SYNTHESI S OF HYBRI D BLOCK COPOLYMERS AND USES THEREOF
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This

wa@ppbiooasd on clains priority to United States PCT/US2006/000616
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provi sional application serial nunmber 60/641, 170,
filed-January 4, 2005, the entirety of which is hereby

i ncorporated herein by reference. FIELD OF THE

I NVENTI ON [ 0002] The present invention relates to the
fieldafsmpnl B MEIHOS SOR WANG HBREKENG BTH aMbaPAYkE® paTa
bl ock copol yners, uses thereof, and internedi ates

t heret o. BACKGROUND OF THE | NVENTI ON [ 0003]

Mul ti-block copol ymers comgdrsrogNe synthetic pol yner

portio m no acjid ortion are of great
synthe?t 9%?e$é§%%ltﬁé°%d? FéﬁgﬁesdEFﬁfe§8P?|%ﬁgﬁﬁpread To
s trbh s pethgmer sralrskety mﬂ: alilgy tpr etp:aetrfsdula)g&lbﬂﬂ @nedia are

rl\ll-agg%g%gyé- an l%g rrerl )ereﬁgv\ﬁan %Tﬁg?ﬂrggéqarr&cterlstlcs

pﬁ@ﬂaﬁtf@pndni pofy(manumm aapdélﬁy'oah bha¢r erphayef 6€Licient
a e iItL r f. t.h ynerlzatlon afford
Blook sonsl s B e G R R i 2B 6ty

i fdpeenigFERns pyshets thearsd bt%enb@e\cﬁjtotpedhwlgibh feperates at
exaiplfonSahlAafl sopar tad PDLoyal uesyof A 251.00 by,
initiating polymerization Wi th ant RO fer i natade’
pBLo5RYeIBhencSaft adthy 2603sumal @lxemsmtltt)echlaso 1r 8porMis/sec,
athDIpof o OFr£UAGBEGD ¢ PALY Ly DEDZYy Ghlll BRI 8o,

copolyners and a PDI of 1.4 after fractionation.
( Broneteries st 260436 P@ﬁé??e@ﬂ APDLPde 11 Bhepnels. In

p@hh‘ét@e £aprakachonf): (REE) bt rtﬁ'@f%@&i%{' ﬁt&%%)écﬁhitlple Bl

PEG oly (g-benzyl | ut amat e
%W%HJFﬁﬁPthegeiﬁFgﬁ §HHF@Cdue to the hlghly
r eact | YRe n@igﬂt%loéléﬁ£lsf\|@é63 bel 08894dmitQ cdaber tah?ne@ln L¥ enter
% ed s gtlc nmet hods to prepare multi-blo
8 %% fatt Eortlaih e 52 poly CynfRBRact id) ﬁéﬁflﬁbn
mnbﬁwersmmmrepparahdalw hutbf&bﬁﬁthgbe§t$ﬂﬂbd@eu&BiﬁallS
a rgﬁ%ﬂl%;y at ed NQA po g rization utjlizing high
VAt UU tec¢hRi ftes Gevel gg% HF H&&ﬁF%hr?%ﬁﬂSEF§51on rate,
(Bh@nnmnnmnelmulﬁxpiexﬂﬁ@4$tepﬂuﬁd®heenrédﬁﬂnéataIyzed
coor di Lfion nerizatian
develogg% ﬁgﬂt£%$ El%ﬁ d% AP ey Yy 6? §&apie to
Chffi@aﬂtéySamllalraamamalts;@ews 6;|.68£],14:4{6)3.f one or more of
a t ized Us uum
tec g%g%lagégé%hfﬁgtP§§I% FVenglng %Ee need for
pt@%ﬁﬁﬂ?d@ﬁﬁpoWulﬁﬂniﬁade K@ﬁmnhbapleessbls;agaadoremtnumber of
(c) and,
o G e Bl S £ rBe R P ignar Ly,
fHetior £quBAly defianbdrahe oifigdeytawiany aanddhrc@mz:b@ne or
Q&%Rﬁ&ﬁ@lhﬁlasfﬁﬂﬂyseo@oeﬂen%f ﬁ%&bo&lﬁl qhtggns$I581on bit

addition, since nulti-block copol yners at co
rBISRfLEBORE | e perti 6ar awelttly,éeclamlvpdegngme@hd/mr

bighogiigakx appldrlikeBs, the use of organonetallic
initiators and catal ysts is undesirable. [0005]

Accor dfRi%y ATPhEF EC TR UTAYD aneletadist 9E 1 &l#rst Hod cpopine or

R ERA1Rg at@gkalce@@ha{n@r@dtta\étsnm@sfafdﬁr'a%hg WIS
rtlon anaﬁPW am no acid) Ialgortlon wherein t

e
At oY SHOFBEPRRP T O P%ﬁfﬂ%aﬁshy(ﬁ@fﬁo and
m:s}dl)chbloﬁﬁks &t WAER! PadIaitedia t PETAL dxEDRPESSCHR P ONGEF
MENTS OF THE | NVENTI ON 1. Gener al
élr(’urgf) F'Bh° r@é’ﬁéfrAM%‘t hd™ of * tTRPRIGAL FBE | kpnals into a
pol ymeri zation of an NCA, initiated by a polystyrene
amne salt, was first reportea by Schl aad and
cowor ker s (Chent Comm , 2003, 2944-2945). It is
bel i eved that, during the reaction, the chain end
exists primarily in its unreactive salt formas a
dormant species and that the unreactive amne salt is
in equilibriumwth the reactive amne. The free amnine
'S capable of r|ng openlng the NCA WhICh adds one

T - N a o oy




pol ynerization initiator is the conpound that reacts
with an al kyl ene oxide to afford apol yal kyl ene oxi de

whbk@ekz62661 ot her enbodi nents, the pol ynmeri zat i PEI/US2006/000616
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initiator is the amne salt described herein. [0020]

The term "aliphatic" or "aliphatic group", as used

herein, denotes a hydrocarbon noiety that nmay be

straight-chain (i.e., unbranched), branched, or cyclic

(iISyochdomgn o mdcabrﬁée‘ig\iolig amt?mpio&oaﬁug@g frame. These
ic n e co tely saturated or may

con%g%g(r% on]')ee oru% 5re i Sevng?f %f"urpéPP%‘ﬁ?s butfoRhprample,

i §nnbhe aammmronowlxm ORhEHMﬁﬁ:n&ﬁQShfﬂl&yd,bealtirQ}?@feJPred

gL QUPS, cU Al rban one enbodi nent s,

al |pha?| C ﬁ%ﬁﬁét ay%81 % E On ?%?fﬁer'l frhet Fayload

eﬁ‘éé@l?ﬁ@’rﬁ%ﬂ oal tbﬁaltactlogpetllpdeMaltnuél.uﬂlgaﬁnla@Bure 48

abopss, |in Stizkl Pfher nts,..aliphatic grou

cogt ain 1-6 car bon&gt (@%’98%? Eedpdpa ? aéﬁbBﬁ?ﬁ%ﬁHt st

aF‘ij%h‘éJt% @rfoﬁbe Rihtcaidn in - 2 mlaxdkonnatlmm:ad?nw babheis

ab bphat 1158r euPsyidc| L&ﬁe ngte i m

I|near or br anch%d al kyl CJS]Illj%eken If 8}1e (ﬁ% FWFQ be

gFbupithed ﬁpb?%%ratlhémoqfelslwch Tags(dym mppyhga@é«wrauy

(eyclaaldsenyblel ks Qentoychonl ! Lol kenyl, pLOQZLL The

0Xyge

term "het eroat onf nmeans one or more
ni t r ogeRCt Mo SFRBLER, wigth TM; e Somﬂéspﬁoham&gamy that

om@ugceﬁtﬁehnbﬁfpdudl&lggsﬂts S/ aPRASRIOLYS 11 O hav1 0ag
silicon; ?P%%Jﬁt erni zed formof any basic nitro rY

betweeghﬁsP BIHERRE t PHget L6t agdﬁe’%%rfé?@yelrpeewm of the
i refaudiang onNeo ase Iﬁta&sﬂeﬂiéﬁ/dﬁh@nzth@y{fa&ls}ﬁhssuNfl'neac%vork is

[ rroI|d|n or N - as in Nsubstituted
%/}}t?% 15 Ry TS %E%ZZ] %‘ﬁ% TRt ER3E W rEq” undesimsdde in

herigitrtorpaist tdmatioa ap’pl:&taM:JJa)aS QHECIQ I Rk e UbH £ 15 1@ ¢
[ [.0023 Th ter used al one or as
part Ofd%I’l ﬁ@illzaoc O]ﬂ g ﬁ] éf

arger moief IBAT 1inkr al koxy",
or "arfwxyal hyed eXJesfter $nt’d'1€mH1QC}t6| eefidliegyeli Som@d or
thd I y having a total of five to
oul%%éﬁgr(?in&g cit %Egﬂgl%\?ner &' h 3% eddr BABLRY AGLiRUS
t%léflﬁlét ehﬂasrc&newaw’ch arctkeheoei Brteacltr EDgnd s tdae
sggtsﬂtnemhggp&gl t \% [ ] ng nber The term
‘aryl " ea[%gegﬁﬁ%%?d %nggg v wq?hlfhih?reﬁ'frﬂrea?g}l
rFget PéO‘EZfZF] pAssgascii padshee et prootpgeuadsowsl Wh€hod of

iHPweRhi 0P ARYGANE Al § d”

noi et i es. 1@ S%a:nerg C&%h?g?%isu%ﬁg%%ut edEhet ifhéfARFed to
grrEEeu_ R b‘;/w( tyBP neF clstticohaliyy toro dota seanmst hath
Qﬁ&f@fseﬂ@rﬂcfb)k@r edens s(gcohaetgﬁé|&n@lta@%nrgig§et Le method

g‘l aced wi.th a suitable substituent her
MEPEATRY, tieh StERE I dhalacyizibs tdatat ddom e ivey hade

aeSUhﬁaib}@§l®thEbﬁbl@éH @Eo@@@fhgs%bsfﬁ:hﬁe‘t@gl ﬁpgﬁh%?”@lt

E g{) g when nore than one posit
5."\% YOFETRRYA Y SUBsFReRied Witht rfltme pﬁadabeme

substby Lgﬂ”ﬂer&Ehﬁ@t £k yincarbAL SRE Waftiheds g8 0%51%B§n% the

|tuent e _either the sane or different a
%g]er V- poEit r%mrlsgo?ﬁfﬁené?ﬁ gaka ot Susst PE UEift it positions

posi
efiviisé of‘:enheby dt bt siuanti oRe :pret gpably dhasenthials o

ti f stabl h I
P R bR h o rRaoPe 7 “SrabrEscn g dediHeranizcd

defersteo @odpom:rtmahgaﬂee matamgubst antial ly altered
when subjected to conditions to allow for their
production, detection, and, in certain enbodi nents,
their recovery, purlfl cati on,, and use for one or nore
of the purposes disclosed herein. [0025] Suitable
nonoval ent substituents on a substitutable carbon atom
of an "optionally substituted" group are independently
hal ogen; -(CH2)0-4R, -(CH2)0-40R, -O (CH2)0-4C(O OR;
-(CH2) 0-4CH(OR) 2; -(CH2)0-4SR, -(CH 2)0-4Ph, which may
be substituted wth R, -(CH2)0-4=(CH 2)0-1Ph which may
be substi t ut ed W|th R, CH:CHPh vvh| ch may be

1. a4 " 4 ~1 IS\ N 17 N\ ~



ni trobenzyl) acetal, 1, 3-dioxanes, 1, 3-dioxol anes,
sem car bazones, and derivatives thereof. [0034]

woe@beo2ed carboxylic acids are well known in PEEUS2D6/000616
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and i nclude those described in detail in G eene
(1999). Suitable protected carboxylic acids further
i nclude, but are not limted to, optionally
substituted Cl1-6 aliphatic esters, optionally

substi tiut ed arflrestebbjest |0 t88t §FSserBCHINAI S e +

reg&gggg qghgg%i gx? %%J%& ﬁﬁand the like. Exanples o

er "group ERS Ry Fompisisation signals
| Sopeopytdetimumihedi Emnﬁ)fbrmb’enzyﬂhe aBde PNRMHo LB bBbrises

e r is optionally suybstituted
Adarer oo <0, SRl SBuer B By R LG s PRERBde
0XBEHPHHES saddror t &l esteens., t;{r;ﬂ{)&&] dreet eaied thiol s
aken vt clude t hose descri bed
|ﬁ§ne é#uhﬁﬁﬁgfggh% (f%%é)% U|t§€Fe br Ot e o ERI B s
f GPERRRY igeslegdte @Lﬁtyrmhgonozed icditbedate, aHsurhhe€ssting
t hhoet hieiso I i_oest.ers
thlocéﬁﬁanapggga ffggﬂ) g Qa A e Ty e Rgcond type
ERG&nfR s 1of asaéﬁd@ﬁrwn@ednérm fotumat awles ety khei pesket
{ Gacdl doylaskibagd el Snchepasd. and-subsLLIL L ad enzy

Eloethers triphenyl net h ers,

F%ﬁ?ﬁ?béFhBQ?dﬁﬁbﬁﬁyplFﬁﬁdﬁéﬁewateo nane but a

few[O@BGﬂs/&no&h@Wn s oIOLEE YWrdsnth !
A crom%@%thef IS aﬁﬁbnog§c§|c po%?;étho provide

conﬁ?“%e@egFo?éﬁﬁﬁfiﬁ@tﬁnf¥%“éﬂurQH@@HQ@wurExanﬂmésﬁmmla

cpmuetetsbel‘:Selalmf‘d udeeleq) OWYidned S SHPAWN LR AN
1§r E% 8 ﬁ 1|;{é0037 Unl ess othe?&fse stateg Sétr%%%df%s
ct'e e

dept e 85 RO leodt | Udeanl vhe seiverthe
(&2t reemamed ofiemi Ghedbasker @OUREL Cis adg608BL L 16, QL 4
‘ﬁﬁr% é %ngur}#tlfoor of the structure; for exanple,

t CoNt i gur | BTG OBAEH LAFRmERER O dieer |
Z?QﬂﬂiVEddbablipdnm@G i somers, and Z and E

conf orymt;i 0 sQIe Therefore, single ,
stere:ﬂﬁen1§gF %soneﬁ?rasgﬁgﬁf Jétgﬁa9£%§ﬁﬂ§rﬁ&?°losure to
Reesiepeanerved, rentogeofretambdénfng donf dreRthDNAY) first
upesqofs the S 0 ds are within the scope
oﬁﬁ%he |nveaﬁt|or¥|%g %égéﬁbg%g$€1%%3§%§?8a typq of data
tSYEGRer | T gravs loke tied compoluses wWfe theps NVENEyineArdfi €zing
WHehbluthe sicape0hethe e .. Additionally,
unlessuothermnse g%atedCb§¥r8%%%%§§t§eE%c te ﬁ%?@Fﬁte a
S8 CRF B Hshre tRo R Fel IRie Ve Sipo un di-atkabadifg @i‘lu@ﬁllyblt

ipd st BEos LSRRGEnOhy 0N & Leal Ly enrdch
at oms. . For exa%nleg conp g&%gg 5%%%%8 g %%gagﬁ{% € in

§PFEC?Er¥ﬁF é%&eﬁ?s%%ﬁoquéfréb@eﬁﬁﬁmgntaoﬁ amygmggen bye

d;eubﬁcﬂl thpeOloft Bhth UIR We thens enl %,C%HEE'EJ. & G8L bon
&na C- or C-enriched carbon are within e scope of
t i

SPTORERS GRTASERYE donpBaRtRY mﬂvagef@ﬁta ffoom different
exaapl ef dﬂiaaﬁahy&é§al tools or probes in biologica
assays, £O sed herein, the term"detectable
nmoi ety" 13 U e&jeﬁ ePEHEtfy €ZBPS i Hits AlReuEer R HRpéHe a

andel elsthest bo mmt&ﬁhgcmlﬁcgiv@@ﬂ%nﬁ%ﬁﬁggfdsources
Iabels d secondary | abel s)

(‘—g e Iortrars tY_
etecﬁ BI°e ?rqn%ﬁe WéB%I&aqhs Rer rang @apaékeb.source
det aciiatlle dah@o&mhan{ OOfBBé ndUelLMaEYhod alfipy i 586! e steps

cEny ISR ERNALR T L0 L B Sopler W

fluorescent | abels, and are §%?nal-generat|ng reporter
groups whi ch can be detect ed t hout further

nodi fications. [0040] O her primary |abels include

t hose useful for positron em ssion tonography

i ncl udi ng nol ecul es contai ni ng radi oi sotopes (e.g. F)
or ligands with bound radioactive netals (e.g. 62Cu).
In other enbodi nents, primary |abels are contrast
agents for nagnetlc resonance |nag|ng such as.

o .y o



descri bed above and herein that enpl oy PEG as the
synthetic polyner block can be readily applied to

we@ethen7e@ynt heti c pol ynmers. Therefore, this i nvRCL/USW06/000616
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contenpl ates multi bl ock copol yners of the pernutations
descri bed herein that enploy synthetic polynmers other
than PEG |In certain enbodi nents, the synthetic

pol ymer bl ock is polypropyl ene oxide (PPO),

PEGe PR Pﬁacwreﬁkz@@mahn%gsh(&H&O%C%é}g y generate a
pol yesters, am des, poly(ethylene im ne%

5V§ﬁﬂ6 JEJ%"F%lacW?IVa g aorfréﬁﬁymmwmare&ng a
[@Qﬁﬂaalitﬂy Qﬁ&@hﬁe@@&dﬁ FREhS  hdhegSpnhhet | 'sleQ‘% YHEL the

%(Q%ﬁ¥ﬁ coI (PEcg havi'ng one or
E7s -"f e(s =2 %é}‘l&?@ﬁrt?%tl’cﬁce)wﬁé plural
| nbtzraéf tHae: pnéymlsz_,altcmengied\l%sht @a@ﬁ Qwh@@: 8nd each

PEG Pl y(am ng acid | ock copo
ig%s?? ed R Seh f“éﬁg L5 QfePoRE hé}?@lﬁnﬁe%@}e
Sebrenkrdnisecy datepimt slaapobysBrdz &frbﬁntﬂ@tﬂMe@f s&hﬁ‘ce in

PLeseps s 14eat ion., A gmacroini tiator o
%ggtééf e %@ i T éE% R0t A3 NERY r??ﬁqﬁ9§legnﬁ%ﬁnd
oﬁS$€mmnnzﬁakaaahawlsupgaefdasa srmeaa.aci d bl ock. The
second | 1S a to the livin ol yner
of for rlrgmayl _1‘%% gnf of é(gt co%drr%gﬁn%resfenftogﬁﬁ?g %r%a\?i Rgovide
t doneivEf evisigmawigne aeitd brocksurEashhafirtdheliREeAent,
Qs v r Rsmd) r 1€ chene 1
as’ defi nec?man?i&gg%{%e%e B§c%le§sstetgg%% t% dgllalssegrame
SEAETSE &@rfd 2i AledHbidede; éﬁreﬁ@ﬂ@ﬁnlmﬁm¢ﬁﬂmﬁﬁl[@@56¢ln the
hers: 2ahove gdeni the I
TPaSRB, BRRoLs SonLE | PAS’AﬂJ]etr?{gg% Seflad P31 §repnction of a
atRo? didt§ £6 EhE pregwens henwm 06 A £ phEr eayrl?—ceaghl@ﬁs

RX, RyTh&e MbjebtsPan@Mtn@rakgvas:.Aell pediherein 80dy
in classes and subcl asses, singly and in conbil nation.

[ DO ACAHBERSF Bsidebe Beatiey ﬁtpé%ﬁ]tltl’frﬂ/@mel gfilled in the

paﬂwHﬁfsmacﬂeﬂhgdhgklbaﬁr@ﬁﬁﬁﬂh&ﬁg ardpld ibeRlLOEK of the
two, or nore different poly(am no

ol yner r n

f m5] GER S RRT Jaedgéé%%%eﬁné bBe yiRdrl omigekdetailed
Mex@uptsandoﬂeﬁﬂw@r@aapm@@abtohemsﬁaps of : (a)
provi ding a conpound of fornmula I : wherein: nis
10-2500; Rl is -Z(CH2CH2Y) p(CH2)tR3, wherein: Zis
-0, S— - OC BRﬂEF-DEBGRIEEﬂdN §Fi BHE mamendently - O
or -S- Js 10510, t. nd R3_.is.- N3, -CN, a
Mono- pr o ected an‘1éuﬁelllus g% %é%%édTEZE%é¥“%Ethernet data
pm@b@mﬂ@deald@hymengatprmiemmedimgmwaxyhheappéghacbaﬁject

caroxylic acid, a protected thiol, a 9-30-nenbered
crown ether, or an optionally substltuted group
seIectﬁﬁgqﬂeoﬁ1aﬁlwmanhhﬁstaaﬁidhrninberexbmpﬂanyaﬁedme format
p?éédr%lllln)_fy U@SQ{ %@ngme C%r)élhergg%g}]%vgﬂ ect matter.
het eroat ons i ndependently sel ect rom nit rogen,
oxygerfimrresgd| tara raprgsenbaiperehdiled sbann'dbedthe operation
Py tdl %bh\ﬁuﬂi@ﬁ:tl%a‘s9gterﬁ’ra&ro¥hlmﬁCiycg“léq Lh0g; faw ng the
0-5 het eroatons i ndependently seflected From ni rogen,
JKFGERE BFPERAY YRLLBF- a detectabl e moiety; Qis a
val encei f1e8d 401 s & hictalk8BhaSiatdlrab§do Rl - Unsg V\Et Hﬁ@tc%jeratlon

straight or, branched Cl- 2 al kyl ene chai n, erern

it Ry CERBURIHFATE 08 SEPEFR dareapenddin [apokbpt a@@@obylent of
B¢ pre€ent -MijectSnattXA(O -, -(OO, -(O-, -SO,
-SO2-, -NHSQ2-, - SO2NH-, -NHC(O)-, -C(O)NH-,
-OC(ONH, or -NHC(O O, wherein: -Cy- is an
optionally substituted 5-8 nenbered bival ent,
saturated, partially unsat ur afed, or aryl ring having
0-4 heteroatons i ndependently selected frommnitrogen,
oxygen, or sulfur, or an optionally substituted 8-10
nmenbered bival ent saturated, partially unsaturated, or
aryl bicyclic ringhaving 0-5 heteroatons i ndependently
sel ected fromnitrogen, oxygen, or sulfur; and Ais a
SU|tabIe aC|d anlon (b) polyner|2|ng a flrst cycllc

S o .. . T T Y



pent anoate, crotonate, or benzoate. Exenplary esters
i nclude formate, benzoyl formate, chl oroacetate,

wao piobluaspacet at e, net hoxyacet at e, PCT/US2006/000616
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tri phenyl met hoxyacet ate, pchl orophenoxyacet at e,

3- phenyl propi onat e, 4-oxopentanoate, 4, 4-

(et hyl enedi t hi 0) pent anoat e, pival oate

(trimethyl acetate), crotonate, 4-nethoxy-crotonate,
benzoat e, p-benyl benzBETAILED, HEScRIPTRINIY| benzoat e.

Exenpl g)&{{a | de 9- fluarenyl nethyl,
et th <??65%25%‘% r cglggcr:(ig%] vl g??‘?garﬁe]ﬂwél%FFW‘} dtchy one-

2stebwwgh?|d@mymltwplg&t ,scalelnyl to adhbine a mixture

Poli §£akenzybicar banat, gs of sui t abl e silyl
ghers i ncl ude trinet h%luélEPy{% %r FEERT S (IEPH)

Bt Aarst Wpémwletrabghw tﬁqjlheayﬁsa:tysﬂthonous data
tBblllﬁ@sFH (H@Jy:lhsbls%{lul@ﬂﬂ)q"es @ﬁdﬂptalﬁﬁr da a m:h gﬁ‘é}ﬁeztyldata

eghers nglar ers inc ude e
et Hok e Wnsr@l%mrlne’r%@bemym siah tayl a kadid Ylink,

anedbbd A yﬁlbetrth oﬁeﬂ%ﬁhﬂ%ié’%aflgﬁ£§§) dn me%ITBI ary

alkoxy IH¥ hers i ncl ude acetal s such

met hoxyh% rﬁﬁ?ﬁy‘?q i?l@#éﬁh%/l an embodlment of the present

(Qlﬂ're?tdﬁs@xyéetklommtrhyEd Q%PcZ)ébQBYé@t A

(&;i )él si %/lrgfet hox meth |, and tet%haéﬁ%g?gp%%r}]snfsfllon
PRy &FPR %‘RWS Qfhershenctiged Behzydta and

ﬂjmeltoﬂybenqul (EVRMiat3, 4rrd|a['[Et BQ@(}y&e%ké!a in a given
%@l agbﬁgéé(%,t ni E\Ir ogen %&‘B E hal obenzyl,

I ch Zyl , CpSeYAGBEhz §¥ista O&ndha Pl iyent
et Hevsg rpoed3in Ian@eet aiw erhedh fr@NES thkhga B3 i gty 4of

tagjjee Rl gr f S a_nonoprot ected or
“pr o?gctp%g Qggrﬁangs%%wn foﬁ Se?rﬁ%lr%?yeﬁﬁéﬁ?mt@lmang

éhr?dﬁé E@*@tkeﬂ:t@dsanuﬁe td nigett ahd cﬁ%@dblﬁ?@t S A3 shswA,
mnopgﬁoglepgﬁ%rq ng.sel geted fro maral k am nes,
carbamates, al g]sa% nsgésu‘%cers ahi des,3 FaRp multiplexed
o8- BF%‘#%%HSI&H foanrifetrine s hncﬂngd@lural sub-frames are
yhuhybexycniiony L Aoy ;8LOY] pxyGAr hanyl an no. o,
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acetal . In other enbodinents, R3 is a dibenzyl acetal.
[0075] In yet other enmbodiments, the R3 noiety of the
R1 group of fornmula | is a protected carboxylic acid

group. In certain enbodi nents, the protected
carboxylic acid noiety of R3 is an optionally
substltut ed ester sel ect ed from Cl 6 al i phat| c or

e . o, o, N
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"hal 0" is substituted only with one or nore hal ogens,
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-CH2Ph, -Q(CH2)0- iPh, or a 5-6-nenbered saturated,
partially unsaturated, or aryl ring having 0-4

het er oat ons i ndependently sel ected from nitrogen,

oxygen, or sulfur. Suitable divalent substituents on a
sahur-al ecy oy hap-abomf SRcLoe! or&?&aﬁeg &B:a (ARG cation
Substitution a to the anmde carbonyl [ows for
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canbexydi oRe dooRl RLieat est tdileirg. 9- 30- menmber ed

crown ether, or an optionally substituted group

sel ect ed from al i phatic, a 5-8 nenbered saturated,
partially unsaturated, or aryl ring having 0-4

het er oat ons i ndependent |y sel&tted fromnit rogen,

oxygen, or sulfur, an 8-10 nenbered saturat ed,

partially unsaturated, or aryl bicyclic ring having

0-5 heteroatons i ndependently selected from nitrogen,
oxygen, or sulfur, or a detectable noiety; Qis a

val ence bond or a bivalent, saturated or unsaturated,
stral ght or branched clL. 12 aI kyI ene cha| n, vvherel n
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Ais a suitable acid anion,wherein said conmpound is
prepared by a nmethod conprising the steps of: (a)

w@e@siodizeg a conpound of formula | @ wherein: PCT/8S2006/000616
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10-2500; R1 is -Z(CH 2CH2Y) p(CH2)t R3, wherein: Zis

-0, -S, -CGC, or -CH2-; each Y is independently -O

or -S-; pis 0-10; t is 0-10; andR3is-N3 -CN, a
nono- protected am ne, a di- prot ected am ne,

pr ot ec a p d pr tect
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[ QAQ6L Secordi Ag (her ANGith@bserbokl MR s yvhBerJHi€2RNEDH data
i nvention prOV|des a conpound of forrmula I]: wherein;

n 3ng RBcKSoiatH P§r1b3t%9k1006hu?ﬂ it thet naeRitre Rhakntbe

Rytoaa@ Raedy iddepengeaidyy cacbaddirdle @apHBgY Weigaats88 for
id side-chain wher ei n Rx and ?%f di fferent
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f Ebin BB ione et Bin L SR pRo B i Erp e Rt thard fe 2aded
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0; IS - - CN,
S'}ll?t‘ilnéﬂo?m eﬁt gH’l atea df*s ‘%Jostcé‘cst%& AR e, té‘ls is
pra@bempeﬂskaécdeiyydedlﬁg p«wmecbeds hiedr axyl addd pircota@cpedket
X aci.d, 0 hi ol , menber ed
rm%n % OCk 1‘zﬁnag%tglhoena‘lilofl}(su %sttlht ? %Qgr oup
seI ect éd fshowm aim pghatuire, 2a 58 frembec@b leaktutatred;verhead
at y .
Pay Bar R e hE ot Rhl a0 LR, (8 b eranami tea
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&Egl Lycisa En%ag&qentorda@% %ﬁy&' 5]5@19 Ay 384 other
teroat ons | ndependently se ected from ni trogen,
owgén Bre sfifafngr copplepaiénsit abddhansi biy; P@ltkiogas 112 may
val ence bond or a bivalent, saturated or unsaturated,
strai ght or branched Cl- |2 atkyl ene chain, wherein
0-6 nmethylene units of Q are independently replaced by
'q/" 'O" 'NH" 'S" '@(O)', 'C(O)O" 'C(O)-, 'SO',
-SM2-, -NHSX2-, - S2NH, -NHC(O -, -C(O NH,
-OC(ONH, or -NHC(O O, wherein:-Cy- is an optionally
substituted 5-8 nenbered bival ent, saturated,
part| ally unsat ur at ed or aryl ri ng haV| ng (M
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et her. Exanpl es of such crown ethers include
12-crown-4, 15-crown-5, and 18-crown-6. [00109] In
wa@iobl7aasher enbodi nents, the R3 noiety of theP®IUOCMO616

of formula Il is a detectable noiety. According to one
aspect of the invention, the R3 noiety of the RL group
of formula Il is a fluorescent noiety. Such

fluorescent noieties are well known in the art and
i ngl.ud pe:le i nol Oi ui nol
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partial | y unsaturat.e,
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pr.es .gnven gy an optionally substituted

bi¥a %%t]§?§PLSF6%$IHA%88Fd|ng to anot her aspect of
t he prw$emtrefemymCeono Figurels aa mqﬁﬂaseathylve flow chart
subs t nt n [ou I.n_ot her
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-Cy- groups include bivalent rings selected

PRENGPUTGREri ¢ Shewyr iim Bilagk,31dcl BhexgystaryS08pent yi
or cyclopropyl. [00112] In certain enbodi nents, the RB

moi ety of the Rl group of fortArila Il is a group
suitable for dick chemstry. Cick reactions tend to

i nvol ve hi gh-energy ("springloaded") reagents with
wel | -defined reaction coordinates, giving rise to
sel ective bondform ng events of w de scope. Exanples

i nclude the nucl eophilic trapping of strained-ring
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pis 0-10; t is 0-10; and Ris - N3, -CN, a
nono- protected amne, a di-protected amne, a

weewbeoed al dehyde, a protected hydroxyl, a ppPOL/ES1006000616
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carboxylic acid, a protected thiol, a 9-30 nenbered
crown ether, or an optionally substituted group
sel ected fromaliphatic, a 5-8 nenbered saturated,
partially unsaturated, or aryl ring having 0-4
hel ataat ok d %@EEDE&E’@N C fFoRL pi t

ygen or sulfur, an §£y ﬁ%ﬁb%ﬁ%ﬁ ga?%?%t%gg%%y
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vémeﬁéeclbo%&? -or THe bPXadheRn zedt irtte §YBP %scb?tt@r ared,

Stakak ghdd Oim Qh@@cbﬁdttg]- piZz pbk¥t £} eRathe ﬂh%{eehﬂlpe Behe
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preparing a conpound of fornula I: wherein: nis

19r28etermihnes frame 1@G@atrrwh%el@t éhtoeeckeﬂfx dafd RYY dre

eagslgﬂ@@aen@aettaye&et@tn%ea Sfantdnpatdsal 2 A #Andeish of the
si de-chai n roug% wher ei n and Eé are dlfferent from

e S¥RACT PrerzetRe 7 aiCﬂ@Vﬁb( YO8, 43therein: Zis
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- S 0-10; and is - - CN,
ATHEREE PO BERD SEATHDO: ofC phioEC DB TEo0R That the

pemge&imghﬁﬂ debyfﬁbedia@eotegmﬁﬁfdﬁidéoayiy éhdp&ﬁhectﬁﬁjscope
car.no a ect thi o a
CPBu L HBPoBr 5 B e Endt 1 Sl Y tTB Ry aphod are to

sbked¢ £ithdar srilaly phattihe, appéac&dre:n‘eﬁemedﬂtsat Wcabeded a full

partlall Jnsat rated, or ar r.ing in

he?egoa?:Ey U hdependeRfry eclo f?@%ﬁﬁ%?&%ﬁ%ﬁlons
onygewalkn'osautnxngzﬂm 8hd0e nefizkidd $attirataed, from a
pgét ali yyagaturated, or aryl bicyclic ring having

055 heter oat ons i ndependent|y selected from nitrogen,
oxygen, or sulfur, or a detectable noiety; Qis a

val ence bond or a bivalent, saturated or unsaturated,

strai ght or branched Cl- 1 al kyl ene chain, wherein 0-6
nmet hyl ene units of Q are independently repl acedby
'Q/', 'O'! 'NH'! 'S'! 'CX:(C))'! 'C(C))O'! 'C(C))-, 'SO';
-SM2-, -NHSO 2-, - S2NH, -NHC(O -, -C(O NH,
-OC(ONH, or -NHC(O O, wherein: -Cy- is an
optionally substituted 5-8 nenbered bival ent,

saturated, partially unsaturatd®ed, or aryl ring having
0-4 heteroatons i ndependent |y selected from nitrogen,
oxygen, or sulfur, or an optionally substituted 8-10
nmenbered bival ent saturated, partially unsaturated, or
aryl bicyclic ring having 0-5 heteroatons

i ndependent|y selected fromnitrogen, oxygen, or

sul fur; R2a |s a nono- protected am ne, a di-protected
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triisopropylsilyl ether, and other trialkylsilyl
et hers. Exenplary al kyl ethers include nethyl, benzyl,

w@2emenhasybenzyl , 3, 4-di met hoxybenzyl, trityl, PCFD81096/000616
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and allyl ether, or derivatives thereof. Exenplary

al koxyal kyl ethers include acetals such as

nmet hoxynet hyl , net hyl t hi onet hyl

(2- met hoxyet hoxy) met hyl , benzyl oxynet hyl , bet a-

(tr|nethyIS|IyI)ethoxynethyI tetrahydropyran 2-yl

et her. Exanpl ary aryl al kyl é?ﬁggg i ncl ude benzyl,

p- met hoxybenzyl (MPM), 3, 4-di net hoxybenzyl,

Oqni trebgangiba YN tttgt?e@ize/é enzy!

2, 6-di chl orobenzyl , cyanon nzyllzﬂllmglrgléldzcjs"L 454 %%)S in a
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of the (B} ng%HQl@.{nJ ! 8rdih la I3 uBa P cﬂ‘.r%toﬁgtzgg ﬂ{cludlng

di - protected am no group. I n certain enbodi nents
a2nbhbpr AL 58GCR%KI hgPe Pd eakd aiTnrerbodi nents R3 |s a

noNo- pr(eY ectsgd ARG, i9Q] eat epeéeﬁQz'&@EﬁJ:é‘ﬁ"t@@e”%% data source
carbamates, allyl am nes, or am des. Exanpla

ry
nﬁﬁo%%etkéfctge&eaﬁtw PEPFeRt 39 cade rate; and

t- butyl (@xycarbasyl @dindOithe synchronized first type of data and
| am no, net h onycarbonxlantno

ar bon
C FPER TG Ao TR oG AnTher Predeterminsd frame format
albqlhyk@wctareb@aykemdm,a heplzydsmmﬁlaﬁhoaydls Qﬂie{gﬁ,telrmlned frame
a am no enz uor net hyl car bony
fo? HEAE 5 % 5?8 Uv,° cﬁFSr@é cgtlyr‘hlaSg data rate

dlchloroacetantdo trichl oroacet ani do,
enyl uor-oa etantd nza an
tBbut/yI%g gemh}i/ dsf’& Fgﬁ% ho. ¥ eretlﬁe?deer?boal n?f Vﬁglpg a
afdam@ran&uded Emnvmﬁlnﬁxenptequhﬁvmpgopkmﬂa&dsabrﬁESmes with
i n [ m_ne, i
rarara oo i HBrotke g 0G-p P T L o
[ By2cB] avigdids £ o4 divipe, cdndaex itdé. pbaitket @ima second type of
eHJQQQ'mtp%’51EB&'1 %?hd.r%'a%kybiéc]pmak}@hbn&g% alsht 8F1Qe<§verhead

enbodi nents, the R3 noiety I's nono- enzy am no
oPlﬁn@RﬁlﬁﬂondPaﬁlSH%%heﬁoln$¥Piﬂﬂ@téhﬁ éﬁﬁRﬁMQﬁents t he

R1 gr Olzéﬁseﬁtl?ngd'ab@ﬂgﬁ{e %ﬂl@%ﬁ%ﬂ@xtyorc{ 001291 }B@Sloctl%% of the
enbodi nent s, noi ety he R1 group of fornula

| FET$% Q%ﬂﬁ%o?éct%% %ﬂﬁﬁéh?ﬂ%‘%ﬁ%ﬂﬂi apf certain

enbodi aept siiengr Qﬂn@@ﬁﬁﬂu@legeayﬁj@ Hm|sebf Ofe A3 ds$ 8Ppe of
acyclic aceta clic acetal, ﬁgrazone or an

I
i AR, O Eaets 8§ F@%rt&ﬁpéet:%t d‘d’@edP iHya igcepuped overhead
dbetfbasﬁhyehalofdﬁnﬁﬁpbmeyksacetal di benzyl acetal,
bi s(2-ni trobenzyl) acetal, 1,3-dioxane, 1,3-dioxo|ane,
and sem carbazone. In certain enbodinents, R3 is an
aByC|imhecmﬁﬁﬂodObfaCIadﬂiZ:faeehé& cdmprothes the step of

o B BenRRresy BiGorat sy BPFheAdRp gt BapL bR

formula Il is a protected carboxylic acid group. In
certai LS, the tected..carboxyl

ng|etyeo WE%QK%Pa% opt |onaI y-Sub q?FtuFe%¥%§féﬁlsq type of
sepected areoryBih®rdlzeghay ilci torstafyingor a silyl

ester, an activated ester, an am de, or a hydrazide.
Exanpl es of such ester groups include nethyl, ethyl,
pPopyl Thé segprhogybf Glai 1 Wsetwnqﬂthebémzyt typujomheaya
est&fce 1@1c@EB§§ ﬂ%‘i‘sgegﬂé o% %ﬁ/ngflg&?oc&s 25 %(cyrlducs, and
acid noi ety of i's an oxazo dr €
ER%ﬁﬁﬂQﬁ#n9ﬂO§aC$P%ﬁqeﬁected carboxylic acid noieties

i ncl ude oxazolin-2-yl and 2- nethoxy-[1, 3]dioxin-2-yl.

In certain enbodi nents, the Ri0group is

oxazol i n-2-yl met hoxy or 2-oxazolin-2-yl-I-propoxy.
[00131] According to another enbodi nents, the R3
nmoi ety of the RL group of fornmula Il is a protected

thiol group. In certain enbodi nents, the protected
thiol of R3is a disulfide, thioether, silyl
thloether thloester thlocarbonate or a

o T . p— Y T Y T L



synchroni zed first type of data in ones of the bit
positions of the frame, distributing the second type

wo@Roodat@ed n ones of the unassigned bit positi oPGI/ES2086/000616
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function of the synchroni zed data rate, and

transmtting the frame.lt is a further object of the
present disclosure to provide a novel nethod for

transmtting conmmunication signals in a predeterntned

f lcane fT?lr ’%hon?e f“BYS:t nf}t h%? ¢QmpLd eeséo?[ngetSt ep f %aga
rece|V|n roma p ur al Tof “Sources

fﬁpsrcandsSeeanﬁety$€10ﬁ0data sour ce, synchron|2|ng

the received first type of data source to thereby

generate a synchroni zed data rate, and transmtting

t He syA&Rr ekt of ﬁé@lltlybefué‘fthéat ecrnnd shagetvedstep of

S%@%ﬁgntt.JyﬂQ.yoklgaiﬁtéﬂe%v@ftt&d%;rﬁﬁﬁloﬂgge& rﬁ'?stf Q&H@t of data

whereby the packet data is assigned |

pPBHeteFRheédPrr afredFtor fat ths %W@né?‘%ﬁt of t he

synchroni zed data rate. It is another object of the
present disclosure to provide a novel nethod where

dﬁta f PoRYPFER AdPBRP DU 6§ CahYS fHR drpRcREEr o fiaet type

abe HLELi MR cesassd HEd bt bbie RRSIGHHOPFHd b A dBEér@@urce
transmtted as a single data_stream whereb

5?3 L cRitPdd SY RO AHE Ptk Bl a5ty PP %W?éﬁ@éaaP?Plt the
thetdai§eﬁbﬁ&@ﬁé&&ﬁ&t%&ﬁébmpn of a synchroni zed data

rate of the, rec d 0 still another

obj ect “BPTEH2 gﬁt F’Eﬁr‘éjﬂ FE o “p‘n‘ajvtfalésﬁ RFert data
nmebhode ()Efnct@%bbndntgy}ﬂaato& Heom puticel aft rﬁetcetlynea of

data sources. and at_,l east one ond. type of

sour ce. The%ﬁov%}u ]t%oa &of rlsg HFE% €S 6? Synchronized
synchh@tmkzyt rggnehetqalajrsahchrmsizetoyplataf ralad 2 asduenesid 0

| BeLeyefanet 8l e ALinghitoph 26 1 2 1215 Aol O¥LdLG: & or

aV|ng p ural” i po Ions, ‘assi g the

symphrqﬁudaaa Biresastigpedofin denes iof @hesbxﬁ gd$etboms of the
PORLhe ORRrl | DEa 1AM cBRY HIANE YL N SGARALIPE, tne
of 'data in the frame as a t|on o t he sync oni zed
darane afemed eher ebynctdnhi ag tdm ayhrbnerfi ffdedeht tyfpresfor

of rdalR SQWnCeBerdds i S an object of the present

di scl osure to provide a novel nmethod of transmtting

dat a r BBered i 6atpl tren csdyr s fiMtt Aveenof data source
sypchsediized Wi th each other and a packet source as a
single data stream The novel nethod conprises the
steps of syhbRrBHIAINGLIaaE SE¥Rsc v E-LF rtcReipl siyRghronized

seyr eesrddRabaneried =SyRebreshzed whth each at Rehmd Oformat
thereb‘fgenerate a synchronlzed data rate, providing a

fFanR’ heBhRe (RHG  abbF (RORHLLREE AHhigs SWeRITOn: zed

f Fapet t@ﬁen@fpamaalaxeuastst@xm ithhenBsn®ercief vibi ghsitions

correlates to_the gﬁper of recelved glural sour ces

t Rat M4t & 555F §9ﬁ%%5 7 EGANH S328h EBe Rt rand each

sub- f r anereionprd shhg Brqu whaki tiye ofeddnackgpe assSidgRENGource

the §¥nchr%p|zed data and data received fromthe

packe Sourée in bit positions of the frame format,

and tl'ansntatfr@mdIﬁermaS|gwuyka&&ﬁadaﬁawnng @@hﬁaﬂamft
SEESAMaA b8 SO ANADLEEL Af Lhe Rresenl discl osyLe

pr ovi de a novel® Sy 7S enY%%ere g5t a ¥ oh&sd

hévamg Thrivkér Eot Egﬂm$Mnealenn¢ham§o@acket sources S

transmitted in a frame format as a single data stream

the i nprovenent wherei-n the packet data is arranged in

said data streamas a function of a data rate of said

sources having differeit synchroni sns. These objects

and ot her advantages of the discl osed subject natter

will be readily apparent to one skilled in the art to

whi ch the disclosure pertains froma perusal of the

clains, the appended draw ngs, and the foll ow ng

detail ed description of the preferred enbodi nents.

BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is an

|IIustrat|on of a Tl /E and Ethernet dat a nultlplexer
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and packet data per block. Thus, in the instance that
the total m xed data capacity exceeds the capacity

walewsyn2bed for the PDH data, additional capacPCHUsmN6/000616
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15

packet data may be added in the increnment of t (t=l, 2

, 3, 4, ...) times the synchronized PDH (i.e., Tl or

El) rate. As discussed above, this is acconplished by
adding (t*n) bits for the additional packet dat a per

block i.n _all _the b Kk f.r ane, shawn in .
P e B v abOF e dnn ke TEi read Brnat comprises
pesipliboasiin D fivdyanentedah duringilmawindabautal beib-frames the
ARSI LA i DB TRIL RBYEAR Ty HLlS U gééél%\a falfa,

e used to carry network nmanagenent da service
clsangeks detat ar¢ oPhetvrdrraniTae fitdmeacbhnptlesmerindr gach
o\veineadndi Lo Rasi n I I d ouse
k&%%lng bltgjsucsagg i‘ﬁ%ﬁﬁggAfu%ﬁﬁgﬁ?M5m§ﬁ&{%%§fﬂll4
StOPPPErAGIRHdi cation bits, parity bits and other known
housekeepi NG ibirksst The: Shukhing 1idineat £ oy bi t's,
parity bits and other known housekeeplng bits may be
di stributed Mr&dfhbettiRest pANBYIHreRtsRY Titer Kegn the
mﬁﬂu@g§I§¢&&E%5112 To speed up franme acquisition tine,
bunched FAW e. 1111011000101000) may be utilized.

The FAW 114 uPa’Cbleo%lrtrJé?ﬁaea | $2§hgeppierd HiroRK the packet
t B ufkbe shrsdieldr aBea anchdthenf s aMehL GRREBABIM A data rate,
overhead bit positions 112 designated for the FAW114
#%fhe sub-franes may be filled with synchroni zed PDH
data bits ardbaurpatketordatia- Eﬂddks kbchsShatis®y a bit position

envi sipned that other ouseke bi.ts, such .
e SR L Rk T 36 ot S ReaaoD; fop sBte prgetved
oﬁrbmetherpackanbsbuaue. The FANV114 may al so be
distributed in the enbodied frame format. In such an
enbodi nent, the FAWDbits are distributed in the
c3fpl efbet aryteoverth€addibi § vesiethohse kiachTheimedifmomt type
n f a e e h
Goponds? o amolhe dekerat b P e of L AER Sy a1y
F@Ftexehﬁﬁlﬁaﬂeﬁ thethexdinemm Aewry- of PDH sources i s
16, a mninmum of 16 sub-franes 110 per frane 100 are
used. The nunber of sub-blocks 130 per block 120 and
t he nunber of blocks 120 per sub-frane 110 are
determined by the required capacity of the auxiliary
data, the nunber of stuffing indication bits (C bits)
, the nunmber of parity bits, the size of the frane
(bits per frane) and/or the available bandwi dth in the
transm ssion nedium Wth reference to Figure 3 , a
representative flow chart is shown illustrating the
operation of a comunication system according to an
enbodi nent of the present subject matter. A
comuni cation system 300 nay be adapted to receive a
first type of data having at |east two data streans
with different clocks and a second type of data froma
first and second types of sources, as shown in Bl ock
310. The system 300synchroni zes the received first
type of data thereby generating a synchronized data
rate, as shown in Block 320. A franme format is
provi ded having plural bit positions, as shown in

Bl ock 330. The synchroni zed first type of data are

assigned in ones of the bit positions of the frame
while the second type of data are distributed in ones
of the unassigned bit positions as a function of the
synchroni zed data rate, as shd@n in Bl ock 340. The
system 300 then transnmits the frame as shown in Bl ock
350. Wth reference to Figure 4 , a representative
flow chart is shown illustrating for the operation of
a comuni cati on system accordi ng to anot her enbodi nment
of the present subject matter. A communication system
400 'S adaptable to recelve dat a fron1a plurallty of
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