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pre-rapamycin (WO 04/ 007709, G egory et al., 2004).
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w@dwsviamal processing of the pol yketi de/ NRPS BOT/6BRy05/003176
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synthesis in the cell. In addition to FKBP12 (U.S.
5,109, 112) ot her inmunophilins include FKBP12.6 (U.S.

w®B2006/816182) , FKBP13 (Hendrickson et al., 1993;PI/6B2005/003176

5,498,597), FKBP25 (Hung and Schrei ber, 1992; Jin et
al ., 1992), FKBPl14.6 (U.S. 5, 354,845), FKBP52 (U.S.
5,763, 590), FKBP60 (Yem et a/.,31992) and FKBP65
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nMrOR cont ai ni ng the FRB donmai n (Chen et al., 1995) has
been obt ai ned thus defining th& ef fector' domain of
rapamyci n(Choi et al., 1996; L Elﬁg et al., 1999). The
anal ysis of the crystal structdyre reveal ed that
protei nprotein contacts are relgatd 9#;3_
conpared to the interaction between ap?a cln and each
protein. No hydrogen bonds betj.een rapamyci n and FRB
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conformational change in rapamfR |nvaas evi dent bet ween
the binary and the ternary conpl exes (Liang et al.
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Furt her anal ogues can al so be accessed by feeding
alternatives to the natural starter acid of the

WO apanyairn PKS which are incorporated into thePCT/GB2005/003176

rapanycin structures (WO 04/007709). Wile these

nmet hods provi de access to significantly nore of the
chem cal space around the rapaﬁyci n nol ecule, this
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[ tg. rapamycin (Box et al. 995) . .
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e R PO B e o P PR SR Heling R Eeoof-carbon
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1995). Simlarly, biotransformation of rapamycin and

the isolation of 16, 39-0O bisdesnet hyl rapanyci n have

been reported (WD 94/09010). The retention of sone
inhibitory activity in cell proliferation assays with
conpounds nodi fied in the cycl ohexyl ring, e.g.
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strain or/and the insertion of individual genes as

extra copi es of honol ogous or heterol ogous genes
we@epaoh®re1rndi vi dual |y or as gene cassettes (WO BAT/G83®6/003176

WO 03/048375). However, the isolation of novel

rapanyci n anal ogues usi ng such bi ol ogi cal nethods has

been linited due tothe difficuPties in transf orm ng

t he rapanycj n-produci ng qQrgani sm S.. hygrosgopi cus. |t i
hoBobEB IHERGs PRPNRET derUs BRRDHRYSONEASISTREaY4(3-butadiene)
tr or i ' ] kU
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( Leuhstakiyedlyef limdar, tamdhon-Grboeckeolgmes/ . baddthe Kdedesd from

et al,, 2000 The state of the art, prior to .the )
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Lo a I a j iV, h ;

TR/ B BRG] cobdRfers, P pUBicoHUNERE! " ek iRRE isoprene
c| coalyDirs, f magerepitederabin podbudadieng o pdlyisymrens c goiyissbutylene

Ki eser ,et ,al., 2000). This technol o islimted to .

{ heE Robfhuhe sdpiand catitvirers SRR gasskaraTerablpalomene which
cl i ' i tapt

o g NGt Kb G RN rofdodd (R ARG) | BY the torm
i nclupstantiady west | @s nusest ihareini, t Wenmeéars thak ethei satbon-carbon

t oRefRIR oot GERANY b8k ans elree P IohdsERaliRafdhing.
si ze) i Thadpydroeardch Poliesér Efom WHEIRT ther %ﬁfbﬂvﬁ%cé}f)on polymer

hormol ogy (if required) and resistance marker. W _ _
o4bacioroe df tha pebymernsentaterial efetheringentieon ¢$ derived, will typically

re i_n L agy: h f e efficie

e R o itec o B 0e SerblE a8 AELS 80,000, preferably
hyfoes 26@00uU> AOLGID, toyanaseopiat dhe NIRwhEHE mBRdrial is not overly
contains a rapanycin biosynthetic gene cluster. Prior

t ohansh s al t hough the genetic information for the

rapanyc ' [ : il abl ,
Cihee 1095l AbORe i RS be R o BE R bSntains
I nmiutidicity ed didd dhidifee bttached niirsatie 16 Kh@oat adns, of the carbon-
1998; Chung ef a/., 2001; WO 01/34816). WO 04/007709
deSRIPPRSROIVBERBAGKse. nHhe pideahains have thesimpeian

bi osynthetic pathway and produgiylg a nunber of

rapanyci n anal ogues by conpl e ntation of a del etion

mut ant in which the anmount of post-PKS processing is

speci fical ly vari esr—ant—eptiobal @lsirgexogenous
starter acids to strains in which at' |ea$f rapK has

been del eted or inactivated. Prlevious work has

denonstrated that pol yketide s chase (PKS) genes can,

in principle, be manipul ated wt'B the objective of

pr Qvisi l 1ol yketi des. These al terations

[ ngrh%\g:pgj%@r@tuljagns: In-frame del etion of the DNA

encodi ng part of the KR damaingHpgpdsie 5 of the

eryt hromyci n- produci ng (ery) P%S i h Sacchar opol yspora
erythraea has been shown to | eggitg2zthe formation of

eryt hronyci n anal ogues, nanely 5, 6-di deoxy- 3-

a- mycar osyl - 5- oxoeryt hronol i de B and 5, 6-di deoxy- 5-

hr onal i de. ' | 1991), .
Phact | vATBENG it v B Ry Bhab Q10 ANCbRAHS oR(GIOR" or C(0)Q.
achioified that b fRdadvBfie iof R g dERR g%id??gége@@ib? 4 of

the ery QKS, by genetic engineering ™o

cor r espBnds HgorPKSHencodi ng DNA and its introduction

i nto Sagehapopol ora erythrae I o _the )
product Fork B SBS SeEBAiiE B b Btarbinatans
al ., 1993). Loading nodul e swaps: WO 98/ 01546

di scl oses repl acenent of the | oading nodule of the ery
PKS with the | oading nodule fromthe avernmectin (ave)
PKS, to produce a hybrid Type |I PKS gene that

i ncorporates different starter units to nake novel
erythromyci n anal ogues. A hybrid tyl actone

| oad/ pl at enol i de pol yketi de synt hase was gener at ed

. A NN SN\ S o Y s



(Schwecke et a/.; Aparicio et al., 1996). Despite the
weal th of prior art regarding the manipul ati on of PKSs

walemenidied above there have to date been no repor/Gs2@6/003176

successful pol yketide engi neering of the core
pol yketi de synthase of the rapanycin cluster. S
hygroscopi cus, the rapanycin ppoducer is adifficult

oot e e '%\ﬁtagéﬁLﬁ%r b el Qe R, indrein each of
1% @\ﬁa@tsh}’rlld@@ﬁﬂéﬁﬂ? 4fa @? h%lr@ %% 2834 carbon atoms

homeveg this patent Iacks ptl or worKi ng

exaithRe inH dran alkybgroupﬂmvmg ol ‘bltdoé casub atzminser t han
t he hypoth Si | d be ructed

t ha t
by the a~},uf‘o t?‘?ﬁt?@eéf’ﬁt‘%ﬁg’ %&53%%&5& %‘fer}ﬁ?@% 19y, amfiteger of
f edmthes 125 %v&ﬁ@é& #atQhe dunt Bi+Sc RS VQUeCiHLHIHé" range of from 10

hypot hetically | ead to 17-desnethylrapanycin wa
080iZ50s preferatily ot df tofl28ki |1 in the art, but |t is

not app, 0 uch, a substit.ution cou

i ght dg&iquémg B fhelAbovs %Cgff"i‘%ﬁ?éﬁ‘ B{ijPé’d"aﬁat Aipthe present

t dAgdntitg, ttﬁetpﬁblﬁméﬁf:%btéw H@rsoalrﬁ@mPhéityU& @lo@Qh%ﬁ% attached

In I ight of the known difficulties of workin
iﬂs’gw@.qanl@ora@aomﬁ afthe geskorceadonapglynter dualckbone having the
ﬁﬁ tion of how such a reconbi nant host strain

cou e generated it is clear that this is nerely a

description of what these auth®Hs hoped to achieve

rather than being an enabling isclosure of such a

strain. Additionally, US 6,670 oes not provide

any teaching to a person of sk ?I dpt regar di ng

how 17- desnet hyl rapanycin couIF be prepared or

I sol ated. The state of the art|regarding the

biosynthesis of rapamycin analGMgues is limted to WO

04/ 007709 ﬁgmh'Ch he nes encodi ng post PKS

nodi f yi'HF'e 'Beﬂggpﬁ%lated and rel at ed

applic EBSE I 304.0f n

start e?&da"g)?%@@hg?% ncor pg?%tnﬁ%ad {nnﬁg %E‘% p‘?éé’él—ﬁ ﬁ&gntlon the

ge:wéyraencp ac&teohl preg@ elsLﬂtlplrcltgzrtg’ siderdhaing, fmttédﬁ‘édOﬂwectly to the
to the technol ogi cal dlffICU|tIeS in

cinisd

C%ﬁa%ny%rartr%m oﬂyg?e {9REP O saﬁ@nnao MsdnPagkbgne, which side chains
hygmgqggpbﬁﬁgaNRRL5491 . The present invention is
concerned with the generation of 17-desmnethylrapanycin
and anal ogues thereof. AcceggingHL7r8esnet hyl rapanycin
anal ogues requires the engi eermng of the rapanycin
PKS. It is not obvious wthi e, current state of the
art that it is possible to kl e t he engi neeri ng
required to produce such a strain. In the present
invention the,initigl target is the engineering of S.
hy@rvb@%p?oug Nmd R, ag dsydefinrcbgibous. MB2eafiipy ddus qeeferred

R RTRERL 13 sl i v B AR EIAE bian BLis K. RO s

i R-OM) &vd PG 7T B%e %F&lpﬁ'—@wm ithith Q lé?éeocféfmed above. According

Engi neering of this organismwas performed to generate
afo angthrsepreteread gm’pqmn@nt ;tlne;@uieeshams have the above formula in

T R LD BRI e LB 1 fectria e bTaG(O)8 and the

cothemonstaitthesé drbapais IRAGORS HowhBHCR* @ikt Q%Fb E8Ydefined
be used L n further experinents as a base strain fo

cGhpVene %QFQ#P R WhIER i dresarida dbe side vinas/ memu@@ad above,
an@sqhe $SnuiRase strain for feedi ngexogenous acids (WO
04/007709) and generating further rapanycin anal ogues,

but ‘does not teach how -sQe{¥@),s{Z@).nRPRYy be generated

in S. hygroscopi cus by PKS engi neering. The present

i nvention describes, surprisingly, the successful
application of PKS engi neering nethodol ogies, simlar

to those described in Giynyk et al., 1996, to the
rapanycin PKS. This is an unexpected result as these
reconblnant DNA technologles have not preV|oust been

Y a o




or the treatnent of cancer, B-cell nmalignancies,
fungal infections, transplantation rejection, graftvs.
whomb/odilgease, aut oi mune di sorders, di seases PET/GB2005/003176

i nfl ammati on, vascul ar di sease or fibrotic diseases,

or in the regulation of wound healing.. In one

enbodi ment, 17-desnet hyl rapamyéin or an anal ogue

thereof, is used in conbination therapy for the

i nducti on or nalntenance of i mmunosuppression, the

an Wi oz RF Q{‘é*ﬂe éseSSPﬁécF‘%b&?é or the treatment
cancer, B-ce i gnancres, fungal infections,

tr anspl'lélm pdélymrrgepatarlgd) of they mﬁ/e?twﬁn ?c}imshs& Sseadescribed above,
aut i sorders, diseases of inflammtion,
2 QP Rabic 2HGT FA08: ey caatbong, onip Which are grafted a

r %Hlltr ﬁér&bﬁrdé"‘&r\ %shﬁﬁfchngec?l]g@opfh%ﬁﬁélk Ieﬂc‘—.‘ EQfkent, have a
al so ar maceut I cal conpositi N Conpr 2] ng
1 hyddegshitic hyatueepande’rew mlarna&oral ofj e mythropbtbbrcobaekbone with

armaceutically acce |l e sa o ther with
P IR RasEl ik plalScarag hBane: beckhoneaPiadLERg an amphiphilic
a fest i Y,
fgs‘r;?)%t%h S l‘@g u??(?%%ﬂllg?‘(/?@%h gﬁg@?%ﬁﬂ% hd#Ded o'F%ﬁwBotﬂe character

rapamycin or
artdltbg sidea thaipsgrafied onta thedhydropholsic poplyragr baq:kbamen ge as the

LIRS R ORA SRR A BBREL N hd o OBE  Slesd et ses, the
doiréphdidie cﬁéﬁﬁ&éﬁbﬂﬁhé bsr ﬁ@lﬁ&%@ﬁ RS & ao%c}érthe bulk

a suitable host cell (c) cuIturr ng the host cell
ccm’@P@rtl@ﬁsOfsﬁJthPQINmer[Wn‘@éemﬁit\Mlyeneapaﬂg/ihlen nomkser of alkyleneoxy

SUBEH Ty WS bEBme e BREHRCRHasy LR pRRERGE material becomes
| Jatrebsingl ?ﬁdregﬁm@urﬂmtmd?éoay@@ alkyferredXy i Rhgth in the

enbodi nent e mal onyl - CoA specific AT donain is
sdratieeside shriseinsreases, itoe ko wgorerties efshe polymeric material

[ ervt hronvci n,
Fig@gyt‘c‘) De drﬁgﬁﬁgré‘n srrﬁ l?q:‘lﬁﬁ%se: }6?36? o%qrﬁesporq%ng poly(alkylene)
Frﬁﬁﬂﬁneﬂerllt danmreforentp@ssme caceorfiifg2fo aREl present invention, to
t sukubanmycin. In a nore referred enbodi ment the

mArgAyFe 8oRelymericrnatesal d@#ﬁlgnthesd@%re&be@nfsemﬁ ejagtogeric and

t t K
| B RREES, F SRR muIBRE R R grove
sej@medcbb‘dvemrer@cgr mdepemierrﬂy iMép 9P5 rpa@ﬁﬂué ithat@gWuen of b +
nmonensi n nodul nmonensi n nodul e 6 nonensi n

n&dlﬁ%Wﬁ 'fﬁ@o@n%d%f &om 10 do PROo P FRieNabY b + erisdméhe range of
mMesdm Rioas! referred enbodi nent the nmal onyl - COA

specn|1f IO%B ﬁ?OSOITHI nis fromnodule 2 of rapamycin. One

ski | | edt ismathef epdrsej héceggang i tieeprieBaht inlreation for all of the side
tr nsf ohmahl on_could be attenpted wth anlyeof a nunber

deainepae YRIUGE AT ] ARAG elta Wl be ApPaEenty that in the
arbbl%%@ﬁc mgfgﬁa@rof”ﬂfée%\}!‘?ﬁg/npgﬁerémesﬁ@ Ehﬁﬂe Grdi8 onto the
art wll also appreclat at 1 ncorporati
melaohyn-caherb polyheembackeore0may bave differeat veliesdoby and of ¢

S T B e 8 MM e o
0Z{ckA 48 128 ahY predbaaitnst ﬂ'\*ées&ﬂtdf e+ %fhe'm&'ilnﬁ trug r&‘hgg of from

a nodul e that contains an AT domain which I's se
f A0 tee2efhy Preferably.andoraetto ensurel thd’e’eheaSIdatatnams indtealpslymeric

e BE R RCkleRrad® St Ao Ry A8 SRBFagic rateral,

a drecthepefopdta gideaen réd\astioRomt adMssivertisesiNéPides, the value of
cluster that encodes an engi neered rapanycin

pdhg ietim et Syt thgstidarheing will hetwithimdhengngese 10 to 120, more
specific AT domain of nodule 10 has been replaced with

a mal onyl - CoA specific AT domain. In a preferred

enbodi nent the mal onyl - CoA specific AT domain is

sel ected fromone of the follow ng PKS clusters:

rapanyci n, nonensin, FK506, erythronycin, FK520,

anphot ericin, angolanycrn tylosrn hyg', FK523,



desnet hyl rapamyci n anal ogue, said nethod conpri sing:

(a) generating a reconbinant strain in which the
woretohpiared onyl - CoA speci fic AT domai n of nodul BCT/GBRG05/003176
t he rapanycin PKS has been replaced with a mal onyl - CoA
speci fic AT domain, and; (b) feeding non-natural

starter acids to a culture of $aid recombi nant strain

under. ¢ tians tabl e, for. polyketide production
ATt D e A 1oy 84, captialy ficka g At especially from 40
rdaue e tyd t

e B e dHetivcriaSs R AEK e RYBR drb thep Sehfa g Broertes of

whihersurtace wrﬂtmmmmemlymerm maieadal mawbeeorrmnds’umhte contact,

referredF nt the eco 38 ﬁ'}eraln h

" DI BB AR o witent TangoR dhetk e Fldpdrited © is in the

e I h

e DPE TR0, (b0 eaRan Ui R0 tyﬁ‘ééﬁ%m%?ﬁ?'a?%?ﬁ%?% ffck and

f epduced raOHneSlveaess isagahge ofdolid surfates gndugs a consequence, is

consi st i ng of c hexa ecar boxylic cip, .

3. rpg{e]ﬁacsslg |Rres %%qej of water from a range of solid
CysilredieRt ’%‘@@%&b@é@d éEO\ieC itRle presence of poly(oxyalkylene) functionality
3-fl uor o-4-hydroxycycl ohexanecar boxyl i cid

4 inlthesideschgioe s cgrafeoa@mree@r badmphdrcamt@iheasrde chains. The

R A Y Y R gy

e@rrﬁamenttotmeaﬂiohaatamss gl exarhBRENGT SIRM alRylene groups include
hygr oscopi cus host cell that produces

17efbwﬁres rwppﬂgaeytrmethvhne and ttﬁﬁarretlmd@lnerenidowaeer since the

L B B BT A e P EREH S brerres

t ht(hapboth Yiaml zfarewgﬁmgrwww Sedtshe |plﬁes’erfcefc§ffb€Fnultlphcrty of
as ect the present invention provides a nethod fo

e Ahais %P@am'rlﬂeBWﬁfwﬁtfwﬂﬂ?ﬁ)@rﬁuaﬁ wilbhawe fagpflect of greatly

AT P B ST 1
rmlui;tdrecé;tbo@fpdlmer apammngl riar@ldiasldbeﬁmrisepghg@ﬂoupw in Q, as
omai n (as described in nore

CoA specific AT
Ao 505, T B oachll Aohapyp deand fiproy T 10 4 carbon atoms.
in n
Serﬁ.gég%ﬁggﬂy rigmefb%é%otnﬁr ?efrrég%‘@.‘)ﬁﬂr gh%ﬂ%rb@?lﬁc r?—: of 81e side
anchala@(,?i il naihbera g@uphﬂhs:]hr itself tihtrod udesah rsﬂaglhrfrcant degree of
PPl 5 B SRS et By Bgetinh H or o,
an@,bgg pefepgbgi), [d) optionally isolating the conpound

ce

t hus produ . In an alternative preferred enbodi nent
t he auxfsistaipdogabove, tﬂhmtprhmréiebeﬂrthdqicéyreenamahea’al depend not

¢ F R thEP Shesets2"vihine s Déify Geatiadonls dhe -y bon-carbon
r 2l Ea?cp)@onenb@t bt Bﬁrtrésﬂ%ﬁ{bert!?ﬁ Péf?éoe% de chains. It is

i nvention provides a nethod for gener at| ng a

de@m@ﬂ'ﬁlﬁl regparding o athel U‘g@@lloeaﬂhat raatrhk:bltiphmhypof sidey:chains are
t t
et TR B Rgo 8RR e et RlibHy it Retsings intended

t hie hagaiy HormBK3ehdiioRers mapyaaad, i’Metr@fo?e "&cﬂ’ura/és ES/P\pounds
speC|f|c AT domai n (as described in nore detai |

abehien, cepina@art Poraly § feay aratied side m@msvmhucrtgvmmd not be

o elB ] BE ToRUILR P HE RS LS AEREIRn o

r efromt whidhcthegarbon-eartors polyaier dackbyhé iigorigeNesThe number of
in-trans to conpl enent or gartl ally conpl enent the

defide ihRing e5afagi| oiei the eaTbostgashen pelenebbagihsme, according to
optionally in the presence of an exogenous precursor

if required, to produce the 17-desnethylrapamycin

anal ogue, and (e) optionally isolating the conpound
thus produced. In a preferred enbodiment, in step (b)

all the rapamycin auxiliary genes are deleted or
|nact|vated In a further preferred enbodlnent the

g, . . T Y 1



preferred enbodi nent the non-natural starter acid is
sel ected fromthe group consisting of 3-

w0 bawenos129 hydr oxycycl ohexanecar boxyli ¢ acid, PCT/GB2005/003176
4-f| uor o- 3- hydr oxycycl ohexanecar boxylic acid, 3-
chIoro-4-hydroxycyc|ohexanecargoxylic acid and
4- chl or o- 3- hydr oxycycl ohexanecar boxylic acid. In a

ol BEP9 T QTR bl BpicEy BErAn AR AGE ShA ISl me iR ghain on
With @%h%b&ﬁ‘%&;ﬁméﬁ?g‘ck@éﬂe.geﬁﬁe ady) hhﬁxﬁgf‘nﬁ; side chains

non-natural starter  acids. In a preferred enbo nt
t lggatiecidntatlye garbmm-cdrbon ppleméerbackbeinet debends omiiie identity of

rapM and rapQ and, t he non: pat ur.a tarter ,acid fed,t

[ RS0 AR aRA e el B Rl e e (prin, s, grsed onto the
al i - : _

SRRt bAaaRye GriepesshaTBIIRAR APl n ocer o
r Askieyved ar dpsjired dgree hgfl bydiophiighiy do athieo pplyimerac imtaterial, it is

I | ernati ve preferred enmbodi nent t on- nat ur al
e, 0 e BB o St PR e Ol ek S enains on the
r 3Wrasd basksdrie isCnctheeRba st Cc 81tBopY lileC aaEitid: of Backbone to side
preferred enbodi mrent the auxiliary genes that have
bebiringedlirem Hbdorlapk, Itrvip beapparapchahthet side chains need not be

22{5‘%&@?@ ggt?rrggmﬁ?ﬁrét%g\fag% :g?oj&i@‘ets qrhgh%@srtt)ér? iprc]JIyirr?er backbone since
3-thé Uecatioh bY ditactagal ohexasiae ahamxvhi theasddkbone will depend on
4-fl uoro-3- hydr ox%%cl ohexanecar boxyl i ¢ aci d,

3-the BP%'il@nEyeFosw | FHiscamatr InsRyibne :mgitbeahaclxioone of the
BRSNS SN oD DB - 18 Benge, 1 e

hawerdesrbod gdadyradr & ene &1E,cohédihs aarbormeadbandddubie bonds in the
non- nat u starter acid fed to this strainis

al ]
Séqoé)gpgagggl@ﬁrtem@.%rmmsg@r@gpsfh%@, gf some of these, carbon-carbon
3- 'H%ﬂ 2 i i . . .
cycloﬁiégﬁg%g%@?%?ﬁﬁ%kggﬁﬁbég$%ﬁg e%¥gﬁgghyg%§9pﬁ@awmlnaybe
adthchadfto dive badkiigris.oxycycl ohexanecar boxyli ¢ aci d,
4-f | uor p- 3- hydr.oxycycl ohexanecar boxyl i ¢ aci d, ) ) i
3- chl o PRYDEHO Y EIRPD AER ARG (B B9 Presael diverion having side
AGhafH<0- I @h il Vi Gr@cd !
rmrea h g%%&‘%éryef@eﬁ?ér%gg @n‘gé |ne%t5[&?§ema$b(€l tisé;rpshg%gﬁ%%n polymer
t Heckhane, whereinltheesidd chiansr laié, thedpimalad rapQ and t he
non-natural starter acid fed to this strainis
3- net hyl cycl ohexanecar boxylic acid. In a nore highly.
preferred enmbodi_gmich ugkbl-ah Y YeHne ahs have
been del eted are ra%oK, @:;I\%I gn%ﬂ raﬁoQ angc%):%gk
non-natural starter acid fed to this strainis

o VRS Zrftap b € efteas dehfed fodis My e bfenpsee by @ method
b@ﬁﬂcl@l@oﬁﬁﬁée@,f@abﬁ@#ﬁ?itﬁbi?ﬁﬂ%ﬂ BihchBE dMlih ﬂ?&#ﬁc%'r%oen polymer,

starter acid fed to strain is selected fromt

gridup eelvenst ang Y @ niverylabyospiereaneithr b ymoonomethacrylate
acj ohexanecar boxyli c acid,

c;c/dcoﬂ"o%og}gﬁanecar boxylic acid,

3-f | uor o- 4- hydr oxgei,e CopRxY@Ie) e PRyl (ZORCRY,

4-f | uoro-3- hydroxycycl ohexanecar boxyli c” aci d,
3-chl or o- 4- hydr oxycycl ohexanecar boxyl i ¢ acid and

Achl @ro--.3a Yoy h cal: li ci X

o o GRS e Y B e TAABRCRIREE | RS rHpgidh between the
s thydtasarbon dpdlgcher sared/ the hasthaenaateosgmpouadi @ camied out in a
furth al ternatjve ﬁ,r eferred enbodi nent, the )
 SHitPPler SN ia thin dosPasten SuBRblecpIven is 4pR, thatisia solvent
and rapM and the non-natural starter acid fed to this
strain is selected fromthe group consisting of

3-net hyl cycl ohexanecar boxyli c acid,

cycl ohexanecar boxylic acid, cycl oheptanecarboxylic

acid, 3-fluoro-4-hydroxycycl ohexanecarboxylic acid,

4-f | uoro-3- hydroxycycl ohexanecar boxylic acid,

~ e o o o o o o o -




fromthe group consisting of

3-net hyl cycl ohexanecar boxyli c acid,
weywboharanecar boxyl i ¢ aci d, cycl oheptanecar borgI/G82005/003176

acid, 3-fluoro-4-hydroxycycl ohexanecarboxylic acid,

4-f | uoro-3- hydroxycycl ohexanecar boxylic acid,

3-ch|oro-4-hydroxycyc|ohexaneéﬁrboxylic acid and

L Rt 7Bl Rsaeat oL CoB. gty s soten
e ovel . : (i

orf 85 AT ERARSRR B ot tor bRadRikomEat | ¢°

genet i dalyl free oapicahiitiatdr mayhbe apéd prapitied thpiGt is sp@ble in the

and ra and fed with a starter acid selected,fromthe .
gﬁ?ﬂ}f‘?ng ingt Pegd o?n%-ﬁ’i"é’ﬁ’_ dc%%&ei?ar?i&%r@o@lsﬁég% methylenic
ag LA RBRE HPBXMH NSt tHe hydrocarbon polymer to initiate the

cycl B%Q(;épf)fanecar boxylic acid,

3-grafiiogoedetinmdr GopdyesdteRavebaghokidined asing,benzoyl peroxide as
4-f1 uoro-3:- hydroxycyel ohexanecar hoxylic acid,

3 thTrRgeaion) B PR s a e CaB ¢ aci d and

Achl or org J=BYEl ORKCPBESIBFNARTCRIED PEWIMEr @Rl the IBadtion mixture,
mor e hi ghl y preferred enbodi ment the starter acid fed _

i crogslinkingxaitle dtaeboitys peefevied.tolqargnout! thermathiogeof the invention
pr.eferr ? terrbo i.ment sajd rﬁco:l‘gi n%nt st rgi nis d th
gelled 'y SGnplEhent edP iR 1EPM YAQERIOoR p8olger and  the
I 3RbnametiReyI4e Bormpdliad el exohdbs elsedt gda fdopidehtiation which is

group consi sting of 3-nethyl cycl ohexanecarboxylic
adess thapcl Bhewshecar boxyl i ¢

311 o % SRR CoRfeshebE EA iert pimesegrg. Typicall, this may

4-d wehievdd by Puegingy tHeo hexctiope sagsedxgunitainigy ¢he solution of the
3-chl or 0- 4- hydr oxycycl ohexanecar boxylic acid and 4-

cHeaflants pdr hiey tijiiaten ety admasexiar sevesalaminyes. mphe reaction
hi p [ t o j
"Bl CRBIERY BT ES ot HErR BB ECk RS thperature to
pradoeieratd thebegictiontarsiihe reactiohimaynbe staraéd ous for up to several
genetically, conplenented with rapl, lr&iac{)N, rapO and L
raﬂﬁ}’sawghf?H”P\Bth’?fﬁr%t‘;&m%?t'%i'% rea¢ -edTSfPr'QﬁHY_t Hae reaction is
gr n [ = OLYEX SR ESRr ) o
2T Red SAF oF o BRI H) e Ao UIHaNWRBOHII°G preferably 60
cytol @87e ptreneaatibo xyay typaailld be carried out for a period of from 20 to 150
3-fluoro-4- r?x cgl oh_exanecgr boxyl i.c aci

‘0 y

4-1948r o Piete ERBIREX He & BoRGTIPE %fcidr’am 20 to 50 hours.
3- Fal y. X Bﬁd&?ﬂ%a 0, | Ci - :
ch[fé)]lrog\?lgg ﬁ)r}%r%%éﬁ%g%gxanecar bggy??%ﬁﬁgﬁdbglwnﬁmtpg reaction
hivgdsg! pamtlyr fen instdoos dewn tch8°Gt ar tyr rapidly diletingsthe reaction
cyclg&hexa ecalglboiiyl ic acid. In a further aspect, the
pr'OEEWE WY ERYPBh provi des a nethod for generating a
libraryTid bEulingMBtatY| CPRAME! RaANBEOBMR erddi ) removing, by
met hod conprising: "(a) generating a reconbinant strain

i nevdpocatingye padt [of| b osglverto ansipdbéen i addngdonethanof to cause

nmodul e.10 of .the rapanycin PKS has en replaced wth
B BiipHoRsR 5 dER PR Gt aBRV Y ofiio s Shaf ey wien collected,
deingl/i thgically beaghbMad i seefdlSirRés M meeth@R8MYE BO°C and then dried
auxiliary genes selected fromrapl, rapJ, rapK, rapL,

r agnernaeNuY tepenene ampemaisingoslvetal | y

re-intr ' al - e |1 :
i 11 P SEee] e 2teBRaho 3b e feBBA Y Rhop, wherein the
c osik ehaitis, tatiaictet efiteatly 16 darb@editdrgs am tias lcayb&i-carbon polymer
non-natural starter acids to a production culture of
saPackhensnBayrifite frmgilah t o generate a nunber of

17- desnet hyl rapanyci n anal ogues, (e) feeding natural

or novel amno acids to a production culture of 'said

reconmbi nant strain under suitable conditions such that

pol yketi des are produced, (f) optionally isolating the
compound t hus produced and (g) optionally performng

sem -synthesis on the rapanyci n anal ogues i sol at ed.

——y o . o a1



whi ch conpounds are hereinafter referred to as
"conpounds of the invention". As used herein the term
w0 pivaonaceut i cal | y- accept abl e derivatives" i ncP@mes82005/003176
pharmaceutical |l y-acceptable salts (e.g. acid addition
salts). It also includes references to solvates (e.g.
hydrates). As used herein the Yerm "hal 0" incl udes
fluoro, chloro, brono and iodo. As used herein the
term"thiol" includes the group SH Unless otherw se
specified, C -4 allgH, groups nentioned herein nay be
strai ght - chai ned or, Yhen a sufficient number of
C-atons are present]l (i.e. a mninmmof 3) be branched.

Such G -4 alkyl gr upﬁggp iti LI
sﬂgstitutedaby onesgr r@*ﬁgﬂgL%i?gﬁ;FrégﬁﬁiRgtons.

Het erocyclic groups that R4 may represent nmay be fully
saturated, partly Ohkaturated, wholly aromatic or
partly aromatic in character. Such groups nay al so be
nmonocyclic or, where possible, bicyclic. Values of

h [ 4 gr L,Qn | pel

i e o 7 5cn §1 B FT) e S5 SetedEha ey B tdPared by
hydaiiodiwlyich comptises! yl , i soxazol i di nyl,

i soxazol yl , mal ei m do, norpholinyl, oxadiazolyl, 1,2-
or 1, 3-oxazi nanyl, oxazolyl, piperazinyl, piperidinyl,
PUDany readhiihd cBiipould! Ak Y@y 1 di Ny . pyri donyl
pyri mdinyl,” pyrrolidinonyl, pyrrolidinyl, pyrrolinyl,
pyrrolyl, sul fol anyl, 3HOH(YO)eiFO)~REt r ahydr of ur anyi ,
t et rahydropyranyl, 3,4,5,6- tetrahydropyridinyl,

1,2 3 Ifhe%%q%%} (}qu&ﬁ ’dpmﬂ ,éry o¥ganigy SO ven¥ under an inert
3,4,5,6ﬂﬁ@gFﬁg&gropyrinidinyl, tetrazolyl,

t hi adi azolyl, thiazolidinyl, thiazoiyl, thienyl,
triazolyl and the like (e.g. saturated or partially
unsat ur cl rQu S as _di oxanyl ,

aitBfor yEaCita AROGBYEH Fafte 1) S dndRamepine’

i soxazol i di nyl, naleintﬂg;:@ppgbpb%ng}z pi perazi nyl,

pi peridinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolinyl,
sul f ol A¥fiare wissLPF3i enyl , " tetrahydr of uranyi ,

tetrahydr , 6- tetrahydropyridinyl,

1,2, 3, ﬁgtgg{é@%%"%%";‘?@nﬁ di nyl , |

3,4, 5, 6-tetralyds syH-(CHY)MO--(MONazeh).drhyl ampd t he
like or, particularly, saturated, nonocyclic groups
contai ning one heteroatom selected fromN, S or

pagtic Lper t.di r ol idi nyl .

P} anafait e Whhdnd P bloroBiiFtustamlep, ove the
Howevercompoumdpdrti cul ar enbodi nent relating to the
conmpounds of thedﬁgvention, R4 represents a structura

fragnent selected”t?omgroups A, B, C, D, E and F
(i.e. it does not| represent a heterocyclic group). As

used hereineihe tgrm,” ifyin ne(s)" includes the

genes requiFLd f ?rpé§F§g$9§E?ﬂag§§y¢%¥h§§@E 1]

nodi fications of Ithe pol yketide, for exanple but

wi thout |imtatiérls cytochrone P-450 nonooxygenases,
f%haedoxins and SAM dependent O net hyl transferases. In

t he rapanyci n system these nodi fyi ng genes incl ude

rgeN,  rédiding aidhpd iRy reJ o2 i '
ssli P\II in theg art F\)/\/ll'lﬂrlRj gé)pr ecieaat%giﬁ?hvgltg R%dr%rio gé%ggd%bmethyls”yl
these goledysneatodide rwittat cstraigisty or Hereinchgénehain hydrocarbon

et hoa oo AL RontRERNCE SrRBSRrat double harts in the

her ei nhibiocaebdn pRlyReeH BatkoMRPInYtheeRREEhce | I UG Sition metal
the genes required for the supply of the natural or

non- nafaital precursors, the genes required for the
synthesis of any naturally or non-naturally

i ncorporated precursors and the genes required for the
i ncorporation of any naturally or non-naturally

i ncorporated precursors. For exanple but w thout
limtation in the rapamycin systemthese genes include

o L e o o



ti ssue and spread (netastasise) to distant organs, for
exanple to bone, liver, lung or the brain. As used

wheooeiomithe term cancer i ncl udes both net ast at PCT/GBRWS003176

cell types, such as but not l[imted to, nelanons,
| ynphorma, | eukaem a, fibrosarcoma, rhabdonyosarcons,
and mastocytona and types of ttssue carci noma, such as

but mtedto oIor ctal cancer, prost

3’6@3@ E Ny stey (i) | cdhe drrodHet fiom Sien %@ feactigy with 3-
C%Hopr@ﬁ@ﬁ?%um Min tﬁé‘f’&fﬁﬂé g?vé?@él?&fe fok?ltﬁéjgﬁire chain, a is 3.
cancer enal cancer’, gastric cancer | obast om,
pri mar yit Wil ée apparent drad a)\lnadro?aﬂylaaone"eacm usedescribed above

of<s§qpsbvﬁ>33?vio Raing A0 oh SRR GeypmkiR peross SArBSR.carbon
Iyrrp ona E“% e %F%draﬁ%mhggﬁ'caﬁ?g@g‘gggﬁ g’?l?téﬁ%tﬁms are, In

bl generah @atalyami hi)otransngoo nyztats. orT$mis thevse, bepeciatty those which

i T, SEGEeR o PP e Gt PKAME BHChar A0 ARNIEei0) and

he(')@({lﬁ, Wé‘@latlérdﬁhlé%‘él(??%@d ré’étﬂ%@ﬁng'c'h%réﬁ%%md’\éélﬂ((%PtCls ) as
I ation: hyperproliTerative vascul ar disorders

(ecajalysbmttbmdﬁastl@md vascul ar occl usi on) graft

vascula at scler SIS rdj.ovascul i Sea
vor cbr dhedirdfa H Gedeiia oAficUBERT s OLARGRS sodium hydride
dl|§e%‘§1@leﬂe tg. aCCEfdJ)urtﬂfrV i t ahY HgasidsSeolvent such as toluene or

arteriosclerosis, at her oscl er osi S, honat her omat ous
artﬁﬁrahmdr@rf@naam andbriny 4ke upbsenes | ofd avaige) of Asolytattiylene  oxide)

CAPBOPaERA SR R AN e SRR Sl R Aok "%t room

netempieeammé Qi Theatitlgf the cddl ot ty@@:QW:‘KAMhOétlrﬂﬁglfahﬂaﬂyplcally at
ceI | s. Qseases and d| sorders where neuronal

@ 1Coriom@poyt h@iudﬁn aliapronider igpadded archdhetreaction

S L, 2ol e B St

| alegtiyiéns okrIc) ingl, cﬁléﬂdéiﬂﬁbﬂw’c}'llsnﬁﬂérrﬁéﬁltﬁen be carried out in toluene
gl ossopharyngeal neural s pal sy, muscul ar

dysalviphin f@twr@ﬁ@m@p@ggk@g@wlattmmm ferrseveraidigurs at about 60°C

ggér’rsclf ?z p\slcgdo POSIrl;HU%ﬁ %‘ig&@i&%""%ﬁg rgﬁ;ggsnylatlon reaction is

detfrent cmneﬁe@uﬂoagrcﬁésonbsdoam\rs gsef@mblparsn@evow@@m\éﬂe as the
dama whet her caused, by physi cal aéy ur%/ g) spi nal
LY PR-CAEDQ

rpﬁ?r&m wymeamalr%rag atmultl@hm rb@ma.me bonds.
or I nj u?%&a% s 'rﬁgﬁﬁ'ﬁi ﬁ% LibdE: éﬁpv@' ?éé%tse@\ 8@3&183 gcross a

her ei n rotic I seases I Ssease

assarbbatoatbon tdoubie lexedsit wqﬁissstbl@n bgf chbesing an unsaturated

egmegcellular matri x and includes (without limtation)
PR, PolUngl arntayiRgrardAHisSAHPPHNLO! Wirntdradige, to obtain a

I #/m%'rlé‘?ﬁét%naLhé(\ﬁﬁgfd ?fe%'t nfih8§ 'n'ﬂlg'ﬁlﬂé} c;?létldé‘gﬁams attached to

i'm to cirrhosis coh ['"ver "di sease

sﬂbeﬂnﬂhaptbackbaﬂb chroni c graft nephropat hy,

vascul o cardi ac. fibrosj ul nronary fi brosj

(i ol udkooWaenanaterial @eaoidsng db o PresEpLImIIP) wherein the

fi Qﬂésdh%lr%“datféw@& QERIHE 1 c% %rﬂ%‘iﬁ%é tdafhon- carbﬁ)n polymer

macul ar degeneration, retina an vitreal retinopat

ankackbomet haveathe formubedi ati on-i nduced fibrosis. As

used herein, the term "wound healln& refers to the

process of repair that fo y to the skin and

ot her soft tissues and includgs, mnthout limtation,

heal i ng of post-surgical mounﬂ$, treatment of burns or

hypertrophic or keloid scars and the prevention of

surgi cal adhesions. Description of the Invention In

one aspect the present invention provides

17- desnet hyl rapanyci n and anal ogues thereof, in

particul ar the present invention provides

17- desnet hyl rapanyci n anal ogues according to the

follomnng formul a: wherein: X represents a dlrect

~ o~ N ~ N~ ~1 ~ ~a



R2 represents OH, R3 represents H R4 represents
structural fragnment C(i), as defined above, in which

woZoosepiiesent s OH and R8 represents H, and x rBQr/esamsm03176

CH2. In a preferred enbodinent: Rl represents (H, H);
R2 represents OH, R3 represents H, R4 represents the
structural fragnment C(i), as défi ned above, in which

o S el R W LB e
Hi nge ri‘soroee?rﬁgpsaMe Fﬁé/ ?é e@geggpy'ne?% rf‘o%f%ﬁﬁéﬁ comprises

the structural Tragnent ove
mAnead:trri@? pcdpsepmwbsgmmarérd?&mmmﬁeerﬁrs a; m@ndester derivative

érEE é.n,ﬂquc@gqgﬁ;nggﬁ & hl I%grred enbodl neno. " and ¢
I &pé ea%etﬂbﬁc?ég gefﬁ;s/ﬁrcg trh%pfeea%%ﬁsrst Eﬁrﬂgﬁrb'&tt h‘rrglw organic

f ragnen above, 1 n whi
rephméaush%ltaludnas represents F or d; and x

e e i Aol alhA R L, SR BE el Eabiched 1
R‘ﬂhé %Tﬁﬁ&nbécl@lfb%e%ﬂl n%' o kR& 'ﬁ%gﬁbéé:(df)ma%?c Qﬁﬁi/c"i}"r’d% grafts
above, “in which R7 repr ents represents’ H

armil thermnyleemm rmHEculenNhrchmae takgplayt iprtbé exstertfication reaction

otBrticotsl HRTTY B LN’ nok TRiGReR dieing agriKioprene-o-

Crhéleroaéwrﬁ@frrbléetﬂtﬁ@fbrﬁwlén whi ch R7 represents OH and
R8 represents H, and x represents CH2. In a nore

hi ghl y preferred enbodi nent: Rl represents =0; R2

represents OH, {_Iepresents Owe; RACrepresents t he

structural fragm.=1 3C(i), as deflnecﬁ%\bove i n which
a

R7 represen nd R8 r p
represents éﬂ@"z_[ 'or@'*@ﬁt% 2 tcl\’re &ﬁgg)md i s not

17-desrrethy|raparry(:|n In reI ation to all| of the

substituted cycl ohexane ring, further
may be nenti oned i ncl ude those in whPch thelrel atdve

7 1% ARGIRESR Sl thait Radind Hhe SERRA et Siamebas R can be
t ?@mﬁ?éﬂ Wﬁtdtﬂl%dély]@eb@na\mr? thd e BF'R/ R@dl)ﬁséﬁrﬁmﬁgﬁg}t _maleic

can si nmul taneousl’y adopt an equatorial position
t I@@hWBd@IﬁBkPaQéVIA{ isgavailable eorohwmrciatiypnCneraucto PIP-FhM#, having

e (GRS Nonc T e 2AIRRECHog! diRscaPatheARgich. has an

t B®efage l‘l'rolé’diﬁémei?ht Bf abest 25 90§ é’fBrbBF%fréM W:Q&b‘@h?ft? 10-50 cP

rings of structural” fragments C, D, C(1
af@s t& aﬁs\l\ft%eﬂi@lutl% in doluﬁeeb@rt \AE3E aed ra m@natty afh@82ag/mL (at

ofmer)CasonRlefer Yo Y ReBRFRENTIRLS Wals e mEe it i this

I @@zhftﬂ@@pblww is o8 iviHicty tr@rﬁe@tthﬁcﬂh@dre%btréﬁ%e%meen this PIP-g-
and/ or posi tions of the cycl ohexane ri n%s of

sM/r\r&rlﬁir the ﬂhcabﬁ’emsspr@ed[abqﬂe equlyl praducs iapowt é srde chains per

c |nz(g§# Iglo\r/]q: I9'SEE %éﬁte)(g% c Ebgg?ﬁgerﬁ%y ge eqrepar;q%gpcordmg

c toechrdgued deberrbem\/&ﬂtheoﬁtetdiate MEYr hestaRes,| &aRAding to Visonte
|nclgde those in which, when the group R4 re resen%l

eh A uPalymera dereAdveneed TeRaplogiesabiol . (1996hep 490-495,
‘E)'o}flfsed ri che 1 t
cycl oheﬁ{gﬁg rcp%sc?r\t/écﬂ f % &Eh%@&%ér#ﬁﬁre ésg,tna ?Sa c}ed with maleic
panhydudeak 3180?—19®°(I}d> gnve(ﬂ’rb nupdifie) idopsere. aVSfIOUS polyisoprene-
stereochem stry and the group R8 (if present, and
particularly if an OH or OVe group) has cis-
stereochem stry. Simlarly, when the group R4
represents a cycl ohex-3-ene ring (i.e. the structural
fragnent A or A(i)), then conpounds of the invention
that may be nmentioned include those in which, relative
to the poI yketlde rrng attached at posrtlon 1 of the

o o o o o o . " .. o,



di sease and fibrotic diseases or agents for use in the
regul ati on of wound healing. Methods for the
wa@ewssyirheti c derivati sati on of rapanmyci n andPCT/GB2005/003176
anal ogues thereof are well known in the art and
i nclude (but are not limted to) those nodifications
described in e. g. U.S. 5,665, 7%2; U.S. 5,362,718, WO
96/ 41807; U. S 728,710, U. S. 5,378,836; US
5, gggalgg:l anhwdgdeg;cqmgyme;_s withs 7, 5153919 -,2§oang 29 mol% maleic

> Bty GRE wheobingPby furedtimy e B Tme ffim 5 to 11 hours.

98/ 0427%he Wesctidh BebwEdd than BIRIGIMASarS 2hd B3)y(dikylaneoxy) alcohol
further aspect, ,the present invention provides the use

of Is1tyPisalyargied Qyh iy @morganicsel¥eniesushap deluens and typically in
ne aof ughhel c en n
prgi\ﬁ: O;fé\'gseg?et ﬁfe éée%o I@%@P tforI h(?)ﬁé?’{% l%ba%a!éﬁ\ngmiﬁé) at elevated
antdnoperaturee rléaf yiehd tdietherater ani tbms méa@tldmedhaymmﬂincreased by

f th t t
| . RO ng'lﬂéiwé;%'r‘ fidh Tk [SAALAT TEHLSP byarenizapic distlation since
I
ol ehd Judter It bEERSTE RurGE WA o8 &Phlower temperature
r efhext aop, ofgihaf coms»onbotst dTheaB:éy(aﬂqylmemyhe\Icohol may also be
di sor cﬁ di seases i,nf | %f%np di sease
anPaqed Wit aymness 2 ofeUYAINESO ‘He'ns ance, we have
r egél‘u@(/e@rgdbfd piRe Lﬁhﬁﬁé 'a”QarbBﬁ ame bel ﬂ%‘%@aﬁétﬂe from the
al so known to have util in the treatnme t 0
coﬂ@maOMsKurafavm nigd., mﬂ Lhﬁb{‘rml i datwxylated polyisoprene has
%L{e orrat osi s and tuberous sclerosis. The

|nvoIV|ng the conpounds of the
|nvent|on al so extepd,to these othe ndlcatlons One

skllledlnth art uId bl e by rautlne
experi ment atl et:ecnongﬁ;ﬁ; bCl+toH se
compounds to |nh| it fungal h (e.g. B ke H, et

al ., 1978; NCCLS Reference met hod for bro db tion
antifungal susceptibility testing for yeasqs proved
standard M27-A, 17(9). 1997). Additionally, he
skilled in the art would be able by rou |n

experimentation to determne the ability?_L I{Eg
conpounds to inhibit tunour cell growh %e Kin,
L. an8tha a f@%énahtyuoﬁﬁ()ab méR&Llar, WRight fofr AhRTt 128,000, a melt

aspect the compounds of thi's i nvention are useful
i anﬁGOﬁ@/ Qhﬂ&r&sﬁkpp?r e$sIBE, wpsifies gravitydef €92 rg/og and a glass

BB S0 1 S S R 05 b2 ool
| l Wdi(ﬁilllyoéemle@www%r BfgEMd s@ﬁfe‘n‘l"sﬁh&h ad4blighe at an elevated

LM, et al 1992, Kahan et al. (1991) & Kahan &
CaltiPpRratureo 14s daseihpdabeve infthersserof tire N;eac’a;tn asing PIP- g—MA

700 w56 ) W B TIBING g A B ecciin
al mixt2ed by 4IRS distitiatiahi Wﬁésé Qﬁethﬁds Qlthe’mgh tHYOrBquire the
Psori aS| s - Reitanp, S. et al. 1; Rheumat oi d

ar Bhei of sprefcpr@@@ﬁ polyisgpregie | haamm carb@msn‘@ctlozaUy, Jhave the

o4 gBanypE 838t TRy oy b8 CHER ol i sve rion

t oyiefdduce i mmunosuppressi on may be denonstrated in

standarfl tests sed for this purpose. In a furthe

aspect the12¥np ﬂih%sowf taqi oro tqfoWeaP@'YUné%erJImatﬁ”al of the
re t tyhC uL o, Y
oL 8. 8 posehle oeeR. B CRARRG, i Epfigion which has
wotgdliced adhesity to curfaces engewhiobn thaéicforet @ dedreredsilg removed
the ability of these conpounds to prevent angi ogenesis

(e.g. Guba, U ,et al., 2002). One of skill in the art

vvoul d be able by routine experinmentation to determ ne

the utility of these conpounds totreat vascul ar
hyperproliferative disease, for exanple in stents

(e.g. Mori ce, MC, et al ., 2002). Additionally, one

' g,



factor, brain derived growmh factor, ciliary

neur otrophi ¢ factor and neurotrophin-3. In one
wepdvediarent , 17- desnet hyl rapamyci n or an anal oRCEGB2005/003176

thereof is co-adm nistered with another therapeutic

agent for the treatnent of fungal infections;

preferred agents include, but @are not I|n1ted to,

anphotericin B, flucytosine, echl nocandi ns P

c dEPBPUAGFPS tawhist IbrsLﬁfameéf byrinearRATgHRY | the polymeric material of
f

9 rtgé ?ﬁ{éﬁt%h in tﬁ%‘ ch&}vﬁigz@rﬁ aézlt(r) c}n”‘z %}(cg;tog@hg ég o'é\%lrther aspect,

edbewf@ﬂee tHeutpresaz dheention q:cmalziebea tobeodmazglim, composition
itracqnazol e, f|luconazole or voriconazol e B .

cé g §?‘§‘é‘%@%ﬁ 8§SH°HcTQJ§HH°a‘é‘?§/ CREHHS! adé‘{ﬁt%felﬂﬁﬁblble gum
tVBés%r if"8hCafBEhRREHIEN B/ taocﬁ%\ﬁa@@t gﬁm c8 1p%@fti"on and a
of the sane treatnment regine, as w e apparen
tfmv&temlhgda@mtscwhem Ia$tlea$tepant/oob|themmaea—gtsnﬂmlavgum base

be adm.ni stered sjmu ous n fornmul ati on
D friistsch PalSsia Rl 65 JebRtiteqhSIaiE aBakn ot r cq

i n di ffeR&hihg L@Irﬁ‘é'oﬁj{\fi ’@er?éraﬁ@ E&% 8k d WaRS: soTlﬁlﬂe portion
fornul ati ons y conveniently be prese ted I N uni

dawuha Waterinsotibiegheewapleegamdebseypaitionof T hehwatea‘edubmle portion
wel | . known in. tt he . ar.t Iff h r.rmc%o Such tmst h‘?{‘

1R o ORI dYPisaih SOREINS IR, S (35 one or more
acdvieeh&Hg! eﬁw@nﬁné GRyEINEolBlirihd ademte nhtiallantd tdhdt fifers and
carrier which constitutes one or nore accessory

i rfgayédaddttlgnallm g@ﬁam othee swhstaneas osischar as psigbilisecs and/or

by nlf intinate bringing into a550|at|on
MR dPE PRl TR BhbIT S B (R BB el GPmpositon

dltypréamy &@htaﬂw dhrdciiforPto ies i@neaéhdn{daérblaétbmers responS|ble for

necessary, the product. The conpounds of th

i rw@rﬁhewhmty |cﬁﬁtﬁqmst5¢ dethgdrhawisg e @aatqnyeromlabyclzers oils
t. in the formof a pharmaceuti cal
g%r?ﬂ%%d%@%%&ﬁ%ﬁsng the active ingredient,

opt i ondtlagtonfershewhiehm afe asoiableoxior qirpemiity @he chewability
ingrgani c, _acid, or base, addition salt, in a

pHelaraetelistic af chewingapinmomprsdtions atsr well sepwhdnrife art. These
uqﬂgluﬁgebg@ %?éq%t ARt Py furélo{tﬂ)eoetrrﬁﬁ{ﬁg cﬁéwgﬁlle ,gums and
as the'r of amnlstra 03| I'ons

besymdingtiv s¢lestmeric Vpbbyrrrtg‘sdm &or pebyanitzicﬁené hepolylsoprene
c?}gﬁounds of the invention can be admnistered orally,

afepeslyIens| iGogaMMETSi nPelyisobghieRT BBk isaputylené-isoprene

oV Q SihaP
coRaRr0L th 3he At LB i HEDREEAT ntion,
i need & @ortiatelady - ednstonmrrml fthee - trcehmnon is replaced by the

appl.i cat.i ons e conmpounds of invent| | so be
2 "w Slicy Bienal A, diheoal Pieiniekht ofiné sBhvinEoalpstomeric
éH S' n| S{yr gﬁ*@@lﬂlﬂ%?lcoﬁa%}%l'o’ﬁﬂ%‘bf&én?%}%bﬁ will form

for ra n'may al So contain excipients
e.af Iealsﬂ\n% herB}ngBtefmai:éy allileg=t ri<B¥Athy weight, more preferably at

TR e
phashpaditiehy.! cliojsi rf@rthépy\ﬂntﬁiﬁt the %‘ébﬂé oﬁttlli@rlﬁ{/entlon to use the -

nDno/dlegcerldes propy ene gl ycol and ascor byl
pmwvmafle)matealal of $heriiyvantionags actotdlpieptacemeanticior dlse elastomer
ce | ose, lactose (e.g. |actose

nﬂ%%ﬁéé%%ﬁa$ bgﬁgg&ég “anyhydrous), sodiumcitrate,
cal ci unTikaighendbee ofi thaséHeviay Gunm hgsddidre nidld as is known in
gI ci ne, d|S|ntegrants such as starch (preferably

g, arheoAtain OnetfNeEa Plastieigans toserifamihet elrgiemer component in
egcoIIate croscarmnel | ose sodi um and certain conpl ex
silicates, and granul ati on binders such as
pol yvi nyl pyrrolidone, hydroxypropyi nmethylcellulo ee
(HPMC),  hydroxypropyl cel I ul ose (HPC), macrogol 8000,

sucrose, gelatin and acacia. Additionally, lubricating
agents such as magne3| um st earate st earic acid,

I T M



desired consi stency. Pharmaceutical conpositions
adapted for transdermal adm nistration may be

wpe@sentied as di screte patches intended to reneCTGBRO05/003176

intimate contact with the epiderm s of the recipient

for a prolonged period of tine. For exanple, the

active agent nmay be delivered ¥rom t he pat ch by

i Qut ophoresis. . For applicatiaons to external tjssues, ]

£ GPE BRI 10 SORLIR ik FeRATed level ob Apgerabilignanar & desirable

Prebethatekby oP R bREW OPPEAticiob Y ! -

When for mJIOat ed in g@ %i“‘r?t rrll\;’r%lt%%'mtgﬁlteé f{;ﬁ;%?fa&g ng(elﬁﬁmr%ayy used to

beneai ’_thee_ﬂramel’mﬁ%bf ther e@stmnarfAlfri chewiog nglm con;]]positions include
ter- Ci 0i nt pent base. ternatjvely, the

A e G eeseF Do ERAMAIRS L L1t 2L Tobon et fihainmay be used

Oiitcliitle Ve @ToF EBRT bEB Posth & MRl RIgehBted robASEnd F i

par ent e\p; adm nistration, fluld Sﬁhatééiosf%gg 5@9 n;géna’{?%rythrltol

peskip f 1@sin iozihygdragenated irosini nGuellireateriald neaysberiderl, as is

. _ ) ! e ’
- EBhfeftiorly FPER! G aft ambhblShip (o ghb bt @A weidnsesthe gum
béiasg. it iefss pdssiﬁléeto&’ﬁbbm@rétégﬁfédﬂhérﬂhevﬁ@é’gpﬁiﬂg?mﬁesition one

the vehicle and concentrati on used, can
s 9§ peprgeether nemtesals.ibat iare chavendionally. used for epféer g modify the

SQhULi : j Lnaredi.enf can be di ssolyed, in
b LroAPrdkRRAE bl iR LARPBRIER B, 75 sbisi ge litain and alycery
f imdnasgearater a BuidhabhgtevibRl O uSEROWAIE b@%é&?bi&@d into the
Advant a&,eousl , agents such as | ocal anaesthetics,

pCEEMIGFAICN /B AT AMOL Melch by pigpditroay be e taliabsout 18% by weight
t b Gl . th tability, th iti
Br e oy BIIRBSRTS oot hesi ol “ang The | "

can ter I'hg into the vial

vat er ftefsocedvemiteral vtac incorporage &g by opbid isﬁ\%t@ﬁé}@e!;nto the
is . then sealed in the vial and an acconpanying vial o

WPV, BUM, CRmPPSHioRay The amipNt eff sweeteniogsaganitused will, of
t . O3 . - :
RS S et SRREALS, Lo RO ot ana e

séweeiness, ofeteepweeteaer bbingaoséd.e Hordne@ines! afficial sweeteners
sgg ended iagt he vehi cle |nstead of being dissol ved
a

ERASPRZGMSMEY Mfots VESHESSIHaY, 8fcourser be ippevided by
Th@eatdn ' egd ninb eril] p re t )
et h)e/I en_gy%x\'?”ggh bg?@?gu%slgeﬁgﬁﬁghi IF]d the ési%{ee%fl gfﬂ% fo the final
veemppsitiopdraraples s Ibulk awsetdrers aviticlo aravebhidgiod@eptused in
i § In the conposition tq facilitate uniform
d.ﬁ“s‘?t ?ﬁ%’ﬂﬁg‘gﬁ 9Tt RREWG gum rﬂ@?'lég? e¥ACChpRges o fpelinas sucrose,

oflexthesd, XyRiRkl aRdERrchl I%r@lgs%‘rétg‘} 8L SA %E%rHssgﬂge,nan&%lso non-

medi cal devices known in thé a or exanpl
efdRsliangRs, suchprartheqalydls sorstotpoditol] emarsfitol Bed hydrogenated

oSt PRt E Tk el e s oy o theddavi @mount of up to
d88%l bypageight bF $he ThdRhg %g%\ ch%osﬁioﬁﬁn%gg'?dr%Lfgﬁcally, in an

5,312, 335; U S 5,064, 4 Us 4,9
42rpggnt gbiiemabayt 80 ta aboet 76%6cby meighil es of wel | - known

i mpl a ] I ful.in e present invention

ol uache SRR ByRP cHEPatiiobrot e PSSt apvention wil, typicaly,
i oqritaint avig er merecothsf gredieAtsWhid ad kiBHal |

rredicfc"gti or] at a contrgﬁ ed rate; US?4,§§§),%IESQ?I '\E\]htpghart such
@7 dfsER s flaveuitich Roents waxese datouringriagests:r gums, stabilisers,

' t e skin. 47, 233, i ch
P SuERERS e SHASEIR®, SPhSh onERslaf iy BRI ysPe: e present
nBdeRtinn inracoordarneewitis procedusés wellknewns the 4 of ddving gum
whi chf dhﬁ_cl oses a variable flow inplantable infusion
G{BEQFQF ©for continuous drug delivery; US 4,439, 196,
whi ch di scl oses an osnotic drug delivery system having
mul ti - chanber conpartnents; and US 4, 475, 196, which
di scl oses an osnotic drug delivery system In a
speci fic enbodi mnent the conpounds of the invention may
be adm ni stered using a drug-eluting stent, for
exanpl e corresponding to those described in WO

NA T N NS o o o, g, o s o o o L T |



3, the AT domain from npnensin nodule 6 , the AT
domai n from nonensin nodule 8, the AT domain from

wo-k®»eB1ar0dul e 3 and the AT donmai n from FK506 npciuiGB2005/003176

In the nost highly preferred enbodi nent the
mal onyl - CoA specific AT domain is the AT domain from
nmodul e 2 of rapanycin. It should be noted that a

nunber qf errors in the depgsit g uence have been
[ dent 1 1R8I CaEWING,GUMRIEBPPEER (d dhe invemtie B8y AR Mamactured

PrRE8Ming 4 Rﬁb\ﬁm Qé&%@ﬁeé h‘ﬁorﬁﬁ@céﬁcéﬁ)ﬁe?ﬁ V@Bdtd?‘?ﬁamgacture will
errors 1 h the deposit sequence sone 0 I'ch may be
[ rgemeallyegompslseslmtlng the sngredient® ofrnthengen base together in a

I h I
- el i B BBGemel pefoncdh Be: o e 0 o
W&ﬁbd@f&)u@%lxﬂﬂﬁ%f‘fﬁebhﬁr Béééf e?ﬁ@ghgﬁtsp d qum base is

sequence and DNA fragnments a Yy po ynuc
c Ve nriked twithntheraiRer mrrtnoriems: abd eaftes dloesn bave b'éieaythoroughly

not be ident deposi t ed
D dhe B B m e e e BRahefad FolgBRanier anchshaped into
Cltihe eié s PRI fb IR OSTRIM &8s bb%lllhg\'iﬁtd‘é’l‘ieé@%dsﬁﬁ%Qﬁ@‘de‘é’iréd size or
have the hi ol og1| cal I_é?é:jorrect sequence to form
f iYcasdinglinter pelistss gury ey then tbleesmmlﬁi with powdered sugar

2 S oG <O BB h it B ApER L Fekeheptaary
products of the PKS genes, and (Aparicio et al., 1996)

t he boundaries of the domai ns and nodul es. One skilled
| wi Il appreciate that there is an anount of

fluidit P4 nd the
boundar_?elég@hgf @ﬁ%’le 'B é)%@(g@% %5 Wwere ggiged 0.434g (1.14 x
sHe dndﬂes)cmﬁspdyrseﬁretr@ Ihevig P IneSle&fila@sight of 38000 and a
boundar|e One skilled in the art w |

appFESIE rBrOR it o7 andhi 0BG K (AR idfiroethDy poly
doemi 5, @Yﬁé{'?%}%”u‘f?ﬁé%%ﬁb}s&% AR BRI JILiSEE of 2000. The

lamuourns snftthaneéolramm used coumfoimied & taergtioedf pblykopfdhe to poly
CoA sel ective acyl transferase

déﬁ@'b’[}r’@ %ﬁiﬂ%?%' | PKS or mixed NRPS/ PKS. One
skill eQ'Henmwﬁrea\%/hs"étllrrledalé%ﬁ\g%‘g%ﬁgﬁé’r c stfrF@rt for,2 mipytes at 25°

i ncorgor ation of nalon
béo 80 @atréldtrtwpuiutsaprerge hbe dlsml)N@cD Benzdyll @eroxide (0.025g; 1.03

S8y oredn e oISl Rng 18, Betiog yPaeehyemdoed seith No for 5
WintiRu s dbeidb |n%ﬁr‘étﬁﬂd§‘bh@redA;Frl’DI%’P@é | nﬁ‘?a (ﬁeétéd to 60°C and

sel ective for naionyl sa
nmalﬂ’@llneﬁba'b’ﬂh@ iempeeraturej widh stirridg, farit8.8 holine

odut e 6P Bl SpdRpdiin FtE s reded aphinto 0°C and os.
| 80tp0ngis Rdile (S leVaPbraBd Bt Bfddl ARELRE 'MIBITRPWas added

domajn and cloning this inframe and int
pé&eithe giemainingemiayre e@dsaetr@lbedaifscrllai}tmnmmfmmd emmedlately

B8 LA 108 e ISR mater

e%mlsedt@qocﬂmeab@an@@n@f deNEd ffh RRYisRBRe, |
preferred enbodi nent the mal onyl - CoA ?S’@ﬁ. fﬁs}g & navig grafted

dOmA ﬁadquraéi%ﬂﬁedﬁcnms@wmg hedfosmdleon a DNA
ana Ay | he  nestREMGHEC R GRRCEROT R, o *°

b@gergrafigcapblyrher mmmmmwawénmagaa t9iréBovdrahPNdlid product
é%ﬁ@!:e en od| n he .conserved am ho acid sequence

geed inmethagpl at 6@°G (thresytimes) andtdried under
end of the AT dOﬂHI n overl apping with the DNA sequence
encodi ng the conserved am no acid sequence VLG see
below. One skilled in the art will appreciate that
within this cloning strategy the Mscl site is
nmet hyl at ed and passagi ng through an E. coli strain
such as ET12567 to generate dcm DNA |s reqw red prior

o, . .



the nost highly preferred enbodi nent the nmal onyl - CoA
specific AT domain is fromnodule 2 of rapanycin.

wa\aokough engi neering of the rapamycin pol yket PABEGB2005/003176

synt hase pat hway has been exenplified hereinin S
hygr oscopi cus M-10 (the production of which is
di scl osed in WD 04/ 007709 and th Gregory et al.,

(2004 aﬁlrspn of skill inthe art will appreciate
{ HECU b se Bt hbbMR FpesiuEn pf theePigsiict éishewnind-oyiget. The
S. r [HRu and.: ot her 4\ LNS
R T T
s edpuptrephbtameteh @pgrating ato480.$4 iMigz ofithSa sojid rststeqbbegHP WB

- d S opi 01. hi :
stir,%{_ # mge‘fét ép g}éﬁ‘éc'?‘l%a; spggﬁisgj% M&@Qh&%%%ﬁsure the
éfél}iéc‘ﬂ@h?mré he m@@;ﬁ% x &nd - waEEMhBR B3 dlke time was 3 msec,

ept onyces sp. reptomyces hygroscopi cus
vaih agasoRy dee irecyclviy 62y Was R satOd 481015144 data points were

S SeS et Tt SATG SEbbdur MR "8id 0.6 oz
ASTIRTNMR ispestrih §8K4n icrgr:r p QW&ﬁaei‘éﬁriﬁn%ﬁgg's%I %#8:41 ppm.

ascomyceticus {e.g. AT 5276), Streptonyc
t sUnabadedevedido Peodud éo dhe PRRINBR- e2MpthaBial ephtamyination in the

L N
M £ RE S NIARN s @etrés\%tﬁiﬂéﬂofbrgr&@l igg@g%geséﬁﬁ)fgﬁe%w(ethwene

Strept omyces sp. 6858 iﬁeﬂ.g._ A
er@lyeRr hedrcordiegsta avhich sintegration ecalues reovld e obtained, it was

h j t | fhat d : ,
TARAER R e hO8 i e shpinehaying @ molecular
stweight bFabeiit 20003 peripolastprenclieaves saBkissite (MRing 8 nholecular
t hat Flr oduces 17-desnet hyl rapanycin in the absence of

t Heeighb ot abeit 33009} @ghdus precursors. In a further
enbodi nent the strain is not a reconbi nant S.

hygr oscopi cus host cell containing a deletion of the
f i VestRroteguwegs genes, rapQONML Optionally, this

nmet hod can _be .conbined with the nmethods discl osed in
04/ (él’l@fﬂggﬂ_ﬁ_’%lﬁ@!l&h he production of
17-d [ ’ wWhi g h, di
e UEZ rﬁélggéat@gﬁ%c%@@aﬁﬂgmwghg th%'réi"og%, Jd_MdNGave good

ture 1’n egree

prsudeisilifynip bygarie spbentdKIt every rtheredore, dddided to investigate the
| starter acids. An

i ncorporati on of npon-natyra : ]
et int Reat RRNVBE msifianal B ROIWFOBIRS AVGrAN de polymeric
Prétdgd iRt t duction of
1ﬁdesm3|¢égﬁg%&c§ngﬁlgr$§%%'ogues t hereof and a

met hod @bggdmpelydsoprgna wasplaiceddmta \Salrtai whichatas then added 5ml

cont ai ns g{ bi osynthetic cluster that encodes an

er{B?ﬁ@é'roé ep @anyci n pol yketide synthase, conprises

t he addj & \ i i .
i rodusod e g S SOl boLaRAi ERembE fiaklle ias placed in
f |aakeons viakta whichoves thetisaddes) Smhpiettianol gtean).

i sol ati the r,eqgio of ,.segyenc omol aqgous to . .
the fl ﬁ‘%l%”%é@%@?{%@%ﬂ%@ ony 'glr%%& %Atsi]*eﬁ'wgomﬁee exhibited no
S HVRSIRY ARthitAE enétBahbl iehiARingidoRsuridsg) | igating the

three fragnments as described in (a) and (b)
t oget hefroltawingg \ae apethanek additier dudeste2, dheldisftmopolyoggr swelled

f . r. AL. dopmi Il owed, by RHS homql o .
( HERE 18 e B Weler E dhBe REb Moo el Moy @ semi
verdrmpatent dotibidad saspensiomt o the host strain to give

the final plasmd, said plasmd conprising: i) the

ori T for conjugation, ii) one or nore resistance

markers, iii) a tenperature sensitive origin of

replication such that integrants can be sel ected by
culturing at 37 0Cland iv) an E. coli origin of

replication (e) transform ng the host strain by

conjugation using the final plasm d as described in

(d) above, (f) selecting the tranformants by resistance

N a o o g .




cycl ohexanecar boxyl i c acid,
3-net hyl cycl ohexanecar boxyli c acid,
weywbohapt anecar boxyl i ¢ aci d, PCT/GB2005/003176
3-fl uoro-4-hydroxycycl ohexanecar boxyl i ¢ aci d,
4-f| uor o- 3- hydr oxycycl ohexanecar boxylic acid, 3-
chl or o- 4- hydr oxycycl ohexanecarBoxyl i ¢ aci d and
4 chl or o- 3- hydr oxycycl ohexanecar boxyl i cacid.. In one
the strain is not a reconbi nant S.

h§£9é’ HARIF B ?w%’ené%réﬁ-trﬁé%wpéﬁ%ﬁé and poly(ethylene glycol)

17= T Eeroour mert,
st ﬁﬁﬁlf&l’éﬁu f ct,vu .u'ﬁﬁ ﬁia_lg’;f hygr oscopi cus host ceI I

t hat produce 17- desnethﬁlrapa [(n in the absence of
bl

the pr &0 HRIB &ragmP @xre\da(ﬁs \Wepe gb(FrYoyas reppled a@tb@cpolasrsoprene-
Tl Al i e TR NRE S UL EAORERY e, Thi

thHP+g}NU&pMImah|haBtbé gm&rmeibnnmmla precursors (e.qg.
cyclic or heterocyclic starter acids). Methods nmay

al so enbody further aspects as set out bel ow
Therefore in one pect the presemngnventlon provi des
a method of genefafing 17- desnethylTapanycin
analoguesimhcﬂg—{peptﬁpmjm MSC = @ cyclic
starter acid, Said nethod rising: (a) dlfylng
sai d reconbi nant strain that contains the\engi neered
rapanyci n PKS genes to additionally del et
i nactivate at | east one precursor supply
feeding a cyclic or heterocyclic non-
acid to said reconbinant strain In a
enbodi nent the reconbinant strain is generated using

t he nmet hods described in WO 04/ 007709 and herein. In a

prHfsetHee ©AS18i MBOb4samE7 0dnd MAsPAR Calfe8he SURPHY a%prommately
genes which has been deleted or inactivated is ra

| R0, enBeenktietd vischsiteabieh6.ed & aQOfwt%ua@mtlsD@en toluene) at

%&o&i% &éﬁﬁé/eé)péfg%y&n qﬁl(é(ﬁy%%‘f@[ ?Eﬁg Lré$lﬁlﬁ|89?§t@nqoglsoprene
tQJn7tsz@lﬂ§fted mateiprhgaried uvardarosent the carboxylic

acids are those described in WO 04/007709. I n anot her
pr ef er QlYisap@iengi-malein canhyafidea(PIErerMAY (Aldrigd).arl8g, was

9GS5 SBE, RGP SeBel] e, 48 2 iSnmpg carave

t Was atided rands aseiageietd s‘t|r|@mWére|rwemd C Gy (etHyRghedlycol), 69,
cycl ohexanecar boxylic ac

né/yapg,fdwua@iﬁ@daﬁ zﬁrb@ddmp@abépml toluene was added to dissolve it.
c h [ °
hﬁé%é%@ﬂgﬁ@)@%%%%@gg&l lﬁllg r:éalf: ISP Axdite was heated to 85°C and
4Iéﬂﬂmfbdéy&adﬂmyyﬂupéMMﬂnanecarboxyl|c aci d,

3-chl or dr oxycycl ohexanecar boxyl i c acid and
4 chl orﬂi‘%f%@é %%F%W@@aﬁ@@% K/. eoqled do 1qeny femperature
n a ac :
R e b BORORITRAC 1 L ert AT Lo OF fomec

caartsﬂobkwl lieaction asixture veasriefieinethedridge eeatfht WObtedr iong°C for 24
si,zes vary

m5.to sai
C Al Bhgsd SeParoDaesaltemand Aerita AEGHRe lingered at the
C
o RIS T GediiiARCa BEhSH RBhOpAMHERC Il SIORIBCIERNY some
medf the psediecttwals splible repgniang wruhsscsmeng tbe p@pdt‘ﬁ:tamls not. (It

r h [l ont ai.ns S ee
ps b et hett, S 87 b Hnflehew Bbppsetaiq HacieaSe in the
alirhisérest Sae rBaly-dtdahed t@rthé%omﬁerabé@ﬂb@h@dcdﬂseé 'tH@ [esulting
(N-alkyl, NNO. Were the ring contains an S it may
aPalyetite dadenrtiees sobible dkipantane,shenem enaking Ispebtrum of
t he above heterocyclic carboxylic acids the reminder
of the ring may be unsubstituted or optionally it may
contain one or nore substituents, including but not
limted to a C1-4 alkyl, OH F and . Preferably, in
one enbodlnent t he heterocycllccarboxyllc acid

T o ~ 1. L




reconmbi nant strain is genetically conplenented with

the rapanycin auxiliary genes rapK, rapl, rapN, rapO
wa@eaeaai9 or honoi ogues t hereof. Therefore, i NPEI/GB2005/003176

speci fic aspect of the present invention the AT swap

is carried out in S. hygroscopi cus M-10 (which is

di scl osed in WO 04/007709 and &egory et a/., (2004))

where all of the auxiliary genes have been renoved, to

geR@cHcEs sorier of whigh are selybie 8 peRiamecand some of which are not

co taf] i S.,acld . C

" B HGE T Behertidt it BRARRAL R of Oii6Hh A Sediment at the

cypbihr@yanecar boxylic acid | eads to the production of

17- desnet hyl - 39- deshydr oxypr erapanyci n and feedi ng the .

starter 8@ Rh@,%-‘dﬂ%/&ﬁfﬁé&/é?@ﬁ@i%@éﬁ’f §@R9€P"|‘téat§8i fgr analysis.

el Ay, B2 Ao BPAPLY BACGRERI om o

casampieg mderdiighfiVaswan. i n S. hygroscopi cus MX-10 is

S. hygroscopi cus MG7-9 which is generated, as

described in exanplei, by introducing the acyl

trggggfgléaﬁe of rapanycin nodul e2 into nodule 10 to

re e native AT10. One skilled in the art wll

ap pleaciian eoft halyisopréie-yalt-ombeipi anfs/dide- Yithh poéy/(ethyiesie glycol)
a owhyletheragh aaodirbpiatdisiiatiohem cal conpl enent ati on

descri bed does not refer to addition of pipecolic acid

or an alternative amino acid. It is the case that

suppl enBelyisaprene-geafipralricpanfetideotr IfegiVA )i ash upgd iin &=xample

2B ol ROV ARuERE ciéoh Rty B RERS MR, T8 utised from
obagirich),i 02y, Havinteaprau nigl€culapasigit bf 20B0088RS Weighed out
Cul t uréqrgljgegof this strain (S. hﬁ%r oscopl cus MG7-

9
| ed84 ofopa deldred PeHOBY flask. dd sluenay melywaaﬁla?w@dded to the
. : _ ot

o DaPOHRT SREMRUADRES Pifel by AR RS > 11 o
defi ci etlsirignaRaphn Stage traps tsredctionaffasknaxe!l h@atedoat 120°C for

acids can he incorporated into the wild-type rapanycin
mo e BN fasde iydinthe RPIK(sHhdene civse!raathy! iether by means of

di o . . . A ; : .
¢ hEZELSERRIBLAR b teBLRTF Rrhferafird wab herbliddto 130°C
noandabeatalg avasnooatinukd @buhdt hemperbttie fapiwdehenred After the
straips such_as, t not Limted to, S. hygroscopicus

25t StepaeBi o i dietiledrarhiere,Boaiyr MaRIBOIN azeotrope of
ANRIAGHE Bnd WhtePN A InirtnSNE0RY iR b HISMIAPLRYRA this was clear,
auxi lrary genes nmay be 1 ntroduced I nto sal ost cell
undteticatimgahpt albwiaberengnt been esmoved.a pref erred
enmbodi t one.or nore, of the del eted genes . be
ntrodud B8 [SRCHOR ESE ARERRUSHRS i JUraReTh AT IVES; 24 hours to
of }@eg_reptonyces phage phi BTI (Gregory et al.,
2083). One skilled in the art will appreciate that
conpl emdhear¢agiionnmixiuie wasnoooletnia edono tehiperphegeand then
attachnent ,sit or, indeed tq.the use of an attachnment
2} PESCRTAP o 200y T EAGA ration Tof Taalse et US| SREpion. The
gerpsuISiBn whS DuRankS HeE FiedhdY8 D Yor 2at hbiird) t88lWing the insoluble
i ntroduction of one.or nore auxilijary genes under™ an
appPepes e segimenit er i nto ot her phage attachnent sites

ohi Ca1 0F SRBETEY nlniE o2 b bEr hORYEFRREF8 2n insoluble
( Bsedimenteivesd sepdiR82).. Thecdbliblé e@hedredfrabBon Hiadl datidevtrated in
be perforned using_other avail able integration

f uRciotevianeratar-nd heuinsalble sedimedt was vaeuwn Slriggs dissolved in

on N r - | v Kj .
1oSBFfPRas" PTG eE 1 BFRE S RTRY e B jtissonve any
1996)), WB integrase (e.g. in pKT02 (Van Mel |l aert ef

al., 1998)), and L5 integrase (e.g. Lee ef al., 1991).

One skilled in the art will recognise that there are

many Acti nonycete phages which nay be expected to

contain integration functions that could be

Y M o . o L T
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inactivated. In a specific aspect, the present
i nvention provides an alternative nethod for

w@emenatirng 17- desnet hyl rapanyci n anal ogues whP€hiGBa008/003176

i ncorporated non-natural starter acids by genetically
conpl enmenting the reconbinant strain in which all of
the rapanycin auxiliary genes flave been del eted or

- gess i’tﬁ&v@ab&géﬁgy{@ Phaves Eﬁﬁs@%éb@égpgﬁggﬁ proved difficult as
hc{H@'r%W‘?ﬁodlﬂgd‘ capél%r% g' Q1Y E?'“nett%ol In order

auxil'rary genes
exogeparstesha rdoﬁoldat pdbymelr rfromn ;ﬂn;eéel_veablwﬁhmdew PEGME, it was

exo nous non starter._acid is .
RS 1B GE MR the JERS o 4 minpigeal 15,800 rpm thres times.

pr | ly

Fﬁiﬁ‘“ﬁ%ﬁ 4R BBt ot e W of MELLAFAE fideS was then
progiesk r ed enbodi ment t he non natural starter acid is
cycl oh tanec box In an alternativ
ot of or TitnapalShgnt Was Slspesedpaoniin some polymer,
SQhﬁfitt@G fvvé!:mécﬁf%:eﬁfrﬁté@i GANShST I4 fevapora’tor and dissolved in
3-fl uoro-4-hydroxycycl ohexanecar boxyl i ¢ aci d,

4-chilerefaym.3- h’ydfrrdgydycre)“hemrm‘c}ardxogsd;lEE@MEi the solution was

hy cl ohex carboxylic acid and 4-
crﬁ(}SP@-t%t-%'Hrcﬁ‘%@@%%ShéQgr‘fSEr boxylic acid. In a
further aspect the present invention provides a nethod

for generating 17- desnethyl rapamyci n anal ogues by
f deaapletd on of the reconmbi nant strain with

CORDLAR B SpdllisBh G Ly ASRE %%fl’:'y&'a&é SSith Shiyfethyiene_glycol)

trﬁeg’ulv Iqegr\@a 3‘25@50 ¢ QST heen del eted are r apk,

rapM and rapQ and the non-natural starter acid fed to

this st ' 1 C I(BIRGL I

5o PYRSpPLAIARERIC SO (EIRG Ml B Wed in Exampic
st2ar2@ig,aand rfoda;c{etrwlema glys;bt)ametlwltéthdnel(léE@ME)am‘{so purchased

M an Q.. 3- net hyl cycl ohexanecar boxyl
| ARtk *Bferefh ezl s i RS, FRioVHG WelRthaT AP0 were
Stv?é Béd a6iitd ahgdad@ed 1th Sa Sthrdd Nitry trcl)"\]lrﬁjc? 'b%ttt%ﬂ—l rfll%r%tg fitted with a
rapMand rapQ i s cycl oheptanecarboxylic aci
prréa@metd;d séreodi Rear to Hbisausaltiuar Wygedeswahaaddmi\/dao toluene to

been del eted_. are,r p and
noRme T AE" LBl 1Nk abr e g RGeS, 2Dy of this siightly dried
sebRehedvad a8 & HetvRing Yoo fIQQ( & d|§solve the starting materials.
fl uoro-4-hydroxycycl ohexanecar boxyl i ¢ aci
4 f | uordsing @@Q@WSWKdmaﬂ?ec@rabbmylﬂaskanasj heated to 120°C, in

5 ARS8 Ry B RSB BT oo Sh b b ctrr and

flﬂ‘drheith@f ﬁfl&érﬁ@db?n’ﬁ%aﬂéiefﬁf teﬁ@oﬁfbﬁlc' 'o%ﬂﬂaﬂ@ﬁes tl"ﬂét reaction
have been del eted are rapK, rapl and rapQ and

ndA0REIfES Wasdnceaasgdte T@fct and Hieated ahfhahtemperature for two

ﬂ@eﬁgﬁaf%@éﬁﬁhgggwgilgt@g @ﬂgétlg gm?que constant boiling point was

c yeaoifiek afhecazduiroge (Iom@hé afy QbA88 Pizposicad ! @?@/bbﬁdensed as a
aci d, 3-fjuoro-4-hydroxycycl ohexanecarboxylic acid

4@9%#%@ @Veﬁda?élgu!dow leBruas coBsioNsiag awsdclear, all water had
SOt A HEN S BREYRICOABRMIG © act ¢ and
or o- roxy ohexanecarnoxylf¥'c acid. In a

mor e hilgid ;eantleﬁerﬂasetbﬁefdn(ﬁzhi hemts athE2ECxand #ieh BeaRs at 130°C
gat have be n del eted .are rapkK, and rapQ and the

I

[ 143 \TOuIPS SHefp o FerBRYIRG 1@ g BONRNG by 448 op® distilation. The
318BENDH wus b fraegasgoxylic acid. In a nmore highly
preferred enbodi nent the auxiliary genes that have
been del eted are rapK, rapl and rapQ and the
non-natural starter acid fed to this strainis
cyci ohexanecarboxylic acid. In an alternative
preferred enbodi nent the auxiliary genes that have
been deleted are rapK and rapM and the non- natura

. e ] N a - . s o T | - '




acid. In an alternative preferred enbodi nent said
reconbi nant strain is genetically conplenented wth
wo apd/o1a1z2pM rapN, rapO and rapL and fed w th BCHGBRG06/003176
acid selected fromthe group consisting of
3- et hyl cycl ohexanecar boxylic acid,
cycl ohexanecar boxyli ¢ aci d, cy@?oheptanecarboxyllc

e g s et e
3- kit g4IDYdTﬁédecﬁJc9Q\Pd§%§ﬁ%fr*é‘aleérFo%h gnégﬁhlgh vacuum for

Achl or o- hydr oxycycl ohexanecar boxyl 1 ¢ aci
rm'r’% hieugh ty remetermethaamob aftenwvitich litewss avashiedviitth &xabss water

R ety Y N ———
Stéﬁith"s ipfodigdteis é’r?év{m’ |ﬁ(F'@ur%”§ml'ﬁ@ %tNiMRaEbe tf@Rdwas, obtained

rapN, rapO, rapQ and rapL and fed with a star er acid
selising edl Delta(zph 40§r NIR am@trgphn’@mter operating at 400 MHz, in

o ER iRt FRFRIIRSY T, Bk ansiian g atwe (To) of the
acprédudt Wa@ofbgné taysk ﬁcmha{wweaﬁémgxd N%tz%%hdSImultaneous

4-f| uoro- 3- dr oxyc gPohexanecarboxyllc acl
3- EW@QW%f¥EHWﬂ$§ﬂy%9 9 &bxanecar boxyl i ¢ acid and
Achl or o- 3- hydr oxycycl ohexanecarboxylic acid. In a
nore highly preferred enbodi nent the starter acid fed
I SE gh®xanecar boxylic acid. In an alternative
preferred enbodlnent sald reconblnan%,straln 'S

ange =m‘f=%oi’-5ex ﬁwbei"VE'ﬁwr aci d sel ect ed fron1the
group consi sting of 3-methyl cycl ohexanecarboxylic

aci d, c cloh xanecar
acid. cy E_{ qu&(#hyge% glycol) methyl ether was reacted with a

3- édrb@k;ﬂat’efdhﬁtﬁf d’bb?y)’é&ﬁ?@ﬁé BNSEAIL IO e %hv%gmy Kuraray Co. Ltd.

4-f| uoro- 3- dr oxycycl ohexanecar boxylic ac
3-a@hi-br-610- H';hﬁr ealya@yyllamcemelysoarmhas theagenkerahfbrmula
Achl or o- 3- hydroxycycl ohexanecarboxylic acid. In a
nore highly preferred enbodi nent the starter acid fed

i s cycl ohexanecarb lic acid. In alternative
preferred enbedi nent said reco inapt strain jis
genetically £ABNE CHOH C =FApN- and
rapL and fed th a starter ‘acird sel ected [from the

group consi sting of 3-nethyl cycl ohexanec oxwli c
aci d, cycl ohexanecarboxylic acid, %kF %%42
cycloheptanecarboxyllc acid,
3-fl uoro-4- hydroxycyclohexanecarboxyl|c acPd C O
4-fl uoro-3- hydroxycycl ohexanecar boxylic @
3-chl oro- 4- hydr oxycycl ohexanecar boxyl i ¢ acid gﬁﬁ%
Achl or o- 3- hydr oxycycl ohexanecarboxylic acid. In a
nnre hi ghly preferred enbodi ment the starter acid fed
| bag e earlipefi il (igei18. carhoxylicaticidrgratips eer molecule), a

. . . i t .
LB TS ST OhaEh P e o o, o
r ayplecifivdy réerﬂy of 0192ag/8¢ ahtjer |a§s @aﬁelteﬁtteﬁu;ferrétm st 59°C.

group conS|st|ng of 3- neth cl ohexanecar boxyl i

aci d, dyRibemy gﬁfg@gm@ne 14010 3209, was welghed into a beaker

t
O CIBE OISO 10 e i e, oty sy

4 Using calchim derldemdewmnmcﬁkémpbd 4c Btd tbluene solution was

hl or0-4-h g cl ohexan carboxyllc acid and
A e IN &t >egrl ;g\;@@ @gk sekipPed With @ mpgnetic stirrer and

nore highly preferred enbodi nent the starter acid fed
I s cycl ohexanecarboxyiic acid. In a further aspect,
the present invention provides a nethod for generating
a library of 17-desnethylrapanycin anal ogues, said -
nmet hod conprising: (a) generating a reconbinant strain
in which the nethyl mal onyl - CoA specific AT domain of
nDduIe 10 of the rapanyC|n PKS has been replaced Wi th

~ N o



Corn steep powder Sigma C- 8160 2.5 g Yeast extract
Di fco 0127-17 3 g Cal ci um carbonate Sigma C5929 3

w@heenidnm phate Sigma F8633 0.3 g BACTO agar ZErmGBam®anos3ize

starch Signma S2760 10 g Water to 1 L The nedi a was

then sterilised by autoclaving 121 0C, 20 mn. Medium

2: RapV7 Seed nedi um Conponent23Per L Soy bean fl our
(Nutrisoy) 5 g Avedex WBO dextrin (Deyner Ingredients
Lﬁd)th@fvve;re@ﬂdedgmpSkyKethleoslg@m@;) methyl EerABESMEY (Aldrich)

7 T 41 SRR CRORRA o D hath SRl

aut ocl %lﬁg al DR Btath tmpn the\téRdtiont fMadKd WQQtHé?sﬂe@ 146830°C and
mL of 4 %yglucose is added to each 7 nL of nedi a.

Miwatimg3vad/oontinded for Mer hevrsato wmevalWaigr TompteREGME and

Per f Nut Q

 Soffiaihes egens calsaamstons, chatiafen st Mt ol solvent was
Ltr@)nol/%dg ‘rﬂéSﬁeabﬁbhlrﬂ&ﬂnb Wad then neﬁtf@ﬁQ4Sﬁd)ur@Sat 120°o The
(Sigma) i g MhCL2 4H20 10 ng MySO4 7H20 2.5

THaecizpiargtiaion Py EalosES (oAt Hohhislewed by 24

I PR B! Bhraf thods BB irs” sRi Y Ytde (dbys and
a-tﬁ@hltﬂé fehGIN Afdlrevadsaitdesd b 130%C 9br arsbtrspic Mbaﬂuuamn for 5
was sterilised for 20 mn at 121 0C. After

sthoursi stemain®. 480ml epivenkr i |As athey, azepitepie digdllation cycle

0. b=l YSi 1 i

0 BBl MGy e B A o sy gt v e
Ralbb@'ér pessibleedi mt@qmoﬁegﬂetﬁﬁtlrtersovh@e@zmctfdnommxture was then
(Nutrl soy) 5 g Avedex WBO dextrin (Deymer lnﬁy’edl ent s

R temRgiattse i ard washied) withgwaler: frregciiges using a
(Sﬁﬁ%ﬂe ?Hﬁhelca%(\ﬁéﬁf%pe %l%dgc%gsthgﬂ'ﬂrfé?:l ifr étl'u ‘Mvi%ﬁgl}nder high

e nedi a was sterilise aut ocl av

12ladidm 2@ T2 houhddiThen gﬁassl\/lbéhﬁhdn rmdpemtofée('lfganﬂm faumd fo be

medi u gnt Per L | our trisoy).1
AR KIBIHeAL S HEIDBAgR I TR 2B SR ArobPHyTe e ieEudmple 4.
(Allinson) 3 g Corn Steep Solids (Sigm) i g K2HPO4
2.5 g NaCl 13 g CaCO3 (Caltec) 10 g MiCl 2 4H20 3.5 ny
I\/gBﬁdm@HQ@ 15 ny FeSO4 7H20 150 ng ZnSO4 7H20 60 ny
sed for 3.
‘ AL,

e?h |eqﬁes,say for anti cancer act|V|ty In vitro
ev n of conpounds for anticancer activity in a -
panel oTFhechbiwsapretnmmsedcwel this$ ibample hadoawn| ayesage molecular

| if t t, th
PRl AT Pof AR T bphfteR e ke S reiigh Bilsy Alrich)
Oﬂﬁaa%ﬁta@@é nfol&blbF @eighbef gh@g acteristics of the 12
selected celT lines are sunmarised in Table 1. Table

1 Test Pobi(¢thylemesglycad imethyhetheidf8g} svasswietghed into a reaction

1208 s R 0T MR ek, I accea 1759

st grdakedSn Ve¥Eh NhaN%r@%@&eﬁcWal@Wéd &ﬂconﬂﬂﬁfe for 6-8
mut at ed. AKT a % fied, DU145 Prostate -

pobpursvat 801 thb@@wtee(ag) mas\thrsyadded to thﬁﬁeaqmﬂask and

S, AR5 g 1980 AR AL oo, uncer
1998¢cuukhe tor t@nm@fthéhgold@ﬁtoanaen@g Ipatﬁdmct\/\msdﬁrmf veathed with

by Fi eblg et al. 1992. O her CellZ-B'EJ s were either )
0bPENZRARE T r bnI0geONBE priade, dged Aser dlghnaguumang dissolved in

MDAo - ﬁ@étow@@'\’ﬁ %6%{%%&&9&{?%,‘:%% Red H,PCls (0.3g),

Braunsc r many
dissolved in 4ml tetrahydrofuran, and chlorodimethylsilane (24ml) and the



Al'l cell lines, unless otherw se specified, are grown
at 370C in a humdified atnosphere (95% air, 5% CO2)
WO pooa/o1dieady- m x' nmedi um contai ni ng RPM 1640 PedGBA905/003176
10% fetal calf serum and 0.1 ng/nL gentam cin (PAA
Cdl be, Germany). Monol ayer assay: A nodified propidium
i odi de assay was used to asses& the effects of the
test conmpound(s) on the grow h of twelve human tunor
c emlixtuieneras (dlemgideio etachfor 249 d6)rs. BT hefregctiare mistuvgemas heated

T e
fl @acgeﬁ tfl%gﬁcf'oli?vﬁd)wtlfﬁll—ﬁ'(Bg)eéné‘tthé‘rrﬁﬁwe A2RAlfoved to react for

dependent on the ce ['ine vi ab
c eT2 hiowes.| Aftentthisr tmmwdum:wae rfyter@d asingvbem@r@eﬂd wasly and the

1‘S Igrnfﬁ (ﬁa%og@[] ig%eﬁrh&v\ﬁﬁa e a%as rﬁ@r&ﬁ%\?aruplgt&#{? anéJI &R added to
\ig?%erzﬂaﬂb% GV LBRIERIIRAKY rBRAPHTipIHE WaosiRstté® by tration and

. Each” concentration was plated in triplicaté.
39d|me¢neamotayyapaw@|t¢f was applied in two

om0 80 Re Yh BeP L aB i bercens

W gfh)rﬁl') IrWatr’@@éﬁo@ﬁaé#@STl’@tth@(\)ﬂéélﬂ?éﬁ/édde&v&l%Pt@iQ|(@C|€69W|ssolved
ueous propidiumiodide (Pl') solution

(7lmp]n‘u) tetmydgggm ﬂwﬁermparwwreowa& beatgdc &9 150°C and the
| | | af
oAU el SIERAR {4 PSR b H1€RohRAR) RS AL and then

t haliéyedftb Uétfol‘t@%om %mpémtarer eaAﬁér WSCtHéite@ct‘uo&Bﬁuxture was
nm em ssion 620 nn 8 direct relationship
t hdissetved Inmpr%ﬁethaasl(ao @) and titeygdrh rcmgfba@.aaﬁmna column

SRS L S PEECAAT USeq A0 A SR ohne. T

Cofifteiie s tdjibmlaagethbﬁ"&@ta&yIé\?é@ombdlmdattmsaddécbto pentane
entire cell |ine panel exam ned \I\%I‘e esti mat ed

pl 68$IAG tb@rfﬁ&l?ﬁﬁ%&fc%rﬁ’ﬁ“&?ﬁt%iﬁ be penéang wx‘%gqurgtaining the
SRR ST el AL e lyont wer
of cpllectetd PheKEBleBredmprecipita®®8vas dried and washed with methanol

07150 2 Qe BPGEOCINET Ol LABISOER Pni(RegHr 30 minutes

SmUSSe the lﬁéﬂ?ubléyp d[u@t%é]fé @efd BAADARSY. The 'H NMR

ustreémo? t he Rapanycin no transferase
(r spa&ﬂrm)q off ﬂmpmdhol@@%hbwnnml%@a@a |3n fthe d—hpﬂ\ﬂﬁceppectrum was

| hefo 0 LR IR ooorors i g o 40
fr ‘R)W-IZQ‘ lnhﬁgf(ﬂ? ¢9QiteHtc RIS dmas #& W@é‘k‘aﬂitﬂ’ate-drhlﬁaiw average

bp PCR product (SEQ I D NO 15) was phosphoryl at ed
usunrmgnbEzt o dige gbhinst gradeldi amie eashpalyigeprenei backbsne\is 145. This

IS I@tﬂﬁgﬁ% Hctl\,n l;prs:gpeJCj &?elgcnﬂ_l(%g%h&f’cﬁ bfé& h"f“g béA‘efnt %rafted side
pN@%ﬁﬁTs"of\’eﬁéfd)ﬁmjlét ed. The primers M310 5 -
CCTGGECCAGGAAAGACGAACACGATCCT-3" (SEQ ID NGO 16) and

ME31 1 5 - CGAAGCTT GCCGATCGTGEGA-3' (SEQ I D
NO 17) were used to anplify a region of honol ogy
downstream of the myreiGHp QYCel,CoLAY, CHzom nt 14191
to nt15742 in the rapanycin cluster as described in
Schwecke et al., 1995ppusing cosmd DNA (cos26, see
Schwecke et al., 1995 Brepared fromsS. hygroscopicus
NRRL5491 as a tenplate. The 1551 bp PCR product (SEQ

NO. was phosphoryl ated usi T4 pol ynucl eoti de
k| J&@enw er ioggf@‘tpff siflg” ahdns w.agét%f@de e Wecwerﬁ@duct of its
be | at r [ [
corpoRRoRORBIEY L ey S BOTE Bl e A fitration was
integrity of the insert of each plasm d was confirned
by sequence anal ysis. Plasm ds pCIR26 (Rowe etal .
1998) and pMXx256-1 were each transformed into E. coli
ET12567 and unnethylated (dan1 dcn1 hsdn ) plasn1d

o o, . R AN - I 1



LCMS and LCMSp anal ysis of MG/7-9 extracts showed that
the mz ratio for the novel rapamycin anal ogue is 14
wore®s/ouire s | ower than for 39-deshydroxypre-r aperrgE8RIv5/003176

consi stent with theabsence of a nethyl group. lons

observed: [MH] 810.8, [M-Na]+ 834.8, [M+K] + 850. 8.
Fragmentation of the sodi um adduct gave the predicted

ions for 17-desnethyl -39- desnet hoxypre-rapanycin

f @ohewhirgted Byemaw@vapocmmfmd ;Bmdgu’eﬂtaitwam dissolved in the

Bﬁa‘}éﬂ% Was onsisAbed b 6onsiahe) SORisS a0 SRREIs GHrAjed side
f th |
¢ DBTRLHE 13 DO BOLBNE, bas eIl O o red i n

the fragment C16-C27 which in natlve formcontains 3
met hé Rggl{rllou:)s These nethyls are attached at Cl7

lll carbon renoved fromthe triene) and
C25 (3 carbons removed from t he triene). The WV triene
characteristic of rapamycin is observed but the U
medXi murPebet TeckcBegtr al peak has shifted (I = 270 nm

St ¢ ongl SARESOIBS rohaRSTGRRTAS ShEIRES M Rifibp'd § (REY-7 and

f g n
LtHCElf.)kGéri:fg?é‘lle' £ YREY idi)eW«Efé §;l§ect%§ t%%b@ﬁﬁ&l@@ésté For comparison,

wave h are not ‘observ for. ch an?es in
f ismrnples aifipolyiaoprene (FURY bavisy a Muhef 6890 eelyisnpigae-g-maleic

T GRos a0 sttt ESBERTF 40 QR M ELIG g (ctarting

a%bYe?%qj irPExhfapld SPWERS Alsdidu@iedtaditd fie $4rnBIESTgToESdUre.
cyclotron resonance, mass spectrometry (LC FT-1CR-MS).

Accur at Bhersssnplas avevesprsipasethdor use ash dollays. urlh erekccase, one

AP Rbr e AT Pise e B i hyH Rgibthyas deposited
PP&erfy @véﬁbhéjﬁﬂﬂiﬁeedif 4 %&ar@guléﬁ@@b@trﬁldrdwopw sﬂlaé Q)f dimensions

att ached Flgure for fragnentation
al 28 engxried &M THi Jiomarg %/ee@tai@ﬁe@fr E))tq ﬁ@'@{ﬁ’@ht%tf'mrpf polymeric

SR AT R S T g e

ra@iaﬂmcglgsggmje)gue for isolation Spore stocks of aII
strains_were prepared after growmh on nmedium 1
pr eser vébe| ﬁr@&%tﬁﬂv gy cier 81 simplsy \Rrocedieo iy imeasuring tack.

di Mé#at Iﬁ&e cu t@é‘tdpr%%%ﬁfe a s’tﬁ‘gj%g stBil ré’teel paobe having a

Vey ures Wer e prepar e I nocu atln
mLcipduldr eaetacs hmekof dtamé@r Bmmwl bmmghtnntoaccﬂﬁ@cmwlth the film of

mhsék%g%?%é%%&g@%# ; ggstcgf%r&vwﬁs Trohgly | place)
; Fgfé&%ﬁ I%Wgor‘itg éTb (ﬂ?g%ﬁ'\ nsl?&‘@@oﬁ%ct hﬁli%kﬁ 0'§ and is then

he " 'Séxond et at| A¥lre re’‘was
I npuled avl/afwnt a?édxmsstaa’t smm QBﬂB)r p'ﬁma/egmmurrvtprce of separation

cul] tures we _ILnocuI at ed at 7 50/%V/V into 15

of

'neﬁ mﬁ%ut i eparaiis, Load iRy bEsg RETnSNtE Was AoRrobe tack
ICNB é@mw&iﬁ @Ma&ﬁn9§ IrQ:)5aMéfr’fh€ é%é?)éhments were

d| sso ve OXYQgen m ni p speed

magamied dbup ad peedh cbémﬁer?&ium 1The Th@(nmemmfng:eobf separation was

cyclohexanecarboxyl was, carried ou an

TS TR draT ot oS tsraliBnfvesryierblo Newtdnd" e resuit
COBB%ﬁé@btéﬁh&hni’n Y follodthd@rles after inocul ation

9.5 g of L-lysine was added 1n 200 ml _ of water. v)
Extraction and Purification The fernentation broth (12
L) was stirred with an equal volune of nethanol for 2
hours and then centrifuged to pellet the cells (10
mn, 3500 rpm. The supernatant was stirred with
Diaion (r) HP20 resin (43 g/L) for 1.5 hours and then
filtered. The resin was washed batchwi se with acetone
(total volume 7.5 L) to strip off the rapal ogue and
the sol vent renoved in vacuo. The resulting aqgueous
concentrate (800 nL) was then diluted to 1 L with

wat er and extracted mnth EtCﬁc (3 1 L) The solvent

o,

o o o o e



of this,

many public areas,

particul arly pavenents,

have becone di sfeatured by the presence of adhered
wpr@eesl1ed di scarded chewed gum Chew ng gum aRdIEGBR®S/003176
to a surface is difficult to renove by traditiona

met hods,

with the surface for nmore than?
Such surfaces nay be power washed using water applied
under hi gh pressure,

optlonally in conbination with

especially if the gum has been in contact

short period of tine.

sgra : =17 RS el g

Unf: o?t“aﬁat ﬁ?:h al me 1 elqu ué%ﬁ\‘f7 Iar: gFéEV'
appuntt of wat 42,668 an cat&%ero& on7.66 the sgrdace 0
bei ng reated,égi tine and enerigy consunrng and car
often only Pi ed out5 Hen peopPdShavie vdefied the O
af ea i ng in f tihe L€ Crea and

t he Ig$ge annuntggof mater reqU|regP4§I er t?&g%al 0
net hodds of ¢l e&ﬁr?rﬁg adhei@®3chewed1@86 f rlom 989 aces 0
i ncl ude scrapi opt on with the_use of | ow

t pnperat ure| ma r%?? 2%9§et %@ggﬂrm o-9he gum O
of theguse pf aggyess ve1§hgntcals19§hus, met s qf 0
c| eaning suffaces to fenoveadhered gum t herefiom can

be Axpeags ve af.3an, | t ht0T8 ves, 18.04te |a n2i8&nce to 0
t hdFareedN3l | public. It has been proposed [t hat the

probl ens nentioned abpve can be avoi ded by nodifying

t hestaha@edt | es p64chep ng spm For 4i st ance, 4§x Patient
No.D&iafilOnoP0 di scl oses an envifronnmental lly-friendly

chew ng gum conpost tionm—whirch—contatrfs—an—elastie

protein-based pol yner.
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t can

Due to the use of the elastic
pr ot ei nTbaaﬁdsﬂJmhméara;te atrikiyWettu B3I BT STPEsUiis! Gi0eh Sabove is the

after being chewed, be nore easi

of taehkaxbihited ¥ theesamplehREV-1D. ilp fact, thl)s/ provides

R P e S ER BA R o, BB sk, KRR Btner four

comazbermis destedr Tiwg enadiragtnofoetes tl‘iatCIheafpua@awblﬂaﬁ*ﬂte%@ers 2000 g
ut adi ene- styrene copoly

\4‘2‘%3 vegy ptigky eadernial @qceﬁgs éb'ﬁdngmmtgn the value
s5Rdn 4f ¥8e of LIR-

T

strongly
catit@s dlscarded chewi ng gumto resist separation from
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e e
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ur faces.
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he strong

ments. The
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tasks e 16 SlArBng MTisteriat: etes is WIR-410>
fgé‘o‘s e@%%?? (REV-7 and

di Eva» show aheSIgmfdrtar‘ﬂ)r dpereageofin hyabkocarlhen glass transition

P
C

b

o)
a e

ners

ackbones,

for

CrAlER &

e Radied &

nogief steetiy nMtbAsR 28 4 réset lof

certain side chalns

rw

and s

nthetic rubbe
é%ﬁlrﬁoq\{ep%ftﬁ%rptia grh;_rgher than those of

th ? Ey%r opﬂ{ﬁ'ﬁgr

starting

Cnarlamﬁaé? welvel’cylrierthe lioptidephades withva ﬁ@ wetlebatdmalrnsm temperature

d

il T8oRCL G Y bR e, e

arp(ﬁyrtnle% qREY-7eah8 REVPIHI Wefd-alddabsd!
graft copol yner conpri sing

escribes a

ne,.,oxi de

S ar

Sgghcbfmodlfred

%@.engras a resuzlitt of their

ﬁuf

| dB3PilibN d@Eener sel ected from conjugated di enes

(such
esters

and a

“Td ate B i o Bepp P Tt wptnk

at e

58S fidisaied in the

attabaaboveés shownen thabaneharttia Bg0relkk iiarBumsi &Hors are also

g

g

s and an ethylenlcally unsat urat ed bond
‘kyl ene oxi de nononer") and 0-50 wt % of one or

(a

nore copol yneri zabl e et hyl eni cal | yunsat ur at ed

nononers.

The pol yal kyl ene oxi de nononer is typically

an acrylate or nethacrylate ester of a poly(al kyl ene

g

lycol).

The graft copol yner is,

t hus,

a "grafting t hrough" net hod (also known in the art

as"grafting via nmacronononers") and,

accordi ngly,

t

synt hesi zed by

he

polyalkylene OXIde groups are attached to carbon at ons



pol ymeri zation to forma straight or branched chain

hydr ocar bon pol yner havi ng a carbon-carbon pol yner
whawkbonnee According to one preferred enbodi nePCT/GBRE@®5/003176

car bon-carbon pol ynmer backbone is derived froma

honopol ynmer of an ethyl enicall y-unsaturated

pol ymeri zabl e hydrocarbon nonod®r containing 4 or 5

carbon atoms, for exanple, isobutylene (2-

met hyl pfrbpe'ﬁéyoduwtélltyeofﬁbm@memmerﬁdsmm@ddmmﬁelnaswacy of

2 O RoRg R, o e B RN g EBAERh 8 prob8 and the

rmﬁampre flméﬁdaﬂtha@tﬂal t‘étﬁp@damr@goﬂth@r sampisNOMowever, from a
atons, such as butadi ene or isoprene. As nentioned

abgv@htatwﬁs ety - @atib@rreﬁuﬁs/r@tamsékubné plg@r pigat the reduced

SeHNER OB ERIELY BT L SMLREBI g spa, et s

nDbomwcﬂtenEéfo giebide, chidind aftalsHadedht meitkBoae RS thepslymer.
of two such nononers. For exanple, it may be derived
frém a bQeRéackiesh copol yner of a hydrocarbon nonomer

havi ng I,

e o SRR BPIEASARR e M AP R RGR .7 an

extmElxamptlehé m&wm}) orereosuljedtteded lbepkhokdestey Ber comparison,

deri vefl m a Cco f isobutyl ene and isoprene,

Ac SO laR Ot RPIWSEP efrt,er Y GiP) Bvioa %ﬁ{;eratgﬁemé’éﬁ%‘éﬁf Weigbaf 40,000
@ggg‘f&ﬁ%@nbﬁ) C@’I;@%’ gftg%ﬁn%ﬁg;ag%gﬂﬁe%ﬁrﬁri& material in

pr Example Ay andildR;4 1 &tatting rpaleyiabim Examipds Balwenaalsd subjected

suF anti al Ilne%é car bon- carbon pol yner backbone

q osﬁm% S REPPEHYRL or branched chain hydrocar bon

pol ymr%'é&iﬂ{)ﬁesa\ﬂe% PrEOATRY f%t &@é@%llé\ﬁgpefrﬁbﬁéﬁscase one

El astoreric pol ymers have a rubbery nature at

t egram aclusampibd ovas tdissalve alsstrlt:h@n@metttanet @mple thee wolution was
|n s nt heti.c eI

bt PepORfteblaudat B Rhited of B S T AT bBiss MicigacaRe siide of

| s dineiynen slen Xeid5fanme6II§Mr¥b08f/§p5&a(|8n rsttthé'sotvent a film of
3-but adi ene) units. present invention,

pop9tvmerts: m@t@raldnavmgeaeﬂut@rm thinknass o atbant 05 Inym remained on
a rbon Iyrrer backbone derived from
Q& %Wi% fggf%%‘lrﬁ% sl "ected from pol ybut adi ene,
pol yi sopi aneasés!tindiappacdiis aae it oplascmelgmer s,
pol yi sobutyl ene and i sobutyl ene-i soprene copolyners

nofle pr aflenaly §f iRipledendihaving poiofistasprwidd) of 25mm was formed

pol yi so V. l.ene

B mositte e P, B prsTite 1 s eh 3R e el B8l KRR ihg free ends
rubber orers yEmMeéd Qﬁbhws phoiecest melchireonhheweRy coiitected to a
term"substantially linear"” as used herein, we nmean

that th@acgdmﬁéﬁu%% BB¥iCBackbone does not cont ain a

fi

371 A BRI BRI Barl i e ence, was
poI yrrter ab@m:ekdmmm ofhduigé held%’beDV@l lttﬁ %ﬂaﬁ sthﬂelt (iﬁ(eld in the test
i nvention i erive i ca ave a nol ecul ar
wei ght Macine v r%%%?t%tmt %mr%/i% f§amPie 50, 000,
pref er alyy tfeét@'@v@r’é el Buft Ut ?ch g%'?%’i@ é%%lgotvge

pol ymeric material 1s not dver har
abgve, thes lpgp Visdoiveredt af |aabon$tahheraten\oén:B(D@)nnm/mln, so that it
contains_a Lici of side chal s, att ed ,

i r ect | oftEeE s Rabl % of (e baSPilRien bk Hsomamum contact
backbon T j - ;
PR Qred ggtvﬁéaéjgtﬁgiopggﬁuéﬁ!@ a'i'tﬁethfecgdﬁ#blélﬁ’?ﬁ;i(%hm X'25mm) is
wher ei naphievedH, -C(OOR 4 or -C(O)Q and R2 is -C(O OR

4 or -C(OQ provided that at | east one of RL and R2 is

the group -C(OQ@ R3is HO-CH3; RAis Hor an alkyl

group having from1l to 6 carbon atons; Qis a group

having the formula -O (YO b-(ZO c- R5, wherein each

of Y and Z is, independently, an al kyl ene group havi ng
from2 to 4 carbon atorrs and R5 |s H or an aI kyI group

o a ey - ~ o S



ot her one of these groups is -CCOOR 4 in which R4 and
Q are as defined above. The group Q which is present

w0 pooble139 de chai ns nenti oned above, has the fRPCHGB2a005/003176
-0 (YO b-(ZO c- Rsin which Y, Z R5, b and c are as
defi ned above. The polyneric naterlal of the invention
conpri ses, as described above,?8a hydr ophobi c

car bon-carbon pol yner backbone onto which are grafte
a il t ighler @ poried o ppe saeQNAINgontact Mﬂtﬂl%@aéﬁmtlﬁ’eﬁtea of the

S9! TSSO e ke AP S S e came

si de chwnstang ratet (@@Omhﬂnﬂrﬁ)@arﬁwﬂt&m:mumdf@&%oﬁﬁ OFarel’te (in N)
anphi phi lic species having properties which depen

the nur®Bieasurethay thabpidiés e”N&f t he si de chains
@f nanIBS eﬁh@?@fo@@?@@ 9! ¥y bs%‘h@%%sténteratélsas in i)
th er oP I eneoxy g up's I n ?

mat er i @bovec tceagam céritactiher makinira a:’ear@fcthersayﬁpletfﬂm for one
pol ynmer bac ins to dom nate the bul k

g one. he

pr oper t5868N@raANdHS %‘F Pilled @away: againy alfhersatae gongiagt rate as in
nurber ;phpgjekib BRARY adeRend héad ek ¥ t‘hamlﬁh's@paratlon
i ncr eases, neric material becones I ncreasin

hydr oplfotoec(m MNir bbvaeor the asntbbe satfagd ef dlos ooy aind the sample
length in the grafted side chains increases, the bul k

pr oper t4 ynder &gsti he polymeric material tend to becone

nore siTAd 8&m ;ﬂé ﬁi?ﬁ’%‘ﬁdoﬁwet IBSg%érreeﬁh%?in@g%ed Fg{ each sample,

pol y(al kyl ene) pol yner. there possi
accor duthg testmgwprqo;edsmwas waeied ouf fiveotipesduce a

o1 at ontiiise 2R PRE o P PICGRUIR (€2 EIE i and each loop

r 2800 Sapdrhfibh firee Pradlirémiehts fkef PRI tHRIACTha ﬁ?’st being after
above are each, independently, O to 125 provided t

t e doop endisamplelfilmshad baen braeghtaintmecoftatt tonthe ftret time and

130 <FpBhE Y e e, o bReE LRIk e Tpbuie the sample

i iyantion for all of the side chains to share t he same
values of b and c . It wll &F parent that in the
pol ynerihe frlloving resilts were rre@ﬁ egihfadi égaky ehtheifive films under

C ns f « PN 0, t N (%] ol voer back

s R B Bk G REA R RAR ST B e ien atter
b the fisstvddnitadt Heweemtigelodp &hd ehel2ampldfilth Ah@S2Wntthe*Contact”
the range of fromO to 125 and provi ded that the sum

ofCOBJmndS fheemegsramentiakematier b sacondrontactzddhe loop and the
535??“¥ in order to ensure that the side chains in
|c mat erial confer a preferred degree of
hjg_pph|I|C|ty to the polynerlc material, and
t her ef oryg reater : _nnadheSIveness 10
surf aces ~
chai ns w ange 16~
nor epr eflerably from 20 to 60, especially
and nost| especi al | ?from 40 to{45. Altho
adhesi véness or tack depends on the surf @spropertles
of the durface witl# which the pol yneric faf8ri al nmay
become’ijn intimate tontact, it|is most pr&férred in
the predent inventidn that the|value of M.50c is in
the rande of 40 to ¥5 so that {he pol yner0.66materi al
exhibitg reduced ta&k and reduced adhesi \gpgss to a
range ofl solid surfqpces and, a$ a consequgpge, is nore
easi |y rlenovabl e i the presence of water ngnta range

imso to 50

of solig surface dlscussed above, t presence of
ol oxyal k lity in the si chai ns
pol y(oxy %tsaat.rﬁ CldggR! ity e dj?;m ans

wll co ICbUITYIUPIII;UIL
chai ns. The aIkerne groups Y and Z in the group Q
defi ned above each, independently, contain 2 to 4
carbon atons, and exanpl es of such al kyl ene groups

i nclude ethylene, propylene, trimethylene and
tetranethylene. Fbmever S|nce the hydrophob|C|ty |n

o .



hydr ocar bon polyner is one that contains carbon-carbon
doubl e bonds in the pol yner backbone, e.g.
w@eilogiosapy ene, these, or sone of these, carbonPCHGBRIVS/003176

doubl e bonds can be utilised in the reaction by which

the side chains may be attached to the backbone.
& the pres
attached directly to carbon atons
mhereln the

pol yneri
haV|ng S
[

si de chajns—
b-(ZO c}: R

above nm
reacting
pol yner,
t he nmono

b-(ZO cf
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sol vent
for the
sol vent
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c materi al
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ent i nvention

Y be prepared by a neth
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a r
0
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ct % suitable

id&23y, the
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pr ovided that 1t
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tegpgrature in the range of from60 to 13C0C,
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to 50 ho
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i nstance
reaction
copol yne
evapor at
met hanol
copol yme
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and t hen
sol vent .
i nventio
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have the fornmulain which Y, Z, R5,
may be prepared by a nethod which
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is added to a solution, in an organic solvent such as
tol uene or tetrahydrofuran, and in the absence of
wowioenieled pol y(et hyl ene oxi de) nononet hyl et hBCT/GBR®S/003176
an inert atnosphere, such as argon, at room
tenperature. After heating the solution, typically
wWth stirring and typically at3%about 600C for about 12
hours, allyl brom de is added and the reaction
c d for up to 2 days. The reaction between the
a-al |l yl -mene PO, METTY neDXG Ao g P N ]
ch or odilmet hyl &1 TRty @ hen be. 63175 4 SRETRon N
tol uene |[solution imMthe presence of chl or@ppatinic
acid for| several hours at about 6C0C and @ le product
then reduced, using) Li AlHA. The hydrosil yjabion
reaction is then cajried out ag describe ghove

preferahly using poJyisoprene as the hydrgaarbon

Ur— D

pol ymer |cont ai ni ng multiplicity of carbOnscarbon
doubl e Honds. BecauSe the methbd descri bedCabove
relies gn addition Across a cafbon-carborP-8dubl e bond,
it is pdssible, by Zhoosing an|unsaturat #0Bydr ocar bon
pol ymer |cont ai ning h desired afount of ur@8furation,
to obtailn a polynmer2c material | having a p0.8&et er m ned
number qf side cAsersgeattached|to the polg.oer
backbong. A syahdaed iDevidbeni al |accordi ng ¢.p4t he
present invention Wiherein the side chains, attached
directly to carbon atons in the carbon-carbon pol yner
backbonkhe beeragehaldies oithai maximuwrh foroe off sdRbraiich B petted for

S STEGt heSvErs ray Be Siankay devidibnay SRS an error bar i
CQRr 5SeAJHRCHNEHRP lsiﬂkﬁsqo\;]eeaﬂ@reg Tss‘mfhte;] fﬁt%hedfqaen ¥ geﬂm 0. lts

or a nonoester derivative thereof e conpoun
Hoalue® db- 11dCexesedr8,02 N and dhisYis the, s®Be Valaedvieratize loop is

as defined aboye. Typically, the.reaction is carried. .
orofiantfite 2R wif 6BR noliad il it 1§ {igaatetial neither
el diHde peshe atbrapRVRiest B%%%%n@ vieie pell@d A the opposite
attached to the pol ynmer backbone will depend on the
nuiisstiosf mal ei ¢ anhydride grafts on the pol yi soprene

nol ecul [ e.ha in th rifigati.on. .
Tt on HPECR RER PR Gend BLyO8e EBbfh ot i Lidfling materials
| 1§ tth@ eamelas Piedonsly ¥heanriaNBe Prebe itacleiaysriicde IRf410 >PIP-g-
the forrmula the nunber of side chains having the

geMar 2P IR oftnis| elegi, Veain dbeJeon Frek tash resultsothaldthel introduction of
' n _th .
09 Shind B el BB sk, i e packbone o

avsulyisbpienephuetite 8bhsequenee diedd iRy gaddh, having the

CAS No. 139948-75-7, avail able fromthe conpany,

Al drich, has an average nol ecul ar wei ght of about

2 00043@u§m8gté$gld Vi scosity of 10-50 cP (as a 20

wt % sol ' | uene) at 30Q0C and a density of 0.92

g/ m ( aThéEgIGbilitiébef ﬂmﬂpolvmﬁriatmate;niblé Slolpli‘rea@leinLEb'tatrﬁpltem (REV-
ei c, an ride ' [n this graft copolynmer is 98;2

m’)cam HUE%%W@@ SRRV 1) oeibudisotkanie biaia i9lune. ghloroform,

Mﬁpé}ﬁgné R et ol RRFE 18 ARPV o %nipﬁéb?.‘f‘{ﬁ? Wifiities, in

7 'side chal ns per ['ecul’e. Polyisoprene-gra/-nmalelc

arthgdsanoe sobents gfrsspaplesl o potyistprgned PRk havigges M, of 40,000,

descr.ibed in the literatyre., For instance,_accordin

L PAWSEREerg Tajercntydride (staring, mEerialdh Exaiaple 4) (PIP-g-MA)

T | i i 9 , ' e

o om0l og i ghatbrial BRI 890) ES RIRFRAR B co) methy!

mal ei ¢ anhydri de at 180-190C to give the nodified

I soprene. Various polyisopreneg-nmal ei c anhydri de

copolynmers with 7 , 15, 19, 26 and 29 nol % mal ei c

anhydri de were obtai ned by increasing the reaction

time from5 to 11 hours. The reaction between the

Pl P-g- MA and t he pol y(al kyl eneoxy) al cohol is

typically carried out in an organic solvent such as

o o - o - o o . .




sweet eni ng agent, wherein at |east part of the
wat er -i nsol ubl e gum base conpri ses a pol yneric

woraioeni@l as descri bed herein above. Chew ng gRET/GB2005/003176

conpositions generally conprise a water-soluble

portion and a water-insol uble chewabl e gum base

portion. The water-sol uble portlion of the conposition
typically contains conponents such as one or nore )
svetbee sdadingfmaiesial imigxamelasst and 5 (Ir ERMBLwere also subjected to

aci dul ant nd fi rs and may additionally contain
ot Srsaénbﬁ)gefsgﬁé%%e%%h as stabilisers and/or

ant i oxi [jagich ca&s od gfamr@’%é@aﬁnﬂémrﬁéﬁeﬁpﬁéb%igﬁed into a
t he con&gsml on typically contains, in addition to the
g

ork0ro} gless viall and SAlESt Maspaddadsl dhednixuie eheambla ang solvent

o1 Waf Ehelsed vidoyBhal e R OBRLT o) GRARHTE et for 30 minutes.

El Bisé PRilRiLFe WS the, eagain | ahdleerf oigopuualy éhddthehgopearance of the
chewability characteristic of chew ng gum conpositions

areortents einhenviah kewhether mhelgarisedutiane waguebtainednet not, was

I r aL ur
b8 Spe bR (9RBSEouRCAH SloR TR BB . 1 e
potaples OO iRlicdtes adi dissolatiy o thecsmnplenribe solvent was observed
pol yi sobutyl ene and isobutylene-”sqﬁrene copol yners.

ve

| PRt e ERdidisgiasinat Bissamplegtissrivedi theesalyant:
invention, at least a portion of the elastonmer in the
composition Ls by _the | |

de

re

i nvengd ol wi b~ forfm | east, 4% by ' : :
Sﬁ?%[)l y rﬂ st {ll(?% by GHO YéS/ Akggﬁ g¥vells slightly

Y

Y

prefe at 1ea wel ght, AY
| east 50% py wei dht, of the el astonmer conponent in|the
chevélaghegum gegpdsi tvesm. It iyes furtyes, mithiEg the  ves
scope of the invegntion to juse the|polynerjic materi al
of ChiheformventYE®N jas ¥ES ot 4l IYEPl acenerd flor tYES YES
el ast oner conpongnt in chgwi ng gu The gum base of
t
a
e
r
f
c
e

hePetand ng gBf conp¥E$ti dn &Y, as NO knotmmsmwhithe Breaks up

rt, contajn one or nore plasticizers to [s8f3Periathe and swells

ast omer conponent inthe [conposition to lensure the slighty
[ N

D

-

e gl | ev of| ch billity,and|a i rlabl e t
egwétéfndot'h ﬂ%vvi ng gl\lé?n Rl as (?ci er\ghe hax?f?i?“ér\’z?%e Fg{;‘gj C;Ear
onventionally used to nodify the|propert|es Por>'The Couo?daly
astomer |n chewi ng gum gonposi tions inc| ude nat uf aljspersion
rosin esters. Exanples of [natural {rosin esters thal
may be used 1 nclude glycerol esters of rosin or
hydrogenated rosin and pentaerythritol esters of rosin
or hydr bewn dhe esulisigiversabaverdt ean be seaajhale- used, as

S5O U IR AR, o B way for cae

possi bl golyent; ncorporate into the chew ng gum
conposition one or nore other materials that are

codvent PEfFMIEypahsygstip asoppresiterwaytn FYPt REP-gHYI& ard LIR-410 in
propert | 0 ktion such as glycerol,

| ecithi nger{dgaﬁéggfawp@%mésﬂ% arate. Such materials, if

usgd, wrbluehe am¢ whprofdrad disgsofvet B 2eMFIes| (stating materials and
amount which typically may be up to about 15% by

wei ght BFOdU§ES)chewi ng” gum conposition. It is

copvent | [ I BOLG: ener

o KL 4R KSRl e ARG EEard (o
sweet enstagtirap evdtenissdinvivater dife toothespresdapend tie Hyieophilic side
| evel of sweetpess %esi red in the final product and

the swee?BS L B MREQURSSt ener bei ng used. For

i nstance, artificial sweeteners such as aspartane nmay

be used. Sweetness may, of course, be provided by

sweet eners which contribute, in addition to sweetness,

bulk to the final conposition. Exanples of bulk

sweet eners which are conventionally used in the
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m nutes to provide an inert atnosphere. The vessel was

heated to 600C and mai ntained at this tenperature,
wWOowRah/ost17y ri ng, for 48.5 hours. At conpl eti on, P€TI6B2005/003176

reaction mxture was cooled rapidly to QOC and 85- 90%

of the toluene was evaporated off under vacuum

Met hanol was added to the rema?ning mi xture and a

coll oidal solution was formed i medi ately whereby the

prioductRiRMy endpRRet) exiripit wmdlﬁwltyn@rdléswmrﬁnapentane

ggm 'Sgﬁslgﬁgrﬁ’go hﬁﬁﬁa@ g%g??@@ffquﬁﬂ?’ ﬁgnff g] ulrsgpretne p?lymers from
si de chghios thayi e Hesvédramd thatGHey are possibly forming colloidal
2CH(CHB) C( O O CH2CH2Q) nCH3) . The graft copol ymer
suspen igperai@fscent ri f uged to recover the solid

duct t 0§

P Sl 5108y 5 REVSR 4 AREIRISh s FRRaly, or o

spectrtfmmf coheidsr odumethancslhwwealsl &h gaffimity. oirh’eneBsIb/Rmodmed
spectrum was obt ai ned usi ng MHz Bruker DSX N

spect r SPHYEHetieF RYJaF a?tC?'Yﬁj‘tﬁt aaoé i@fSLN}HzO wittén PJ%%“‘F% of the
state J%(Ah inserted. A

single ﬁé%l‘v\rggmgs t%ﬁﬁt@éﬁh@%@y e spectrum where

the nunber of scans was 8 , the 90 pul se time was 3

nsec, dt was 2 seconds and

6124 da hlct ra were recorded

for Sp'ﬂ%”SAW%%aQure@nerﬁsa%rg Ee}ﬂiﬁnea— hSnN?YB.Z a the ILL,
spectrum shown 1n Figure 1 includeS an I ntense si
atGEntblgdmandaj ysing Zmem eaﬁ‘dlelngﬂh)quactz Hallmdeells equnhbrated at

P ERER Tt S o P T s e et Rte e v 17.5 m
N'\é%cﬁﬂfécbélﬂma%ﬁ dlﬁ%é@'\/ﬂ@ﬁ@eﬁi "ﬁ‘\eo@r@bﬁﬁl@loﬁ With this set-up is

ol yi soprene and pol y(et hyl ene gl ycol) according p
t oQthi ARt a'@eamasuﬁavbmwg@oex‘@ndeddmmu(h@az tht0.0a8 A™'. The
possi bl e tg te tre VG ﬂﬁz nunb A
c HAPASYA mr‘?""%s PRSIV g ory FOYS e %‘Eﬁfg? jgfics.
pol yi SO‘PIﬁ@nﬁ'nié%ﬁgéﬂ%@ b@eﬁhbl%e dom@isted af MBkeCYbRitions of graft
wei ght of about 38000) as 4. Test Procedures A :

s\/mnqlwgerwnmammm d%ﬂeyqt@ﬁhmeéh@qiu(ﬁdﬁqm sfhe scattering data

\ﬂéﬁﬁoqrﬁﬁeﬁi”@wgﬁﬁg dgtflﬁlgﬁ?feeo%le \'Rgglaﬂﬁﬁg(ﬁi? gcgllowmg equation

slse PO Ji PHestCaRtChéme(181rp g1, afg)a pol ar sol vent
(nethanol) on pol yi soprene %nd on the polyneric
product obt a'/((e)j—AFbNM(BQbéQTG)@r@W ) Ko/, pR*RY)
pol yi soprene was aced in a vial to which was then

adghérebnb, @tdeﬁﬂerérﬁc@tn 1gcatferivg l@hgtt’ne{egsl@f bf the polymer and
copal yner obtained in Exanple 1 above was pl aced in

se%@ﬁ@lntwcbmISttbeml@mwaacw%@fmnesnM ﬁemmlar(waght Nais

2y 8P TR A Mo Bt s

I evedtor %d%é&uhb&aélus@@ymﬁdm the mst hanol addi ti on
in test , the graft copolyner swelled substantially

to t he Ebe rﬁﬁﬂmlt\;‘?e'@d“ﬁw@f rﬂMT%@’r fehdiews O mmhan@lefrpm the fit

por S o Eleue piB: ST BRE A APTEE SR Ss TPl REE R PES 1 gave

gl 4G@|j)13TE]&hy I'I'h%t BBks V\ér{ehaﬁ rlh&kaﬁbﬁ‘r&fnﬁec %ﬁ’dld’élt nét'ﬂjre of these
this Exanple, poly(ethylene glycol) was reacted

podryspe[ﬂwlmegr a/ -mal e| c anhydride (PIP-g-M)

avai l abl e fromthe conpany Aldrich. This PIP-g-MA

whi ch has the general formnmula has the CAS No.
139948-75-7 and has an average Mwv of approxi mately
25,000, a Brookfield viscosity of 10-50 cP (as a 20
wt % solution in toluene) at 300C and a density of 0.92
g/mL (at 250C). The nononer ratio of isoprene units to
grafted mal ei ¢ anhydride units is 98: 2.

Pol yi soprene-graff-mal ei c anhydri de (PIP-g-M)
(Aldrich), 10g, was dissolved in 50m toluene in a
reaction fl ask, and 2m tr| et hyI am ne catal yst was

- o, . Y 1




Using a Dean Stark trap, the reaction flask was heated
at 1200C for two hours, in order to dry the
w@ologpetiny| ene gl ycol) nethyl ether by neans oPCT/GB2005/003176
azeotropic distillation. The reaction tenperature was
then increased to 1300C and heating was continued at
that tenperature for two hours3 After the heating
step, 20m of liquid distilled off were cl oudy,
i ndi cating an azeotrope of CHAIMS and water. A
further 40m Iliquid were distilled off but this was
clear, indicating that all water had been renoved. The

reaction was then purged with njtrogen and given, 24

hdurs th PENGRFTES @Y fiax Buntasith s gtk of pranched
room t o] LRy 120 T i
pont and il rogRZatbdr HRNRHEE ICBLAY by € hifiipicity of side
enmul si ahaives aftathedto thé daickbooe WISIEInf the 8idehchiaisy, which are
al l owi ng, the iinsoluble species to di nrent. The

esul t HachEg Srrediido TGN cipEs RipBE Ralyer Bigkapne, have the
insolquﬁnﬁgpinent, wer e separated. The sol uble

pentane fraction was concentrated in a rotary

evaporator. The insol uble sediGnt was vacuum dri ed,

di ssol ved in chloroformand prilecipitated i n nethano

(800mM ) in order to dissolve yexce E . Agai n,

two phases resulted but separa'ion ﬁﬁ%ﬁgﬁg%sfficult as

t he new nodified hydrophilic pplynmer formed a colloid

in methanol. In order to separpte the colloida

pol ymer fromthe solvent with ess PEGQVE, it was
necessary to centrifuge the mxture for 45 mnutes at

15, 000 orpmavehthedotrofes. The white product coll ected
fromthe bottomof the centrifuge tubes was then

dri ed. Because the net hamot—etGEtCHEY" suspected to

contai n sone polymer, that toolma§ concentrated in the
rotary evaparator and di ssol veg'li rREhl oroform In

order to renove any excess PEGVE, the solution was
precipitated in diethyl ether and dried. Exanple 4

Reaction of whesis®riet- gr@fQYOR ei cCHDJQ dniddR? s +&(0)OR* or
pol yf et hyl ene glycol) nmethyl ether via azeotropic-
distilla.“BHQPonisoprene-graft-naleic anhydri de

(Pl P-g-MA), ' 2620, R%; - ;
pol y(et hyl en@%g\;/fb%?ﬁh?{]?rﬂé%%&@? éfeﬁ ?é%&%@cﬂz%lgg%up CO;

pur chased frBMisAHari-3H5 200y, havi ng an aver age

mol ecul ar wepght of 200? wer e g%i h%? out, and que to.

2 three |itrB Rl BARYEPHRNEVING g iqhcarbon atoms:
magnetic stigf & a geblifhdvihg e 'foﬁﬁhlﬁ'l@bb@fbl—(ﬁ)d)‘é@ﬁi wherein

added to toluene to renove water from tol uene and,
af t er beaciyof Ylaner 25, intpandehtly hars alkylegietdgrpup hiagihg from 2 to 4

t ol uene s added to, the und bqgttom fl ask. t o
i ssol vEAPRE PRS2 Rot b Phra tid Hiun Aaling eerg,  to 4 carbon
trap, thgmeaction flask was heated to 1200C, in order

to renove an’y'vvater fromthe poly(ethylene glycol) _ '
met hyl et her aahd drdomndreachodfieard lsyis naderersdently, O or an integer

roreacBliel 1 sedeBmited Bal GEHHR: b ERTE Yhleriine range
two houpBfrbfeT®iy PE0, Aeterabigdichi 10@BCKR0. t s uni que

constant boiling point was reached, the azeotrope
(toluene and water) vaporized and condensed as a foggy

l'iguid. J QUL -Ch densi S : :
clgar, éloﬁg&g{%rﬁ wggéyﬁége%aog%g:% gnl 0E1 y é‘lx’@etrbg \%}gg chains
evapor ahawg thelfemugacti on was left for 24 hours at

12Q0C and then heated at 1300C for two hours before

renmovi ng nore solvent by azeotropic distillation. The
reaction was left for 48 hours. Next, the reaction was
cooled to roomtenperature and precipitated in

nmet hanol (4L). The product was then dried in an oven

under high vacuum for 72 hours to renove nethanol

after which it was washed wth excess water (4L) and

r




renoved. The reaction mxture was then left for 24
hours at 120Q0C. The azeotropic distillation cycle

w@ b@awiaigo f or two hours at 1300C fol | owed by Z2BECTIGBR®S5/003176
at 1200C) was repeated three times over the follow ng
three days and then the reaction m xture was heated at
13Q0C for azeotropic distillati4on for 5 hours,
renmoving 120m solvent. As the azeotropic distillation
cycl e progressed the viscositycldd the reaction mxture
i ncreased such that it was no ljonger possible to
rotate the magnetic stirrercHlB(@5QLI ON m xture was
then cooled to roomtenperaturfe and washed with water
three tinmes using a Buchner funnel. The washed product
was then dried .in an oven under, hi gh vacuum for 72
hours. Wireyl §5'§ asrdgfined; 'Bl‘?%"é‘njper ature (Tg) was found
to be approxi mately 500C using the thernmal analysis
procedure given in Exanple 4 . Exanple 6
Hy3ir osiA yaymeric ahatesla) i ansprding tai ¢lhinh uhcwihereinithedside chains
pol yfet,hyl ene glycol) nethyl ether The polyi soprene
used irh Wﬁ1§eéaﬁﬁﬂgb had an average nol ecul ar wei ght
of 40,000 (Aldrich). The pol y(eHhyl ene glycol) nethyl
ether (Al drich) had an averagelnnlecular wei ght of
2000. Poly(ethylene glycol) nethyl ether (60g) was
wei ghed into a reaction fTask @nd h&gfb&;FQ 9Q0C under
hi gh vacuum To this was added$1.759 NaH di ssol ved in
tetrahydrofuran and the reacti ¢n was allowed to
continue for 6-8 hours at 5C0CHAI Iyl brom de (8g) was
then added to the reaction flask and allowed to react
for 20 Wberein Qrises definadin algint Uir e was heat ed, under
vacuum to renove the solvent and the product was then
washed with benzene. To 3Qg of the product, dried
ungler higbolymeyignimaitstili scvotding tfoncibitil 1 dwheraihugreside chains
a round bottom flask, were added H PtCle (0.39g),
di ssol vieave thefigrmula r ahydr of uran, and
chl orodi met hyl sil ane (24m ) an k@ﬁ oxture was al | owed
to react for 24 hours. The reagt i Xture was heat ed
to 90Q0C under high vacuum Then, dry toluene (45n)
was added to the reaction flagd foll owed by Li Al H4
(59) and the m xture was allowed to react for 72
hours. After this, the mxture was filtered using

Doz neyhRSER et R B CRT A bk SC00R, i
pent anewhizhgd \ehdeRb ars hpideined infdlainprieci pi t ate was

collected by filtration and dried in a rotary
evaporator. The dry product (8g) and pol yi soprene (5g)

Toot hi <A TRl MASR el hg Y ghi DL a3 herein i
1m t et Qathgdiliflem@groupgeeY medd ambothxtOHeCHas. heat ed

to 500C and the reaction was allowed to proceed at
this tenperature for 48 hours and then allowed to coo

t Ogr oOMpt A Hi e L k XE UL e
wed di ShgTEgerk HiRerAtsEorit o ppreriiali® g5 ierein i
t hr oughQetheajronp iR is¢d.urm cont ai ni ng 50y Al 208 twi ce

and washed twice with dichloronethane. The filtrate

was collected and then rotary evaporated and then

adged ta RARHBAE ntaRbNscdoRInG @6 BRI & cldims 1 to 5, wherein in
preci pitate. The pentane m xture containing the

preci pi Qathe graspMRiserGds.and both the filtered of f
precipitate and the eluent were collected. The

coll ected precipitate was dried and washed with

nmet hanol, form ng a cloudy solution. The cl oudy

solution was centrifuged for 30 m nutes at 15,000 rpm

and the insoluble product collected and dried. The 1H

NMR spectrum of the product is shown in Figure 3. The

1H NMR spectrum was obtai ned using a Delta/GX 400 NWR
spectrophot oneter, operating at 400 MHz, in CDCl 3

I I T T "
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is neasured. The apparatus used in these experinents
was a probe tack tester Mdel No. 80-02 (Testing
wokwhiong39 Inc.) and the experinents were carrPEHGB05/003176
at room tenperature. The maxi mum force of separation
was neasured in grans and, subsequently, converted to
Newt ons. The results obtained 3re shown in the
followi ng table. The nost inmmedi ate striking feature of =
t e r eAbolymgricemaigyial eccerding taygpiose: of elaimafl toatkwherein in

el gn it BuinE R A A Yo e 8l reh A dIRER con
with the other four materials tested. The nmaxi mum
force that the apparatus can read is 2000 g (or 19.61

6
NS Whehpalymaric weteria) apersindio anceeasf claimsiaia fuwherein the

t he val ' -i [
(as | o LhoREhdrpdURSBREAER i ML APHosBAer of an
trend idihylegicaflpuntairatedrpolngeredisie igdsodabortnodsomer or from
LIR- 41 0> PIP-g-MA> PIP. In conparison with these, the .
nodi f i & CABPYMETsOf heY-or FiRge lepicadyipsaturated polymerizable
signifi %%y%' tack. The glass transition
tenpergﬁﬁﬂgggggﬁthe H%%F%ied pol ynmers are

substantially higher than those of the starting

materials, as a result of the grafted_side chains. The
stihti rég PﬁM‘é@ﬁ'CaP%atﬁFé@'ea%ﬂqfd'PEg‘PH‘éa'm Juindreppinsibe Garpan-carbon
a Tg IHR [ %%6Ebr i -
al | ovvlwﬁdgdIW{?\%|+ letd)(/ I'n Eﬁegt@ﬁé&t FE@ %?{) e. %@%9?@ ethylenically
nodi f i athsadlnatest pofyRERHZadae chyREMabpn waoaoalesocorgaiming 4 or 5
sticky as, a r?sult of their inability to do so. The

aver ag¥BPR 8PS separation, for each material, as

indicated in the table above is shown in the bar chart

in Figure 4. Maximumerrors are al so shown. The

r egr.oduk ippiymenc ofatertralsacerpding te otains! & oviieéregdiheycarben-carbon
I naccura of , certain paranmeters, such as the_contact

area bAlQWBR PACKYSTsS dRiTeH (08 2 hATaCRey ! of irabiTiene.
actual tenperature of the sanples. However, froma

qualitative analysis of the results obtained, it is
clBar thgolnheric aiedal anghedngto ¢apritl, vehereirbiherearbepn-carbon

ol de M EL HRRRbETS PR SeBorie TR Be! yfleptiadiene or
2. Loopsppeinet est Sanpl es of the polyneric materials

obtained in Exanple 4 (REV-7) and in Exanple 5
(REV-10) were subjected to |oop tack tests. For

copypar i I ] ene; (Rl [

v agc ahaREE rieha Ecsr TR b ¢ sty P fitbon-carbon
Al dri chyolyipel YaskpbrBeisgdemie] Erommy dopdinisit af tii;cmht?llene and
material 1n Exanple 4) and LIR-410 (starting materia

i n ExanpPRERL- were al so subjected to the sanme test
procedure. The sanples were prepared for use as

follows. In each case, one gram of sanple was

di 6.0l vRpdiymeric ehdterianatdmdmgatodeihing 95 alhdrepntheasarbon-carbon
deposited evenly over the surface of a rectangul ar

gl ass nPAYHSEopackbR &5 deHEe’i HRE 2a5 Rufpdienesstyrane  block
Fol | owi &g)oﬁ%rﬁgprati on of the solvent, a film of

pol yner i terial having a uniformthickness of about

0.5 mmremained on the surface of the glass slide. In

al|l_cases, th ppar.at us s set _up as follows; - .
bt Brvethed; ek aiteimefil ahcowditip gbim 3 wherein
25mm veghefGdaBAain Hava the@smhyabringing its free ends
together and then the free ends were clanped in grips

on the test machGBE2GH(CH:WE(0)c0ntERLeZ®nr-R’| oad
measuri ng device; 2) the |oop, suspended vertically
beneath the cl anped tape ends, was aligned wth,

t hough hel d above, the glass slide (fixed in the test
machi ne) coated with the film of sanple. The tests
were carried out, at roomtenperature, as follows:- i)
the loop is lowered, at a constant rate of 300 mm m n,

o, o, T o o o o,



REV- 7TREV- 10 The average val ues of the maxi num force of
separation are plotted for the different polyners and
wo b@sn1arandard devi ation is shown as an err or PGEGBRVS/003176
Fig. 5. Again, the nost striking feature is the |ack
of tack for REV-10. Its values do not exceed 0.02 N
and this is the sanme val ue whe#b the | oop is brought
into contact with any non-adhesive surface, i.e. the
mat eri ah weichh¥r ZneR% b laedpe dve mdeﬁn@@noe@almﬂ whlch method

t wh I led d
the | odPrrBEREY EARING ASTAtE eI ShBRr ygBoaken poymer
starting {18419&hEhsr ﬁmehheﬁ eRSWIRA 8Yé eYIppuRBOWN i n
the probe tack tests, i - 410 >PI P- g_ MA >PIP. |t

is clear, fromt h@HzEGbCHa)Q(Q)@s(Y@bSOZ@ R’hat the
trod t f sid d ab
Lt t achad the Prieris o Fep aRkaRENBIS ol oopr ene, has

t he consequence of reducing tack. 3. Solubility Tests

The solubilities of the polynmeric materials obtajned

i n1@xanfireethodregording dpglaim B« arsareingheeleent)s fouene.

vari ous solvents (water, toluene, chloroform pentane

and net hanol) were assessed. For conparison, the

sof pbi | Atmethod AcddrgirRpte crhvENLS claih $&nwhereivfthe free radical
pol yi soprene (PIP) having, a Mv of 40, 000,

pol yi solmitiaer i '§ hemz@vbp%mﬁmu de (starting material in
Exanple 4) (PIP-g-MA), LIR-410 (starting material in

Exanpl e 5) and pol y(et hyl ene glycol) nethyl ether

(starti Agnethoeractording fx amyl ae df cdaichss)5 (PEGVEhern ¢he reaction
al so subjected to the sanme test procedur

h
case, offeCRfFigrat qtr?eteg%?&fﬁwraﬁ'aé'ae fange %Erowﬁ@& 9130°C for a
into a aggzl)d g{:ﬁﬁm ¥ %%?é vent was added. The
m xture” of sanple an vent was shaken vi gorously
‘and then placed in an uItrasonl c bath for 30 m nutes.
e . was fhen, agai shakep vi orou e :
ggar a(t%‘c’@ th%%mft E‘f’i‘tge% [gfmer{%@a&rgl cporgs n%?e‘?' gpqawherem
cI ear s éJ§IHQI’éh\é(ﬁ-§S RRiHaedAlIgnot , was observed and
recorded. e results are shown in the follow ng
table. In the tabl eCHNO indicates no dissolution of
the sanple in the sgl vent was observed and ' YES
i ndi cates that the sanple djssolved in the solvent.
From the resul t s b\f}za—iq—c(a\fO)le‘E‘(iﬂ}p‘Hﬁat -1
PIP, PIP-g-MA and L|R-410 all behave in the sane way
for each sol vent; |_EEGIVE behaves in an opposite way
to PIP, PIP-g-NMA angf I R-410 in water, pentane and
met hanolwhefeinTo] EeRE, ant ahd @ sfeoasndéfinsglinelaihl 1 which method
sanples (starting material s and products); 4. REV-7
and REVCRMPrERAi bit increased hydrophilicity (conpared

br esoncl) of TG SRRFRKEuBA IR Rimie (7 {1

nol ecul es; 5. REV-7 and REU-PORIEZO)LRPel ati ve

dlfflcultyln dlssolwn ent ane, indi atln t hat
t hey behave M/ifsqd @39 Id&fﬁﬁw‘éryl%r%?'é?rﬁ? t%%é’?éan inert
from which th ?ﬁé ?ﬁ @erived and that they are possibly

I da

form ng collo dispersions; 6 . The ability of
REV-7 and REV-1 0 to dissol ve, at | east partially, or

to formgcolloid in net ano eal,. ffinit

Lhese mbh 11 cergg e han s ol wafi B soMpalind,
of the presence of the hydjgpmd;Hog@H e_[g,hal ns in the
nol ecul es. 4. Smal | Angl e Neutron catteri] ng ( SANS)
The SANS neaswrasewniss! ae2e perfornmed on D22 at the

| LL, G enobl nce, usin nmm path | ength quartz
Hel | ma cel | s%%gl'}’el hgr%qrg@og?d 598 K. Cold neutrons of 8
A were used. The detector distance was 17.5 mand the
collimation distance was 17.6 m The Qresolution wth
this set-up is 10% (DQ Q. The resultant Q range
extended from0.002 to 0.035 A1 . The neasuring tine
was chosen to g| ve 1 million counts for good

. g R L T Y 1 o o e N 1 Y A7



Rl R2 wherein RLis H -COOR4 or -CCOQand R2 is

-C(OOR 4 or -C(OQ provided that at |east one of Rl
wanwe®»b17s the group -C(O Q@ R3 is H or -CH 3; PREIGB2005003176

or an al kyl group having from1l to 6 carbon atons; Q

is a group having the formula -O (YOb-(ZO c- R5,

wherein each of Y and Z is, ir?’aependently, an al kyl ene

group having fro ta,4 0 tons a R5. is H or
an al kyl group h%%@%‘d&%yfg)"%g}aﬁg%m%%; dlis 3
or 4, and each of b and c is, independently, Oor an
integer of from1l to 125 provided that the sumb + c
has a Vi)ue reactingetheaegepaind if eithithiorodahethypilahetalive the
from10 to . pol yneric material according to
claim1, méﬁ&'“ﬁ%'{‘ﬂj“si de chai ns have the fornul aCH3
CH2CHC( O Q whereigHQ is as defined in claim1. 3. A
polymeric materidl according to claim1l, wherein the
side chains havelthe formula CH3 Si (CH2 )- Q CH3
wherein Qi &l Ri6tjzn- OFa{ WOl—(&gA- el yer |
material according to claim11, wherein the side chains
have the formul a erein one of RL and RR is -C(OQ
and the other is -CCOOR 4, in which Qand R4 are as
defined in claim1. 5. A polyneric material according
to any,.one of ,clains 1 to 4 , wherein in Qthe

al lkyl eH¥ gr ERAHCING o f@MmPeHNe bk h ameH zr@algﬁngl ghe Aproduct
i | | ins. 1
Dol Yer i n THEfOEheRERAN L APaleRBOREE with 5 $GaBRt o bfanched

mat eri al accbaidi mgdrocaroy polgmeh cntifthglat @ulliplicity of carbon-

V\,herelnlné)%he qung R5 |s -CH 3.8. A polyneric

material acEdh éﬁnngo'f RRNSnie Bre Byaoraropn polymer backbone in

wher i n i n @ heseHE b & faldfioR bt N the range of
A poly a

from40 to 50. 9. neric naterl according to
any one of clainms 1 to 8, wherein the carbon-carbon
pghyme kbone is. derived froma honppol yner of an

e?(lt)fyl e%i fggﬁ%fﬁﬁ%%ﬁmga{oeﬂa%|1>9wélvhezﬁ@| & $iPArBodhediydrocarbon
MoNONepolPe lcmMtaAn pé)kmgﬁfsr ;’ - :

et hyl eprsﬂ gal | y-unsat g_r ate plcc); r%‘%ézrg%rp ggf]bye%]r g%%lglsoq]onds in the
nononeP@YMen baskbens isgpdlyisoptemel al according to claim
9, wherein the carbon-carbon pol ynmer backbone is
derived from a honopol yner of an

e2hy| eAimahbduitesatding e ¢lanel Yorer ickab) -

mononer cont ai ni 2{% _4§or 5 car boncge{%@n%,h%%r%k?ﬁ(bé’ﬁh Z are both
pol yner¢E2tHe @nddR” igcddrdi ng to claim 10, wherein the
car bon-carbon pol yner backbone is derived from a
honopol yrmer of isobutylene. 12. A polyneric naterial

a22:or dAngethodchedardibg, toraay @i bh%léﬁ%bm-tsazﬁ%erein the dry
pol ynmer backbone i s derived froma honopol ynmer o

but adi ¥H@NISSqIHieAr toleneropdiyyiatrahydnofurani al
according to claim9, wherein the carbon-carbon
pol ymer backbone is derived froma copol yner of

i ZbbutA nesthod rd makimg anslyrbdric MarehyNBsddrdifBtig!d i
accoirg'hn%&g() cl.ai mné))%j V\rr,i?e};ei n the car bodr??%lg?t}gndlé% 1, wherein
pol ymet'® BgiBs havadhe {mUa om a but adi ene- st yrene

bl ock copol yner. 15. A nethod of making a pol yneric
material according to claim1l wherein the side chains
have the formula - CH 2CHEH3HCHOR?O (YO b-(ZO c-
R5in which Y, Z R5, b and T are as defined in claim1l
whi ch net hod conprises reac ipg a straight or branched
chai n hydrocarbon polymer irRa solvent in an inert

at nosphere with the conpound
CH2=C(CH3) C(O O (YO b-(ZO c- R5, in the presence of
a free radical initiator. 16. A nethod according to

cl aim 15, wherein the solvent is toluene. 17. A nethod
according to claim15 or claim 16, wherein the free
radical initiator is benzoyl peroxide. 18. A nethod
according to any one of clainms 15 to 17, wherein the
reaction is carried out at a tenperature in the range

o Y. Y. A PPN PINN SN o P~~~ o A ™~



at nosphere; (ii) reacting the product fromstep (i)
with the conpound CH2 = CH(CH 2)g-Br , where qis 1

wW@r008/016170 gi ve the conmpound |1 CH2 = CH (CH 2)PeD6BY05/003176

b-(Z0 c- RS Il (iii) reacting the conpound Il with
chl orodi nethyl silane to give the conmpound 111 (ivV)
reduci ng compound 111 and reacid ng the product a-

hydrodi net hyl si | yl pol yal kyl ene oxide with a straight_,
or br adamca@awfﬁ*;da%& BonCiRNgmnd tberthenisngcE@)OR” where

mul ti pl f ,
hydr ocadﬁg%'?]d/§g|39§2%5bg§@%°gﬁ£°@ﬁﬂﬁg’hﬁ°ﬁ‘gg‘§#&§d tg?@qnses reacting
tr ansi tpalyisoptenk-gralftmalkic aAhydrideodr acnoneckster terigathiemhereof,

19, wherein in step (iVv he hydrocarbon pol ymer
cont ai NN ergﬁmqs vertt. Mﬁétﬁeeameﬁnearbon doubl e

bonds in th r Klasn p . .
nmet hod acco mj‘éab é?@?mh.igﬁo\kr/ﬁlg ’m’%,’ Bm%%ﬂéas'éeﬁned n
and Z acrlain’odth -CH 2CH2 and R5 is -CH 3. 22. A nethod
according to any one of clainms 19 to 2 1, wherein the

dry organic solvent is dry toluene or dry

t ei4 ahysnpémoa cc%?dm@t?‘%@ﬁﬁZ@ H@ll@lﬁ‘% ré’é’ét%:rﬁeig'&rried out in
mat eri al accor Ing to clarm ere e si chal ns

have t Hbefroesence GHarcetivRie.' i n whi ch one of Rl and R2

is -C(OQand the other is -CCOOR 4 where Q and R4

are as defined in claim1 which nethod conprises

rezg:t i Ng niksthyd SRBHRY Wq 1] é!élm 7Rl Gherdn e ébﬁ\‘fat@f ls"’inethylamme
monoest er derivative thereof, in an organi c so

vvlth t he conpound HO (YO b- (ZO)c R 5, in which Y Z

f d I
R 0 Ao oBR AR ARy P eriAsf 5, Whefkin tas sovent
out i n ishelupresence of an activator. 25. A nethod

according to claim24, wherein the activator is
triethylam ne. 26. A nethod according to any one of

clsd ns , is toluenpe. .27, A
il nd AT oyl EoBFbs R FRIHERbeluba AtEsIdntq furfaces
sur f acesompriging 3 water-ingdietle| JiFR baBE SinBHThRIA sUfficRtht to form
amount sufficient to forma chewabl e gum conposition,

and a shehEMADIR) Gakie rRompesiiian nand a sueetening agenthavherein at

mat or 1 abag Bartaoh o AR SEHELE R, RESY Fhbisena paymerc

chew ngngteriat aopmdirg toraracems of dlgink® 1a@baiym 27, whi ch
additionally conprises one or nore ingredients

sel ected from el astomer plasticizers, flavouring
agt s Andhelind §Ufh composition according to claim 27, which additionally

comprises oné or more ingredients selected from elastomer

plasticizers, flavouring agents and fillers.



