibitoFBUSIh @S aecepTainte Vit Hetsengy., df%éﬁ\@iﬁbﬁ@ﬁa%% EFitRe catreRRRIe
inhibitors {e.g. Velcade™), Giivec ® or hsp80 inhibitors (e.g. 17-AAG). Additionally, a 38~

desmethoxyrapamycin derivative may be administerad in combination with other therapies
inciuding, but not limited to, radictherapy or surgery.

In one embodiment, a 38-desmethoxyrapamycin derivative is co-administered with
another therapsutic agent for the treatment of vascular disease, preferred agents include, but are
not fimited to, ACE inhibitors, angiotensin il receptor antagonists, fibric acid derivatives, HMG-
Coh reductase inhibitors, beta adrenergic biocking agents, calcium channsai blockers,
anfioxidants, anticoagulants and platelet inhibitors (e.g. Plavix™),

in one embodimant, a 39-desmethoxyrapamycin derivative is co-administerad with

another therapeutic agent for the stimulation of neuronal regeneration, preferred agents include,
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of the invention and not deleterious to the recipients thereof. Examples of
suitable carriers are described in more detail below. The
39-desmethoxyrapamycin derivatives of the invention may be
wadiiweiigtaréd alone or in combination with other therapeuti@ag&Hta06/000853
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divided Fr?gﬂJ " rﬁtoé%é)%noap ﬁm|?€d'rtoff§é%\éﬁt§%§f§n§giot,enzsin il $e%%pt8r. sterad
Ahesortsmetiony arFnRRvaTivad BRI CHR TRILMASR TRRIIRS S IBLTE =
' orally oPBF@Rergiehiockingagants, featchim chamaektbiivekers) dtimxigamssing the
. .anticoagulants_an telet inhjbjtars. (e. g Rlavixat Marda-pne smbedisent,
active irég?g %%‘Srgr%%ngj r%ﬁ%%”l%ﬁn%%ﬁ@ti%e iS é%%administé?ed with than$g%?é - and
additionisefiaje ficeagarr 1T ale SaRmASIFHIP AT arBhal FRYSHETARON, Preterred.
patient 0SNG NG Ee wRARNIE:2006/695E 65 RETIG BROCBI000853s BrRYaPe not
.. [imited r hic factors e.g. nerve growth factor, giial derived
adm:ns%erf?vc\?tﬁt gcn[dgrg (%;r%%ﬁ derived %ro‘wth factor, ciliary neur,[otr%phiéﬁifa%tL(I)CrGgﬁn)gQr
AEUPSHERRINDS. I BIREERBh ﬁﬂ@Yﬁ?‘éD%g?&b%%?&m‘ﬁ%ﬁar%rchn .
sublingdgijvative fisrearadbiinistersd vdtlovdnethbxitheregéeticoagemdor e which may

containt@%mﬁ]@toqfcw&g{%d nfestions: prafedrad-agepisndudautarelease

applications.

tte,Q therapeutic agents
In

Solutions or suspensions of 38-desmethoxyrapamycin derivatives suitable for oral
administration may atse contain excipients e.g. N,N-dimethylacetamide, dispersants e.g.
polysorbate 80, surfactants, and solubitisers, e.g. polyethylene giycpl, Phosal 50 PG {which
consists of phosphatidylcholine, soya-fatty acids, sthanol, mono/diglycerides, propyiene glycol
and ascorbyl palmitate), ‘

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

sodium starch glycoliate, croscarmellose sodium and certain complex silicates, and granulation
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not limited to, amphotericin B, flucytosine, echinocandins (e.g.
caspofungin, anidulafungin or micafungin), griseofulvin, an imidazole or a
triazole antifungal agent (e.g. clotrimazole, miconazole, ketoconazole,
wecsmarsissbutoconazole, oxiconazole, terconazoie, itraconBE®i€B2006/000853
fluconazole or voriconazole). By co-administration is included any means
binders QL ECBYeIIRYiIBWE, aOIBONE, therapgutic\igetngced thecpatidtad ydirrwt the
propylc%]%i S trﬁg%nené&%%@g@@@s wil-he a@%@éﬁf@@%@é&&@“ﬂ%@iﬂ@@%ﬂ iuWBtlﬁhg

o or ore agents may be adminj stere S muI neo, "
agenis %ﬁ%ﬁﬁdﬁ@ﬁ”ﬁﬁ@ﬂ§ﬁ6f@§s RAAT 3Fte gziiﬁ%ennfs May a AL ereda% (%nﬁecﬁgﬁt ¢

fmdlationsiandoabdiffékerytnmes, The fornutaisAshilyednoaifiEntgrsess:
Preferrdd %%?s tgfgs'ﬂw Lnit r@@ﬁﬁ'g & 0D grdmay-be, prepaetebyrroyLatthe high
ds well known in the art of harmac S%?Ohnggt ngmgug% H&?npounds
mo'ew@fe%etﬁmﬁ?‘ﬂ!'}@ﬁé?ﬁfb%%& aﬁ?&?{) Og%t?ye |ﬁ8redlent compouhd of
of the znwmmm;aw\bmcumm|emtwm@hua@wgﬁtﬁwcﬁﬁé‘%@#ﬁ%%@é@%ﬁ%ﬁmg

matter cﬁp%%g'We%&%ﬁ@ﬁ@%f%ﬂ%@ﬁﬁﬁ@%@ém@&mﬁ iy icsniferntlzandter,
Intimately br|n INt0 associ tIOI‘rln E}hrga ctlv g}ggedlent with liquid carriers
gthanol ?rﬁ’ﬁg‘ﬁm’dﬁ/‘fa (f DR B e?e orqb heand then, it necessary, shaping the

pmdmmammmmbwmv@wwamaé asmqﬂ%ahﬁeﬁ%%esm
mgrediéz]\% mallyheadripisteres) s alieryanynpatenteral soutein thecforetiof

harmaceutical formulation compri t [ n iQaally
scve RFRAETbfhe 57 RONE AL o g %ggﬁ%é%%%% fr e

sincer st pvpheoniee IRy SEPHDIL SRS AOHFDe BEr N T R
disin Eegdé%@(éi@r%@W@H%@Qcﬁ%{éeﬁmf{ﬁweﬁmm coatelickabEniiistration,

carbox;ﬁqgtﬁﬁge%o oléle y be, admig é% i Ried %e\@%ﬂﬁllggﬁ?gb%é@%%@ Blgde by

e mventlon

be administered oraIE/ cﬁ @Ilg/n ot auid
mouldingliblingytiahie mwﬁa@w'ﬁw&tﬂ%’f@e PRI VAR LNRIFE SO G
dituent SUSPRRRIANSYHEaNaYecoatainflavoedingdoneplmiknyuajents, defc provide

slow or §ontroﬁl %tfeelégse?%yﬁ% 2560 HE%H?&%‘&@%W'%&M@@O'U“OHS or

ensions o esmethoxyrapamycin derlvatlves S |table ngr oral
hvdroxmﬁmﬁaﬁﬁﬁﬂ%%@‘&m%ﬂ?@@ﬁ LYY Neglﬁefeetﬁﬁgce amide,
@tﬁﬁ@ﬂgm i ghcdpodysorbitteh8 (i seerfinicteantsy s Eohibil @‘@P@d@f@!ﬁra‘fmﬂ may

be pre § tkéy %Mﬁ% 005820 RG (ubichs 6epsists, @bch containing 2

oline, soya-fatty acids, ethanol, mono dlga)éceSou P or a

predetaﬁ?@?ﬁﬂé?@%@%ﬁ‘%ﬁﬂ’ﬁ%ﬁ@fﬁ%ﬁ%ﬁﬁ|f“aff8¥v e ates may contain
suspenEiei piantssecis sigurioractystatire sétiulose, 280 sk eV icTstggemulsion or 2

watar—m«-cgﬂgméde@@s% lagtoseRpyhydrus hapdiibSitFatentalcimoar elateary or

sic calcium phosphate and glycine, disintegrants such as starch
paste. (preferably corn, potato or tapioca starch), sodium starch glycollate,
cesasatoelsissEdhmvRine adrtalsaten pidResTedieEIckkE BEaRGRIHPESNY

the active ingredient in a flavourad basis, usually sucrose and acacia or fragacanth; pastilies
comprising the active ingredient in an inert hasis such as gelatin and glycerin, or sucrose gnd
acacia; and mouth-washes comprising the active ingredient in a suftabie liquid carrier.

it should be understood that in addition fo the ingredients particularly mentioned above the
formulations of this invention may inciude other agents conventional in the art having regard to the
type of formulation in question, for example those suitable for oral administration may include
flavouring agents. '

Pharmaceutical compositions adapted for topical administration may be fofmulated as
ointmants, creams, suspensions, lotions, powders, solutions, pastes, gsls, impregnated dressings,
sprays, aeroscls or olls, ransdermal devices, dusting powders, and the like. These compositions

may be prepared via conventionat methods containing the active agent. Thus, they may also
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WO 2006/095185 PCT/GB2006/000853 binders such as
polyvinylpyrrolidone, hydroxypropylmethylcelluiose (HPMC), hydroxy-
propylcellulose (HPC), macrogol 8000, sucrose, gelatin and acacia.
wAddiiomasdbs, lubricating agents such as magnesium stearate; BeBrO@EiIehs3
glyceryl behenate and talc may be included, Solid compositions of a
compris® g %’é%%?c@ﬂ@%%@i berssppiayedasdilarscngelatbecapaslesivEefermdist

exciplents in this regard include lactose, starc Il il a
2 eTGRUOREUE) SR PG Oh 08 L el cpercirs

carriers anglior BhxTs, 2hEcoARsoLES FoPRROM 98HBHTA 45 BRPEHRL MRS Wity they
will formV&@ ﬁ%ﬂ%ﬁ% eéﬁlQMﬁwﬂﬁ&@@ﬁmt&mmwm amekieT Z;O@Vefaw\iﬁh
emuisitying and/or suspenamn th.al S : Walehhout 5-
prepared iy IR %gd%ﬁ%n @%ﬁ?ﬁc%‘lsaoﬁégg%ggﬁ% ,@Qn%ryé{)%%il#ﬁ%n??hérggf. ;ﬁb,let
10% by wrighbe’ thadertrpeshipresisisniciaTitaiR Rt ARPATIT G BF fhgpeng the
desirad 86588868y, ingredients. Compressed tablets may be prepared by
Sompiesaing 10,8 suiable. machins Har.agie datedienbin sl ee flosiga =s
FORTrERA 4L & p8w er or granules, optionally mixed with hblnder eq.
disortepsatitenelgeretin TR PIBBARTRS CILISeS BN A rErE LR
orolongPYGeasYat Vg disintegrant (e gusodigenstanchgtipioried, amdaeipkie by
vidone, cross-linked sodium carboxymethyl cellulose), surface-active or

, 0
EOF‘mph%lessﬁasérsing agent. Moulded tablets may be made by moulding in a suitable

FvagRRliEBeRTREPEeBTAHE SR I BEPEBIR SURE ISt REd Wil an inert
oreferatifidihiciieentiopiel tatitetsimay aptiohaty bereduissdrorsebiegEndnTaiBe
agent i PLARIGA30 ARG PIPUde-Haw arconsolimtereasenditbessciive

iIngredient therein using, for example, h droxgpro yimethyicellulase in. .

HEPRARY BroPSraoIvE ?@Wﬂﬁ'&’ﬁé@%&&a A& SRS Eormulations in
base oracgsegdanokbatth the present invention suitable for oral administration may

bs: I%&?éﬁ@%@&@?%&éﬁ&%.ﬂi@@#@ﬂieﬁgiewemb%@aﬁmm@t&ﬁme

_containing a_predetermined amount 1 .active ingredient; as.a er
ot gl T AT e AR
glycermamageEtaisdigucyaraeins oileieveatdNiRAtNE MASRHRAGr e PRAEEIRIAGS
vehicle 'A%Hi?o%é%%%h wtmﬁa&mf; '%QF%E' i@r;stbaba}a%fcatstcui;eoﬁ;rgim@gia@dhﬁ,

electuary or paste. Formulations suita r . : e
e T
sterilisciasityraliagysuerodetindidcianoriagataffinpastiles comprising the

QB%%&BQB_@QS%@%@%U&&@%@@ shsbsarigelainandhtiyeenio, wifstomsgents

and acacia; and mouth-washes comprising. the, 4ngr B aft
oo A TG, ATV s el 8 e
filiing irifaghediehas pHi vk JEMRRIOHEE AR Thd PRI UYROHE ! RRKARVEABSR

sealed MALIElUGE stheicagentyingme ofiaaalifvthgeativhavmgregamlies the type

lation in question, for example those suitable for oral
[0 UsE ‘

of fo%
reconsifi, ra%s atioR May mclude flavouring agents. _
Parenteral suspensions are prepared in substantially the same manner as solutions,

sxcept that the active ingredient is suspended in the vehicle instead of being dissolved and
sterilization cannot be ascomplished by filtration. The active ingredient can be sterilised by
exposure to ethylene oxide before suspending in the sterile vehicle. Advantageously,
surfastant or wetting agent is included in the composition to fasliitate uniform distribution of the
active ingredient.

The compounds of the invention may also be administered using madical devices known in
the art. For example, in one embodiment, a sharmaceutical composition of the invention can be
administered with a needleless hypodermic injection device, such as the devices disciosed in U.S.
5,39¢,163; U.S. §,383,851; U.S. 5,312,335; U.8, 5,064,413, U.8. 4,041,880, U.S. 4,790,824, or
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Pharmaceutical compositions adapted for topical administration may be
formulated as ointments, creams, suspensions, lotions, powders,
solutions, pastes, gels, impregnated dressings, sprays, aerosols or oils,
wieariaeletinl devices, dusting powders, and the like. These E&HEESRIGHO8S3
may be prepared via conventional methods containing the active agent.
US4 Jg’@@%et@m@yﬁlﬁ,@z%m;&gaafeaﬁa&@mgmmmmemt eopniEse

nauce SHIPAPISCNENIRNRL LR ARA AN INESEUCh amplasenaiias,

tO assis penetration emollient in ?ﬁ{ams or ointm nts and

medmi@t{h&ﬁ"ﬁ)ﬁ@'ﬁ”@l@lTaﬂ@dﬁ%l‘lféﬁ%k%ng’@ﬁéﬁuﬁﬁ?e% &y BESSTR4ehths from
admums&laﬁglhk%oﬂ@éﬁwﬂmug%% sifitheTermoaitowhiMors ey TRCaNAN AT On

nuUMmp for t]%grpout S0%:0f the %Q@MBR%@@&M%@tm QLR BE BRI QF variable
prepared by mixing sufficient uantlt %y%%p ':11':8 téf&'?is an
fiow !mmah)aﬂéwwaﬂ%ﬁ&ﬁ%ﬁm%“ 10865 e ARSI
osmoucwm@mmuamtmsmrmmmmmbeamm@mﬁ@nﬁ'F%U%é fﬁ’éo b@s‘f@&
di sciose%onSI‘g'ﬁ&WdtB&@émgﬁﬁé%% C@rgm%fiﬂﬂ%rﬂgﬁtﬁﬂﬁéﬁﬁhérwsderm al
ministration may be presented as _discrete patches
esmeth?wfﬁﬂ%ﬁéf%ﬁﬁfﬁ@ﬁ\}iﬁq%ﬁé TR OL usmeqo alghes !Uﬁg%@&pﬁ?%ﬁple

R5F e recipient for a prolonged
corresppediag ofttitae dEomibrannplé) (HESEfveag Evit Ry DEEERTR fﬁdWﬁﬁ]dﬁ?&r'bEd

by Pernﬁ) %%nrpédoﬁgﬂh%ﬁﬁiﬁotﬁ&r RBRlicaliens deiextemaktissues rodekamplEnown
outh and skin, the compositions are preferably applied as a topical
o thoseo?ﬁﬂ%ﬁ‘t Bt @am. When formulated in an ointment, the active agent ma

Becetnpioyerbmittraitseredsaradiriessio WatEPARER LR BIRTHRH R Lo o
wil vaﬁ%ﬁ?&ﬁ&%%h%ﬁ@%@ Agepkrhbeifersiatecdn theramovithche nature
and sev%ﬁ?ﬂv:/ﬁ%{rﬁ%?s%m ne p stcVYact dltnorQ gfqgéguggétpﬁ{@ﬂ@@iected rouie of

Uit dogage Torms are repared ut|I|2|n active .
adminidmafietidie andrepsesritosedicrn ksreadihh Bﬁ?ﬁﬁt%ﬁf’ﬁfﬁ g Hspdtdpe @
W%@@mlﬁaafmnﬁa@ﬂd Vﬁg@ia@gmhsre@mbwlﬁem@%w The
active | nt ndin e c r o€an
preferaply Té?fﬁé]rg %s} 5% i 3|ssgo%§jgﬁldt\élem\k/%ﬁg%dqnggrﬁfgéaﬁﬁg%olutlons the
adminisietive ingredient can be dissolved in water for injection and filter sterilised
heforsfilinginie 3 suitableniah tream feilbaomtsebiineg N2hTREEBa Sy,

divid gﬁ e %léj%h as Iocal éﬂ%&ﬁmﬂﬁﬁﬁ%f atiesiaadhufieraaRgeRtsient of
indivi & dISSLO ve e ve icle. To enhance the tabllln\é Bhe com é)égi'%qzon of
the Cowﬁﬁm@ﬁﬁ@i@ﬁtﬁqté?“ﬁﬂfﬁg RS Y §1 A ﬁ&%’ég\}vﬁg? ramoveatn dﬁ)
the parﬂ@lﬂé‘f@ﬁ?@ﬁdﬂﬁéﬂwﬂwﬁmlIzeﬂtmwmmszmewlls@aié@iﬁ dpferbleARPRR ate
dosagetacc dy Lﬂgs\ﬁgég g ?rbto{e%%@i% BIRY ke eﬁ&ﬂ@&ﬂ%ﬂe@rﬁﬁ@ﬁﬁﬁﬂﬁeﬁevelap

CIUI prior to us Parenteral SUS%TI’]SI?HS ar u(%rgpare |

the amguﬁs'{gcﬁﬂaﬂ?w%%g\mﬁ%? crnbg ahared of e n acco@ance with normal

glinical practice.

Brief Description of the Drawings

Figurs 1: shows the structure of rapamycin
Figure 2: shows the fragmentation pathway for 39-desmethoxyrapamycin
Figure 3: shows the fragmentation pathway for 30-desmethoxy-40-0O-[2,2-

bis(hydroxymethyf)propionyi}rapamycin.

Figure 4: shows the fragmeniation pathway for 30-desmethoxy-40-O-[2-hydroxyethyi 3-
hydroxy~2—(hydroxymethyi}~2—methyipropanoate} rapamycin

Figure &: shows the fragmentation pathway for 27-O-desmethyl-30-desmethoxy-40-0-[2,2-
bis(hydroxymethyl)propionyi] rapamycin
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except that the active ingredient is suspended in the vehicle instead of
being dissolved and sterilization cannot be accomplished by filtration. The
active ingredient can be sterilised by exposure to ethylene oxide before
wIus@endngsin the sterile vehicle. Advantageously, a surfactarit/GBwetngss3
agent is included in the composition to facilitate uniform distribution of the

Figure BCtive Ngredient; The comRMNYRMs.Qf hiednwptianonayalsgle
oA ATHaeR oA Ih AR Y TR ALR. -

Ot? QX
embodiMEHE, -‘HH Zehtic n o the mventlon can be
admlmé@e@e@wﬂuﬂﬁ%}ﬁéﬁdlé%ﬁ%%d@aﬁ#ﬁdlﬁj%ﬁ@ﬁ JaTiea s e AR
devicegitiscdlosedsn 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 25 WO 2006/095185
PCT/GB2006/000853 U.S. 4,596,556. Examples of well-known implants
Emmﬁ_@smodules useful in the present invention include : US 4,487,603,
clos n implantable micro-infusion pump for dispensing
Ge”e"%@a Sr?" gt?ontrr% led rate; US 4,486,194, which discloses a
Mafeﬂétherapeutlc device for administering medicaments through the skin; US
‘Alﬂz‘éég?a%% whichliselasesracoredisatiosointiasiomdusag ohdelfeiing
tion a% %gtrecn; infusion rate; US 4,447,224, which discloses a
purtf;ca’cton U Tess %?r
varia flow Imp ant e infusion apparatus for continuous drug delivery;
US 4,439,196, which discloses an osmotic drug delivery system having
cmmr@multi -chamber compartments; and US 4,475,196, which discloses an

gf Cdiﬁ%&%@)ﬁ)‘q SiaNbLH ASPReiRmPRtimeabine 8%, 2004) was

yrapamycin derivative may be administered usin

maintaifespeRIEAYTSte ﬁ@aro? aiRaRSR DRl pEhding R0 oSS FelE SRR
growth %&?&%amq;f@!ateéﬂmu blicatiehgiprdtwge tlestribethsbyrRisiii(PerierBCT

stored Eh x )dd\/l YNQ g‘?ﬁ\? = hre':rsanflea}"gt ? gl\ge%/ | SRy and mogles &reock into

n~to those Skilled in the art, ge to be admlnlstered of a
50 mL a@cbae'srﬁéeﬁ@saymgshm%w@leﬂm@wﬁ%rwaﬁm&wbWWaff%&é‘%n%”i%a
28 °C, gr@ ticular compound, the disease involved, the subject, and the nature
and severlty of the disease and the physical condition of the subject, and
the selected route of administration. The appropriate dosage can be
Produditsaditytietermined by a person skilled in the art. The compositions may
%@H@i\?&%ﬁit@?&%@¥ weightcpreferablystromib®atadionofe Cuitferablyas
from 10-30% 3 of a compound of invention, depending on the
carred QUi & 5@%%& tation it will be recognized by one of skill in the art
that the optimal quantity and spacing of individual dosages of a
FeedintQFiRoupd: of the invention will be determined by the nature and extent of

O ATt B T L B e 2aaet o e e

mocuiqﬁhygmﬂaﬁﬁwm@ft rhatall delepmitrE s pYiste

Medijum 1

component Source Catalogue # Per L

Corn sieep powder  Sigma C-8160 2.5¢g

Yeast extract Difeo 0127-17 3g

Calcium carbonate  Sigma C5929 3g

fron suiphate Sigma FB6833 0.3g

BACTO agar Difco 2140-10 204

Wheat starch Sigma 32760 104g

Water {c 1L
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dosages to be used. This dosage may be repeated as often as
appropriate. If side effects develop the amount and/or frequency of the
dosage can be altered or reduced, in accordance with normal clinical
waracticessBief Description of the Drawings Figure 1: shows tHerstiasigrerefs3

rapamycin Figure 2: shows the fragmentation pathway for

The meardesmethoxyrapanysin driguee13: sbowsihe fragmentation pathway for
39-desmethoxy-40-0O-[2,2- bis(hydroxymethyl)propionyl]rapamycin. Figure
4: shows the fragmentation pathway for

Mediung9- dRemyiethrory1@giyI[2-hydroxyethyl 3-

Compdﬁé?ﬁoxy Z-(hydroxymethyl)-Z-methylpnegiejnoate] rapamycin Figure 5:

shows.th
Toasted gyl %%Qiﬁf@@g%ﬁﬁﬁﬁow 40-0-[2,3 Shis(hydroxymethyl)propionyl] r

Avedeﬂmmyem%mezm@malt%ipmeB@@6/000853 Figure 6: shows the
- 40-0-[2,2
Corn Sie : i

' j d triangles) and
G‘U00539 -desmethoxy- 40-O-(2-hydroxy)ethyl rﬁBé’mycm (B -filled triangles)

(NH4)2$Ianpared to rapamycm (filled squares). EXAMPLES General Methods
Lactic aci ined from commercial
SOUFCGS and used without further purification unless stated otherwise.

CaCOx(Siltgre S. hygroscopicus MG2-10 [IJMNd@ths] (WO 04/007709;

Adjust BHAgOTY @ﬁ}a MQQ&)}—{\NaS malntalned on medium 1 agar plates (see
= m@%?ae[hs%lib;e - - ‘ prepated-after growth on medium 1,

: y () W vV ac?ose in distilled water and

After sistiiredicat 086 Ol vegeiatilecestriraddpete prepdrdd BYMfS&ulating 0.1 mL
of frozen stock into 50 mL medium 2 (see below) in 250 mL flask. The
cultur was jncupated f r 36 to él;8 w)urs at 28 C, 300 rpm. Production

Med:u%%tp{! & R diat eén&% gion (meclin culated at 2.5 - 5% v/v into medium

Compéhdnultivation was carried out for 6-7 days, 26 CP80B rpm. Feeding

TDEiStE%H'NﬁEgH}I/t{ADM ingredients Lid) 30 g
Corn starch (Sigma) 30g
Avedex W80 dextrin (Deymer Ingredients Lid) 18 g
Yeast (Allinson) 3g
Corn Stesp Solids (Sigma) 1g
KHoPO, 259
KoHPC, 254
{(NH4}.504 10¢g
NaCl 5g
CaCO;(Caliec) 10g
MnCls.4H.0 10 mg
Mg80,.7H0 2.5 mg
FeS0,.7H.O 120 mg
ZnS0,.7H.0 50 mg

MES (2-marphoiinoethane sulphuric acid monohydrate) 21.2¢

pH is correctad o 6.0 with 1 M NaOH

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

Medium was sterilised for 20 min at 121 °C.
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The feeding/addition of the selected carboxylic acid was carried out 24 -
48 hours after inoculation and was fed at 1-2 mM unless stated
otherwise. Medium 1: component Source Catalogue # Per L Corn steep
wpowaersSigima C-8160 2.5 g Yeast extract Difco 0127-17 3 R TDaBAMG000853
carbonate Sigma C5929 3 g Iron sulphate Sigma F8633 0.3 g BACTO
After st@&%ra@ifp@ 214030120/ 4Wh eataiarchSigMmab 27 68vED ¢ ( Wateptollih water,

2 2006 gﬁl%%f%ﬂ B2006/000853 The media was then sterilised
f'iter"Stbnlsgg ¢ avﬁ{%o 1C E mgn Medium 2: Rap V7 Seed medium

Component Per L Toasted Nutrisoy (ADM Ingredients Ltd) 5 g Avedex
Med;unv\l@@e&jﬁxmméaemuﬁngredlents Ltd) 35 g Corn Steep Solids (Sigma) 4
Fact AT (80%) 1.6 mL CaCO3(Caltec)
Q AdIUS'[ pH to 7 5 with 1 M NaOH ThP media was then sterilised by
ToastegaitgokvingDI2 IngedesinidAfter sterfliSation 0.16 mL of 40 % glucose is

Avede@ﬂ@@%&t@x@@ﬂeﬁnﬁ@ht%r@t@ﬂi% L,Mpdltﬂ‘ﬁlg?» MD6 medium (Fermentation
! Ntitrisoy(ADM Ingredients Ltd) 30 g

' W8S dextrin (Deymer Ingredients Ltd)
{NH¢}»99,g Yeast (Allinson) 3 g Corn Steep $olids (Sigma) 1 g KH2P0O4 2.5 g

Lactic acid (80%) 1.6 mL
CaC0;{Caliec) 7g
Adjust pH to 7.5 with 1 M NaOH,

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

Medium 5: MD6&/5-1 medium {Fermentation medium)

Component Per L
Toasted Nuirisoy (ADM ingredients Lid) 15 g
Avedex W80 dextrin (Deymer ingredients Lid) 50 g
Yeast (Alinson) 349
Com Siesp Sclids (Sigma) 149
KHPO, 25¢g
KoHP O, 25¢g
(NH4).50, 108
NaCl 13 ¢
CaCQO3(Caliec) 10 g
MnClz 40 3.5 mg
MgSQy4 7HO 15 mg
FaSO, 7HL,0 150 mg
ZnS0, 7HO 60 mg
SAG 471 0.1 ml

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

29



K2HP0O4 2.5 g (NH4)2S04 10 g NaCl5g CaCO3 (Caltec) log
MnCl12.4H20 10 mg M9S04,7H20 2.5 mg FeS0O4.7H20 120 mg
ZnS04.7H20 50 mg MES (2-morpholinoethane sulphuric acid
wmovshpdréde) 21.2 g pH is corrected to 6.0 with 1 M NaOHPBEGR006/000853
sterilization 0.4 mL of Sigma a-amylase (BAN 250) was added to 1 L of
@g%g%womgé urgw«wsﬂrt&seéqﬁarezmammatr@ﬁn Car2gwW0 2081670953185
03, A terilisptign- ; ten! ra (2.
oo SO O Eaine (A g Wargs et sterioat) was added -
mm, rungiRge PP IERIRIM 4: Rap V7a Seed medium Component Per L
Wieamiemhadatrisoy (ADM A fgretients tdys yavedex W80 dextrin
%E'}f%;wa@éed'en@.é*d% Fari RN iR IeeRoRelids (Sigma) 4 g
4 §O4 2 g Lactic acid (80%) 1.6 mL CaCO3(Caltec) 7 g Adjust pH
TPY 536t 1 M NaOHD TS Redia was then sterilised by autoclaving 121
Linear dtadéniins MedlifromS MBS iméulRinto(Bafrmdntaior!firsrltn % B unti 4
min retu\ﬂ/:\rlg nentPeliknde25ted Dittsay (ADM (Ingeediebimidd) 254nmuedex by

e e ) R B3

Micro instrument,

Method B
injection volume: 0.02 mL. HPLC was parformed on 3 micron BRS C18 Hypersil

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

phase of:.
Mobiie phase A Acetonitrile (100 mL), trifluoracstic acid (1 mb), 1 M ammonium
acstate (10 mL) made up fo 1 L with deionised water.
Mobile phase B: Deionised water (100 mL), trifluoracetic acid (1 mL), 1M

ammenium acetate (10 mL) made up to 1 L with acetonitrile,
Flow rate 1 mLU/minute.
A finear gradient from 55 % B — 95 % B was used over 10 minutes, followsd by 2 minutes al
95% B, 0.5 minutes to 55% B and a further 2.5 minutes at 55 % B. Compound detection was by

UV absarbance at 280 nm.

Method ©
The HPLC system comprised an Agilent HP110C and was performed on 3 micron BDS

C18 Hypersil (ThermoHypersii-Keystone Ltd) column, 150 x 4.5 mm, maintained at 40 °C,
running a mobite phase of:

Mobile phase A deionised water.

Mobile phase B:  acstonitile,

Fiow rate 1 mL/minute. '
The system was coupled fo a Bruker Daltonics =squire3000 siectrospray mass spectrometer.
Positive negative switching was used over a scan range of 500 to 1000 Dalton.
A linear gradient from 55 % B — 85 % B was used over 10 minutes, followed by 2 minutes at 85

% B, 0.5 minutes to 55% B and a further 2.6 minutes at 55 % B.
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(NH4)2S04 10 g NaCl 13g CaCO3(Caltec) log MnCI2 4H20 3.5 mg

MgSO4 7H20 15 mg FeS04 7H20 150 me ZnS0O4 7H20 60 mg SAG

471 0.1 ml Medium was sterilised for 30 min at 121 C. After sterilisation
wibpwfiesuetose per L was added. After 48h 0.5 g/L of L-lysh&WagH06/000853

added. Analytical Methods Method A 29 WO 2006/095185

Synfheffgl 9;1’1/,%552006/000853 Injectlon volume: 0.005-0.1 mL (as required

pending on sensitivity) .
AH&ﬁF@%@W[ﬁ@?{“ =d o }rj| §§ 50%9;’2%53%9%@&@&5&%&5&%@ using

sommeraahobit ghasaotsmcTe SRS HOT TR Aokt UE WAy
1100 HM@%&?E@%a@er@l%ltEﬁmE:samdﬁﬁﬂﬁtet@%rﬂ@e@l@mﬁ?a{@qﬂ!'?ﬁ‘ﬁd with an
ei@ctrosm#;? %t%?ll&ﬁzl;: o) % dlev@éélv agi %%Jé?@ﬁt&@cﬁﬂ@hgxm%@u%\@/@ﬁuaiﬂ BDS

unt 4 min returnin

G 94 (DBtECDMMEE BWW‘%@@F@H&%&%’%? B R ¥ o 100
% acetoPRAGIQBICIYAIECIOSR By Pnisatigiv @Qﬁl@é%mﬁé@ﬁt%sﬁﬁﬁﬁi@mlﬂ
M'%roma%zwa uattre: MIGEoBsument. Mﬁl%&hw@m@ veluBnesAR2 to

§ per ormed on 3 micron C&B Hgg}
the sokv(eﬁhgrﬁfowméfﬁlITKQMGH@EL%‘)“&%F nﬁlf“fgb‘? isé“mrﬁ’%%?ﬁ{“%’r?*endagf 5
derivatifes BIAIBY aanm@b’éaaf@Baﬁaﬁr@l\ﬂbIadegsimésmw@ét@ﬁﬁrﬁieﬁmmﬁmﬁmc rmer
trl_fluora_cetlc acid (1 mL), 1 M ammonium acetate (10 mL) madeupto 1L
with deionised water. Mobile phase B: Deionised water (100 mL),
trifluoracetic acid (1 mL), 1M ammonium acetate (10 mL) made uptollL
in vitro Witk agetenittileanEdouctiate | mL/minute.

In viiro evaluation of compounds for anticancer activity in a panel of 12 human tumour

anly.

cell lines in a monolayer prolifsration assay was carried out at the Oncoiest Testing Facliity,
institute for Experimental Oncology, Oncotast GmbH, Frefourg. The characteristics of the 12

salacted cell lines is summarised in Table 1.

Table 1 Test cell lines

#  Cellline Characferistics

1 MCF-7 Breast, NCl 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-H480 Lung, NCI standard

5 SF-268 CNS, NCI standard

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

7 A498 Renal, high MDR expression,

8  GXF251L Gastric

9 MEXF 394NL Melanoma

10 UXF 1138L Uterus

11 LNCAP Prostate - PTEN negative

12 D45 Prostate - PTEN positive

The Oncotest call lines were established from human tumor xenografts as described by
Roth et al. 1899, The origin of the donor xenografts was described by Fiebig et al. 1889, 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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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
wianmddethsd C The HPLC system comprised an Agilent HP FPLOOGRd0s/amss3

performed on 3 micron BDS C18 Hypersil (ThermoHypersil-Keystone Ltd)
SPlUMP 150 k4. 8HuRvisaaipsainar at40cn autding & mobitédilesiseipsphere

., Mobie phase A: deionised e phaseBiseetasitle, o e
(95 % af'rﬁL/‘n#)Rﬁ)cé{f fh(raagé)%t%ﬂ% vrvxé?gguﬁe&d to %Bruker Daltonics Esquire3000

serum, @leéftrfosphal srassgettdmétePe PEETITR egative 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
Monolapeinatesyte BSshemitrtisnshargasshiliutes at 55 % B. 30 WO

2006/0951.85 R -T15BR0REAHMBER B ymthetcmietiafigs A itacishs were
carried qut under anhydro It Staledrathgrwisseasing
ComPDUES{?hﬁéﬁh%ﬂ?‘g\%aﬁ éﬂi rigg%o veﬁ?é?%w g%%z(n t§’\%lltvgc;'r% mfmore%igx countad

BEAY\AESYRIR BT VeSIRsh TP RIBTE SoGpRe B 16 s BRUKeF Daltonics

and plaBSHIERE0A: Braswmepeisomatertguippedivians deendprey S8 HTLINe

5 - 10 RENVER R A MR QR A LI amEaney P EonmrokpmBia0
crov, ST b BB 0D PEBTEOT U8 BEUGHT B P b ealum containing

machecde0adictpeioa«is Somin atrkeOianitotitalnNIMITABeERE LS a®
. recorded sh&Mpadecehamicalisiiily areareferenstlitasthe

applied é%?\\ygnctoﬁ%é; %%Qmio ﬁgongggmived% ig%ﬁea ced by 0.2 mL of an
exposurEy g SHINTR GEARNPFAMILR WP HE defatives exist as a mixture of
aqueouSQREpHMersolb agBiyarheiats Eonasspditcrieaksiafor eaRfiR e oR% St °<'ls
are pen‘{a'é%%;ﬁi‘éé%ﬁ%k%é‘ztrnaQH@%E&@%,ag%’tgzint?&M@r@u@%@étﬁi@i@ém@@iﬁnﬂsﬁwred

~ "7 anticancer activity in a panel.o Juma u .- &Y. giving
e e B s MR L g
diract rétailitip ostituts fonBExpr it ®ffeology, Oncotest GmbH, Freiburg.

Hﬁzﬁvﬂh Aragiersticseidhed 2s selastpshart! nestis sunmariseakivd abfeppunds,
Table |

ICr & ICH vaéueg-ggg“g glsltilmaetgdcig Iplll& m%%gfq%%t\?r%s Egﬁcentration versus cell viability.

Example 1. Fermentation and isolation of 30-desmethoxyrapamycin
38-desmethoxyrapamysin was produced by growing cultures of S. hygroscopicus MG2-
10 [IJMNOQLhis] and feeding with cyclohexanecarboxylic acid {CHCA) as described below.

Liguid cuffure

A vegetative culture of S, hygroscopicus MG2-10 [iJ MNOQLhis} was cultivaied as
described in Materials & Methods. Production cultures were inoculated with vegetative culture
at 0.5 mbL into 7 mL medium 3 in 50 mi tubes. Culiivation was carried out for 7 days, 26 °C, 300
rpm. One milliiitre samples were axtracted 1.1 acetonitrile with shaking for 30 min, centrifuged
10 min, 13,000 rpm and analysed and guantified 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 nroposed to be the desired 3%-desmethoxyrapamycin

on the basis of the analytical data discussed undsr characterisation below,
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1 MCF-? Breast, NCI standard 2 MDA-MB-231 Breast - PTEN positive
resistant to 17-AAG 3 MDA-MB-468 Breast - PTEN negative, resistan'E to
17-AAG 4 NCI-H460 Lung, NCI standard 5 SF-268 CNS, NCI standard 6
WOV@ARS3EOvarian - p85 mutated. AKT amplified. 7 A498 RENaE; Bt/ 000853
MDR expression, 8 GXF 251 L Gastric 9 MEXF 394NL Melanoma 10
Eermenidish 1138L Uterus 11 LNCAP Prostate - PTEN negative 12 DU145

Prostate - PTEN pp itive Th cote
MBS RRBIRS xe%ougra AU egs%r &5 %%%%géaﬁwggqlgmﬁ @ﬁgiﬁig\;ﬂgf

was cuimmﬁw@%gﬁaﬁﬁswﬁ%@%ﬁﬁ@a‘%% BiR§ Bt 41565 AT Gl Tines

in
in Med[dﬂ?ﬁ%ghﬂfc@m@mdi fronviihe INC| ¢E160n, 36268, @&E@ﬁmfa@c@@rﬁag\faés

B-
st N R T e S

was carlingsutifes Stharaise shecinBds A R PR YR Mdia”
altering FEARRNET (9548 atindritm O3 raed ofelath/msixX masstium to AR REMTS ™
The feeéuaﬁ;b {0 &c%%g\é% Oco/ f%@g!é@é 4 SV aRd & 3pglmb gentamichstRbuation

ermany). ayer assay - brief description of protocol 1: A
to give mf@diﬁ@d%ﬂ@'ﬁ%[]ﬁf foitfe assay was used to assess the effects of the test
compound(s) on the growth of twelve human tumor cell lines (Dengler et

Extra Cf,%n ?2109}2'5#]% at gﬁfly, celtls (;Neredhaltrvezted from exponential phase cultures
[ counted an ated in 96 wel fla bott
Bt BHRIgP SR AE LS TR o T D08 Ve
and thefesfelboAdtpeiR the redo eyt AR thie)célls ﬁ&i?éﬂﬁ#@@%&%%ﬁ*&ﬁ%\”“h

Dramn@%pg\qﬁ%%ﬁkoﬁ?W%% W&H’éﬂ {B-rantrakwells pak plasepobetdbuies with
acetonngﬁgt@aﬁﬁ!ﬁ? I%%%ég%aé: gain are§ ded,to the wells, £agh.capcemiation

e app?ed In two concentrations

aqueougk@@aemama@anMeﬁ@ﬂ@vmmgtmw@@@fi@ﬁ%t?&u‘gﬁ%fﬁa%@%t%l@ "2
). The %Hlv%%mgqm\wmawm iest &@mp@wms geplaced by 0.2 mL of an

queous propidium iodide

Ao T el 6T e parRABH oy o e .
5.5 om Afieetingiiiecpiates unsSCERHSTS T REBEN TSR Cytontior ™
fapamyég%émﬁﬁggéﬁ%fﬁﬁg%éﬁmtm 3R Emmissior G20mmgdgivimgup. The
residug (2.6 g) was further chromatographed (in three batches) over Sephadex LH20, eluting
with 10:10:1 chloroform/heptane/ethanal. The semipurified rapamycin analogue (1.7 gywas
purified by reverse phase {C1 8) preparative HPLC using a Gilson HPLC, eiuting a Phenomenex
24 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 soivent

‘removed in vacuo to give 38-desmethoxyrapamycin (563 mg).

Characterisation

The "H NMR spectrum of 39-desmethoxyrapamycin was equivaient io that of a standard
(P. Lowden, Ph.D. Dissertation, University of Cambridge, 1997). PC-NMR (125 MHz), 8¢ (ppm):
215,75, 208.27, 169,19, 166.71, 140.13, 135.94, 133. 81, 130.10, 129.62, 126.80, 126.33,
08.42, 84.77, B4.37, 75.85, 70.91, 67.10, 59.44, 55.82, 51.21, 46.50, 44.17, 41.39, 40.7C,
40.18, 38.74, 38.37, 35.44, 38.26, 25,08, 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 ratic for the novel

rapamycin analogue is 30 atomic mass units iower than that for rapamycin, consistent with the
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direct relationship to the total number of viable cells. Growth inhibition is

expressed as treatedlcontrol x 100 (% TIC). For active compounds, 1C50

& IC70 values were estimated by plotting compound concentration versus
wigehoveeloitss Example 1. Fermentation and isolation of PCT/GB2006/000853

39-desmethoxyrapamycin 39-desmethoxyrapamycin was produced by

absencd r@\ﬂl%ﬁﬁl&d kesupf %n@%?é@ﬁfe%p fRus] JA@Zet@aﬂw&%mw f?m@g
ohexanecar ic.acl a W Bdqui
I-+KT gaﬁ&réc men no;%ure g{%a%ygrgaé:\r SHEEREH Q

egea ive cu copicus MG2-1 Q JMND? héde
desme tiexy reRIVAEST A Wis MsRICHFINIFRITERS é{?ﬁ%‘ma%%% &ion et iFurz
,Reatheweq:egng@g@{gmgwltbmxegﬁtﬁm/emmr@z #0G rhismess sreeiedisin 3 in
tragmentaﬁlrf' mi- Jub er%rr \Hlt%%t'r%@ wes gardedkoubion 7-Aays ¢ .6 vB0R fHRMbOBEs

tre samples were extracted 1:1 acetonitrile with shaking for. 3{0 min,
me’fhoxbféﬁﬁﬂﬂ?@@tﬂe%’ HRmTraBTEe0 PR ard h aRERES NG ?;6/ ?%E%I d accc}/rdlng to
This ma’:ﬁ%adysﬁrbﬁ@ﬂnpda@rﬁeeaﬁdamtals itivibtivodsipte s milimEtion of product
desmeﬁg tfe% ned by mass spectrometry using analysis Method C (see
aterials & Methods). The observed rapamycin analogue was proposed
to be the desired 39-desmethoxyrapamycin on the basis of the analytlcal
Examptiata Sisdessethungiépchdrdetasisadorxyaiethy BprariDodGRYBY 8%

P&Eé@ﬁg&g@é%oégﬁ EEQEWWW@MHFB@%M?@MWHN kgrithesised from
Medium 4 of roscopic W‘;z 10’\Li MNOOths] was cultivated
39-des ReluRHARPAY e S%Qwﬁtm?eﬁa RO S hods: A secondary vegetative

culture in Medium 4 was inoculated at 10 % v/v, 28 C, 250 rpm, for 24h.
2.1 ORIALY Sl Ge eSS - bmulﬁieﬂaﬁg@%yé\nim medium 5 (see

aterials & Methods |n L fermente t r
SRS IR o e N 3 S 6 SN were
dfssotvad:te‘rlﬁgntheﬂmi5e¢|1é’ﬁQ|ﬂt§péeJOﬁﬂﬁ|ﬁﬁ’tﬂﬁ‘tiidi'é‘ﬁé%@ﬁtﬂ”iaéhﬂ%' VG- 0°

mL, C. ﬁ@n%ﬂ%@%@é 2445dmsoh wbefecdingiaf oy clohexSiedagvoyticrdoicbw/tes
addi tsora%lr,g%)eerm?j (?rtt %4 qﬁ;%;%%%%%‘@?{h@ gulation Ao diveadiDBliner. Atter that

xtraction an Purlflcatlon The ermentatéEl otp 210

period (30rh) wausetrd Witk B RIS IARIEFHADTARBTET YRS
°C. 20 %@tﬁw%&g@emeiteame&eﬁs {i0orgim 3BOEr npaa)ww@sup@mamnpm@ted

sodtun}ggde d erttgar 1aig fﬁgr{ %ﬁ%%rgﬂ'r%m F/BoL AR ég%‘té”é%e%n];@ﬁtratton

Was Was wise with acetone to str off the ra whicb was
under f@ﬁ&@ﬁt@%ﬁ'ﬁﬂé@%ﬁi@?ﬁ o temRbEE ‘?}53[18 58’ Oé‘ﬁueous
used wHGBGENHAE wiakcthen tiluted:tb2dueritilasaiien.and extracted with ethyl

He NM%@@TSA?%XQ%&:  Fe Salventwas [emaveein ¥asHMIogie @ BFoWB-0ITMS).
MS (ES1) m/z 978 [M+Na]”

2.2 Synthesis of 2,4,6-frichlorobenzoic 2’ 2° 5ifrimethyi-1°, 3 ~dioxane-5’ carboxylic
anhydride

2 2-Dimethoxypropane {13.5 g, 130 mmol) and p-ioluenesulfonic acid monohydrate (100
mg, C.53 mmol, 0.4 mol %) were added to a solution of 2,2-his(hydroxymethyljpropionic acid
(13.5 g, 100 mmol} in acetone (100 mL). The reaction mixiure was stirred at room iemperature
for 2 h. After that period moist sodium hydrogencarbenate 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 exfracts were concentrated under reduced pressure to yield a white solid, 16.2 ¢ {83%)

34



The extract was dissolved in acetone, dried onto silica, applied to a silica
column (6 x 6.5 cm diameter) and eluted with a stepwise gradient of
acetone/hexane (20 % - 40 %). The rapamycin analogue-containing
Weiiofissmere pooled and the solvent removed in vacuo. ThRCTESME/ (20853
g) was further chromatographed (in three batches) over Sephadex LH20,
1H—NMF@{H@@Q’IH”A’?tb@@lQ’%%ﬂ?ﬂi@r@;cwwhﬁptfﬁimmﬁgﬂhﬂﬁémm(@rmﬁﬁ 1.45 (s, 1H)
rapamycin ogue (1.7 g) was purified by reverse phase (C18
141 (S’p%pﬁ%tg\%qﬁgLC using a Gilson HPLC, eluting a Phenomenex 21.2 x
250 mm Luna 5 pm C18 BDS column with 21 mL/min of 65 % .
asetonitile/watereT bemmost pirefractions (fueatkadisyitmanheaneipaco’ Us
e fRVPINed.anddheselvieRt JIeBoYethimvRacoto giveled to 0
5,362,7 ‘_?éqé%m%eﬁ\é%??agggdr?%% ma). haracgeggat}?r% %@%}%E‘ NMR 4 5.
°C and gpaigd o fﬁ@’éﬁ?e?ﬁﬁ%‘?%ﬁgﬁ%@l WAE eqtivAlent o that ofn =
richiorsianagrdhidfidk cweiem-Ph . rDiste Tatoratinn ey 8f CHRBAIRS™M997).
emperdiis Hh GRS, KRS fﬁ’%g R ’i%%%%anggﬁf %\@gﬂz{z’m et
D. .61, . . , S Qi ed (as
The comings! FiTgTE ¥ RIS HA %fébz%oﬁl‘?’ff?féﬁgb‘fh&.f?, s A0,

below) ¢@hb6; B8HA4 pBBIBF®B5.44, 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. . CMS and LCMS" i re, extitactsy o o 5-
23 SHOHEEIRAC e TS TS F5F emﬁ?og\%e %ﬁpﬁyﬁéﬂya%r%ldgue is 30 atomic
trimethyiia§sdimiedbiver-tivamienadfor rapamycin, consistent with the 33 WO

2006/0923 85 RGTILAR200RHNABE]raksete (GDA methoxy oo upHibAS-

observed: [M-Hj 882 3 H4]' +Nali IM#HI922,2 soiutios
desmetppXiaRa ARSEE S %ghwab\ééc}u%tg gca%%%ey?]ei‘o%%?éﬁrﬁ)ns for 39 sowen

was codesretRExyraPACIR TS BV INES RFRh iHRE AGRISHIAROA
tﬁcmar@@g,hygm(gi%ugggg%)tr%ﬁS'Eﬁaﬁmr5§brﬁbfis?maﬁ$ txtijﬁ;&ﬁ/ggi@%ﬁ mmol) in 1
O AALlfsle L dec v 3S MGy THAGBEHARRGRIANDERWS &t O
ml dmﬁ%o?@%%%%%w Se?ﬁlig?/%F?’aerE%ﬁ?ﬁiBr? gnalo ue where }’lle los ?f a_m zmt%)éywiih ?
°C for hiagnscbarretVRIRR Wy RN A M 'R & &y Eiohdxy
mi of dRRISHmIhisassEpactanstesditgéhmtiorstkitd s enirely agrisigent
ith 39- desmet YEIR-sBXaMOIR Zsid, sodium hydrogencarbonate
separa%_ edg%ae%%d@l%%%%%g, ‘[%is(h dro>§y eth Cii Pro,giogxi rgpg&yé(gciii ressUre gave
SOiUffOBgﬂéé@tﬁétﬁwwm%?[?‘?ﬁiﬁiﬁﬁéﬁg épﬁ%‘? propionyirapamycin was_
the titisSytesiapssfeomuraasdesmetiatyrapavsitimaedsrainy aHE oG caton.
ocedure. 2.1 Synthesis of 39-desmethoxy-28-0-trimethylsily! rapamycin
MS (Eggﬁiﬁn@t o]>r<-{ rapamycin (170 mg, 0.17 mmol) and imidazole (51 mg,

0.75 mmol) were dissolved in 5 mL ethyl acetate at 0 C. To this cold
solution chlorotrimethyisilane (77 mg, 0.09

2.4. 39-desmathoxy—40—o-[2,Z-bis(hydroxymathyl)propiony}}rapamyoin

Crude 29-desmethoxyrapamycin-28-0-trimethyisilyl ether 40-ester with 2,25~
rimethyl[1.3-dioxane}-B-carboxylic acid from example 2.3 was dissolved in 2 mL. acetone and
0.5 mL of 0.5 N sulfuric acid was added. The reaction mixture was stirred for 5 h at room
temperature and subsequently neutralised by the addition of 5 mL saturated sodium
hydrogencarbonate solution and 5 mi water. The aqueous mixture was extracted with athyl
acetate and the combined organic extracts were dried over sodium suiphate. Concentration
under reduced pressure gave a colourless solid which was purified by size exclusion
chromatography on Sephadex L H20 using chioroform/heptans/ethanol (viviv 10:10:1 ) as

eluenis.



mL, 0.71 mmol) was added drop wise over a period of 10 min. Stirring was
continued for additional 60 min to complete the formation of the
28,39-bis-O-trimethylsilyl ether. After that period 0.4 mL aqueous 0.5 N

wsutfuniesaoid was added and the mixture was stirred for 2.5 RETG-ESHBOMHES3
ethyl acetate was added and the organic layer was washed with brine,

xHuNMRS(%E}H%ﬁg, ?@@HH% Wgﬁmmbmm@wwme&dmmw.@Wg;ﬂzg%e;.os (s,
Ny ORGRpAL Ieduaed pressureyisiden theoe.
3H); | Cﬁ%-ﬁﬁ%?é%%ﬁ%%%@ﬁg@ﬂ? lon sinderieduaed pessyrey

colourless solid which was used without
MS (ESfunferQ2aifichidon for the subsequent reaction. 'H-NMR (400 MHz,

CDCI3), b (ppm): 4.07 (d, 1H, J=6.5 Hz, C(28)-H), 0.00 (s, 9H,
28-O-TMS). MS (ESI) m/z 978 [M+Na]+ 2.2. Synthesis of
2,4,6-trichlorobenzoic 22'5'trimethyl-1',3'-dioxane-5' carboxylic anhydride

Exampl2, 2: Dirsssosiimopie @y 4 ors %ﬁ?%rﬁd%ﬁoluenesulfonic acid

monohydrate (100 mg, 0.53 mmol, 0.4 mol %) were added to a solution of

,2-hi ro lopic.acid (13.5 g, 100 mmol) in acetone (100
a1 %%%.ﬁ'ﬁg@ﬁrgénggtig@ﬁ?ﬁ%ﬁrgﬁggﬁﬁreq at raom temperatyre, forgrharfftes-
thealwériodd %fé?gt%ﬂﬂi???ﬂv@gééﬁ%ﬁ%r%gowgs adga’ed'z%nd the mixture
utidendNBESHI ensorfusthiercsmhimites; Metseseperhaeaitdias deCanted off and .
o congentr ¢l presseranTbe Fesutidgasoliet was trgatelimin an
i SRR her (LIS it QLS OXEEHE SR et
stirfing weRceRHe BRISHRRI_d BHEss e To yleﬁ a white solid, 16.2 g (93%)
The trifad W 20061 @A585PETHERZE08U08S Y FLRRAY (400 MHZ, CDC13),

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

1.41 (s, 1H) 1.20 (s, 1H). This material A ted into an
o S T e o
3ceenine (g T8 (A olpwhadrsel deriA F9ETS ”érbélécﬁ 0
S e S0 S5 Pman Thecr:
mmol) and 2,4,6- trichlorobenzoyl nmel.of he origina
dicmor‘?@?&@?%ﬁ?ﬁ%ﬁ@?ﬁ@éﬂ 'rﬁct%r% Eﬁ?érr'?gerature for 5 hours. The drégr%i Igir o h
volumepribipiteteimeisiaroaimsarwanshiva Wi R ESERFTRET. “ie Combine
st roorfEFBENRS e S vacum i @it OIS SEIMH IS Bé2d 1
as_ below) without further purificat . s ic layer was
water (% FHEYFHBH rg%%m?/é? rilk@g%ct){%%ng? @'E?]g I%ITI%/I e%erai, 4?2-(9rg§% [;\i\éﬁslf:lfé Sebinad
separatEinEtH i cQLE TS WARSORARSE Mg Rcstete 1« X & i) t
it i o e o o Fon
glve a 8?&?”5??8&%%%%%?%@ églgtlgﬁmﬁﬁg cooled tov(l) C and DIAP (102 mg,
hexan@iBAeneneliwiEsateed THRY HIBIGHOR 5t 3,508 |

TH-NMR {500 MHz, CDCls), 5 (ppm): 4.16 (d, 1H, J=8.5Hz, C(28)-H), 3.73 (1, 2H, J = 8.7 Hz),
3.52 (t, 2H, J = 6.7 Hz), 0.82 (s, OH), 0.06 (s, 6H}; ‘30-_NMR (125 MHz, CDClg), 8 (ppm): 76.67
(C-40), 59.31 (CHy), 63.03 (CHz), 25.92 (3C), 18.36, -5.23 (2C).

MS (ESH) m/z 1065 [M+Nal’

3.3. 30-Desmethoxy-40-0-(2-hydroxy)ethy! rapamycin

A solution of 40—O—{Zn(ten‘—butyldimethylsilyl}]ethyI—BQ-desmethoxy rapamycin (160 mg,
0.15 mmol) in 2 mL acstone was treated with 0.3 mL of 0.5 N sulfuric acid at room fermnparature.
The solution was allowed fo stand at room temperaiure for 3 h and was subsequently quenched
by the addition of 5 mL saturaied sodium hydrogencarbonate solution and 10 mL water. The

agqueous mixiure was exiracted with sthyl acetate (3 x 10 mL) and the combined organic
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trichlorobenzoic 2',2',5'-trimethyl-1',3'-dioxane-5' carboxylic anhydride (159
mg, 0.42 mmol) in 1 mL dichloromethane was added over a period of 10
min. The reaction mixture was stirred at 0 C for 5 h and the conversion
woasasiariteied by LC/MS. The reaction mixture was diluted RUthGB 2wk aiss3
dichloromethane and quenched by addition of 5 mL water. The organic
axracl DL WS Sparaled sarkwashied suasssshealyuitv@ Hssulh e aeid

sodium hydroge bonat lu g@j@@dlum
solourless FSfis gfﬁ B%Eeng{gaﬂ 8url? o 8 HBP aterDIYing oy

h under redTJc pressure ga tle
MR CpOITR GBPOIGLIESS Toa Wb was Fee .quea?&m% 2 l{ﬁb%*f“ 820 (m
11, c(drherputification MMS CESI) o/ zoba 17EVBHI244), 77.20 (C- 26),68.9% (GH:0),
égpgesmethoxy 40-0-r2,2-bis(hydroxymethyi)propionyilrapamyci n Crude
62.10 'smethoxyrapamycin-28-O-trimethylsilyl ether 40-ester with 2,2,5-
MS (EStiimeR§Til-diakane]-5-carboxylic acid from example 2.3 was dissolved in
2 mL acetone and 0.5 mL of 0.5 N sulfuric acid was added. The reaction

Examp{n é %-aes LZ%EPE?%&"Z%a@ggﬁrzﬁgﬁﬂ@fﬁ%@@ﬂgnﬁﬂﬁﬁﬁmw through

heutralise dition of 5 mL saturated sodlum hydrogencarbonate

lipase %ﬁﬁ)ﬂéﬁ%ﬁ%‘%ﬁ%ﬁt@?g%%ﬁmrﬁp RPEWas extracted with ethyl

A mixiuaceta® anehtieopmbinedndiganiweR Ba ClE W reit i 8 Svisiesayiims-dioxans]-

s
R 20

o zs@@a@aaﬁmwﬁaémmm VR T 070 B e S kT

atmospRORGHESARE TAS BIDDE/ 0008EENTHENNR (BUTPIE FopstseR) oEpSiRNine

matenazl FAEM YL %%Q‘)dh@d %r%ﬁk(%%&e%@ {mar2Hhrdu0B (6 pBH) TN VIR

enzymel%ﬁggvv;ﬁgeé@%?’ AP i SO (U0 CHER. A0

conoen%%ﬁﬁs%ﬁed%&ﬂﬁ@@%ﬂ@@é@ﬂww%?ﬁ%ﬁw i THF (50 mL) and H;50.

(18 mLZO(geiq %@%&B@W@MWMEW@W@@ A sahtignefm temperaiurs for 5 h and
2-( tert butyidimeth SI| thylene gl 9 Y4 D (50
the reafipgetrs ﬁg‘%ﬁ%fﬂ e%n?’noé{ Fgg %%} ﬁ?czfro@n%%%négv?;@ c)g?)j{gegd 0 b7”§@

mL). THG. a@“mﬁ%rmm@mmw@ﬁi@dawméﬁ@@%@i<11 RLmBEERFIP RS SHaEE ™
oxiractOMRFAPEHIL I 81N RachostiningavastcaatiatiedfiocadditicratiEBlinin at

Purifi ca'%c?ntﬁé gga%n“gle[%%tgh%f “r)é tlor}ég a%ée A l?"‘%g&?@tﬁéﬂﬁ%&@%é@%@i%ﬁﬁ%

nas low
solid. 40-0-(2-(tert-butyldimethyfsiiyl) jethyl-39-desmethoxyrapamycin
The Nr@ﬁ &%m@nheamﬁmmwﬂcﬁmm 0.24 mmol) and

ms (5] ?Ygﬁt %5%3 A “9'” LBk o S8 mmalNaTe: Q@éqgn\é"élﬂm/z 850, 728,

oxyet yl trifiate (0.65 mmol in 6 _
oz swcﬁwrmwamdamm TR TR SR WL BrEnrdn e

3 a third of its original

Exaimplie 5 28-Dasmethoxy-40-0-[2-hydroxyethyi 3-hydroxy-2-{hydroxymethyl}-2-

methyipropanoate] rapamycin

A mixture of 38-Desmsthoxy-40-0O-(2-hydroxy)sthyl rapamycin (40 mg, 0.04 mmol), viny! 2,2,5-
trimethyl[1.3-dioxans]-5-carboxylale (25 mg, .13 mmol), lipase PS-C “Amanc” Ii (40 mg) and
molecular sieve 0.5 nm {40 mg) in anhydrous tert-Butyl methy! ether {2 mL) was heated to 43 °C
under an atmosphere of argon. After 72 h LCVIS monitaring showed complete conversion of

" the starfing material. THF (10 mL) was added and the mixiure was filtered through a pad of
celite. The enzyme was washed with THF (2 x 10 mL) and the combinad organic extracis were

consentrated under reduced pressure. The residue was dissolved in acetoné (7.5 mL) and
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volume with a gentle stream of nitrogen and the resulting suspension was
stirred for further 72 In at room temperature. After that period saturated
sodium hydrogencarbonate solution (5 mL) and water (5 mL) were added
wanhabresmpsure was stirred for 30 min. The organic layer wasgepasedwdoss3
and the aqueous phase was extracted with ethyl acetate (2 x 5 mL). The

H.S0, (E.%Wiﬂﬁﬂé%@?é‘é@a%@ 3@@@@@5 @w@ﬁiatir:mig@%@ng@?:g;r 2
concentratea undey re L;IC e, ur . QIV ‘ o, rifig

henc thﬁﬁe@(‘}ﬂ%ﬁ“@ﬁ?gﬁwegt{gg?ab%%%%ggﬁtﬁc%%dg?ﬁiég{ a%r%agie ﬂrgrﬁj hexageet al:ic

110 L) s OGNS (P BT GATENE PO do'n COTLHISSESS id- ‘ﬂ-ﬁﬁﬁ R

axtracts (902 M2 CRGERI0H Gprayatct BofderitsHiadetBepH2LC @By W7 3T

. 2H,J=57Hz = 5.7 52} 0.8%f5n @) 8665 BIH)EDS column
iR T e e
e e ) o Stk e bR

ccéour%e@@S@féﬁmethOXy-40j0-(2-hyC_irOXy) ethyl rapamycin A solution o.f
MS {ES@%} '%éﬁ@'%?'?!%%@éﬂéﬂé@)ﬁ%'-s%%r&iﬂ_%agﬁaog(yvéaﬁammm(%@, RS,

¥
in

mmo mL acetone was treated with 0.3 mL of D, sHBEG At re
738, 614tGehmhiRmperatLfa! FRESHTGNGH Was aﬁlé\%/%ﬂ%%tals %%18%a§teroom &
4. temperature for 3 h and was subsequently quenched by the addition of 5

mL saturated sodium hydrogencarbonate solution and 10 mL water. The

S b e S i e ST

rapamyigre dried over sodium sulfate. Concentration under reduced pressure
gave a colourless solid which was further purified by HPLC '

water/acetonitrile v:v 20/80). 'H-NMR (50 4 s ¥ 4ih&nel)-5-

R e e A o A R A RT
330eMREI25 MHz, CDCI3), o (ppm): 78.65 (C-40), 77.20 (C-28), 68.93
(CH20), 62.10 (CH20). MS (ESI) m/z 951 [MNa]' Example 4

 39-desmethoxy-40-0-[2,2-bis(hydro rapiemyAlapasty Ginhraugh
A m‘Xt“ﬁ“f)8%%76%3@/3@%%%%%7%%% |8§r§06¥y Sia-&%@ﬁgégxﬁ%?amxgn A mﬁ(r(ﬂr; n?f) and
trimeth39-BetimetkbRyrbamipsr 17 219 gl ORI i1~ " g P
moaecu%és%-J,QA@!eﬁ[g?%gmgﬁoan?@mégggsﬁ?%%ﬁﬁm )

- . Hiere
under a&rﬂ%?&t% rfe?{-ﬁé%ﬂ r%%?ﬁ)ﬂ' ethggéq (§ﬁ51rLr%}I# Wag%heebtré(jj 0 %}E‘.tgeucng,leDr“;?eQi
througk%m@@phe?é%f%@@‘?ﬁ%ﬁé’t’%i@% St iﬁé showe qo.mpciet.e 3
organic%@r‘é%@@@r@fﬁﬂﬁﬂﬁﬁﬁw@ﬁﬁm&ﬁzcidﬁﬂ?@Wm@u;ﬁhaq’ﬁéjh ‘ }

- mixture was filtered thr GHIS £RZ was washetss a pale
Purificafiih bﬁ&‘és??cérmarﬁ raégr%g‘t%g ggomligin%d oraani% extrgg? were
yeliow sgiitcentrated under reduced pressure. The residue was dissolved in THE

Ms (450 mlshasdHRE04
8.2 27-O~dasmethyi-39~desmethoxy—4d-0~[2,2~b':s(hydroxymethy!)prep%onyl]rapamycin

The material from 6.1 was dissolved in acstone (6 mL} and H;80, {2 mL, 0.5 N) was added.
The solution was allowed fo stand at room femperature for 2 h and the reaction subsequently
quenched by the addifion of sat. NaHCOs (10 mbL) and water (10 mL). The agueous mixture was
axtracted with EtOAc {3 x 10 mL) and the combined organic exiracts were dried over MgS0,.
Removal of solvents gave the product as yellowish solid. Purification by preparative HPLC on a
Phenomenex 21.2 x 50 mm Luna 5 um C18 BDS column using a gradient from 78:30
MeCN/water fo 100 % MeCN over 15 min gave the product as a colourless solid.
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(15 mL, 0.5 N) was added. The solution was allowed to stand at room
temperature for 5 h and the reaction was subsequently quenched by the
addition of NaHCO3 (50 mL, 5 %) and brine (50 mL). The aqueous

Wi Bireowas extracted with EtOAC (3 x 100 mL) and the coBliteB2oreaniies3
extracts were dried over MgSO4. Removal of solvents gave the product

MS (Esﬁ%ﬁemb§?ﬂ%ﬁfﬁf@i@;ﬂé@?ﬂaﬂhzmﬂﬁwa%hmﬁ/ﬁé@? ?%E@)
ave the product as a.colour . -NMB aasedde Wi
800, 56‘?h3%f“§’>&aﬁ%§|*e” %%?ﬁ&ﬁﬁ"io%m%ﬁaé Era mentati Wﬁg; "
1H NMR Gl M iRG g dvervrs 5t /7 856199868 ?éi G0 Bl a1 aha
4.19 (d,431 #naceondanes-with Bee fiag e atetion, pattetrP8Hewriih Figure 3.
Example 5 39-Desmethoxy-40-0-[2-hydroxyethyl
3-hydroxy-2-(hydroxymethyl)-2- methylpropanoate] rapamycin A mixture
of 39-Desmethoxy-40-0-(2-hydroxy)ethyl rapamycin (40 mg, 0.04 mmol),
Examphiny! 242, FtrisiavethytaBedimtmel-e- cathsy @Y As MG Iox 8 A7
lipgse, PS-C b (40 mohand ssoelesalar sieve 0.5 nm (40 mg) in
Py drox%%%r%%f%ﬁ%%%ﬁ methyl etheﬁ(z mL)l?gv;/as heated to 43 C under an
bis(hydsaraapiersPRIrEET %?é'ﬁ/yﬁrh LCIMS monitoring showed complete
In vitro ERIVEISIONT BE-dhenstimingAhaePal B ¢ TAPPRMS R AT R T oXy -40-
o o A ihrouabaapadef seelitecEhecenzyme peasiwashbdman
B o e —
tumour eghlestt/ate A ERRIBIS SIBLSE presSare. i

pressure. The residue was dissolved in
in the gacetone{fBrab)wnd3? WodiebrgEdYs FEFREE5806/000853 H2S04

25,010 5N ywsseaddedsEhersautieaassaliouweestostirdaarooniuplicate

~temperature for 2 h and the, reactiorn-s thes il tin
NS 9 e oot U USRS 1 s

tested, miltkttmpmwasextrcted WteRDAC (3 x 10 ml) and the combined organic
extracts were dried over MgSO4. Removal of solvents gave the product
as yellowish solid. Purification by preparative HPLC on a Phenomenex

Tabie 321.2 x 50 mm Luna 5 um C18 BDS column_using a gradient-from—+70:30
MeCN/water to 100 %4 GBI oMEe By lke therpeciieeaisaon)

colgurless solid.-MS(ESH-miz-106 7+ Mt+Naj—Fragmentationof the” -~
sodiunRarRrinLEgave %@%ﬁ%@ﬁ’pﬁk"?b& 614, %%?\‘3%@6%&7% Aé?q 2.2 ‘
441 in accordance WiHdemjya@mmﬁaﬁgdmatte@f%h&ﬁmxw;ﬁ@d}@omonyE}rapamycm-‘

Example 6
Celt n27-D-ieine tyBo dedribihoxy -4y f2, 2-bis(hydrsxethylpropionyi)” ¥
e LR ARG B- -2 H-O-che e tiny =S 9-tteSTet Xy Ty LI, A0-ESTer Wih -
SF288 2,2 5a#imethyfd. 3-dioxdre]-5- 7
2510 75.5 44 80 31 85.5 13
H480 67 56 78 25 66 1 2
MCF7 88.5 26.5 77 10 67 8
MDAZ31 67 83.5 | 70.5 13.5
MDA488 56.5 32 &6 8
304NL 45 44 55 8 46 13
OVCARS3 &8 68.5 E5 G 735 38
DU145 50.6 b4 58 7 §2.5 13.56
LNCAP 61 34 49 18 48.5 20.5
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carboxylic acid A mixture of 27-O-desmethyl-39-desmethoxy rapamycin

(30 mg, 0.034 mmol), vinyl 2,2,5- trimethyl[1.3-dioxane]-5-carboxylate (34

mg, 0.17 mmol), lipase PS-C "Amano" R (30 mg) and molecular sieve 0.5
WIBMe(BO4951g¥ in anhydrous teri-Butyl methyl ether (2 mL) wasPa&tEaons/agass

C under an atmosphere of argon for 72 h. THE (10 mL) was added and

thermixture was filterggy tyrqnghrfadefoetieaTieeorymaanaiasivashed
with THE (2 x 10 mL) and the combined j

corcertapsad ander I‘wdeadqﬁmesxsﬁﬁé@d%;i.v:re a yelloRfePeeriAbesdd-C12.2-

Purification by flash WJ&H@S@@]@@%WW hexapgiateionefwiyR2ab)cgaiepamysin
the/product as a pale 'yellow solid. MS (ESI) miz 1049 [M+Na]4 6.2

Ceggi;m,27-qujmsmetjnylxﬂ3$-deismmhd)xy-4m®ﬁﬂ2,2-bis(hydr’b$é ethyl)propionyméf‘m

pamycin The materialfrom 6.Lwas-gissetvee-racetone<tG-miyard

A498 H2850452 mis.6.5|N) was added. The solutjon was 8fiowed to stand at 1%°

room-temperature-for2-h-and-thereaction subsequeg y quenched by the
1138L additidR of sat-NaHCOBY(10 mL) and water (10 mL)."The aqueous mixturé

wasextracted with ETOAC (3 X 10 mL) and the combined organic extracts
were dried over MgSO4. Removal of solvents gave the product as

Tahle 4

vellowish solid. P ation b arative A ex 22T
S| ;agradi%ntﬁsém 70:§O 1

a\/éi%ﬂ@/@ﬁ@@g@t@g)ampiony!]rapamycin

6951 GBZ006/000853 K& (ESI)
'Fragmentation of the sodium adduct gave ions at m/z
(microldB6, 679, 600, 560, 531, 431, 427 in accordance with the fragmentation

Wiezr IBAIEr Shewn in Figure 5 TH.B{WR (500 MHz, CDCI3) b ppm 473 (m, 1
. @ C(40)-H), 4.32(d, J=4.5 Hz, | H, C(27)-H), 4.19 (d, J=4.5 Hz, 1 H,
| (microflog) 1) 3.89 (M2 H). 3.70 (m 2 H)1.03 {s.3-H)

\ , (m -3 18-S, Example-7tn-vitro
¥ meanVERIATORCOTEIRCR ARk I oy DR SRR YRR VB E0-0-(2- hydroxylethyl
rapamycin and 39-desmethoxy-46-0-[2,2-
bis(hydroxymethyl)propiorayf]rapamyci n In vitro evaluation of
39-desmethoxy-40-O-(2-hydroxy)ethyl rapamycin and 39-desmethoxy-40-
Exampir B, 2-BIPHARRARATEFopionyllrapamycin for anticancer activity in a
ckappanel of 12 human tumour cell lines in a monolayer proliferation assay

V%S%@S%%&t %ﬂs_%%_fip%g%é%{emahgrtﬁi@mg@ammeﬂa@ﬂ@a’ueve
using a mo ||e_ propidaium 1oaide, assa ere e
(oA BB T P T 8 i i ISR B e of

oroteinablie 4:showssthe igmas 5D aneclicaty fonthNE GRpHERES JADEAE Bl

rrpp 085 HESBL, MIBHAPEREC I SnowRSRofeIeLeGEs at higher concentrations of
chemical denaturant (Main of af, 1889}. From the difference in stability, the ligand-binding
constant can be determined using equation 1.

| AG,, =AGE +Rl’%n(l+%) )

where AG,,,1s the apparent difference in free energy of unfolding between free and ligand-
bound forins, AGEY is the free energy of unfoiding in water of free orotein, [L] the concentration
of ligand and X, the dissociation constant for the protein-ligand complex (Melering et &, 1982,
The free energy of unfolding can be related to the midpoint of the unfolding transition using the

following equation:

AG};IE,?, = Mp_y LD som (2)



Table 3 Cell Growth (TestlControl (%) at drug concentration) Rapamycin
39-40_C)_(2-40-O-(2- 39-desmethoxy-40-0O-[2,2- hydroxy)ethyl rapamycin
bls(hydroxymethyl)propionyl]rapamycin Cell line 1 pM 10 pM 1 pM 10 um
WO PMEDOSHN SF268 53.5 46 63 7 62.5 12 251 L 75.5 40 90FST/E5HUpH00853
H460 67 66 76 25 66 12 MCF7 68.5 26.5 77 10 67 9 MDA231 67 63.5
where 70-5id3 SorMBASS 565 3RoE6"BUMND 452 t1RBERIAE I OVERIRSTE) ©

69.5 85 9 73.5 39 D \
e shang B SR8 GIO S0 OSRTRG P e 000883, Cell o 1

. C . /000853 Cell ,
and [Di{Test@eAnesItoa) Lt e ERnEBiaPRony Qﬁ&%@“&ﬁ“‘%p"’g{ PLEEing. we
defined f’§5@%§m%;§a%fé§c9%@%@asmWa@ﬁ[\z@aﬁwcjmd/)@wwn igand
pamycin bis(hydroxymethyl)propionyl)rapamycin Cell line 1 pM 10 pM 1
(atthe Wﬁ@ﬂ%f%iﬁﬁ%ﬁi@s 58.5 48.5 66 19.5 1138L 42 21.5 59 4 587.5
Table 4 Rapamycin 39-desmethoxy-40-O-(2- 39-desmethoxy-40-0-[2,2-

hydroxy)ethyl,rapamycin, bi i i
rgRamycin, Js@)gfl xymethyl)propionyl)rapamycin (Wean
IC,03.52.2*2.0 fn’ﬁproM? rI\/Iear?? 79.15.513* 4.5 (microM) mean was
based on the 9 cell lines for which data was available Example S. In vitro

where DIRAING asgays EKRAH22RKBPD2 vetudsib yamsfinsid the Cnertieference in
micpoinie e At guandinlu, by droGMRL H8hsition and unknown-ligand-FKBP12 complex
unfolding fransition. Under conditions where [L] > K, then, AAG,_y, canbe related o the
‘relative K, s of the two compounds through squation 4:
K7
K®

{4)

AAGL  =RTln

where K'%is the dissociation constant for rapamycin and K is the dissociation constant for

unknown ligand X. Therefore,

<Mp_y 7 A[Dlso%}
RT ‘ (5)

K =K exp(

Fitfing each denaturation curve generates values for my,,_, and [Dly,,. which can be used to
calcuiate an average m-value, <my_ >, and AlD]gy, and hence K. The literature valus of

K7 of 0.2 nM s used.

In some cases, due to the low solubility of the test compound, lower concentrations of
the test compound were used than in the rapamycin control experiment. in these cases, the
differsnces between the test compound conceniration and the rapamycin contro! concen‘traﬂon

were taken into account using equation 6 balow:

K:;;f = K;qp (1+[L:|x) e (< Mp-w > A[D]SG%) (6)

G+{L]..) RT

Jrap

Table 5 ~ FKBP-12 in vitro binding assay results

Ligand FKBP12
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(GdnHCI) and the unfolding can be monitored by the change in the

intrinsic fluorescence of the protein (Main eta!, 1998). Ligands which

specifically bind and stabilise the native state of FKBP12 shift the
WileatEi®h curve such that the protein unfolds at higher c&deRaROHEES3

of chemical denaturant (Main et a( 1999). From the difference in stability,

1O

the-igana-binrding—constant canbe-determined Using equation 1. LbaW
=AGD'O +RTIn(1+KJ) (1) d where AGap is the appdtentiffer 2 | fre
energy of unfolding between free and ligand- bouhd forms, AG ‘h IS the
: free energy of unfolﬁ'ﬁm@mwmer of free protein, [L] the'€oncentrafieh of
"U?%QUd‘éé'Mé%x 'EO‘J@-%’? h&?b‘fB!c&z&é{hﬂ??H%%W&He protein-igand conpiex

(Melerlnﬂ et at The free energy of unfoldi g-can be-related-to-the
midpoint of ti¥&" G?ﬁﬁ'lﬁ F@‘Yrﬁﬂsﬁlgnzusmg the following gguation: AGD!O
=fl7D-NjB]o@fox2) 40 WOpROOG/A85185: PCT/GB2006/000853 where
+B-rts-aconstant for-a givenrproteimand given denaturant and which
is proportional to the change in degree of exposure of residues on
mTOR ynfolding (Tanford 1968 and Tanford 1970), and [D]504 is the
B(Diftﬂ’@rﬁrcﬁtiofmﬁ denatizhireoriedpotiiig the theapicporit of tiFdImg’

shosphdifa %fmﬁe%@ afy n’iQﬁ(Q‘éfoWr%T@ﬁ‘@a@ﬁ%@l%@fﬁé%%a&%nd S6
rapamycin and unknown li ar}g{éa&lvhe S&E]ro%? q_rilcent é)%%%mn
{Brunn ﬁféfD Z*Mf*ﬂ?) SRSy fHbos VREFE <'m S the dverage
2002). m-value of the unfolding transition and A[D]50% the difference in
ﬁ@@k @%Ef@(‘ﬁ%@ éﬁﬂ%ﬂiﬁ@@@eg Wﬁ@ﬁ@{ﬁ&@%r&mﬁi&@ﬂ and-tagged Raptor,
unknown-ligan com oldin |
culturedyjResé i * Pgﬂﬁaﬂf'ﬁ‘eﬁngéﬁempgggn l%e rel ate(% to théelt%ge ati \(jle(%’r %ﬂ%ﬁgwmen
harvestadaoo yproUundsitbessreqaien Weptpueer RoeledrantkeaHe B abREwers
mmundbiedpitbe disgosiationamastaat fae MPaRIReiandipxis tHedissosiatisiates

constant for nknown I nd X, Th I 0 -
were propesipp (Sﬂﬁqpéj BY Ry eacﬁog'gnatu gt%@%r&??ﬂe%aﬁ@ﬁ 3’5’5’&2 E?L%%d o

30 min Bt N H¥na DB isesREn e R d/g-desmethoxyrapamycin derivative or
vehicle (DMSO), non-treated sampies were incubated in kinase buffer, immunocprecipilates

were then subject to in vitro kinase assay in the presence of 3 mil ATP, 10 mM Mn* and GST-

(D

e

LE-BP1 as substrate. Reactions were stopped with 4x sample buffer then subject to 15 % SDS-
PAGE, wet transfarred to PVDF membrane then probed for phaspho-4E-BP1 (T37/48). Western
blot bands were guantitated by image analysis using imags J ( htip:/rsh.info.nih.gov/ii/). Figure

8A shows dose-response curves for rapamycin (filed squares) and 38-desmethoxy-406-0-12.2-
bis(hydroxymethyl)propionyljrapamycin (filied friangles). Figure 6B shows dose-response
curves for rapamyein (filled squares) and 36-desmethoxy-40-0-(2-hydroxy)ethy! rapamycin
{filled triangies).

Alternatively, HEK283 cells were seeded info 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 cencentration. Equal amounts of protein were loaded and
separated on SDS-PAGE gels. The protein was wet transferred to PVDOF membrane then
nrobed for phospho-56 (S235/36) or phospho-p70 S6K {T389). Western blot bands were
guantitated by image analysis using Image J (http:ﬂrsb.iﬂfo.nih.govﬁj/).
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which groups may optionally be substituted with -PO(QH);, -CF,PO(OH),, -OH, ~COOH or —
NHy; or Rg and Re each independently represent H, trifiuoromethyl or F;
Rio, Ra1, Rz, Ryz @and Ry, each independently represent C1-C4 alkyl, C2-C4 atkenyl or C2-C4
alkynyl, any of which groups may optionally be substituted with -PO(OH),, ~CF,PO(OH),, -OH,
-COOH or -NHy; or Ry, Riq, Riz, Ry and Ry4 may be independentily selected from H, -
(CRgRg)NHz, -(CRgRg),OH, CF3, F, COOH; or Rqp and Ry or Ry, and Ry or Ry and Ry, may

be taken together with the carbon to which they are joined to form a C3-C6 cycioaiky! or a 3 to

6 membered heteroalkyt ring that contains one or more hetercatoms selected from N, O and

S
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TeP[§SAE) 1188-204. 49 Claims 1. A compound according to Formula (1)

R,PEIRWE o HR A 4D Gri @ R, ~~0 O O

Rz is independently selected from H, -CH,, -CH=CH,, -CH,Cl -CHCI,, -CCl;,

R

-CH(OHMe, -CH,OH, -CH,CHs, -CH(Cl)Me;

Rz is independently Ry, Y-Rqs or 2 5 or § membered aryl or heteroaryi ring optionaliy
subsiituted with between one and three groups seiected from OH, F, Ci, Br, NO; and
NH;; arepresents D or 1 ;

m, p and g each independentiy represent an integer between 0-4;

provided however that the Ry moiety does not contain more than 12 carbon atoms
and does coniain at least one funclional group selected from -PO{OH),,
-CF,PO(OH),, ~-COOH, OH or NH,;

or a pharmaceutically accepiabie salt thereof.

2. A compound according to claim 1 where Rg represents -R5.

3.A compound according to claim 1 where Rg represents -C{OR;.

4. A compound according to claim 1 where Rg represents ~(CHz)-0-[CR2y Rap-Ola-
C(O)-Rz.

5. A compound according to claim 4 where Ra; represents Rs.

8. A compound according to claim 4 where R, represents Y-Rqs.

7. A compound according to ciaim 1-5 where R; contains 7 or fewer carbon aloms.
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HOV; R} O H 32 () wherein: X represents bond or CH2; R1 represents a
keto group or (H,H) R2 represents OH or OMe; R3 represents H, OH or
OMe; R4 and R5 each independently represent H or OH; R6 represents

8. A Wp@}’(é)ﬁ?ordcwé)ciaﬁ‘ [CHARE OIS RRYer carbon atoris.
-CR21R22-0-C(0)-R23; -POR19R26, -PO(OR19)(OR29) Or Y-R15; R7

g Wé@%ﬁﬁsa%ﬁm%,%welﬁqﬁmlﬂiﬂ FHY A8l Rd ROBEFvo groups

seidnide pendedlP represePd e 400ky TR GAdalkieny| or C2-C4 alkynyl, any
of which groups may optionally be substituted with -PO(OH)2,

10. £ ERRQHHZorOit; 1 0B0H e ofNHRZ; 0r1R8 aNddR9 easkindependastly ieast

ond RRHERRALHSIILORIRYL Q5 i RAQeRINHR 12, R13 and R14 each
independently represent C1-C4 alkyl, C2- c4 alkenyl or 02-C4 alkynyl,

any of which groups may optionally be substituted with -PO(OH)2,

1. £FPPO(EREYZO o-gDoMad! NFIE JriR1L.0, R19, 'ReERIBHAFRI4 or 1.
may be independently selected from H, - (CR8R9)gNH2, -(CR8R9)gOH,
12. BEBMPY@O®EhronRio amdR DL drRL 2 dnd Re31dMReBiamdreviseni0 bel.
taken together with the carbon to which they are joined to form a C3-C6

13. %YS&%%‘&X%@E&%&%%'H%QS ‘?‘3&9%@5%'53’17 %F‘ta%%‘r‘e‘?rﬁ‘ﬁaﬂé“b?e%@ﬁt% Tor2.

more heteroatoms selected from N, O S 50 and that is optionall y,

u(%stlt%t% Wlthr%)‘ t(t) |-§CR8 % %RF? )Ig gze(!)nr Og)H v
SRR AB B RAA a?f.a PEERD RiRAe
R17 R16 Rib R16 R16 R16 or OH R15 represents R16 are each
15.independehtycbtdrcdi-rR b7eisfindiepehaehtlyos é e oteeréno i HerDideatoH.
NH2; R18 is independently selected from H, -CH3, -CH20OH and -000H,;
18. A compound according to any one of claims 1 to 5, 7 or 15, wherein Ry, represenis H or
OH.

17. A compound according to any one of claims 1 to 5, 7 or 16 where p represents 1, and Ryg
represents Me, OH or CH,OH.

18. A compound according to any one of claims 1 t0 5, 7 or 16 where p represents 1 and Ry,
represents Me, M or CH,OH.

19, A compound according to any cne of claims 1 {c 5, 7 or 10 where m and p beoth represent
Q; R¢2 and Ry; both represent H and Ry, represents {CRgRgj-OH where g =0 or 1 and Ry
and Rg both represent H.

20. A compound according to any one of claims 1 to 5, 7 or 10 where p represents 1 and m

raprasents 0, Ry and R4y both represent H, R4, represenis H, R,; represents H, OH or NH;
and R4 represents -(CRRq),-Ok where g = 0 or 1 and Rg and Ry both represent H.
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provided however that no more than 2 groups selected from R16, R17 and

R18 represent H or CH3; R19 and R20 each independently represent H

or C1 -C4 alkyl or R19 and R20 together represent =CH2; R21 is
21. independentycseleatad figrnkl oCildnR 22dsintlependereilyirs elected deom the
resibilre Clb3n s HAGH2 tafatg Clirr CEGel 2, wfer C 13y a i UG MRic CHAfoxy-2 2-

, -CH2CH3,‘-CH%:I)EM§',R23 is mdeR,ende,Htlyﬁ‘?ﬁ Y-Ri%_S or ab or% bropion

A RIS AR Br ASTERYAITTING BpioRally Si¥Liitea Witk BERmEeR 8Ra™
acicypick e NYRHRIYS SEIEREEIFRISH, F, CI, Br, NO2 and NH2; a

represents 0 or 1 ; m, p and g each independently represent an integer

2 betwasn Qe Rrrvided boyaerthalihe R moiely 4oGRenat (e e
than 12 ,carbop atoms_and does éontaln @t Iea%t one flﬂcnc%%?zal group oo
eSS dte cBEE HOm 5%(%113‘1;29 _CE2BBOHY" - BB o orgl o
dimghaiRTREERIGHE abeeltabRSaPiPifesrD. ABEpbandEceoramyeyopionic
acichaiprbiahedesRth septesanisicBEd 3. A compound according to claim 1
where R6 represents -C(O)R7. 4. A compound according to claim 1 where
23. R6, repsesents -(6Haxdng-[GR244R22-Ola- @(R)-R23 RoAiconpampdo-0-[2,2-
, ' I I rding
o B B B e e g
claim 1-5 where R7 contains 7 or fewer carbon atoms. 51 8. A compound
24. afcordipgHny chavrdinavie@aRT chnidies SsoPfelremeliibort fordsgroxyethy!
rapEOMPOsHhaeensdingaeay @neiefselainesedito 5, 7 or 8 wherein R7
contains two groups selected from -PO(OH)2, -CF2PO(OH)2, -OH,
zs.-@QQﬂrbﬁmﬂ -BeE2eih - 1A a@mpouMiaﬁqerdm@e%?wmaj-maim?iy@@, 3-
70r rein ' e i
s K L R RSl A LR A B S
saltdh&e9 or 10 wherein p represents 0 or 1. 12. A compound according to
any one of claims 1to 5, 7 or 11 wherein m represents O or 1. 13. A
26 CRTRMRGACEasHing 1o amyh onedfcelaims-bigctméion-b2-yaekaidg-40-0-[2,2-
. 0 [ rai ims 1 to
e one
of claims 1 to 5, 7 or 14, wherein R12 represents H. 16. A compound
27 gecordipw)tcerydoncofieirhyiiete B PoeIBisvHErBinMR13 represents H
or
28. A compound according to ciaim 1 where R represents -PO{OR s} ORyg).

28. A compound according fo claim 27 or 28 where R and Ry both represent CHs or both
represent CHyCHa.

30. A compound according to ciaim 1 where Rg represents Y-Rys.
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OH. 17. A compound according to any one of claims 1 to 5, 7 or 16 where
p represents | , and R10 represents Me, OH or CH20OH. 18. A compound
according to aniy one of claims 1 to 5, 7 or 16 where p represents 1 and R"

31 féﬁ@%?ﬁg e et 7o E R i@eﬁ E&ﬁﬁéﬂf‘f’dr%oégﬁ?g fihg to any one of
claims 1to 5, 7 or 10 where m\a\(d/ ﬁf@present 0; R12 and R,3 both
represent H and R14 represents -(CRBR9)G OH where g =0 or 1 and R8
and R9 both represent H. ZOR according to any one of claims
1to 5, 7 or 10 where p represents 1|and m'Tepresents 0, R10 and R11
both represent H, R12 represents HX*R13 represents H OH or NH2 and

o2 FLSRIESSNS CRBREI OHubele € = 0.0 LNRA 0BG, oo
repre en 5"21° K Sompound accord! any one of craims 1 to 8 %

W‘“b@“i‘@%h@?éﬁ?%“?eﬁf‘é%’é?%ﬁ?@ ?é%fﬂ?!@oa%nved from forming an ester
with hydroxyacetic acid, 3-hydroxy-2,2- dimethylpropionic acid,

33. ﬁSWﬁM@ﬁyﬁ%ﬁﬁéﬁfC%ﬁﬂ ?B—WBW% iﬁwm@mﬁ@pﬁ@mwgﬁcﬁ@?@

withi2Rehisg¢lydroxymethyl)propionic acid. 22. A compound according to any
one of claims 1 to 5, 7 or 10 wherein R6 represents the residue derived

34, fi\%ﬁrﬁ%ﬂ’ﬂﬁl%o@ﬁr&ﬂ’@&b\/&iéhﬂ'@df@xy@%ﬁ%a@@ ridiBydee¥nR forming an acetal

i thylprapionic acid, 2,3-dihydroxypropionic acid, 3-hydroxy-2-
v rH{Sgﬁoxymethylproplon|c aC|d or 2,2- bls(hydroxymethyl)proplonlc acid. 23.
35, Agom;po%HQ %c%%r: Irr1d|pogc alm w:]ﬁélyeh]}}caw H ﬁ%%@%ﬂ%é%/ bﬁo?m[% Zan ceta
(?1ydroxymet %roplonyl rapamycin or a pha rmaceutlcal y accegp
W‘%QI’Q{WQB‘F 35¢-A compound according to claim 1 which'is
39-desmethoxy-40-O-(2-hydro, 'ethyl rapamycin or a pharmaceutically

acceptable salt thereof. 2%,A coisp otéling to claim 1 which is

hydroxy 2- (hydroxymethyl) 2-@ propanoate] rapamycin or a
pharmaceutically acceptable Salt therf 26. A compound according to
claim 1 which is 27-O-desmethyl-39- desmethoxy -40-0-[2,2-
bis(hydroxymethyl)propionyl] rapamycin or a pharmaceutically acceptable

36 Jalcthprent 270rArgompeiondaeberding. tocckaiFanis where R6 represents
-POR19R2c. 28. A compound according to claim 1 where R6 represents

37 -RO{OR M GR2An2 S A=cordpovntkacBerdirgrociaiomza oy RB8wiiese acetal

witRS-aad R20 both represent CH3 or both represent CH2CH3. 30. A
compound according to claim 1 where R6 represents Y-R15.

o Rig
!
R1s
L?
O 3
Y\Rm
OH

38. A compound according to claim 30 wherein R4; represenis:

38. A compound according to claim 38, wherein Ry; Is & moiety formed by forming an ester

with glucuronic acid.
40. A compound according to any one of claims 30 to 39 wherein Y represents a bond.

41. A compound according to any one of claims 30 to 39 wherein Y represents -(CH;}»-O-

54



53 31. A compound according to claim 30 wherein R15 group represents
0\ R18 R17R,6 R16 32. A compound according to claim 31 wherein R15
is a moiety formed by forming an acetal with glucose, glucosamine,
glucuronic acid or arabinose. 33. A compound according to claim 31,
wherein R15 is a moiety formed by forming an acetal with D-glucose. 34.
A compound according to claim 31. wherein R15 is a moiety formed by
Ofogmng an acetal with D-glucosamine. 35. A compound according to
clalm 31, wherein R15 is a moiety formed by forming an acetal with

42, R c%lHScHI onic Ao R16, Ris B18,R1638-46 gRneynd, according, gbc'a'm

0 wherein R15 represents: 37. A compound according to claim 3

43, Whgméous%]é% &&%9 %f%”%‘?ga%sfqr@'&gf&rh cetal pWAFME‘éSHS e.0

8. A'compound according to claim 30 wherein

44, A%%e&”eusaec%sgjﬁg 16 \F9TRoYNg. according 1o claim %@ tP’VQ%’éer!Poﬁc%nc Cj;\nd/
molety formed orming an ester with g|UCUI’OﬂIC acid A compoun

or %E@bfﬁhﬁ’?B%ﬁ?y BRdGrIEMS 36’ ?&%@‘Wh@ré‘iﬁ”%ﬂ?@b?%éﬁ% a”b%Hﬁa”ﬁT’f of
transpleotpifsoUREcERb arEfh Bt ehyiTRaeco Rellipng 3D disoB Rk isespey of inflammation,
vastepresents s((0He2N2iddiSEEOhO:timlRtid cOmpeiiadrapeerdiog t0 aanyramneent
of iel3iFsiaR to 39 wherein Y represents -C(O)-O-. 43. A compound
according to any one of claims 1 to 42 for use as a pharmaceutical.

45. A compound according tc any one of ciaims 1 to 42 for use as a pharmaceutical in the

treatment of cancer or B-cell malignancies.

45, A pharmaceutical composition comprising a compound according to any one of claims 1 {o

42 together with one or more pharmaceutically acceptabie diluents or carriers.

47 Use of a compound according to any ong of claimg 1 to 42 for the preparation of

pharmaceutical compositions for the treatment of cancer of B-cell malignancies.

48, Use of a compound according o any one of claims 1 fo 42 in the preparation of 2
medicament for the treatment of cancer and / or B-cell 'mahgnancies! the induction or
maintenance of immunosuppression, the treatment of transplantation rejection, graft vs. host
disease, autoimmune disorders, diseases of inflammation, vascuiar disease and fibrotic diseases,

the stimulation of neuronal regeneration or the treatment of fungal infections,

49. The use according to claim 48 wherein the medicament is for the treatment of cancer or B-call

malignancies.
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44. A compound according to any one of claims 1 to 42 for use in the
treatment of cancer and or B-cell malignancies, the induction or
maintenance of immunosuppression, the treatment of transplantation

50. e jectiens, fgrafens ahostidiseageatitéiftrmuln ¢l disooders, tdisgasescotlaims 1 to

2 fiampatien,. vascular disease and fibrotic diseases, the stimulation of
pe%utronalcre enerat n n% ‘t treatment of fungal infections. 45. A

r% 58Gnd accordlng 0 an)(/? ne of claims 1 to 42 for use as a

pharmaceutlcal in the treatment o P6rB-cell malignancies. 46. A
pharmaceutical composition comp |S|ng a compound according to any one
of claims 1 to 42 togetheernh more:pharmaceutlcally acceptable
diluents or carriers.R&7. Use.of alcom ccordlng to any one of claims
1 to 42 for the preparatjo orfof pharmace tlcal Fomposmons for the
treatment of cancer of T?Lkm?fjgﬁanc:lé‘s 48:--UseOffa compound
according to any one of claims 1 to 42 in the prep ratlon of a medicament
for the treatment of?cane/P\\eujld or B-cell maligna the induction or
maintenance of i suppression, the treatment of transplantation
rejection, graft vs. host diseas€zautoimmune disdfders, diseases of
inflammation, vasculemtﬁ@agf%@&di\s%g the stimulation of
neuronal regeneration or the treatment of fungal infections. 49. The use
according to claim 48 wherein the medicament is for the treatment of

canc@eRy B-r&lletaalignapgtes;. a»-H0. A process for preparation of a

comgoundtocf: E%r Lr’nlx%t(lg %gg%rfdlng to any one of claims 1 to 42 which

comprlsgs a reactmg a compound of formula (II)  /lORA R~mo/R 54
~7N'Ofe ROweyty g EMmeR 4o H R2 where RA represents H or
(CH2)2-RH ¢ita protected derivative thereof with a compound of formula

(11): oHR-RE MY derivative therec

wherein the group Rj is as defined above for compounds of formula {})

or a protected derivative thereof; or

(b) cenverting a compound of formula (1) or a salt thereof to another compound of
formuia {1} or another pharmaceutically acceptable salt thereof;

or

{c) deprotecting a protected compound of formula (1)

51. A composition or kit of parts comprising {ij a compound according to any one of ctaims 1

to 42 and {ii) one or more other therapeutically effective agent(s).

52. The composition or kit of parts of claim 51 wherein the one or more other therapeutically
effective agent{s) are seiected from the group of methotrexate, ieukovorin, adnamycin,
prenisone, bleomycin, cyclophosphamide, 5-fluorouracil, paclitaxel, docetaxel, vincristing,
vinblastine, vinoretbine, doxorubicin, tamoxifen, toremifene, megesirot acetate, anasirozole,
goserelin, ant-HER2 monocional antibody (e.g. Herceptin'™), capecitabine, raloxifene
hydrochloride, EGFR inhibitors, VEGF inhibitors, proteasome inhibitors, hsp8C inhibitors,

azathioprine, corticosteroids, cyciophosphamide, cyclosporin
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or an activated derivative thereof wherein the group R6 is as defined
above for compounds of formula (I) or a protected derivative thereof; or
(b) converting a compound of formula (I) or a salt thereof to another

WebHisaURttdf formula (1) or another pharmaceutically acceftablie e/ 00833
thereof; or (c) deprotecting a protected compound of formula (I). 51. A
cANESIt anyosiitiad partéotein pHSiAg 4] @ compoerdrabcbudingsteeany
o0& AL ELRIMS ]?]rgééfgtﬁﬂ,%@'m&&&é e ethasdhersneuicaliyeffective
agent(s). 52. The composition or kit of parts of claim 51 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.
HerceptinTM), capecitabine, raloxifene hydrochloride, EGFR inhibitors,
VEGEF inhibitors, proteasome inhibitors, hsp90 inhibitors, azathioprine,
corticosteroids, cyclophosphamide, cyclosporin 56 WO 2006/095185
PCT/GB2006/000853 A, FK506, Mycophenolate Mofetil, OKT-3, ATG,
amphotericin B, flucytosine, echinocandins, griseofulvin, an imidazole and
a triazole antifungal agent. 57
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