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HYPERBRANCHED POLYMERSAND THEI RAPPLI CATI ONS
CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wa@p@bilcssdi on clains priority to U S. Provisi oneCT/Bare6000109
Application No. 60/676,45 1, filed April 29, 2005,
which is hereby incorporated by reference inits
entirety for all purposes BACKGROUND OF THE | NVENTI ON
[ 0002] There is a need for safe and efficient vectors
for delivery of bioactive agents, such as DNA, RNA,
protein or drugs because conventional approaches of
viral nedi ated delivery can cause an virus elicited
i mmune response in the patient, or increase the risk
of cancer for the patient. [0003] Nonviral vectors

hav ed. JaiG t t j Pl
PR ANT B D RO i RS SR SRR APEEICATIONS
been wi dely studi ed as DNA condensi ng agents and
transfecting vectors. However, PElI polynmers show

signifi éﬁ{t&dsé)-mﬁmmm POORELATED ARPLICATIONS and

' i bi od dabl.e, whjch ,
(0001]5 ATiis hpplichtiom coima PO EnERS. PrpOgon. Fasi AgBHHioe NGy 0676451
filed A%%Eﬁ,&@f)é,n\]g&%% i%so%é‘%b&g&grgéﬂﬁ?égl v, feRedeh iffts YRGES Br AlPpurposes

in part because the
pol yners are bi odegradable and cationic in
physi ol ogi cal sol utions and have | ow cytotoxicity.
However, the REAY4QSROUND Of BRI INVENTIONUN (N 1 he
art either have I'imted solubility in physiologica
[0002]C Okt isnsceddbor safeaud éfficient vectass Brralshivery ofRiAcEYdRgents, such as

types of catjonit pol yners. .haye t :
DNA, A Gertsineor el B E VISP PP S sP AP ARl dbery can
cause SEYidls ARitt LiRBln@RGpde i thapafiet] drdncredskitis Bsicyf eacer for the
vary J%pendlng on t%e types of cells being
patient r ansf ect ed. [ 0005] Therefore, there is a need to
devel op ot her bi odegradabl e polyners to overcone the
[0003 b NG BviRdl & eOohetiavpaticedmucBationiiei digl tp theinkacl pbiriprnogenic
I nvention nmeets this d ot her needs. ,.BRI U .
problerAE PR NI RB BE 18P PESOREC D AT SrDNA St gy ogenis
and traﬂ'@%‘ég{i ;P{}@c@&rgefjl’ WieBAPEL h6lyRlershBeT iirficdne tbveislof Cattaxdcity both in
es er? conpouné% havi ng ester |inkages or ﬁfter-llke

vitro and ik aige sndatevroe bi’dexgr@fhb aivdli¢hymay Bt b sietpr nerigge freatment.
units in the polymer backbone. In one aspect, the

[0004 ° ORBR RS (O idfled et bie)sare psentiljarsyfihns nestons idetpdivery of
and at | éast one tertiary am ne Ilnﬁpgf e tPe.golgner :cal
bioactive agents, in part because the polyrmers are biodegradable and catiomc in hysiologica

solutions and have low cytotoxicity. I—Iowéver, the poly(ester alkyleneimine)s known in the art
either have limited solubility in physiological conditions, or are difficult to prepare. Many other
types of cationic polymers have been suggested for use as vectors exhibit low transfection
efficiency relative to PEI and the transfection efficiency can vary depending on the types of cells

being transfected.

[0005] Therefore, there is a need to develop other biodegradable polymers to overcome the

above and other problems. Surprisingly, the present invention meets this and other needs.

BRIEF SUMMARY OF THE INVENTION
[0006] The present invention relates to novel branched, dendritic or hyperbranched

poly(amino ester) compounds, having ester linkages or ester-like linkages between two
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backbone. Advant ageously, the branched pol y(am no
ester)s have a higher density of secondary and
WO 200bi1885y7 anmi no gr oups, | ow cytotoxicity, hi ghPCT/SG2006/000109
transfection efficiency and high solubility. In
addition, the dendritic structure of the polyners also
has the advantage of encapsuj ati ng bi oactive agents
for efficient delivery. The globular-|like structures
of the dentritic polynmers also offer unique advant age
. of havi. al f ] St B{ one aspect, the compounds
Optlonii]ﬁ)hﬁl?tisbﬁg?d[ Pﬁ@g%%g{ H{g ,%%&g?%%sgen; i a!p and, d
have at (G drdRkcdndaryahine Vinkapegmdat thastoengrterdiaty aming lipkagsinghe polymer

I fecti ffici . [.000 h .
e R ot kS i R iy of sont
and tegg&e&g%n%f%@ﬁ%éﬁg% QBRRUitehgh kb Bitasy ans Bigheolubility. In

'y substituted nitrogen units. .In lati
additiGgnie edenddiicresusturd loé tpglgqlmnerga@%b&qggh% (ﬂqlﬁaxptg%e of encapsulating

. least one secondary amme |in I t4eBRRic pol s also
onsh S SO RS PREs 3s LERcnB e
offer ﬂﬁ%det%vﬁi%ﬁg@ Bf YaBHE 'l‘argér&{urﬁﬂaee olf laﬁﬂtaﬁgatiraﬂfﬂnérefupdigt@hmsnpﬁr volume,

ester)s have primary, secondary and terti. .nes -
whichwir¢ bssemtiahend onpertant torcaghisyme|gapd @d@glg@a@ﬁ{}éan%rﬂlgﬁ cell transfection
ffici hﬁger branched pol yet hyl eni m ne. [0008] According to
CUICIPHE aspect, the present invention provides a branched

0007] bbb vl o o b BT oD tinkages
or esteggﬁéeéglitné{gge%qgéert@ﬁ%&vﬁfen Rie ofttorAllyl siiktinged Aidegem deit |In some

romthe group consisting of hydrogen, .
embodieehiy ihamplyindr ackhonby ehmaise at teastmg gpesiglpryamyne linkage and at least
hydr ocar hyl ; eac R4, R , '
one tepape ortsaliegS PR Abisat ong Sumal st R ReghelPsdoh that the
biode%%&izﬂﬂ&ﬁél? 1in€ 8&8r)Ohavielprimy |s2corslahynateitertensines with amine
el ected " fromthe group consisti ngE of .NR12 and N(-R
constinBion(sinailar-tp that whe hEpesbreaehedpply ety st endent | y
hydr ocar byl , hydroxyl or thiohydroxyl and each of R13,
[0008RN O dB3Ain Stohsmrdiepect, ahd\pameht Fveotidroprovides ¢ branebed poly(amino ester)
structure, and erein each of R10, Rl11l, R13 and Rl14
comppund hayigdhe &HmWaioxo, -S-, optional Iy substituted
C1-30 al kyl ene, optionally subsfityted. C2-30 _
al kenyl eng, optionally substit t edf C2- 30 al kynyl ene,
optional |y substituted C3-8 cygl oalkyl engsory,_| g
optionally substitgted C6-18 aryl ene, any of which may
optional | y cBhtainllone or o hetgr oat ons sel gct ed
from the droup ccmgixséi ng(of o)
AT—C—CH —

RS R1 o— \ .
CH—C L 2—R!11-NH—B2
R® R® x
@

In formula (I), subscript x is an integer between 1 and about 10,000; each of R, R?andR%is _
independently selected from the group consisting of hydrogen, deuterium, tritium, hydroxyl,
thiohydroxyl and hydrocarbyl; each of RY R, RS R/, R® and R’ is independently hydrogen,
deuterium, tritium, or hydrocarbyl; each of L! and L? is independently selected from the group
consisting of NR' and N(-RB-)(-RM-)Z, wherein each R!? is independently hydrocarbyl,
hydroxyl or thiohydroxyl and each of R" and R" is bonded to N and Z to form a cyclic
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N, Oand S; and each Z is independently selected from
the group consisting of N5 CH, Chydrocarbyl, trialkyl,

wao pdoanydsene, heteroaryl ene, tricycl oal kyl ene, PCT/SG2006/000109
triheterocycl oal kyl ene, tris- N Ndialkylamno, tris-N
5N-di arylamno, silyl, a netal and C(RaRb), wherein
each Ra and Rb is |ndependeﬁtly a bond, H or
hydrocarbyl or together wth QOl htoforma four- to
t wel vemenber car bocycl [ ¢, or % erocyclic ring,

structufeNgdowBsteBeathaf REIR'RRD 4rd R'Ris, ingepenggntlyoxo, 13, og_f@nally

substrag;r:gij ﬁﬁéﬂ%{a}%{]emép&cgav ﬁg IsBlgsHtLgH c{, gﬁﬁnﬁ(}&gggfl&@hgﬁﬂ%ﬁﬁg%ﬁgg Cz30

loglk§Rhe 6t @stioha dﬁsatlgedaﬁp arylene, any
alkynylteg rfa()p??ﬁﬁg)‘%?st&ﬁ&ﬁmg gé%fﬁ )I?dr anr byiqdl H!Yns 18

of whidh'thay ypteonally hemtemome}ﬂr e hqtpqoeg‘s;ag}s&gfegt};a g;%n the group consisting of
trihet I , C.
N, O aad $md REBT A JRERHER L 91y e B KO of N OFF
hydro Cg.lrb?mﬁtlélﬁ?"] 9frfh‘r’ﬂeﬁ@ 'héteﬁdalrylan@ fridsiclonti®]enk y@h@‘@myloalkylene tris-
Y i l Lo éangﬁgl% el¥1| e%xl)(Ra and R® is
N N-dm]ldyyalnam rtU§-NaNydI@ﬁYi%n0 (Y B 1 Whets

1ndepeB<%l dﬁ) 61goILbI o?ﬂg I%g%g Pc?r t@%ﬂ?ﬁﬁ‘@v@?@ &n't@ﬁﬁﬂﬁ@ﬂﬁxﬁiﬂoywblve-
membér%ﬁ%ydﬁé @&ém&i&hanig,amﬁhﬁgtpgglg;égﬁeﬁ{; ;ﬁgﬁr it ?{Qt R’,R%, R’

d h he f I
and R et hage 5Py AR AL aavcér?%@g%l'é‘fgf% 5 fEagegbirkarton

doubleao%gﬁ ﬂ?ﬁg ? to §9&Box?}f1 Rlup; 2 is RBcadrdi e group consisting of N, CH,
y sel ecte fromthe group, co tﬁl:hStl n

C- hydm@hbgg etmlkyieutaeylﬁmnnheﬂerqawlm trwaba&vlenet sﬁqwgfglggl,kylene tris-
N,N- d%ﬁ%’lq%l%rpgtglg B\gﬁdglﬁ{y?zvnwo O\gf etﬁ7A i58e1e&28d frB&Ptha BEbup

eutérium tritiumor
consistt géﬂanHW hyd®aédibyf silyl,, thﬂoZalhﬂMllb&ryhhlonhbéﬁn@ﬁde?rWlogiy, alkylamino,
se

ected fromthe group co S|st|n N
ary1ami.@s heteroatyl, fimlkyigraing AR g B@% E@L% N(mgependenﬂy H
vl ndently hydr ocar byl , hydroxyl or thi ohydroxyl
orych: @Ach of R13 and R14 is bonded to N and Z to forma
[0009]C]Sf10dnlothes hépact, treqpresentlinmbgicsi proddests bRnFREd, pofy{aminopgster)

and R17 is jndependently oxo, -S-, optionally
Comp%lﬁéilﬁwpél@-’dfo@i’u%o al kyl ene, optionally substituted

C2- 30 al kenyd ene, optionagl yrsubstituted C2-30

al kynyl ene,| optional |y substitut ed d C3-8 cycl oal kyl ene
or optional|y substitut efrosyT8 aryRend ' any of which
may optional |y contai Psehe o, nore heteroato
sel ected friomthe group |conS| sti ng. of NN Oand S; and
each Z is i ndependént ly | o R®
A——C—CH \O_TZ\O/&—CH —C—L2—R"—NH—B?
FLs R1 R'® RO
l R15
oéc\
CH—C L3—R"7—NH —B?
L |L3 R18 — x
(1D

In the formula (II), subscript x is independently an integer between 1 to about 10,000; each of
RY R?, R? and R is independently selected from the group consisting of hydrogen, deuterium,
tritium, hydroxyl, thiohydroxyl and hydrocarbyl; each R%, R’, R6, R, RS, R’, RY and R' is
independently hydrogen, deuterium, tritium or hydrocarbyl; each of L, L% and L% is
independently selected from the group consisting of NR! and N(-R13 -)(-RH-)Z, wherein each
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selected fromthe group consisting of N, CH,
C hydrocarbyl, trialkyl, triarylene, heteroaryl ene,
wo eiossedsaenl kyl ene, triheterocycl oal kyl ene, PCT/SG2006/000109
tris-N, Ndial kylamino, tris-N, Ndiarylamno, silyl, a
metal and C(RaRb), wherein each Ra and Rb is
i ndependently a bond, H or #ydrocarbyl or together
with Goin to forma four- to twelve-nenber
carbocyclic or hetercyclic ring, with the pr oyl so_that

2 is 1% exﬁ%ntl Rﬁy 1B8rb {2 hydfexy1R¢ thibiydrésyl aﬁﬁ Bach ¢TI, aml Ba'rig bonded fo
Bt ave a primary am no fg%l ’(sggg % <
N and Elm fﬁfm grogcﬂpx; stnmtlaemﬂbﬁiﬁr@ale%’rp Lp e’ glat ed

b al U 3
indeper@sp, gfqr, ng \épn%{ ?lg%?.lb%@ufte ok aﬁ@fl chﬁa'él?% BetRuRd Cs.30

alkenyl[ef'?et Bgﬁ‘&r}élll?'gﬁbstﬁ@t%d . 3J\hlkyrdﬂaiek<yﬁtma]hy)$ubstltutecf Cs.g cycloalkylene or
di aryl ar ni no, gtraheteroal

opuonanlgtsumwedaézk lydrElsBe, 2% 08 MBIFhyRBHPHO %@8"%&‘&“@ OATo8

heteroafRg sel ec Eaﬁlﬁoorﬁn tﬁﬁh%ogﬁ Qﬁ&lﬁlﬁg%fﬁ ﬂ]‘e?lg‘fﬂc ahz le?ﬁ?% is independently

selecteéi‘ Yr@frﬁlﬁb’ rouprephsixtyng ﬁNy(EHn@ﬂxydro&mg}oyh gyl Hrdeng Ihgqv.eroarylene

trlcyclqdahgfiéql;@kggﬁt%?%ﬁ?’&%&ﬂ(y% amg\? &/ﬁllgﬁl(?'%ﬁ%? inn yet %ﬂ&%ﬁg@g Silyl, a
metal aé@%gﬁtRb gt gcﬁ RF att{ Rbﬁ.ﬁhd%veﬂddﬁﬂ@laddmd Aok hyduocarbyl or

s provi ded. The neth i nclud ctin
togetheR G¥ith (ag «n 1o foomes folugatp mge]tvn@qa@eﬁﬁm ocxoi}y o‘;ﬁftﬁrc uét ring, with the

ol SIS, K S Pt ina i

group, fagfcfeﬂé'xth%g'aﬂﬁﬁ@ rftlp, BHla cdRBormbatb&Bdouble batehemitgatadyo a carbonyl

group,d@ u$ miq:qtm{ t[rgrmtilg glmui) %55@1%%;?0' %}[ hﬁghgy&aﬁ%g lté)cga%gyl tetraarylene, tetra-
N N—d1|h ﬁg&aﬁxa ’ttraf Nﬁﬁcd(gargfanﬁﬂo %he%%all@ﬂen&&t@ﬁﬁcl&ﬁkybne

gen, euterlum triti
heteroaﬁ%léh@ )Gal la)thetalRMsmslebtydi fwmﬂlbgtowmonymr@g& ,OI}IHZ hydrocarbyl,

ohydr oxyl
silyl, thlﬁlj@bﬁélﬁﬂ%)r%ﬂy“%j&'%’myé alr3%8%9( Rilﬂ’é 159’5 U Is&?r}ﬂtﬁe%f% 6 ge?%lry 30

d1a1ky ﬁﬂfc} SPinhiARdacH o8 BOIHA dndtEEds Gepéhdahtke Hydrdrydrocarbyl.
onal Iy “substituted C2-30 al kynyl ene, optionally

b tituted C3-8 | oal kyl
[0010]2]’1?15; anl;}ueg@smi g rget;pg %@r%ep%glgg a&gar&}ﬁ:cgnc?]*&émno ester) is provided.
The mpiglt 190 Lg:{ éF%augﬁg Wi al gﬁtéjﬁlo@ﬁ& heiRrRatemmlsel ect ed

onsi O an S Y1 |s
sel ect ed fromthe group consisting

Chydrocarbyl, trialkyl, triarylene, ﬁ@t er oa;/yl ene,
tricycloal kyl ene, triheterocycloal kyl & i s-

N, N-di al kyl am no, tri®-N, N-di aryl am po, SI|5‘{ and a
metal ; and g is mdepHndentIy sereeted from R’

Oé\

c=o/ \O—Y1
/ \ \ e
RS R? 0—C¢C R8
\C—C
/
R3 RY
V)

with a diamine monomer having a formula selected from the group consisting of:
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the group consisting of N, CH, GC hydrocarbyl,
trialkyl, triarylene, tris-N, N-dial kylam no, tris-
wORMedisgny| ami no, silyl, a nmetal and C(RaRb), MME8E2006/000109
each of Ra and Rb is independently a bond, H or
hydrocar byl or together with Goin to forma four- to
t wel ve- menber carbocyclic os hetercyclic ring, with
the proviso that Rl, R2, R3, R4, R5, R6, R7, R8, RO
and R12 cannot have a primary am no group, a secondary
am no groyp, or a carbon-carbon deybl e bond conjugated
to a carbohyl group. [0011] In/sfiFk\anot er aspect, a
method for ptepdringta bratcted pol y(fam fo eSter) is
provi ded. _The nethod i ﬁ?udes ho ol ynerizing a
nonomner thing the formula: (I11)In the above formnula,
each of Rl, R®Ipnd R3 is independ¥kbly sel ected from

e
group °§2‘Eﬂ€t§% o myd{%%nag%té?ﬁnﬁ Stri{iﬁlﬂ,e]ﬁ’}ﬁﬁﬂ)lﬁ_yfll thiohsiehxghem hydrocarbyl; each

tium or hydrocarbyl:; each qf L1 an L2b | R
of R*, RS R Re péndé B liyindepeademly MyidsogenhdeugirBiip tHBWS: St PHRECBFY

NR12 N(- R13-) (; R14-).7 i b 3. ]
e S B ) B sty o

- L 5, lafcyldhd ensivasing substipatidaaw kikenglene, optionally
5 op{SELBRER By gty ot

oxyl ; .each _of 3,, R14, R10 a .
b Gy AlgspeecoMADIE X830 Cope g s I gyosived
G- 30, al kylene I | | $rU4h & heterctdo lected from the
Conatgbnyhea RE SRRl PO afliPaledrthod eons o
group &dsisBARLI W, oudts; tltie skl &Bediram chogioky certéstpg of N, CH, C-

optional ly substituted -18.aryl en a i .
hycrocaiui.ariakyY) VESHERP IR GRS AT, e e aL il e, wis
N N—d{a[kgﬁ'axﬁigg G5 QU R-GQRHnSinb NGlyPindN mStaRnd , isdndkpenddntly selscted from
7 TT'ndepen

entl'y sel écted fromthe group consisti of .
the grdap, coftsibtity af N r@kl C—mdtoaanbyl, IflqlleaVW@ﬁ‘%e,’ trls-N,N-Iagalkylam no, tris-

het er paryl ene iC b a bisingd dently a bond,
v AR M ELEDCR S g pad ety o
H or h&iiqﬂoéarbkyl“br%%&h{ér&mm@ joigitd Wrm afousttaltwelve-nGreaRisprbocyclic or
erern eac

. Ra and Rb,is, i ndependently a Joond. i or
hetercmistrrbtgawwth%]amﬂﬁgé]ﬁ%@flaWivﬁﬂ:j%’g gﬁt’ for a"‘“g&r‘-’a gt have a
. ogvel.ve- ne 2l d Sro@h. RalaFHMCdatBonl doudle BntRonjugated to a
primany aiigy graw o %ﬁq"g?&#ﬁ%@d T, G o N e And 1O
carbor@BfRp. have a primary am no group, a secondary ami no
group, or a carbon-carbon double bond conjugated to a

carbonyl group; and Y1, ls a se . . ded.
[o01 lkghsgqlls%pﬂ'%r BIPeRE aéﬁth%i_ f;% 8?68%%{#%3&/ F%glﬁe{dﬁ{@@ﬁgﬁlﬂf &) is provided
The mkfHoRTYIERE hoRRpeIyark M eemotdrhealngl thy foeme]a:

triheterocycl oal kyl ene, tris-N,y-dH@Ikylanino,
tris-N, Ndi aryl ani no, R

éH-——C——L‘——Rm-—NHz
i /
R4 oO——=C R7
C / N\
>c—c/ So—y Oo
RS \R1 o—c”’ Ta
\CH—C-—-LZ——-R”—NHz
a
R® ,
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silyl and a netal. [0012] In another further aspect, a

nmet hod for preparing a branched poly(am no ester) is
w@e@vittssdr The met hod i ncl udes honopol yneri zi NBCESG2006/000109

nmononer having the formula: (1V)[0013] In formula

(1V), each of Rl, R2, R3 and R18 is independently

sel ected fromthe group . %n3| sting of hydrogen,

deuterium tritium hydrbxyl®, thiohydroxyl and

hydrocarbyl; each R4, R5, R6, R7, R8, R9, R15 and R16

Ihf/ dlr gggfgﬂ%igéﬁém : Eag eonf@d ewér?{gy }Sénqﬁq&)étg%%ﬁ]é{grﬁ][eﬁgd from the -
group clsogm)gtgﬁ e%’ﬂyd?%ehmﬁ cutritiih tﬁﬁﬂrﬁ RdrH1 QBldﬂﬁedrl&ym WYdrdRarbyl; each

erein’each RI2 is |ndepen ently
of R*, Ity #° or'aRByihd RA ysdmdxpdndentlyc tyidodgedr doujdrivan dribwe hoq;}fydm_cgrbyl each

d bonded
of L' 300 miaeren ool @ o ot B T GRS NGB IR 2

1B tih W #3607, to Brm a0iclio Badidtyre, and wherein each
Wherelgg%cht tut é%d %@Iﬂqgggg@éay I ene, opcil gﬁal 'y substitug eéj“’ 1
s lrﬁﬁpeaﬂeﬂﬂlskbmrbmbyl oo oy leseel anythiohpdrokyle fasdt R 3R dRis

BRI AT T St e

alkenyﬁﬁé’ Q%B bhARAbYIERAIELH alkpsylote, Bpﬁ@laﬂigtsebxbﬂmteﬂhﬁ3 s cycloalkylene or
ed fromthe group caonsisting

and
opt1onzdb{:dmbitltu'@dﬂmeptymgmqy)p é’@“rl@bllnéﬂ opﬁxcgmlly ﬁgnﬁ}no% dr n5ote
heterozﬁ?ling ng?cé%(gfrglﬁ Ane gl%'dp Ee gt Ifi“cf: QZ %%dag ,{(drﬂge!gglﬁ Z is independently
selecteﬁrffdﬂ?ﬂﬁfg@@)tﬁécﬁﬁisﬁyg eﬁE CH Cshyd,rcmad}yécl tkly]ka(h]tmylene heteroarylene,

trlcyclqtyq:{)glgmlgq ‘lc\rldél%gclpg:m Iq:%l, lf i@l E“%\@Qngﬁ’gf’éw{‘f’y r1§m)ary'l_?mmo silyl, a
metal ;{HéctF @‘aﬁﬁé%eﬂ{n daRARE 'ﬂﬁ& RWid iddé&geatishtlyQ BadHeaorfhgdrocaibgl or

er carbocyclic or hetercyclic rin wkgh hh
togethérheitlp€ guingo forms Rt forvelvRgnermacr cRESOCYRICRY, he g:yc ring, with the

prov1s%R]}@EBR]E§ 36,5%6 gaTd%% lﬁﬁa{ﬂaﬁ%’uﬁﬁ&gﬁr@g@ %.: gﬁg{) ty %glrﬂa)ggﬁoup,

secondﬁ%’dﬁhﬁo%@&ﬁ) ©P A chifahearbon daulﬁlalbbmd]ydnjmquo a\@rbcmyl group; and Y'
s€l ecte

fromthe group_consi st.i
is a seleeted Alorythe gf@{prc&gplgqmg g@ﬂr%ré hé(H%)carbyF tr1§'li(yly triarylene,

10 eNer LRI iy ino, tris-N,N-
hetem% tePa’Hcef glgag lb%{éé?;w&%g% r acaglllg}i oael’ ry | ene, yhémino, tr
diaryldmher@l&wﬂmﬁwtaand a netal; Ais selected fromthe

group con i stin drocar
[0012]5) kwr{omeé rgfe%a Hﬁcb a m@}ﬁlg}_&%% Ip}{ pgp% %X}{anbhfié}%ig%nﬁm Sster) is
y dh6118dQHoWopoRinir i itgai Hh6oradtchastingrtit forioudx;
prov1d@& E%@&O B2 andOB?? |Os i ndependently H or
hydr ocarbyl. [0014] In still yetganother aspect, a
met hod for preparing a bralﬁr\hed oly(am no ester) is
CH—-C——L1——R1°—NH

O\;c P 7
R
0 d .
4 IcI; |
[]
>C—‘C/ \O—“YZ\O/C-—CH—C——Lz-—R“—NHZ
R5 i1 (l) R18 Rg
\ R15

A
O
/

CH—C——L3—R™—NH,

R3 R1 6

av)



10

15

20

provi ded. The nethod includes reacting an acryl ate
mononer having the formula: (VIIl) wth a diam ne
womeess4havi ng the formul a sel ected fromthe PEDSE2006/000109

consisting of: (VI) (VII) In the above formul ae, each

of Rl, R2, R3 and R18 is independently selected from

the group consisting of hydrogen, deuterium tritium

hydr oxyl, thiohydroxyl and hydrocarbyl; each of R4,

R5, R6, R7, R8, R9, R15 and R16 i s independently

hyd t &i
[0013]| ﬁg&%}%ﬁﬁ@ﬂt y eg;é#glcal%zr% ylar oxg r%ﬁ{l éle %grgf)r(lithe group .

yl,3hi dvad atbyl; each R*,
e
RS, RS bR IRDBAGR 50 aitasn e geresler s ST pppoerby

each 01%- alich ?’ﬁﬁ é:le;n s&@@{eh ¥ro tng#c%ﬁm%%of NR12 and N(- RB(-

ona y substituted Cb6 aryl ene,

RM. )Z,ﬁsﬂl‘:{er@ifn oAbl RF 1§fﬁ$dep¢ﬁdleﬁﬂhﬁhjfdtomblylahydromé oothlg]@fc@oxyl and each of
o i e e i BB S R 2

by ted C110 alkylene, optionally
R" and Rt inde BhIRPEY bro, 8L 0B M"‘?Eﬁ‘:ﬁ“‘ﬂ: Cipyakstene, optio

substitated Ca.;@Ekalylenanaptiona By suistittasdCA -0 @qupﬁl@n@ rO@anal y sugstltuted Cs.g
consi sti ng r

b2 5 e PO BEL sty i
or mor% 'Ble‘!%ﬁ;a%rﬂé:éé@éc%al ﬁ‘dih@l‘ibegrohlb bansitibigiofiNg I amh S$iand each Z is

s-N, N-di arylam no, silyl, a_net
mdepemﬂkmt]@ salectad ﬁronat}@@oqug%’p%@ﬁgng npqv%ﬁ%%%wlﬂk& triarylene,
hetero%&%ﬁlam%ql%@g ogath 6%5 aygll R fhstIQI\f AfalRy2arhia rt'ﬂsII“lﬁN-

ocyc etefcyclic ring, Wit h

d1ary1£ﬁ198' s%l?l tahadtalRhd (RR*RF3whéRéin erEh R?—?@nd R7is 1m®pepz®qtiyzt bond, H or

N S T T R
ring, V\é@l&é% gﬁ)t\/?s% etflaﬁ 2 R2 rRPORY. |R5?R@LR5' RE QOLRIZ R, & 'Yinfl REt @nhot have a

redent invention prOV|des a d
primanyaadin® geup) a:mcondmrp f2Y3 b (0 gmu}haman:grbgnmaﬂq%q@é)&ble bond conjugated to a

| bi .
carbor*yg g]%/q(qg P ggﬁg%fted ér %&0# g%gsfs%{lg%g@@ %lgl [tg%é}ll !eﬁaﬁyl,

I pre
tetraarpiéﬁé PRGN Gk PP tetiad¥,N- alagnmmemraﬁdwomm@l,
ncl’udes sol ubilizing a br anched pol.y éﬂﬁn 0 este 95{3 ine of I,
tetrac;@mmﬂcydm fteroniy1qne carishp mpialdhis leeicd & nﬁﬁ&’é%‘&&" ot g
0104 { Nl 1@:&& 1
SRR PARLEE, ARy cameay gl tanfo sotamine
heteromyqn aidlkylemagenid disryhnddeeeciaof BYR end B is {ngggeyqdewy Hor

anot her aspect, the present invention provides a
hydroggghiosi ti on for transfecting a cel

[0014] In still yet another aspect, a method for preparing a branched poly(amino ester) is

provided. The method includes reacting an acrylate monomer having the formula:
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having a DNA or a RNA nol ecule or a salt thereof and a
branched pol y(am no ester). In sone enbodi nents, a DNA
wWo@roos/1HU4Y nol ecul e or a salt thereof forns a chPOpPb€2006/000109
with a branched poly(am no ester) conmpound. [0018] In
a further aspect, a nethod for transfecting a cell is
provi ded. The nethod includgs contacting the cell with

a conposition having a branched pol y(ani no ester)
conpl exed with a DNA or a RNA nol ecule or a salt

thereof. [0019] In still yet anothep aspect, the
present invention provides a gonpo ion useful as an
i magi ng agent. The conposit i'osg' udes a branched

pol y(am no ester) and opt@gnafly a Yargeting agent.
[0020] In still a further a§pect, a use of the

conposition of the esent ilnvention _in the
preparati ongef an i ?

o gi ng agent is ovi ded. 8BRI EF
DESCRI PTI ON ©F_TH NGS!}0021] &1 G 1 i85 a
schematic rep?§§ ntation of Yt‘heor@:h}n&g f the
M chael addgdion pelynerizagion of a ¥ris(acrylate
ester) nonomer, such as triffet hyl pr8ffane trracryl ate
(TMPTA), with a diam ne googner, sugh as
| - (2-am noet hyl) piperazine (AEPZ)/R FIG |IAC are
13CNMWR spectra recorded in si@G®1®r the polynerization
of TMPTA and AEPZ with a1:23/feed lar ratio and a
nonomer concentration of Zo%/o(vv/v)Rat roomtenperature
in CDAl 3. Reaction tine is 0.40 hr, 11.8 hrs and 197.0
hrs as shown in FIG | A HRMEI)IB, and Fig. 1C,
respectively.[0022] FIG 2 illustrates a 13C NWR
spectrum of protonated dendritic poly(am no ester)s
for medeﬁ%/ a aﬁ?ﬁﬁé ROndYE iy ARALSfuld Qidd fiddptha3group consisting
il lustrates e structures of the termnal, |inear and
of: dendritic units of hyperbranched poly(am no ester)s
(pol y(TMPTAl - AEPZ2)) forned when ghe (TMPTA) (AEPZ) 2
intermedi atbe is used as a st arti/n’g nomer to carry
out the pol yNeriRatiNa. [ 0024INFI G 2z-shefs—NHe 1H NMR
spectra of_protonated pol.y(am rh\gat/er)s, such as
(pol y( TMPTAl - AEPZ2)) aft®€r being 'ncubated i n water
for a) 1 hour; awgyb) 11 days as shqwil n FIG 4A and

FIG 4B, respecctively., [0025] FIG illustrates the
In the sheye farmulse, pashrdFe. Bien 3@@&5?@9%@9@6@(?%1ﬂf1é55?f8§1fﬁ°&3ht {roup

consist?n%EdtJ‘huyﬁrogen, deuterium, tritium, hydroxyl, thiohydroxyl and hydrocarbyl; each of RY,

R’ RS, R, R%, R, RY and R' is independe;ntly hydrogen, deuterium, tritium, or hydrocarbyl;
R*? is independently hydrocarbyl or hydroxyl or thiohydroxyl; each of R RM RYand R¥ is
independently oxo, -S-, optionally substituted Ci.30 alkylene, optionally substituted Ca-30
alken&lene, optionally substituted Cp-30 alkynylene, optionally substituted Cs.g cycloalkylene or
optionally substituted Ce.15 arylene, any of which may optionally contain one or more
heteroatoms selected from the group consisting of N, O and S; Y2 is selected from the group
consisting of C, silyl, tetralkyl, tetraarylene, tetrakis-N,N-dialkylamino, tetrakis -N,N-
diarylamino and a metal; and Z is selected from the group consisting of N, CH, C-hydrocarbyl,
trialkyl, triarylene, heteroarylene, tricycloalkylene, triheterocycloalkylene, tris-N,N-
dialkylamino, tris-N,N-diarylamino, silyl, a metal and C(RaRb), wherein each R? and R is
independently a bond, H or hydrocarbyl or together with C join to form a four- to twelve-

member carbocyclic or hetercyclic ring, with the proviso that RL R?, R3, R, R>, R6, R’ RS, R’,
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DNA usi ng hyperbranched pol y( TMPTAI - AEPZ2). Each | ane
nunber corresponds to a different DNA/ pol yner wei ght
WO 24060185FDr exanple, lane 1, ratio = 1:0 ( DNA peil/$2006/000109

lane 2, ratio = 1:0.6; lane 3, ratio = 1:0.8; |ane 4,
ratio = 1:1; lane 5, ratio = 1:1.5; lane 6, ratio 1:2;
lane 7, ratio = 1:3; and lang 8, ratio = 1:4. [0026]

FIG 6 illustrates a graphical representation of the
average effective dianeters of poly(TMPTAl -AEPZ2)/DNA

§ - Lugy  conpl exes wi th different ' .
R RPN SRS Sl Dl 5085 AR b 0201 caton
carbon@¢@pRIRNY thPugitbd & Sc@bor0kitiupol y( TMPTAI - AEPZ2) / DNA
conplexes with different wwratiaq

[0015]% 8@%1%1?;:@?@% agpest, ‘phygwsgn@gwgﬁigpm\pé% a p}@ﬁlﬁgqquggﬂ cgpposition
havingéa(*}%ﬁ%%%? (%E}g%f?{e&:a{“h%}l@éfﬁ? %@grzgr ?BZ;] eiOI n HEK 293

(00161 ohadoriber ARty el or Ebd i A Er SRByA gpmpRitionis provided.
e PRS0 Bk AL R Bl comp e g
invention diean axptednmbuffarridiobiabnsprojed|fom of thegomppurd, @gd admixing the

bo em ssion and excitation s t.r .
protong BB b S RO 3 RO Rl on gepixyre.

sanple is irradiated at 366 nm DETAI LED DESCRI PTIS?\I.
[0017] oFInpPREtEREspeslyENTIreent nyetionpEeyideseh eamPasHARHPT BRnsiesting a cell
havingrael:)ﬁ eodr.atlgl\ﬂ%gﬂe RE3PE A, efé%?gﬁd %b&n@l{ed PRLRAGRES In some

pol'y(‘am no es erf conpounds and their applications.
embodStiérits bl BN Apgla RMEAI melscile ot aiskdt, thbredf frms acbiphdxt with & branched

the deljvery of bioactive agents, such as drugs, DNA
poly(agnopager) miBtonpati bl e i magi ng. [0032] 1.

Definitions [0033] As used herein, the term .
[0018]" hincr fuctheiaspecty afuethodtfer tsansfegting acelbis nradded Thewmethad jncludes

ontai n.ong or_ nore. het ergat ' . ' .
comscfif b2 305 PRl SRR LA OB Y B el v
DNA dud0oX adlkitlle opabdiodbleyt.,, am dyl al kyl, thioal kyl,

car boxyal kyl, arylal kyl, heteroaryl al kyl, silylalkyl,

al VAR | . . iti ful
[0019]%, ]E)ys:uglt}H %yﬂ%déﬁ[ql?%%ct, at?{/%fxlgu# Ifrﬁrg?fﬂé%?éfndes a composition useful as an
imaginglakgnts The kyimansitien iretudes & bfannlyddaprily{emino ester) and optionally a

sul f onl yam dyl al kyl, thioal kyl and hal oal kyl ; branched

targeting 3gehhpr anched al kenyl, such as hydroxyal kenyl ,
am noal kenﬁl , 4 ) o
[0020] Instilla er aspect, a use of the composition of the present invention in the

preparation of an imaging agent is provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] FIG. 1 is a schematic representation of the mechanism of the Michael addition
polymerization of a tris(acrylate ester) monomer, such as trimethylpropane triacrylate (TMPTA),
with a diamine monomer, such as 1-(2-aminoethyl) piperazine (AEPZ). FIG. 1A-C are °C-
NMR spectra recorded in situ for the polymerization of TMPTA and AEPZ with a 1:2 feed
molar ratio and a monomer concentration of 20% (w/v) at room temperature in CDCl3. Reaction

time is 0.40 hr, 11.8 hrs and 197.0 hrs as shown in FIG. 1A, FIG. 1B, and Fig. 1C, respectively.
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am dyl al kenyl , thioal kenyl, carboxyal kenyl,
aryl al kenyl , heteroaryl al kenyl, silylal kenyl,
wa@bkdoenydsgul f onyl al kenyl , aryl sul fonyl al kenyl , PCT/SG2006/000109
al kenyl sul fi nyl al kenyl , aryl sul f nyl al kenyl
al kenyl suf onyl am de, aryl sul fonyl am de,
sul fonl yam dyl al kenyl and hah oal kenyl ; branched and
unbranched al kynyl, such as hydroxyal kynyl ,
am noal kynyl , am dyl al kynyl, thioal kynyl,

al I kynyl Lk .
[0022] ¢ a]?lgfzy %}%@/3 %ﬁ@m#?%l}%} logﬁ(os%r%?%&’ delkue ¥l)l’y(am1no ester)s
formed@yMefdtin fgomemAway&EPal kynyl'sul finylal kynyl,
arylsul |nyIaIkynyI al kynyl suf onyl am de,

[0023] ﬂgﬁégl L ’s%@ %ﬁlot\f:fég SR % ﬁyllf?ﬂggryzﬂﬁdl deBStic units of

eteroar anoy

hyperbfetlhﬁbﬁmy(gﬁﬁmm e)s,terbsdlpbhr(r'ﬁMPg(A)d’yAEPﬁﬁ)) g@nm(;mlyﬂn, the
oxycar,pon oxycar no , r
(TP KABY G e ot SR RIVTIRE R ey B i QY5 rization

[0024] \*ﬁ]‘gﬁ AN R ZhdME-NMRGPe E&Bnaﬂ@d/ &1§(a§ﬁl@@é$téﬂ)§ gtch as

one or nore substituen sel ec ed fromtheaﬁrou

(poly(TMRTAS tATBRZ.2) aﬁeralmrmacwdunmaémfn@@ lahayy) anddp)dlddegeias shown

. a u nched aI branched and unbranched
n FIGa‘F“g%‘?Pf@ Aﬁ;lr%pﬁ%ct %’ar yl, car barmyl car banoyl - ami no,
car bam)jil - oxy, thiocar bam)yl oxycar bonqver

[0025]ar13}1(i»5y lastmwlhe reesa%@%g@psfxgﬁ BaRhoreysydation of pRE-Luc
DNA u%rr\%%)yyer%}la c é&&g@fkﬁ %E"f‘z’?igaﬁﬁ]‘a% 198€ B ABEY EdrRBbdnds to a

ary am no |'ami no, aryl am no,
differefili I/ gotymer walgk{yﬂaao yFanéxample [lektjbl lt., itio, = éWDI‘M only); lane 2, ratio

Tty L P4 Bl BAFETRGIL 12: e
ratio =8+ K %h@ Wk @Nydtdey 1:4car bonyl di oxy, ureido, thioureido,
i sdcynatyl, hydroxyl, thio, amno and silyl. In the

[0026]%,@];:(% & aﬁllﬁgtne{t?e X! gr@gF galt E% senPaX% QE# d%)era b REf MRS diameters of

ar e |nke he conpoun
poly(TMFE 41 -AgiPnyano pEMIV -Ex@epinplexal wathydiffereyt wbvg/ratlos
Ikylan1no dlalkylan1no aryl am no, diaryl am no,
ar Lo | §F
[0027)2") rib %}!ﬂu ?ﬂbﬁ%lil%%ﬂeﬁéi‘%tﬂﬁn o@kﬂ%yalvfemg‘é : eﬁé;ﬂg%&hy |
poly(pSlgt(’KM?TAl&‘NEPZI])ﬂDNAS(@Cﬂ\&Yﬁd.mc@@onmlWB sxmh‘cbffyneow/w ratios.
carbonyl di oxy, ureido, thioureido and

[0028)! Spmf i btrdt 803 Glapiital bR Bhali Ssred fhe m@totxaﬁﬂyl profiles of a_
heteroatont is neant to include OE%gen (O nltro

hyperb¢adehedspaly (VP EM 1 P @)IW@D&]PEQMW
herein, the term"alkyl", by itself or as part of
[0029]61”101('}1.61 illsbiasied 4 pephicaln@aiparisamndfehs tmﬁdfmtwn&éﬁaemyerf thea

hyperbE e RSP L AT AVt DN SRSPIGHAB 0P Fos Witk & FR Ll 25 kDa

a5l es of al kyI groups
)medlg‘g&Fg‘%f&ﬁ%ﬁmﬁ@WCO@pr opyl |sopr opyl, n-butyl,
sec:

[0030] Pﬁ'ﬁ le 111ustral%e tB/oth em1ssm?1 an ekc1&t18n spé(:tt’a of atﬁype\,{rlbtanched
poly(TMPTA1-AEPZ2) sample at pH = 7. The sample is irradiated at 366 nm.

S

DETAILED DESCRIPTION OF PRESENT INVENTION
[0031] The present invention is related to novel branched, dendritic or hyperbranched

poly(amino ester) compounds and their applications. Suitable applications include, but are not
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n- heptyl, n-octyl, and the |like. The term "al kenyl "

refers to an unsaturated al kyl group having one or
woreooe/1t854bl e bonds. Simlarly, the term "al kynpdT/SG2006/000109

refers to an unsaturated al kyl group having one or

nore triple bonds. Non-limting exanples of such

unsat urated al kyl groups |nq¥ude vinyl, 2-propenyl,

crotyl, 2-isopentenyl, 2-(butadienyl),

2,4- pentadlenyl 3- (I 4- pentadlenyl) et hynyl, 1- and

pynyl but and th
it BB e B S 0B ERARE B e
imagi gefers to al kyl groups (or ri ngs) t hat contain at
Peast one het eroat om sel ect ed fromN, O and S,

e nitrogen and sul fur atoms are optionally
[0032]oxfd| zlgﬂ{ ’(58 the nitrogen aton(s) are optionally

guat er ni zed. A heteroatom can form a_dou

[0033]a43:’@ﬁ€5 &ar eart,éhﬁ tepm fiBydrpepsp Xy et 4oip hydioc goﬁf‘?ﬁ@i élH‘t fngy contain
one or [nh:%% 5?{% TS an 1n$lﬂ&esn9\5tq§; H&tqnﬁll?édocHgﬁaﬁcﬂéﬁtaﬁﬂ %Bﬁﬁ&hed alkyl,

erein, the term "al | ene itsel
such a@hyc&@xﬂr’ﬂ{yﬂ ahinealbylh emidyldietl] tﬂluraﬂtyl,lmdwsiyalkdl amléhyl

heterogialiy iy BB R Bt e m el oAy e e R
arylsul%ﬁgﬁlléf'ﬂ/} aT%@étff@iUlé/mﬁ%na@islﬁbfbnﬂﬁhd@' Mﬂoﬁ@@}m@ﬂﬁﬂtﬁl Wibdlkyl and

30 carbon atons, wWith those gr oups
haloalltydybragehed and uﬁbmmhed atisoyl, suchras hwéwoafgalbmleam@eahkﬁnﬂh e

amnicy BT bR st G PG B b BbrotyBREnyE VL BREY
alkenylsaUbAgalRe gL a@Isuff@x\iﬁﬁlkér@ﬂMKbr@Isﬁl"fﬁzyldlkbrtyhar]dmdﬁﬁm]mkenyl
context, the term "al kyl ene” al so inc
alkenyisaﬁm&myd@,WéIIS‘df@YMmiéécfu{fanlﬁ'P@ldé’Eﬂ%%& ‘ii‘i‘ajom S1 branched and
unbra.r%géde&lﬁg{ i chfa9ﬁ¥<ﬁ>6§x{r§?ﬂ<ﬁlyl an SRR CHA G val tﬂl@&@l%&]yl

Keny e n e itSe
carboxgalkinylf arghaditymet, hetebstryhikenyl, nbadkyxwlmlhmmfonmﬂ@m/l

N CIR N G R e

arylsulTaﬁ{gﬂléiﬁlhEysunaﬁlyalankyﬁﬂ and@hiemk)eNedryy hetepoanyll barbﬁld@yl

rroml carbon atons, with those groups having 12
carbarmrylﬂml\m c@@vﬂm@ml-@m tioeasbaraoyhs %k@irypéré»onﬂ pydoxyeadanyl

vent .on. 0 I
carbongp Hoxy f:%%no ﬁlyf;(}? cyélk {ych}: g%&zl{aéi?o%tgi:w&tgﬂgcé ﬁ?lyl each of

which lﬁﬂ‘ylbégubstﬂﬂiﬁed Qﬁthfcﬁmlr noRE bﬂﬂt1ﬁlbﬂtmsele¢tad fioen the @se@ift consisting of
TR (O DT N TN T —
D s ey
alkoxypaubbnylf a@hndyhabomdk@trmny&wxmm alknoyol, aroyl, cycloalkyl, cyclic
aromatic, heterocycloalkyl, alkoxy, aryloxy, alkylamino, dialkylamino, arylamino, diarylamino,
alkylarylamino, alkylthio, arylthio, carboxyl, amidyl, alkylsilyl, arylsilyl, heteroaryl, sufonyl,
sulfinyl, sulfonamide, sulfonate, alkylsulfonyloxy, carbonyldioxy, ureido, thioureido, isocynatyl,
hydroxyl, thio, amino and silyl. In the present context, the term "hydrocarbyl" includes
hydrocarbon radicals that are linked to the compound via a heteroatom, for example, alkoxy,
aryloxy, alkylamino, dialkylamino, arylamino, diarylamino, arylalkylamino, alkylarylamino,
alkylthio, arylthio, carboxyl, amidyl, alkylsilyl, arylsilyl, heteroaryl, sufonyl, sulfinyl,

sulfonamido, alkylsulfonyloxy, carbonyldioxy, ureido, thioureido and isocynatyl.
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a dival ent radical derived froma branched or
unbranched al kyne, which may contain one or nore
whedenossons as defined herein. Typically, an BCR§G30106/000109
(or al kynylene) group will have from1l to 30 carbon
atons, wth those groups having 12 or fewer carbon
atons bei ng preferred in theg,present invention. A
"l ower al kynyl" or "I ower %ynylene " is a shorter
chai n al kynyl or alkynylene group, generally havi ng

00305, 85 S IR, o ESABLERTE hrorn 0.

sulﬁlr(S)@hdaﬂleoﬁ(myed to the conpound via heteroatons, for
exanp e, -OCCCH2CCO-. [0040] As used herein, the term

[0035] CX? h?eﬁhﬂ&‘ém thé Eeerfns"ahégl'a b? AL4F 8L £ a?ﬁof‘é%ﬁkf‘ﬁﬁfsﬁﬁent means,
ydrocarbon ra conpri from about 3 to
unless aﬂxamnsét Rtatedr b stmightemrbranChed dmirklwdr@paduqmsr adignl, baving the number of
unsub trtungq or_substit ut '

catonisy T e TS T AR ori Sy O eroups
mclud@fnléﬁﬁf?/ gtlﬁ)‘f[” rflﬁro[pzy Iféb'pﬁﬂ?y[‘ Q- iy 1at- ity B idoBatyl, %@:NJbaml NBpentyl, n-hexyl,

m no | ar yl'am no, arl,amdyl,
n—hepthlyd-roow,, anddholike aﬂm)tﬁgm "alhq:xwyl ® ’b&(ﬁ}ﬂ wa@gqtgﬂ alkyl group having

one or 5[3&’5! dg@l@ Bg%ﬁ ﬁ)g}flgﬁ%t Cf%lhﬁ%ﬁ f?\Ja lr% Lug ;ﬁ/fé%?a thﬂ?ﬁcyl group
havmggfn@lé@&rdr@ aiple Boﬁ‘dsc N Iomsting e&yxﬁbkab Uf sich Lmyaihmm}rﬁl}yyl groups

e L i TR
pentadpéngﬁ)p%thfn i Cyc I%-}Sgﬁf?’hj;%‘tg Hﬁa{nmﬁe higﬂgﬁh&H&Bgﬁ%d k&ers.

bi cycl o[ 2. 2. 2] oct ane,

s 5 i SO S LBy Bl xpapg o

least ogé NabBRont 3t disd VAN RIS, (veiefthe @afddeh Shdd gulfiiraoms are
about 3 to about 12 carbon atons. Cycl oal kyl ene groups

optionalnoxidized ol $h nitrogen Bpmen) Bt qm@rl@lér Fatenigad, Athgeregtom can form
a doub;ﬁh?(%@yv%%hbg Eér%&? 91{ ﬁhy: g%%%g&ﬂﬁlﬂ g+c%£1$stz% Be taﬁgchea th%lrgﬁihmder of the

am no, | 'am no, ary am no,

molecéle @iryh@i Raeroaloy | aryl ami no, aryl, amdyl, ester,
hydr oxy, hal o, carboxyl, alkylcarboxylic acid

al I \ fi |
or YA Sl IS, Ot o s

dlvalelgrraxhpasl derie¢ditemayirhughed oy hnbreyabed blkeys, whigit ep @ﬂmyrn one or more

v S S RGO SRR SR s A0 1 5

carbonft&M € rith @Bk @oh mesﬂmgf Tt ReBcARiedh 4tbmg beﬁg@lﬁefaﬁed fnqhe present

exanple, bi cyclo[2.2.1 heptane bi cycl o[ 2. 2. 2] oct a
inventiope A jlgwer alkyl" or "lower alkylene" is a ‘shorter chain alkyl or alkylene group,

generally having eight or fewer carbon atoms. In the present context, the term "alkylene" also
includes divalent radicals that are linked to the compound via heteroatoms, for example, -

OCH,CH,CH,CH,CH,O-.

[0038] As used herein, the term "alkenylene" by itself or as part of another substituent means a
divalent radical derived from a branched or unbranched alkene, which may contain one or more
heteroatoms as defined herein. Typically, an alkenyl (or alkenylene) group will have from 1 to
30 carbon atoms, with those groups having 12 or fewer carbon atoms being preferred in the
present invention. A "lower alkenyl" or "lower alkenylene" is a shorter chain alkenyl or

alkenylene group, generally having eight or fewer carbon atoms. In the present context, the term
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[0042] As used herein, the term"heterocyclic ring or
group" or "heterocycloal kyl" or "heterocyclyl" refers
WO 000a/1888t8ur at ed or unsaturated cyclic hydr ocar POTSGZ006/000109

havi ng about 2 toabout 12 carbon atons (preferably

about 4 to about 6 carbon atons) where 1 to about 4
carbon atons are replaced byzone or nore nitrogen,

oxygen and/or sul fur atons. &itrogen and sul fur atons

are optionally oxidized, and the nitrogen aton(s) are

" opt ,pnall u .erni.ze '
kB 2001 S PR SHbE IR 8 cORBGbA B perostoms for
examp[é DOCPECYLOURCERCH®-. f used to an aromati c hydrocar bon

group. Heterocyclic groups can be unsubstituted or

[0039]S ug §hibdd g‘f %P%’/ﬂ’lé gﬁr@g?leka&yf% ‘gr]ky Q0 af %h’ﬁ of HisthdsuBdHtSent means

epen oxy, am no,
a dwalahﬂﬁ’ﬂ&hbiill derived ﬂbm@bramhekltoh Mnbraawlyeklall‘twib whigh nrmy;pontamone or

more I%Palxc;lalrt%rg? gqu%ﬁqeg %ggei)l( T}gﬁ%}f gry B%X’}ﬁs(‘&r aé§¥ré}rlleneg BiAup will have from
1to 3()35a¥$&1ai't&ﬁﬁ Xiu't}i:th%Qé gmuﬁd' N ve Doselver @S atofh@lb@iﬂg preferred in the

ester yl carbonyl ,” aryl car bonyl , aIkyIsqu
present awiomy |A "lbmeoalétmdﬁoy Mowetalkymilened s 6, sh@mrf@mncalkynyl or

alkynygfixﬁ l%gupis %@{eg ?r}%%glﬁtnolr}f%&%rnc%%%ﬁpahﬁﬁy 1}16&1@ [)ﬁ:%é(rftlcbﬁtext the term

"alken?'teﬁé/"f 416 inBibes divBlenttradicls et ae-12ied Yo theybmppymd diarhgteroatoms, for

4-di hydr opyridi nyl, pyrazolyl, triazolyl,
exampbfyr@ ppgpyrl dazi nyl , oxazol yl, thi azol yl,

- 1mdazolyl, indolyl, thi ophenyl furanyl,
[0040]t ek ey }&frehin,ahy ke&rmt 'telyclazlhyly Irefep:ytn al sra’myatgzd or unsaturated cyclic

hydroqaphroragg%lgz—p ﬁ:)q?;'ipnls 3‘1332%9?% gﬁg Pgé"é)}? oinﬁycr s 'Cycloalkyl groups can
be unsﬁwtﬁ‘lﬁ&!l bIdédBXﬁtutédS&ﬁﬂ@él@ Yo of edeHuBlisnlts 1nBe§endently selected from

3-oxadi azolyl, 1,2 - ‘triazolyl, 1,3, 4-thiadiazolyl,

alkyl, azuep:gy aBuityd, ,allqlm;to,aixgllkylamnpm ersdamipo, diarylaraingyalkylarylamino, aryl,

amldyg0§t§1'z ﬁ%élﬂo}éy,rhag %rgmn%}' 91?(% c%rb‘i)gill(? ¢ 4G dgﬁ#l{yllaoi{ygc ester, carboxamido,

alkylc&rbbtantitid,ons| alkPledlfiayl, nd hitioo Hxemplary bﬁcﬂmlhyl@zm;bsmhclude
benzothlazollnyl ui nol i nyl

d the |
cycloprenyd cyeleBHL. Wﬂ@p%lgylan%@%eéﬂ@eyg%%ﬁg%' t¥elohepar b diggy, and the
like. "@1 51%51{1&5/ LiedisQ Ene‘almtré'feﬂoeﬁcﬁ‘)fﬁlahﬁ Bmﬂlélﬁﬁ{ﬂ%ba%dﬁ%gs such as,

about to about carbon atons (preferably
for examlqn‘lel,tbwbrclaﬁﬁﬂdh&ptzﬁlechmbdn[?al 2justanevtbe Bka. t o about 4
carbon atons are replaced by one or nore nitrogen,

[0041]0X %8 %gbdq{k@lélﬁrthé WrinU ey b aFlendd fefRgf M saifgtattlok uﬁsamr@«asa divalent
are optiona oxi di zed, and the ni tr0£en atonm(s)

cvlc pieion Srisalecmpsiniromabpul3 ieapoet | hcathen ik, Cyeloalkylene
groupssﬁ%ﬁgen S b%{ltu%e% cgr sﬂ%étltﬁféhq\g‘&lto%@ t%\tloa(grethreygﬁb%ﬁﬁ%oﬁx e'ﬁﬁently

can 0 ah aronmatic rocar

selectedrfeghp alkb'ﬁtaﬂ{oayyaﬁhlln@ @kﬂumﬁlo(; dialiygamind) amhvhinyo diarylamino,
substituted wth one, three or fﬁ{r subst.i t u, nts
alkylalalgany@g,cqrylbml%ﬁ@r,flg,droxy, halo, carboxyl, alkylcarboxylic aci

alkylcarboxylic ester, carboxamido, alkylcarboxamido, oxo, alkylsulfinyl, and nitro. Exemplary
cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl,
cyclohepta-1, 3-dienyl, and the like. "Cycloalkylene" is also meant to refer to bicyclic and
polycyclic hydrocarbon rings such as, for example, bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane,
the like.

[0042] As used herein, the term "heterocyclic ring or group” or "heterocycloalkyl" or

"heterocyclyl" refers to a saturated or unsaturated cyclic hydrocarbon group having about 2 to
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het er ocycl oal kyl . [0044] As used herein, the term
"het erocyclic conpounds” refer to nono-and polycyclic

W@ vpo8sds conpri sing at | east one aryl or hetPCDSGUI06/600109
ring. [0045] As used herein, the term"aryl" neans,
unl ess otherw se stated, a pol yunsaturated, typically
aromati c, hydrocarbon groupyhich can be a single ring
or nultiple rings (up to three rings) which are fused
toget her or |inked covalently Non-1limting exanples

o A B PN A B ot ot
atoms hlVéCi@?Dtéed BynsiRt mort Rttegen, dxydert del/dr skEfur d-’toyuls ghtnogm and sulfur
u

(i ncluding bicyclic aryl groups)_ can be ubsti e
atoms e optipaallyt ertidiacdiang th?rfétroswthsé AEORUE ‘i"’f?éﬂ Sutfur

maybe i 1H q}?eptﬁ ?@E‘}mgl &%hﬁﬁ%ﬁ%ﬁ(f(d'aﬁaﬁ ShteY IThe %E{é%%xfch@hﬁg‘ bk Qﬂoﬁp can be

m no am no, arylam no,
fused tdlaﬁraydlﬂma’iqdrmakbdnagrw;a riﬁlcteroctdicgrowaqao be unsubstituted or

substltggeE o %,Itl&re ¥5‘11t1§§ ﬁéﬁ%c}gyca b§¥¥%lpgte§?r)9§{ alkyl, alkoxy,

G ﬁi&l’ RN T AYIOxY| dx6, sl Salo, carboxyl, carboxylic
"‘mm"aaf‘ﬁ(é“f*@%r 9%*%5? 24 Yl arfl KHE RYBOXY. 10, il st carbonyl, carbory

ester, aihylbmh@mhgt@mda piky C@dqoﬁmlxcaqrﬁteaoaryb gfy@mxyhg @pqd@ ayécarboxylic ester,

{
amldylgﬁsggfl, p]?(élrlcgﬂa%gyg7 r'%rsyéerlaongillJ t S P%%n;iﬂt}é rtgl yfﬁ!%grﬁ‘rsﬂﬂfomc
acid, s@l%klhafasft%lo Elﬂlﬁﬁiﬁﬁﬁdéo ?rﬁhﬂuf.r@l; Emﬁglgz}alhdt%_rﬁsydlm@ans include pyrrolyl,
sul fon an e |ike t . o
furanyt, ﬁ%l@@flo%rpy%;o 1$>df‘b?s6‘tt6h%éf912}gpl’§é M%edlwei g]é‘)d“?m?PY“dmyl’
pyrazo%ﬁnltrﬁ%&g 'i) ?}(ﬁda‘é fyl Okes AL &'ﬁioﬁl@llﬁﬁ&%l}flﬁﬁ%lN

ro en and sul’fur ators are
thiophepilj forwalyl, yetmgndobfumdyl wmdzdﬂb!b pymn¢linygenyrratiodiazd oaa@hndmyl 1,3-

sovolgp el TSR PP E R PR . rotinaoty
1,2, 3- B;@Jd%rza om j&k%ﬁawyn t Bn@ﬂﬁa@mﬁsmfp F/f; UOBRpYan gl pqéeﬁdmyl

|ncue -pyrroly 2’pyrro|y| yrroj
1,4-diciapyl mpm 1ny131&y¢1§n@1ygbltmozlorphﬁh@& Bywmylmlnﬁr%lzsdi L, 5-

trlazmgly :iég; 2132{ a;%?,%é%oébé Ithl%ﬁ:ﬁ?ﬁ%%ﬁ%lg)%g?gr 3%1’92&ﬂl1mzohnyl, quinolinyl,

and thekkdi azol yl , 4-thiazolyl, 5-thiazolyl, 2-furyl,
3-furyl, 2-thienyl, 3- thienyl 2- pyridyl 3-pyridyl,

[0043]%- BY ﬁk‘#ﬁ/ﬂe'relg BY fdrfH %ieroc@cl@){ﬂ(&f&i@ﬂefer@t&’@%&taﬂ:’d%Qx!nyz{turated

purin benzi m dazol ylI', bénzopyrazolyl, 5-indolyl,
cyclic mydrecaqumg)ﬂoyp haGing gquzrtolaybqt 12-cgrhionasains (py¢ferably about 4 to about

sy BT R L% S T PR o s, o

and/oralEvieatbat Nithelet B Eilkurratdifs &% Shasmligroxidiedd ah@thefuitsgen atom(s)
the group of ac table substituents described above
are opfignafly yuatgetizag: tSL@)’q%: Baybg igythe thio, sulfinyl or sulfonyl ox1dat1on state. The

heterocyclic ring or group can be fused to an aromatic hydrocarbon group. Heterocyclic groups

can be optionally substituted with one, two, three or four substituents as described above for

heterocycloalkyl.

[0044] As used herein, the term "heterocyclic compounds" refer to mono-and polycyclic

compounds comprising at least one aryl or heterocyclic ring.

[0045] As used herein, the term "aryl" means, unless otherwise stated, a polyunsaturated,
typically aromatic, hydrocarbon group which can be a single ring or multiple rings (up to three

rings) which are fused together or linked covalently. Non-limiting examples of aryl groups
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[0047] As used herein, ther term"arylalkyl" refers to

an aryl radical, as defined herein, attached to an
wa@bkdogh18sadi cal , as defined herein. For brevityPCT/h€2006/000109

term"aryl" when used in conmbination with other terns

(e.g., aryloxy, arylthioxy, arylalkyl) includes both

aryl and heteroaryl rings asjsdefined herein.

Non-limting arylal kyl groups include benzyl,

phenyl et hyl, pyridyl methyl, 4- hydroxybenzyl,

1nc1ud§@gir§]?r ﬁgéilapﬁl%]ri) pﬁl%n)ﬂ gl?lné&le‘geﬂ'ﬁ%/dlrﬁf}% h@f ﬂniahfléindanyl

1nden§101n§6yla£ﬁd the @ille.Cakyl ssupieinchigthgdiscywilio, ar;ﬂtgr@gdsbzdart I wsubstituted
al kenyl radical, as defined herein

or subgtxtgwgw@gq o, BV pgﬁhmbst&p@gb@dpp@fiml\g s:‘egeﬁe&di tlrorg alkyl, alkoxy,
alkyltRp OB X,'mﬁi.?ﬁg%ex}oé gy gif}lléﬂﬁ nllg' +&91an{19&het vk oa#f( y'l‘ﬁ'ﬂrl%hfho halo,

ical refers
cyanoI zﬂkﬁsdﬂﬁhyﬂt bedtoky,carboxgl, K:andbmcﬁlc, eSS, ajﬂesflcarb@k)ﬂ@raelda alkylcarboxylic
%ached to_an fi.ned, herei

kyl [
ester, i aEUERThRRAACL: Ao eSO Fartangs A5 Respiayh b, st
carboﬂfﬁﬁﬁ? | dﬂ(ﬁéﬂbé}&nﬁao la}36myd KuBnicRer, ﬁﬁfhn‘&ﬁes@ercﬁulfo@m[do and nitro.
group. Non-l'imting exanples of al koxy grou P
Exemplag ssubﬁﬂn‘eﬂhqﬂ;gromshm&yde tetrpfluasgghengly @p@pﬂmryg@w sulfonamide,
i fiuoroneth the Iike. [0051] As d h
alkylsp{{ 3@’@}41;@? ?o@tﬁ? @fer s to R55[O \/\Ler ei ﬁS(Fe{SS F;elaﬂ
(0046 i ?xtqge?&?gﬂﬁ‘%éso%fgiﬁ%%%g%xn@%éﬂ%@t $qfittig fom one to five
hetero:a% shs%[egﬁsé 5 W?é)é éfl)ﬁyvvhé:réf?lodi%1 Hfﬁlogéﬁ d Qﬂﬂlr at’%ﬁiﬁ r&8ptionally

e erern rm"al kylth
ox1d1zreé,f anidshd mtxﬁgﬂﬁatan)enreopndﬁﬁny satemizatk W he@@r@wl g]@gp can be

e T ey SRR By e il i
heterodfy? %Ebup@%w‘l’tﬁfe' lnﬁﬁrclﬂ?f QLﬂyrro‘ll\ﬁ W?fyﬁ@lyl | ﬂﬁ@ﬁﬂﬂ?g—p@fhzaryyl}

group, as defined herein

Imt
imidashipl e daroly IO BBz GO bSgTAR R 3 soxazolyl, 4

l et h
e AL LRI 010 . 05
thlenyiiﬂ%Wwy%rppﬁlc}yﬁ,ﬁdﬁﬁtfédrlsgfﬁpmﬂnﬁiyﬁ 4- pjﬂlﬁmg (.‘Satbamzatlhlaablyjllpurlnyl 2-
X

benzna;q@gg(lylab@},q%pmaéglp{g rlﬁgplgbé -1804 %é-tl 1IN0 f qulnoxahnyl 5-
qumo fn@f dﬁﬁﬁﬁl}ﬂd 6l ﬁﬂﬂlﬁ%ﬁﬂ@ﬁ hyjtetraf}&grdqpﬁmlhhg esubst@Rrals for each of

erern, the term “cycl oal refers to’
the abRB@’Lﬁbtgd hdteroaryh riRg4ystema atwscleguldlﬁ;olm ’gm(gy@lp)@f agcenthlle eepstituents
| es of cycl oal koxy groups

oal k
damnﬁﬁﬁﬂﬁggnﬁya?@%ﬁﬁgg?8%9 “¢ycl opent yl oxy, cycl ohexyl oxy,

nor bor nyl oxy and the |ike.
[0047] As used herein, ther term "arylalkyl" refers to an aryl radical, as defined herein, attached

to an alkyl radical, as defined herein. For brevity, the term "aryl" when used in combination
with other terms (e.g., aryloxy, arylthioxy, arylalkyl) includes both aryl and heteroaryl rings as
defined herein. Non-limiting arylalkyl groups include benzyl, phenylethyl, pyridylmethyl, 4-
hydroxybenzyl, 3-fluorobenzyl, 2-fluorophenylethyl, and the like.

[0048] As used herein, the term "arylalkenyl" refers to an aryl radical, as defined herein,
attached to an alkenyl radical, as defined herein. Non-limiting examples of arylalkenyl groups

include styryl, propenylphenyl, and the like.

[0049] As used herein, the term "heterocyclicalkyl" or "heteroalkyl" refers to a heterocyclic

ring radical, as defined herein, attached to an alkyl radical, as defined herein.



10

20

25

[ 0056] As used herein, the term"cycloal kylthio"refers
to R54S-, wherein R54 is a cycloal kyl group or a
wheiodgess4Tycl oal kyl group, as defined herein. PCT/SG2006/000109

Non-limting exanples of cycloal kylthio groups include
cycl opropyl thi o, cyclopentylthio, cyclohexylthio,
norbonylthio and the |ike. [;Q057] As used herein, the
term"oxo" refers to -O or =0. [0058] As used hereln

the term "hydroxyal kyl " or hydroxyaryl refers to a

oo 50500 BB RS %80 SR, BB EE ] AR e

be $1@].H86Br alRY] gr ONoﬁ-ﬁhﬁﬁﬁg é}@mphtl dfalkoxy grdrps inahede methoxy,
e % rie'chloﬁyéébﬂzl) and/ or_ fluorine &g) [0060] As

ethoxy, sbuitonsr Sickppentyloxyetifiuormatboxys anding |
al kyl am no group, a dial kyl am no jgr oup, an ar yI am no

[0051pr Alsmlsec}ilil(eﬁ‘}n&[ ghleaémn'targbmjd'rrﬁfamtod{ OF, azvlysira K olsgm@mj or heteroaryl
anar yl a] kyl am. no group, a hete or a eroc

sroup, s gHneiehefEn AGH-HERBE X OB pf RGNS g s SR vy,

qumolgf%&gt 1s@r%pﬁﬁ($l g)jlgxa,egle& 8le3ikk0 RSONH-, wherein R50 is an

oup, fined herein. Non- | i mit i ng exanpl es

onsa O R B IR T WO AR o

deﬁnegqne@nherel n, the term ‘aryl am no" refers to RS55NH-,
wherein R55 is an aryl group, as defined herein.

0 e h vt y " di I,
[0053{ %g%iﬁﬁ{fﬁ %gﬁrf) na!i] %gglkoggﬁggéi'hﬂfgntggg étgl{gﬂ;xgtg]%up, as
defined helirK yd whichup aplmdeﬂa{m mgljgﬂoep erisnilefifocehqbiar W on-limiting examples
o A A P o . v e e
[0064] As used herein, the term"diarylam no" refers
[0054} o ARSERBEENem, ﬂohéq:rm t’allﬂaealémﬂrqﬁe@ teyprakkgEhgroup, as defined herein,

appeng&%dd ggg‘ﬂﬂ'i % é’%te%? al k Sll%?tﬁﬂ%e%&nﬂ)%s%f ra{lkog(g)ﬁﬁ;i] groups

1nclud@'iﬂéltlﬁixlyﬁie&fjﬂl rtﬁethbgfea{ys 15@r6$§3d3515t1}:y1 ankehelike. R52 i s an
al kyl group, as defined herein, and R55 is an aryl

hlrel‘%%f(q{] g@loglkpkgolg@]rs f5R UBL A LRI it cloalkyl

r f
[OOSDPe%%%%(F %}f?lglf{y m no ers to R52R79N-, vvher éi n

group 852 bﬂégmyaldamyl groopp Examplée bf opdodilergi groupsridclRtecyciopropyloxy,
I aI 0067 herein, the term
cyclopegtylg Ve 5 ?viféﬂ"&{ﬂxé{n‘i‘% ornyly %‘%F@d ﬂt‘}elgééz RSON-. wherein R52

is an al kyl group, as defined herein, and R80Q is an
[0056}:y®lsola¢d<19ﬁrelgrth@¢ema yelorikykbiofrstass 9. Rs4S-, wherein Rsy is a cycloalkyl

group or a bridged cycloalkyl group, as defined herein. Non-limiting examples of cycloalkylthio
groups include cyclopropylthio, cyclopentylthio, cyclohexylthio, norbonylthio and the like.

[0057] As used herein, the term "oxo" refers to -O- or =O.

[0058] As used herein, the term "hydroxyalkyl" or "hydroxyaryl" refers to a hydroxy group,

appended to an alkyl or an aryl group, as defined herein.

[0059] As used herein, the term "halogen" or "halo" refers to iodine (I), bromine (Br), chlorine

(Cl), and/or fluorine (F).

[0060] As used herein, the term "amino" refers to -NH, an alkylamino group, a dialkylamino
group, an arylamino group, a diarylamino group, an alkylarylamino group, anarylalkylamino

group, a heteroaryl or a heterocyclic ring, as defined herein.
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[0068] As used herein, the term"am noal kyl" refers to

an am no group, an al kylam no group, a dial kyl am no
w@e@ap18san aryl am no group, a diarylam no gr oupCT/&62006/000109

al kyl aryl am no group or a heterocyclic ring, as

defined herein, to which is appended an al kyl group,

as defined herein. non-limtjmng exanpl es of am noal kyl

groups i ncl ude di et hyl am nopr opyl,

di phenyl am nocycl opentyl, nethyl am nonet hyl, and the

I ke. 69. used .h | N 5O a0 bo";

0061} At B8 HRETIRERS; AireR « B TS NHERALK s an allyl grow,
as defb& HERIH. NVorBliMithg éxadipydsafatkglagiioo gromps arlude methylamino,

aryl al kyl am no group. Non-ljmting exanpl es of
ethylagiios bk ml@f’ﬁcﬁ}’ﬁg(’hieﬁélﬁlﬂ}ﬁ@s adl the fike- N et hyl ani | i no,

N-benzyl anilino, and the like. [0070] As used rein,
[0062] hastueshhéreini e teref targlamno” Sefesrto RSHNHY, 00e1din RS® isgadryl group, as

herein, the term"sulfnyl" refers to -S(O-. [0072] As
defineddgtfither ei n, the term"sulfonyl" refers to -S(O) 2-

.[0073] As used herein, the term"sulfonate" refers to
[0063} 0AS(uSkd Ber6in, these@ SlidkglaminarefResio Bg¢RG)N2-whereipsr gnd Rs; are

.R50 | n al rou d 5 .iS : .
o 80p o R e g 3 o 08 Soups nlu
dimetﬁf&&hfn@ﬂﬁ@ih@l%i'miﬁ@,frﬁétﬁylt opasg¥hRAidy( ed #RIikE, wherein R5
and R57 are each independently a hydrogen atom an

|yl j hgi r SRERORIYvherdh R” and R are
“m64ge e ﬁ%?gfﬁgt%%yégg§9§ﬁggﬁggﬂs en take% t%gethern
each indepeddendy an acyl @group, as defined heseal. oal kyl group or a

bri dged cycl oal kyl group, as defined herein. [0075] As

[00651S @4 & RlrBin, iHRQerkn "m&'ml?_l%hﬁ@ bf aRRMLASTinoe s th R R N-,
sul fonam do group, as defined hegg[n, appended to_an )
wheretd K3/ lis gy displ, graup,de defiead heasini and R0 G781 rgupds Hefipgdherein.
the term"aryl sul fonam do" refers to a sulfonam do 5
[0066PT AéfisedBerdif fhraeknhedlieylaylaippanitet réfersao RARYINgmdemin R* is an
as defined herein. [0Q77] As ﬂ%id herein, the term
alkyl grapiys dpfieed hessigrandiRy” popnrylaliyb g9UR- R50 is an al kyl
group, as defined herein (preferably a | ovpgf 8gll kyl .
[0067Dr Aispisediberdinf thedernh alleyleyclodligaBinoAsefers do Rk @Nn wherpen R™ is an

ksl Py, ek BRI Tog i Do Alpb o erRe iRt

the term"aryl al kylthio" refers to an aryl group, as .
[0068} e fisrvser] heseia, the teipavaiagalkyl” sefers iR ¢ eming gPBRyRN aieylamino group,

a diallgyﬂniw.irr]lg %rclgu%r, grll erlamino group, a diarylamino group, an alkylarylamino group or a
heterocyclic ring, as defined herein, to which is appended an alkyl group, as defined herein.
non-limiting examples of aminoalkyl groups include dimethylaminopropyl,

diphenylaminocyclopentyl, methylaminomethyl, and the like.

[0069] As used herein, the term "aminoaryl" refers to an aryl group to which is appended an
alkylamino group, a arylamino group or an arylalkylamino group. Non-limiting examples of

aminoaryl groups include anilino, N-methylanilino, N-benzylanilino, and the like.
[0070] As used herein, the term "thio" refers to -S- or -SH.
[0071] As used herein, the term "sulfinyl" refers to -S(O)-.

[0072] As used herein, the term "sulfonyl" refers to -S(O),-.
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[0080] As used herein, the term"al kylsulfnyl" refers

to R50-S(0O) -, wherein R50 is an al kyl group, as
waledosness4her ei n. [ 0081] As used herein, the tepPer/SG2006/000109

"al kyl sul fonyl" refers to R50-S(0O) 2-, wherein R50 is

an al kyl group, as defined herein. [0082] As used

herein, the term "al kyl sul fgRyl oxy" refers to

R50-S( 0O 2- O, wherein R50 is an al kyl group, as

defi ned herei n. [0083] As used herein, the term

s, S LRI P O U, v

S(O)Z-UJ ewh&t R @yl Eoiyland RETiebs atyd oFhp; & @fhed hefotr. ei n
is an aryl group, as defined herein. [0085] As

[0074] gg ?% ]gé %n fn ‘?erhle' mfeg@)ﬁhé'u}effé}g‘i’d @f@ Ngisef(ﬁs cbvherem R* and

'S an ar ef | ned
R ar&l&al‘cﬁ ur[debélﬁﬁﬁﬂly Ahydns;geln hieme an alkiyh goup,rem ar;alrgrdyp or areliederearyl, as

to R5 1 erein R5 1 R57 ..are each
definegd hﬁ‘@ﬁbﬁﬂ arn§1 %Q@BP%‘@H tcgegﬁr axgna ? ?ycéllc&?g a%I%ﬁllwl group or

: eroal kyl, a heterocycl oal kyl
abndé;éla%gaﬁa&gp%&heads%gn%(g}fl%}ﬁgd herein. [0087] As used

herein, . the term"ca r te
1007517 (et Bty B Rom 24O TR Sy ) e b By o dfined
herein¥HeR@RINo ah ARyl 2fbup| dydefi@b@HEeind CycCl oal kyl, an aryl

group, a heteroalkyi a heterocycl oal kyl or an

et Sn " r
0076 S SR AL RRE s s ol 55, o e
herempa@leﬂ@ddktylangndlgmupaas diffriedddrelver ei n. [ 0088] As used
herein, the term "thiocarbanoyl" refers to -C(S)NR
[0077]5 1%@’«%@(1 hetbia! @b reer%'wakﬂﬂﬁib"R@%rﬁb%sﬁﬁcwhb@ﬁﬁn@nﬁ@m&lk?/l @oup, as
drogen atom an al kyl group, a cycfoalkyl, an ary
deﬁneg hmm (peefbmablyraolaiiey klkybgrup.es defiatdolereip). or an
heteroaryl ring, as defined herein, or R5 and R57
[0078] akgriséigRtiRcthe ddrth 'ArylgHier efyclo R5$4, Rhessin B> bis adgsd group, as
cl oal kyl group, as def i ned hereln [0089] As used
deﬁneﬁ%?@ifh the term "carbampyl -oxy" refers to -OC(O N(R
5 1)(R57) and the term "carbanoyl -am no" refers to
[0079} NARGRE IDr & RhB terRS Ay ylalidpktiniol refE?s td an &Y gwug, 4R6lefined kerein,

ch ingependently rogen atom an al kyl group, a
appen Paﬁlaﬂ?’ﬁ 1084OUR- PP %ﬁﬁ%%&eg Dhet er oaI kyI a
het er ocycl oal kyl or an heteroaryl as define qo

[0080]he Asiused Iareirstha trrmR aflaiefing s to BieS(®)-, wherein

group, as defined herein.

is an alkyl

[0081] As used herein, the term "alkylsulfonyl" refers to R¥-S(0),-, wherein R is an alkyl

group, as defined herein.

[0082] As used herein, the term "alkylsulfonyloxy" refers to R*-8(0),-0O-, wherein R¥is an
alkyl group, as defined herein.

[0083] As used herein, the term "arylsulfinyl" refers to R*-S(0)-, wherein R™ is an aryl

group, as defined herein.

[0084] As used herein, the term "arylsulfonyl" refers to R**-S(0),-, wherein R is an aryl

group, as defined herein.

[0085] As used herein, the term "arylsulfonyloxy" refers to R>%-8(0),-0-, wherein R™ is an

aryl group, as defined herein.
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heterocyclic ring or a bridged cycl oal kyl group, as
defined herein. [0090] As used herein, the term

wO ehvsocsasbanoyl - oxy" refers to - OC(S) N(R 51XR5FQT/86GzH06/000109
the term "t hi ocarbanoyl -am no" refers to -N(R6
DCS)N(R5 1) (R57), wherein R5 1, R57 and R6 1 are
each independently a hydroggg atom an alkyl group, a
cycl oal kyl, an aryl group, a heteroal kyl, a
heterocycloalkyl or an heteroaryl ring, as def i ned

r.ei n and, R5 51 57
100860 P58 B p AP A PB4 B CANGST Py figin Ry and R e
each 1ﬁ’cﬁ*fpbﬁt&ﬂtlfﬂ amhetifbgeh 8% lhn Ayl gtbﬁiph&f a&yhgrotljﬂ,el (t}etdﬁikyl a heteroalkyl, a

car boxy refers to R76(0O) CO, wherein R76 is a
heteropycdeadipd or atheteroasyl, &W@)ﬁneéh%@ﬁ‘ a cycloal kyl, an aryl

group, a heteroal kyl, a heterocycl oal kyl or an 5 5
[0087hetAgrused lyéreun; thg ter&s"aziﬂfamwﬂ' tafereionC(OPOR])(RY), reekin R and R

| k f t
arc cadiogenehirent 4 S Ehest P B SeTh a6 5r BARE i Sy Erou, a
hetero&]!'{?e ?%E&%608CEEH(X2 b5V GBAKVHing] a8 UBfine¥hedéihl cBIQCF !and R* taken

used heréin, the term arog
togetheedre pdetepodRBle MWAOpr 2 brifigadesiyplomiks] grgug,nasak‘ﬁnecb v, an
het eroaryl group, as defined herein.[0094] used

[oossjgemeluaed hdi€int £ MRrm' GhicexBER6TO RLErs t6 e@@)N(mH)(Réb) WRrein R>! and
wher ei n R52|sH an al kyl rou %j*oalkl a

R” arpeachiindaprydentls hé{ﬁigﬂgan Ripm, ag et élf%larwéﬂ yl, apsaryl group, a
i 57
ko, RSGHSS | Pl DA 10 gy e

togethalmraIa)hletem‘cyahdnﬁhgDDabydigEids:ydleﬁ]ky]egkohp,r&Bid&ﬁn@d)hl@ﬁﬂn As
used herein, the term "al kyl carboxylic ester refers

[0089] 0A§'ﬁs@d Héﬂemgﬂl@ lﬂé}m a&rgﬁﬁd)ﬂ h%f&‘spﬂ@ -GN lggé Yand the term
carboxylic ester ﬁq ed her e|
carbausvef&ammOé ireferstth eN (0) XBf bdbd}qrﬁ?le Pael sar? each

mdepeéxge%g y]il}g% eglpa’tgm grggelkﬂ lﬂﬁé g@lbalﬁ?g 8@ gf)q &%&1& a geteroalkyl a
heterob@l&ilky1 ok BE hétefoaryl ringy hdufined ferein, esRErandaRrdtaken together are a

‘aryl carboxyl "refer to an aryl as defined
heteropycligiring o ghedgedicYodkd Lok i1 ﬁif‘gI f’éé?’élfenbr oup, as
defined herein. [0099] As used herein, the term
[0090]' uAsiuded hareifhigths terom, ' HfRBEDRMOD)- DK r5fels) ‘(ORQD(S)MR& NERH) and the

e B g S R RASRRRUTLY B 5 ang R e
each lﬁtebe{deﬁﬂw %?;dl%g&(?ht%ﬁpﬁﬁﬁ K9 BbioW % zpéycwalmtaamyr doup,ia@teroalkyl, a
defined herein, or R and R5

taken to er are a
heteromdeqll@d PERD bétptqawl singaasalingd bereipe PoBI l@]l% Ry tsdspn togsther are a
heterog}%flilc '111%% ol? %rb?fdgred cycloalkyl group, as defined herein.

[0091] As used herein, the term, "carboxyl" refers to R"(0)CO-, wherein R is a hydrogen
atom, an alkyl group, a cycloalkyl, an aryl group, a heteroalkyl, a heterocycloalkyl or an

heteroaryl ring, as defined herein.

[0092] As used herein, the term, "alkanoyl" refers to R°>-C(O)-, wherein R* is an alkyl group,
a heteroalkyl, a cycloalkyl, aheterocycloalkyl group, as defined herein.

[0093] As used herein, the term, "aroyl" refers to R’ 3-C(0)-, wherein R is an aryl group, an

heteroaryl group, as defined herein.
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[0100] As used herein, the term "thioureido" refers

to -N(RS9)C(S)N(R 5 1) (R57), wherein R5 1 R57 and R59
wae®@ersssh? | ndependent|ly a hydrogen atom an al kRg1/SG2006/000109

group, a cycloal kyl, an aryl group, a heteroal kyl, a

het erocycl oal kyl or an heteroaryl ring, as defined

herein, or R5 1, and R57 takgn together are a

het erocyclic ring or a bridged cycloal kyl group, as

defined herein. [0101] As used herein, the term

‘silyl" . refers to - Si(R73) (R74) is .
10094, et EFE, T RO SR POR R e K™ L an
alkyl ¢roHRIa o@hl@ﬁllcﬁfl, a Heasredllod| lax bryldRylah ketesoarydalkgl, wé defared herein.

aryl oxy, a heteroaryl, an arylal koxy, a halide or a

ar, : f.ined ' i . b€ KBlafbin R i

(0095f PSRN herPy AR SRS bon Mo 8 QR BR Hein R s an
aryl off dhaaabkgkyy defiredhsmih.i n t hei r conventional sense, and

refer to those al kyl groups attached to the remai nder
[0096P AlshSedR:EMULR 4R "Ry RABBRASEN reFérs BTN GIKYY @61, aidefined

a sulfur atom respectively.” Additionally, for
hereinglapglekgddetoianariyngylip sstet greumiak flefigpgdrherdns can be t he

same or different and can al so be conbined to forma
[00973- 13 wedhaemdtheitden, Whdyltattoylic hdidGeRratoamaryl gabrs bs defined

_each is attached, Accordingly, a group represented as

herein, agpeadedfojacaphoxiyt SH08D; qséﬁeﬁa%cy Brei8r i di nyl

pyrrolidinyl, norpholinyl, azetidinyl and the
[0098] | W& .us€lRGbinAtheusred "mytaitoxylihestérd and "arfykehdoxpl'refer to an aryl

"hal qgen, " by the | ves .or as part of another .
group S aerpI™ SRESHCC ARy P o . 4F By neg erein,

fluorine, chlorine, bromne, or ioqtne atom, . 51 w57
[0099]ad distuisehberkip, thedems "wieede" asfersia FYERIOH(OINER ) (Re rivhergin R™ R

5L 05 20 0308 XERSPLA 3 R0 M B o

'S "nean
heterogn{gf, lneteastt vyl 8x #h Retérohnfyl ting aetdesihed Merein) arRDang R taken

ronopropyl., and the like. [0104] As used rejn,
togetherare pdietprocyeljs Bpg or ﬁprleig@éw'ﬁloaﬁ(yggrot}aﬁs m; ‘gg?rﬁ@r
substituent neans a dival ent radical deri vedREjlro a . s
[0100polAsunshhereint the teriy Pikairbidoarederatd SN(RAVELHDHRH MR g wherein R

R g ey e et B 4GEtre Byt WY PP Ral I an anyl group.
2 heteRANG, @tektocyORaligN dt by hetbfaryd FHapRsidefintdBdreln, 68R° NandeR” taken
one or nore hetero atons. Tyﬁ;cally, an ar

1et, ) yl (or,
togethar 3¢ @deterepyslipring pr 2 hridgedrqysleaticyt group, asehBed hersivs
Wi th those groups having 12 or fewer carbon atons
[0101peirrgised Réreins 8@ tért, t"ity] prefae ot -Si(R/ERT*WR )] 91€6In BE, R™ and R”

are cagfudeREndFR DL YIS O Hb AUtk o 2IKEx,  aryl an
arylox‘;/i?% ﬁgtt&ltogﬁﬁ,l M HAPRINRY, 4 40 3r RehBULAAL AR hefeR! Cal |y

[0102] As used herein, the terms "alkoxy," "alkylamino" and "alkylthio" (or thicalkoxy) are
used in their conventional sense, and refer to those alkyl groups attached to the remainder of the
molecule via an oxygen atom, an amino group, or a sulfur atom, respectively. Additionally, for
dialkylamino groups, the alkyl portions can be the same or different and can also be combined to
form a 3-12 membered ring with the nitrogen atom to which each is attached. Accordingly, a
group represented as -NR™R" is meant to include piperidinyl, pyrrolidinyl, morpholinyl,
azetidinyl and the like.
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hydr ocar bon group which can be a single ring or
multiple rings (up to three rings) which are fused

wao oettissu7 or | i nked coval ently. Optionally, theCT/SG2006/000109
aromatic ring(s) can have one or nore hetero atons.
Typically, an triaryl (or triarylene) group wll have
from1l to 30 carbon atons, wth those groups having 12
or fewer carbon atons being preferred in the present
i nvention. [0106] Substituents for the aIkyI radi cal s

[0103é| %@l Udci ﬁ%p ﬁsﬂtex%}?q ﬂg@" og’g}a&gﬂr ef,, %se ve‘%}rr ?1%5%1 §$ atiother
substlﬁléx?cuﬁx%a1§ %fe@.§ §€ﬂ1ef\ﬁ1§ér§tatebad Bttthe, cIﬁRme 'brd‘rﬂna or 10(55"&: atom.

SRRR" - 2R
Add1t1om(}o)qu:s Ruch as' ogkk@) 'Raci(e.q)ant to( iy Inpte p;onohalqupbkﬂ(a@;l polyhaloalkyl.

For exa@@& &ehcl- %%%@g&lkg?g %ﬁ&%ﬁﬂmﬁ'ﬁggpw) %R}B'—tngluoroethyl

4-chlord¥aylj 3-beo 1, drlitge fige.f rom zero to (2m +l), where
m is the tota nunber of carbon atons in such

[01041{11 a%g%@éd hé?el e 1R @'Wts‘eﬂf@? Q?EQ@ B iﬁbtﬁe@fs%stﬁ&nt means a

rogen, nsU stltute nsubstit uted
d1va1eh1aiaé1mla:lek1ybd fronsapayinsatueded rtyplpalbfrqtbmgm) dyilrogadban grqup which

cn ol SR SRR g BRELL o 6 e ST Y Pl

covale%h?y OpabRAIRS the\iEHatR riddlsh &Zn hav€ o’ érafbiRtheteRo hidess AMically, an
rogen atom they can be conbined with the nltrogen

aryl (catteryierted gfovprwid fgve figm 1 & 30 @rbonggtoms, ﬁ@ﬁkbg}o%gqopgb aving 12 or
1- l'i di nyl d
fover z\?f%?%ﬁterls 1R Rrolebaff TP et e e, P ﬁérn? S for the

and heteroaryl f Oups are vari e

ary ar e
IOIOSJgeAéwaM Yergia) tetermss gy lens ANdg diraay 83@ "megpp Fiyglent and

tetravﬂ%g{@lgls %%Fagth\gly dér dO frﬁ%%pol' aR'lrated t&plcally aromatic,

hydroeaNREEEE0@) BRich canWRa ﬁt@@e{))mmaﬁﬁwle rmg\sﬂ-@upj(q\lhzge:tmgs) which are

fused %g?tg% Fﬁrﬁg@&' gbvq{ﬁgkgcg\lygﬁggl aro:%lg?l? Fla%q,sggaé? have one or more

heterobitde. al yiReally, An#Hapar(b ﬂﬂﬁfﬂér@ rd@vllkihe fiofh Rto3&Ebon atoms,

ranging from zero to the total nunber of open val ences

with thage grraipa haviag i1 8 of favgr sgben ﬁiOWIWP@HRé in faspresqat igvention.
are i ndependently selected from hydrogen, Cl1-S al kyl,

[0106]C3 Stibstiywdntsafok yHe, allGa -radibdlsamydludlﬁg isagtopnpy bften referred to as alkylene,

T I I C e AT
NR’R&L §FV -§i-ReRbe _GeRSIR’t UROHR., laézﬂde(:@@m‘m@f A@)RIRORE -

’substituénts attached to rin

atom
NR"CEDIRY) S -CEORBE R, NGO} T R S HASNEL, NI

coumfafRfe BB AGTR SR sty g %%Wﬁ%h%ambﬂ

rangin€ Ftod Y&ro tdEm 9 ),6aed £iNtd the BagidRehHed of EBbAOAYAR N such radical. R’,
;

ackbone via at |least three
R” and R” each independently refer to hydrogen, unsubstituted C;-g alkyl, unsubstituted

heteroalkyl, unsubstituted aryl, aryl substituted with 1-3 halogens, unsubstituted C;-g alkyl, Ci-g
alkoxy or C;-g thioalkoxy groups, or unsubstituted aryl-C;-4 alkyl groups. When R’ and R” are
attached to the same nitrogen atom, they can be combined with the nitrogen atom to form a 3-,
4-, 5-, 6-, or 7-membered ring. For example, -NR’R” is meant to include 1-pyrrolidinyl and 4-

morpholinyl.

[0107] Similarly, substituents for the aryl and heteroaryl groups are varied and are generally
selected from: -halogen, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,, -CO,R’, -CONR’R”,
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coval ent bonds, thereby causing a branching of the
pol ynmer backbone. A branched unit of present invention
we@amwohsse7 a structure defined by the above forptil/8€2006%800109

al so used herein, the term"dendritic" or "branched"

or "hyperbranched" is interchangeable and refers to a
branched pol yner in which o branch of a polyneric
backbone has at | east one other branch. The dendritic
unit can have an exenplified structure shown belomr

ok RS B N A SO o .-

NR’ CQNHPERRE INFICOMRRT)) NR% B(ORIBOLR’ oS(@gm’Rd mstmyzn)’, N,
I's ¢ovalently cou to two or nore other

perflupral&bopekkony, @quﬁh@go(@;&ﬁmlk)gi ifg rynﬂqeg faéqgilrtg),fr@p zero to the total
numbér %I%tw?rg}/ rpceggﬁ e ar{)rggt&coﬁi_lr%@rslf@f SRt R tfi*‘eanﬁq{’ma e

acr refers td a nolecule

1ndepeﬁ1@6ﬁtﬁy Md@g:déﬁ*oﬁl iﬁg&ﬁoggﬁ}&] blla(aﬂqgl , a6 clyeloalkiyl Cals alkegnylh € alkynyl,

as a carbon-carbagn e bon ugatio
unsubi s a At 258 BeigraaP « MaS et oAy )5+l ariafihsthi dyloxy-C
alkyl. t@t’h@ su‘?tﬁﬁpéls%s%ltué?lltssﬁclﬁﬁé Eich otf PhetabdlE HSA SitkinERts afttached to a ring

containing at | east one acrylate functionality that
atom Wyean akylandethec af from d8vixben bions. i n conj ugation with a

carbonyl group of the acrylate.[0111] As used herein,

[0108f he st@Edherkinl %Vtyﬂnﬁ‘!&ndﬁﬁc Uit & ("Bahyhelt it $éfefs)td aGtructural unit of
triacrylate ester"” is used |nterchangeabl and refegaﬂee

the po{yﬁalamowétey]s ahas inesveleatly hended o thermobymgirRackbene via at leas
covaleRg Bon I8y }e'bg cglf‘sn?%% g@g?gnné ? f the %g%? b%l{b‘éﬁé URSrahdhitd &hit of

ate" or
present ﬁtﬁvfehﬁdﬁi Sdpatavy hatractesd dafined by thet@bvaﬁn'm}aleat e\sedscensed herein, the

Jused interchang ,bI and refers t at nomeyr
term "HeRdring PE RTaBRERY | O BYPEIRETPRARAR Dieediagg als B el PR Fbranched
polym%PfHWﬁ‘icﬁ Bfaﬁ&l?of d Qélgrl%er@%adk%gge hRr@ldast deth&bianch. The
ester nkage(s)" ers to a structural unit having

dendritihenftormhine an@ae@pliGel RPGYure shownbelpwt yner backone,

wherein R70 is H, hydroxyl, thiohydroxyl or

hydrocarbyl, afg defined herelﬂT FT)114] AsJused herei n,

the term"linear unit" refers tq@ca—LsI-wcptH [ unit of

t he pol y(am no| ept er)s thag_%é céyalently bonded to

the pol yner backbope“wa /wo soval ent bonds, thereby

ext endi ng the of yrer bac bon;;o i a substantiall y

| i near nmanner.| TRe Rl i near Tmniy clan have anf exenpli fi ed

structure shown bel ow CH—C——LA—RT—=NHT—

R® R°®

[0109] As used herein, the term "branch point" refers to a point in a polymer in which one
polymer backbone or branch (comprising a plurality of reacted monomers) is covalently coupled
to two or more other polymer backbones or branches (comprising a plurality of reacted

monomers).

[0110] As used herein, the term "acrylate" or "acrylate monomer" refers to a molecule
containing at least one acrylate functionality that has a carbon-carbon double bond in
conjugation with a carbonyl group of the acrylate. As used herein, the term "acrylate" also
refers to a structural motif containing at least one acrylate functionality that has a carbon-carbon

double bond in conjugation with a carbonyl group of the acrylate.



[0115] As used herein, the term"termnal unit" refers

to a structural unit of the poly(am no ester)s that
woeewansssat the end or term nus of a pol yner chBeTSGXe000109

termnal unit can have an exenplified structure shown

bel ow. [0116] A used herein, the term"di am ne

mononer" refers to corrpound§ havi ng one secondary

am no group and one primary am no group. The conpounds

can further conprise one or nore tertiary amno

r Qups. 0117] used herein, , . e
ornn R AL e S SRS R 20" P A oo
used nﬂéfclrﬂu@ge@bl WRE réfeRab ah MéitehiynSherdiitigaheelaciydate functionalities
functionality/noiety. An acrylate functionality has a
attachedhiolsorenunebgmcdgabl e bond in conjugation with a
carbonyl or an ester group/noiety. Preferably, an
[0112RC A% higéEhdreinptie rerhinetBaacdylats’ ar"t@rakis(adrplbe ester)" or "tetraacrylate

functionalities. 18] As used herein, .the t
5 ester" 1xused AperGhanganhly aeﬁ? fe;%rts Q81 aGrplaif monQuRe having f§ WSt

functiGlalifi&d étya%hedatto é;(g,ﬁl?rgve | for periods of tine

necessary, deS|red t herapeutic result.

R —

-OC(G)ScH{Ré’ d>d 'n»?ﬁﬁ%)% @tck3Bewh&eM R ARSHY Ry @bty othidhiydroxyl or
i'ndi vi dua t he ablllty of the compound to elicit

hy&DGﬂUﬁSﬁﬂb@ﬂﬁéb@@ﬁSe in the individual. Dosage reginens
may be adjusted to provide the optimum therapeutic
10 [o1 14I e&@@l@édéheré\nt the tapelitneanhdiy refefsatotai sractanad wnit oif ﬁl%ﬁoéxiammo

n whi ch c or de ntal .effect
ester)Bio BN BORsOg e BOBYeT s bt G &S Py bonas, Hercby
extencﬁx?é'ﬁlfe 'ﬂer%ﬁleﬁfbﬁ@ in b OdbkBhtifiy HRRE nA8A&! Thellii@ar @fitBandave an
actically effective anmount” refers to an
exmnphﬁmdmuwﬁm&embwuéwknn dosages and for periods of tine
necessary, to achieve a desired prophylactic result,
such as prevemting or inhibitithg®he rate af various
di sease onset$ or progreSS|on%._4_ppoghym ically
effective anmoynt, canfbe dq%erh1ndd as descr|i bed above
for the thera eutlcaLLy et/ ec%lvg amount. Hor any
particul ar sulpj&ctd spQCfilc dosage reginens may be
adj usted over tmnemaccordlﬁgfto he i ndivi dqual need
and the profesgsional judgnent cefcthe—pereo
adm ni stering|or supervising tbeLadn1n|str tion of the
conpositions 0120] As used her ei n pharnaceutlcally
cceptabl e carrier’ "exci pie |nclude? any

15 [OL1SE) Aogird bereie, thytLr SRS HEHA SS10t e PRyGaral ultl bf e poly(amino
ester)SRhd RS GE Hdlendod @ dds W79 3b1yREE Rhin, THOt@Hikal @AH can have an

exemplified structure shown below:

_ R? RS
/ CH~—C—L'-——R'9—NH,
R* y: /o——c\\ R7
~
——C—CH \o—w\ Oo
ilis |L1 0'7 R®
\
CH—C L2—R"-NH,
rR? R°

[0116] A used herein, the term "diamine monomer" refers to compounds having one
20  secondary amino group and one primary amino group. The compounds can further comprise

one or more tertiary amino groups.
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absorption del aying agents, and the |ike that are
physi ol ogi cally conpatible. In one enbodi nent, the

W@ 2006i1e8547 s suitabl e for parenteral adm ni straP€D8G2006/000109
Alternatively, the carrier can be suitable for
I ntravenous, intraperitoneal, intranuscul ar,
subl i ngual or oral adm nistkation. Pharmaceutically
acceptable carriers include“steril e agueous sol utions
or dispersions and sterile powders for the

0017, 8RR G RSP B0 R1 el S B AR nning at st
one acBIAE MREEBAAI Ml oletR OF RV RRL BkeRbE i RatitytndictX CAReflase functionality
f'or pharmaceutically active substances_is well known

has a darbonteerhentdoubledopd in prndrestion svithacasknnyb At #besigr group/moiety.
har maceut.i cal | abl ' excipients is
Preferfbif SiAEEIYE BRppP RN T bEe S ERRGARRIERE B 20, |
he pharmaceuti cal conposi.ti ons_of, £resen; i.nvention

t
[0118]; sAs gpadchasing @8 termyshrensutiealy P HEeHY < AR BBl L° dhpmount
effectift, 3PRGLIUHABP éHo%F' of a8 nb&&s ?,%%%hi@be?ﬂr_%deme%ﬂﬂleﬁﬁ&tic result.
{érm "pharmaceuti cal |y acceptable salts® is meant to |
A therhpeaticadly effectise ahoutief any parscwarthepelgiodgentmay vary according to

repared with relativel ont.oxi ¢ .aci ds.or . bases, ;.
reor R e i B SP G Rof p B o e
compoRAIROHNGNS BRF6d tdapshsB e BlendiVidan. T¥RGIREENETs ridiebe adjusted to
present invention contain relatively acidic

provide thecaptiorve therapsutiprpsponsedAttherapeydiceldy eldeetive agoua) i alfo one in
.o b ont act.i e t - ' call

wien Py G B GhISREM e TR s COIRPHER ikt
benefi€il dffeci. sui tabl e inert solvent. Exanples of salts

derived from pharnmaceuti cal | yacceptabl e i norganic

ba | demakdm pu R E@ELve 1 adBunf'GBRE to an amount
[0119]f e%rgiﬁ?:é,d er r’ous,&ﬂt hﬁgﬁ]ﬁﬁ?ggneg}:um _mangz:\lﬁi_c, )
effecting nydosegss, anddbapsaiadspf Hodinaenssary rto aghigve i deditel @ropbalactc result,

e T S

prophy246tid8iSy efféttive dndanisdah bk idettBihea s desribed sove fantha dwrapeutically
naturall¥-occuran am nes and the like, such as
effectiyg gneunie Fopatyapardculgsppisrin speciifglqspge regimens may be adjusted over

time a(g%oggpggiogﬁg %&éﬁ%ﬁ%ﬁé@?&%ﬂ%@h@ﬁgﬁ%ﬁ%&%ﬁﬁf}% person administering

or sup@tRaRahaadmimistetiby béthe dbmpbsidonsNet hyl mor phol i ne,
N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine,

[0120]nY 45 @BAMAGn "HERRLORNCAT RBepthME chier N BY¢ifleHE'aAtIBEes any and
mor phol i ne, pi perazi ne, "pi peradi ne, pol yam ne resins,
all solymnise disparsiop umddire soatings.ciptibadteréal and petifupga migents, isotonic and

Linet hyl am ne, tripropyl.amne, . tro ' n

sbsorpfipi JElafife AR sal MR AR DRl feR R AR~ d bAF
embodifém@! th¥ ehitieP asduttable isitgatdhtdrill dd@siniseatich. adlidirhatbrelys ad Grrier can

_can Be obt ai ned by contacting the neutral formof such .
be suitallgferinaveppys igfraperitoneal, intramuscular, sublingual or oral administration.
Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions and sterile
powders for the extemporaneous preparation of sterile injectable solutions or dispersion. The
use of such pharmaceutically acceptable carriers and excipients for pharmaceutically active
substances is well known in the art. Except insofar as any conventional pharmaceutically
acceptable carriers and excipients is incompatible with the active compound, use thereof in the

pharmaceutical compositions of present invention is contemplated. Supplementary active

compounds can also be incorporated into the compositions.
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sufficient amount of the desired acid, either neat or

in a suitable inert solvent. Exanpl es of
w@basiresseut i cal |y acceptabl e acid additi on sal PGI/SG2006/000109

i ncl ude those derived frominorganic acids |ike

hydrochl oric, hydrobromc, nitric, carbonic,

monohydr ogencar boni ¢, phospheri c,

nonohydr ogenphosphori c, di hydrogenphosphori c,

sul furic, nonohydrogensul furic, hydriodic, or

phasphor qus acids. and the l.ike. ,as I :
o2 RRE e e AL b Fp A PSR e v
compoddiviich RfeGRESHM Cwith SaXiMeYy hontodiBbeids or bases) Ziepending on the

~succinic, suberic, fumaric nandelic,,ph&palic,

particulse mulesticusufsiionnd on fhercompoyrdsidssribed bprein. c When cpigppinds of the

ne S . . . .
s SRR ey RS LSy ke el chsats ey v
contactiigd the nefitrArfgan bfsiehicdmpbinds vtiuc sufficient amowd bathewesirdddase,

L X e
accepta??é {?ﬁgg%glc]@az& infRide AuiIdum CBhih&hilmS @ﬁ@iigfﬂ, CopPRHR Serrous,

resent 1nvention contain both basic and acidic _ |
lithiunf, uraghésiura) mtigasic; mangariouspotassiumo sysbundaing andihe like. Salts derived

onverted.into either base or acjd bt sal :
from pfpsaUFA AEGPRHe T aPHE oo 1L aRE ALy Ahtary and tetiry
amined, SN AUBG it dGRTHES EYdl@ afifess Adttralli tdecaring aeines aaditl like,
and_isolating the parent conmpound in the conventional.
such asarginéne, batainepeafisine, shalineof.N HEbEHsEURRedianties. Sigthlpine, 2-
. v u A8l ' j i_es,
ey o bl s Fbby LA Ao SRR Bl Rbe ORI AL o0
ethylm®gihoing Ne-ethylfipealdine, ghwamine, glacesamiriep histidinet kyalrabamine,

) conpound for the purposes of the pr t i ti . .
oo b oo e B P PBSSAR ARE  Baine s
procaiﬁ gﬁltl désf‘th%‘ﬁ@{n\ﬁ?et, &5k th s A2 ehy lad e SOIpY&iy24ining] tiEmethamine

1cl udi ng hydrated forns. in general , the solvated |
and the rarsWhercanpounds efthetpsesgrisoyeptioa gorainTglaginely hagic functionalities,

oy ded b . W.4 hi .
B L S

sufficiér MidliosT thelestost atid] eithatthédt pt & £suiablelihérhsoloent. Examples of
anor phous forns. eneral, all physjcal .forns are

| L

pharmasqutically @aecrtahic i addien sastiuclediate dsyived fropy igesapic acids like
Nt { o i it hitnoih 8. of

o HETH 0,00 S0 ShSHE YOS Aot o

monohytdegenthosphoeint dibpdiogsgdesphasinsvbiuric cnesetydrogsnapfiic, hydriodic,

o o3 S S 3o 92! B REPTEyL FoPOSREPRS g v

acids 1ik8 Abiticd PRpidnid TRIbStytiR; MalonkeBeHzBice sRRAE, is@b@ics FurddrR, mandelic,

al'l "infended to be enconpassed wi thin the scope of the
phthalips kenaenesulfudatr-oylsutfoaics eifio drtrsicomethyaesyHerisnand the like. Also

includdd W& gatlljcsool} aido g(';ﬁso sueR2b g}gri]nate and the like, and salts of organic acids like

glucuronic or galactunoric acids and the like (see, for example, Berge, S.M., et al,

“Pharmaceutical Salts”, Journal of Pharmaceutical Science, 1977, 66, 1-19). Certain specific
compounds of the present invention contain both basic and acidic functionalities that allow the

compounds to be converted into either base or acid addition salts.

[0122] The neutral forms of the compounds may be regenerated by contacting the salt with a
base or acid and isolating the parent compound in the conventional manner. The parent form of

the compound differs from the various salt forms in certain physical properties, such as
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unnatural proportions of atomi c isotopes at one or

nore of the atons that constitute such conpounds. For
we@plsss7 t he conpounds nay be radi ol abel ed w PET/SG2006/000109

radi oactive isotopes, such as for exanple tritium

(3H), i1odine-125 (1251) or carbon-14 (140 . Al

i sotopic variations of the npounds of the present

i nvention, whether radi oactf've or not, are intended to

be enconpassed within the scope of the present

inventi ) 0125 . .Ge |
T TE W N e T ——
compoé%%fd'r_tﬁgﬁlgg&s% of tﬂé?résjeﬁﬁiﬂg&ﬁioﬁﬁt ween two optionally

stit nitrogén units. In one aspect, the

co unds have, a.dendritj.c |
e e L D e A
solvatdde®shs, %&iﬁ% hy@ated a6inte Thigekagethe Bblyatedfem @n etpadalent to
dendri'tic poly(am no ester)s can be, prepared

unsolvaigdiferimsrang ere/ivandediq eencemppssehwithirHe sepeh 1%% présent invention.
Certairlf Q&ﬁﬂcﬁ;‘nﬁ? 8@1{11%5%51;%?1%9%?03 mg & .;rp Iugfglé 09 st BB Ot Bl Srphous

agnosis o ases.
forms. AlvgeaEal el phlsical tfensara ngiiedentdby hanisescoptanenyted by thetpgesent

. present inventiqgn have a higher. concentrati.on of
inventiop @pg érérlyte&ii%it"f’ WILHY ﬂ?frﬁcﬂ’ge ?f:t}}ﬁ Bge,serfqdweélic}? Bt oxici ty,

good bioconpatibility and bi odegradability, superior .
[0124]t r Gexsdie compounsis foff thegmesenbhimgtentiopiposssiss piymimgtrig garbon atoms (optical

centeré ?0?;@81{1 g bﬁtn?qgg h?ir;ifgx?e{‘ﬁ%/sg‘é{agt]bref%ﬁlceépsd g«?ﬂrl?%1? %so%lr%?s, regioisomers and

individiMPR6RERE BE depdty bidHitidenets by dlbintdnded of hesencumipassed within the
advant age of having hi gher density of .am ne and ester

scope pfthe pesertiinyentiRag £8e copeda pbthe RESPRERYCGR f%?éftﬁ?%\ﬁoﬁl&in
unna eﬁ%?cﬁﬂ?&?%?g% li%ottéi)eg Ao Fm&E |0E e’ ANRE 8ot EHatitute such

enc n-one aspect, the bi odegradabl e
compoally (ForieRampls} e combottls mayetsendiolabeled tvwithradimactbe isotopes, such

o o DR B O ST F ORpGRELICT 80 iBASTaHRRs of e
compduHBCES RO Blekdrt SSvertibh, vihelhed FAdISachivE OF RS, atehieerddd tbide encompassed
di am ne nononer has one prinmary am no group and one

withingbessngapfthapresentghvensionThe properties, such as the
degree of branching of the bi odegradabl e conpounds can

[0125]belr. eg@kmdrall by varying the feed ratio of the acrylate
and the di am ne nononmers. To enhance the stability

an 3 i i . . Rt
6 B AL g i o
linkagestmettveangwol dphioaaliusubatitutedenidegeappite.g lragperaspect, the compounds have a

st 3RSt ohRE SRR PR GhEpSBRIRY St
least one tertiary amine linkage. The hyperbranched or dendritic poly(amino ester)s can be
prepared using addition polymerization reactions. The present invention also provides
application of the compounds in the treatment and diagnosis of diseases. Advantageously, the
branched poly(amino ester)s of the present invention have a higher concentration of secondary
and tertiary amino groups, low cytotoxicity, good biocompatibility and biodegradability,
superior transfection efficiency and high solubility as compared to other polymers, such as PEIs.
The globular-like structures of the dentritic or hyperbranched poly(amino ester)s also offer
unique advantage of having higher density of amine and ester functional linkages, which are

important for achieving good biodegradability and high cell transfection efficiency.
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[0128] In another aspect, the present invention
provi des pharnmaceuti cal conpositions and conpositions
wo ovostiessmsf ecting cells. The conpositions can PET/S6HH6/000109
in treating disease, or as vectors in gene therapy. In
a different aspect, the dendritic or hyperbranched
pol y(am no ester) conpounds,ff the present invention
is unexpectedly found to ex%lbit strong fl uorescence
property when excited by UV |ight. The present

i nvention also conte ates conpositions that .are..
(0127],, S0t =iR5rL. A BIe JEDN AT el RS ieBtion can be
(%/Zag%l' : 193008 45 Uiy BREMBAAE &N om pHABRTM dt dst three
pmpm%% Vi 5%&§1€§gg@ﬁgd pgly(awfgo égter)_conggun havi ng
acrylata fipotigmatitiepwitk hatienine mpmogiengvierein desdiamine merauwdadey one
. amne linka and at, | east one texti ' [
primars G P S04 PO BT AR EREE ey Eoner e A PG Rree of
branchiH@ WP e WodbasadabR ToBlpodfidsash & ke ditattd by agginpethusbed ratiwof the
optional |l y substituted nltro%en unLts.cggls I n_one lize th
acrylategpsbibe diaptine moagwars. i pcahencsihgstabuifieanderip i‘!‘f@ﬁéé‘m"“‘m@. 1ze the
ol.y(.am : ' g t 13 %uitabl
polyme e AEIRIESBlkispASRRY Biy JRY bPtd D BT Riind bbbl
end-caifthy\eent. 1A dvahtegeously, tbe ARthod By edsgtabperaterant givse theedesirad
and,ZOQO._IH one enbodinent, x is 1. In sone
compoynd§da higgitidd. t he conpounds have a pol ydi spersity index
fromabout 1 to about 10, 1to 3, 2to 4, 1to 5 2 to
[0128] 6, InAnbther7aspectbihe present ipvention atshvjdestmharmaseyidtab peppositjons and

compoi{ %5t ol GATEREHE Tl g e YL fchoras
vectorsan%enezthéﬁapg.- $h a differer? adpec? 11 deAdAtic 8r BypeBorinchdd PpolyBarBino ester)

3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 4.0, 4.1, 4.2, 4@3“,O 4.4,
compoynds, of shegpresgny invanigon ig ugexpectsdly foynd trrhibut stions dlyersernce

A D . : : N

propeﬁ&%ﬁ%gglge;&;’% g@iﬁﬁéx ﬂlésl fi‘x‘g?ﬁﬁlg 2@8%"% élgf E%rﬁérﬁﬁﬁtefs Qorhpositions that
are usefid fyrdreppeingitigconfpatible imegngegentpr epar ed. A narrow

pol ydi spersity index is an indication that all the

[0129] PATY. "RFsinpdddie sanpl e have the simlar chain Iength
or nunber of repeat LO units. For exanple, a pure

S | e containin l.ec f ' :
o120 A R s S o
polymér®adkboh® ¢33priiag bt 1ehst Bhe sdsdndurdl aldne linkiapel epxbatdeast bye tertiary

selected fromthe grogp consi sting of hydrogen

amine lgkager Moss Paticelatlyy the @pgl;@ﬂ poly(y Fee;j:%m d has a ester or ester-
like linﬂé(&r&%éﬁ%o dpﬁoﬁﬁ@sﬁgtﬁﬁﬁﬁﬁ)ﬁ%g%m%.”em S,

[0131] In one aspect, the present invention provides a branched poly(amino ester) compound

having the formula:

— RZ RG —
CH—C—L"—R""—NH—-B'
y 9 /
R I 0—¢ R
c VAR
~ 0
A+—C—CH (o} Y1\ o
Y,
,Ls I|R1 O—C< R®
c||—|——cl: L2—R"-NH—B?
B R® R® Jx




each of Rl, R2 and R3 is hydrogen, deuterium or
hydr ocar byl . Preferably, the hydrocarbyl is Cl- L5
w@bdogh18sa7 | n ot her nore preferred enbodi nent s, PEESG2006/000109

R, Rand R is independently hydrogen, deuterium or

CH3. In even nore preferred enbodi nents, Rl, R and R3

are hydrogen or deuterium 80134] Each of R4, R5, R6,

R7, R8 and R9 is independently hydrogen, deuterium

triti um or hydrocarbyl. In a preferred enbodi nent

of R4, R5, ., R7, .R8 and. are

[0132] $R b TRl G oA BFE BT A P%@n"fooo
Preferal?jlgr)?{% wetwh 1 &Ry 2080, Iﬁzne ab@RgeMIx ¥ B Hyﬁﬁﬁgﬁﬂbodlmen’cs the

uterium tritium In yet anot her preferred
compowdbhwvervemlydlﬁmrsltmmdmfromsabomal topgpoutRE), 118l 3R tarte 1 t0 5,210 6,3

to 7 or {Rfo ?Ifrggeragaﬁ% &g rT%hsp rkﬁ g% ré Iroﬁ%téuﬁg%&g@&tgg such h gs about

1.1, 12R93aI¢ hydr@glerl,,l Si,ellﬂ QrO an 2t2r QBI, mmzﬁnzﬁhﬁ7r®8129 3.0,3.1,3.2,
pr et erred embod

33,3, 4@ aﬁagewo?r S o el ot 5 4[3@f315ﬂ 5t 48 13 %900 3G dp gppther
enbosy IS R 1 FED kol Dok R i
measuré.af thé pRylibpeEity whi thregiotyneas prer_paremzr mvmqudrgpg@m@dex is an

1nd1cat1@pfg}ga ?]'lrgm ﬁﬂgrg;% eLs%XrBJrelekP 1s'S Ct L‘S}lg{nnlngrﬁ%r number of repeat

Units. mQﬁhﬁi@né are lsgcmbﬁe cUﬁ’tja?nn?ﬁ“ﬂlole%ul@ of'\’(he@aﬂaa-sizé-aﬁd%r ndlecular
'S and L1 is -R 13-)(-R14-)Z. In still

weight betshaepolndrb}mssltvemd@i equivaderdta > are N(-R
13-)(-R14-)Z.[0136] R12 can be independently H,
[0133] hyEdER68R bR ankyRdrio idepenide ity mteochrd(ﬁ(grh thd groap) ensisting of hydrogen,

referred enbodi nents, Rl12 is ocarb
douteri iy rgsph hydrA Kol oGFREb Rt ek B SRR s e sryhdiments,

each of'T\Ll ﬁ‘i k%lhyfi%[egcééﬁke%h}(lﬁr h &;@cﬁﬂﬁt %éi@falﬁg}} theﬂ{y)drocarbyl is C1.

eroary '137] Eaéh o
salkyl og ﬁhl_gMemmldigb dncbélrer more preferses emqumcmal erag/h StRE® taadé?é is
) 1. .3 | kyl ene, . substltu
mdepergrmgrc@ﬂ%eyn GpepanBior B e b e SBRtimenis, R R and

R® are H9BLJoRAB} hyslat | tuted C3-8 cycl oal kyI ene or
optionally substituted C6-18aryl ene, any of which may

b t
[0134] o%}acl(l) nﬁ% é{rsggg Iglbﬁgg CFRQ{S 1H?Jp (lﬂ%ttlgrhga%%@ﬁ n&ggeﬁfélhﬁgrltlum or
hydroceﬂb)‘ﬂf dh begeferrbd cinbedinent, R&@ofR‘RRf R?gld RhandRAare afdivgen,

s SR g S9B LB 130, & (L s L KON W

e arle&ﬁfn@ﬁr YourRER*, ¥ RE, R7, R®
hydfog%@é&*ﬁ% gltg‘?“e %lpyt%lf %Ilrr(gﬁ@y é;f%ggc%l tuted Ci-30 al kyl ene,

and R’ fre hydoogem| depte@uim, tridiign. In still another preferred embodiment, five of RY, R?,

R® R”, R® and R’ are hydrogen, deuterium, tritium. In the most preferred embodiment, R* R®,

R® R7 R® and R’ are hydrogen or deuterium.

[0135] L'and L?are divalent linking groups. Each of L! and L% is independently selected
from the group consisting of NR'? and N(-RB-)(-R'-)Z, wherein each of R' and R™ is bonded
to N and Z to form a cyclic structure. In some embodiments, L' and L? are NR". In yet other
embodiments, L' is NR'2 and L2 is N(-R-)(-R"-)Z; or L? is NR'? and L' is N(-RP-)(-R*-)Z.
In still other embodiments, L' and L* are N(-R"-)(-R'*-)Z.
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[0138] Each Z is independently selected fromthe group
consisting of N, CH G hydrocarbyl, trialkyl,
wa pdoanydsene, tris-N, N-di al kyl am no, PCT/SG2006/000109
tris-N, N-diarylamno, tris-Nalkyl, Narylam no,
silyl, a nmetal and C(RaRb), wherein each Ra and Rb is
i ndependently a bond, H or drocar byl or together
with Gointo forma four- To twelve-nenber
carbocyclic or heterocyclic ring, preferably that R1,

[0136] Rﬁi %ngﬁp?gns?ﬁﬁﬁydg%cggwm%m ﬁ‘)lﬁé%thgr jap&yh aﬂlesoﬁle preferred

embodﬁ%&ow%@mpqmd@wb&pomﬁbm nlnts@ateeﬁlomq;raeﬂed bmbgrdlments R2is
group. The C- hydrocar bﬁqykcan be_ CCl- 8a| kyl ,

H, Ci. s@kElySh ercloplkyl, @lhb@t@io@ vyl and Betgroas. C het er oar i .

Triarylene includes triphenylene and the |ike.
[0137] TrHash f REYRA, RY and RY catt bé mdbpdﬂdelmt&r ytcaRSHopterlly substituted C.

tris-Nal kyl, Nary] th
30 alkylgpse PBHORAUASHOSHHLIEG z%"% qangyf} (?Hﬁld)gfali’h%}gﬁj&‘ﬁ‘vidgfa ly}aﬁ‘ynylene

|
optlona@§r%g§y (t:'#t Cg L f?d’lé(allkyla?é‘oﬂ ®t1Bﬁ Cﬁﬁil%gd;%teglc%é a%?lle{ié/ ;lny of which

may opgbmlp»scommml bm i mbredre;drgatblys selegtsd fipythe gropp cepsisting of N, O and

S 1o o Rhle RgBL T 0% TR0 AR Tl 6l o

alkylen%eoptBﬂallﬁubsMute-ﬁaCﬁr cyBloalkdylens Qﬁﬁﬁﬁﬂrﬁﬂ? sulestituted Ce.1s arylene More
nts, Zis N CH CCl-8al Si H, _Si Cl-8al

preferablry B .grgtTz aR “suiddt( et qntl@ﬁﬂlbh%lbgf#fét?ﬂ Gronaiklens OBFX@PXG CHy-
CH, Al, Ga and In. [0139] Synbol Y1 is selected fromthe
" group consisting of N, CH GC hydrocarbyl, trialkyl,
cl oal kyl en

' he |
R T E R R —
trlalkleer Jﬂéﬁ’é’ iﬁ@ﬁ‘l‘@-ﬁlal@l&ﬁﬂmaﬁﬁ R NBhAlamMoefrRINQtkyl, N-arylamino,

rocary i ncl'udes, rLot I'imited to CH, CRd,
silyl, amml end CFR'R"} vadterdig aaﬂy]i{ ar@ g yasleperideptly a bond, H or hydrocarbyl or

orenSHB T o P BSOS B g

preferaBl’iMhat HileR&ary|R’, BF, K3RE W odnddl 'kitd nothaivs agrinomyl ammo group, a
kyl™ or C1- BOaryI alkyl. Ris preferred t% alve 0
secondary agiine £isHRSOT aAYAn-gi brpdo bl rndsopeatRd 4o  carbppyligzoup. The
a I B r e
C-hydrbb r%‘l cgis? gé oot ﬁélgzl e A 4aﬂ4y‘f>’d het,@f&é%kyg n%laf;{ll o @?ﬁaféroar}h
Triarylseninclpdef teiphaylewiaod rthfelnitas Tri¢INjNe-din]kyEGipino, tris-N,N:diarylamino and

o e R B R i VAR SR B ke

1ndepexﬁfféﬁtlg LRYDSy clgﬂﬁywr%'ﬁs rak g (f @fefau;oml ;260U 05 gbyetaalled] C.joaryl or
ephery of the dendritic ymer structures.

Cs. marmléfvlersaﬁﬂ groms cgr bapi- @rsdmbdhoﬂrél@]éﬂisuléd oteajkyisily.j The metal can be
main oighp SREDSIh o 50 ALGL I of TR LASEO O iR SIcA L RY 1L ¢V, Taor

roxyl’,  car
Au. Inabie¥lpkdTe@ed ahbid)dimynts,al ksyN,a(lenGC1.§H11y§ﬂa$ﬁh 8iC)-galkyl or a metal

selected from the group consisting of B, Al, Ga and In.

[0139] Symbol Y' is selected from the group consisting of N, CH, C-hydrocarbyl, trialkyl,
triarylene, heteroarylene, tricycloalkylene, triheterocycloalkylene, tris-N,N-dialkylamino, tris-
N,N-diarylamino, silyl and a metal. Preferred C-hydrocarbyl includes, but not limited to CH,
CRd, wherein RY is Ci-ipalkyl, Cigcycloalkyl, Cy.gheteroalkyl, Ce.1paryl and Cy.¢heteroaryl.
Preferred trialkyl includes RY(R%);, wherein R is N, aryl, heteroaryl, Cy.salkyl or Cs.gcycloalkyl;
Rfis a bond, Ci.30alkyl or Cjsarylalkyl. R'is preferred to have 0 to 8 carbons. Silyl groups can
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het erocycl yl, heteroaryl, dial kylam no and
di aryl am no. Preferred end-groups include, but are not

WO povbtiess4t o, al kyl am no, di al kyl am no, di aryl aP@T8G2006/000109
nor phol i nyl, optionally substituted piperazinyl,
optionally substituted piperidinyl, optionally
substituted azetidinyl and tionally substituted
pyrrolidinyl. Mre .preferred end-groups include
mor phol i nyl, N-methyl piperazinyl, Nethyl

be SxR%) e aZ#Q Ygl Iﬁea h%gﬁgﬂly(#gg]etﬁﬁo&]éﬁy &Fyﬁél:kﬁnarny? or ﬁ@cgroaryl The metal

used cé?leJéZBél al- @é lF'Iﬁ‘éhd‘tﬂe 1%8! Doomepreferfed kdldodByermg!V iBN, CH,
B2 in fornul a re resent end- gr oups. Preferred

(CHz)seicHﬁ{BZCéfzéﬂ\éaltﬂﬁ: ¥y an el ectrophile. Each
of Bl and B2 can be |ndependently H, hydroxyl or
[0140] hmrn@&ﬂg hyB! afliBt abfoemalg €D trepredeat embgrolips. nEnIhgfoglpm alqgé‘uncuonal

1 and B2 include, but are n limted t %
groups é@qayqdmhﬂtfd@eplﬁé)f 9f the dgpdrific Pogr%ﬁﬁgyf’mﬁ%ﬂ itd g}f kAén%fPup 15a

nucleoﬂ'ﬁl ?a%h Aa{ éﬂ%@?gﬁdc‘ﬂag sOELEd f}@fnth E%ub%nsﬁiﬁ@ S HNH,,

ones, tos Yy y
hydrochdlyl, d¢droxal, kybokyd| thite samldh}éi aikxiﬁild?(,)ﬂlrylhwal adley, largmoberyipptieo,

heteroc{yelyi%etq%&arrg]gﬁé lgﬁggi%}) %8@ g@#ﬂr L eS tcej:rrﬁag %Fo%&)g Fclude, but are

not 11m1t€éf %‘%ll&[hnﬂh@ leﬁllﬁ laﬁﬁ’x‘f@ qwﬂamhw/ hﬂﬁplidlﬁayf @pﬁbl:heﬂly(shbétttuted
(Ta) I'n"formul , X is an integer from1 t

piperaZzgydQoptivhally s@sﬁltu@d(mqncg@ylkggtl)ona]@ @ﬂg_ﬁm%qqe%zgp@gymd)optlonally

substl‘uéI élpy%ﬁ) ZC? 6%1 %ggﬁ%iﬁ?f)egecg&ﬁf %%ﬁé%é%kggggfok%?{lﬁ% N-RREWA piperazinyl,

N-ethyﬁprpéﬁﬁmlyp @Ernéthylaﬁmc(, GletiBfimhimooardy1-metiryl #-methalamiserghiperidinyl,
- R1 1, R1I3, R14, R and R are each
benzylrlrﬁélﬂﬁé%@ér?ﬂ‘%?x@a@ kyl ene; preferably CH2CH2. Z and Z
are each i ndependently N, CH, C-(Cil-8alkyl) . 5
[0141]C- $y@abAh B end @ kin/fyrmuta (ITTptdantandtgeguys, Preferred B and B are each

1ndepe§da(51§§r@|e?ecﬁ* hi eCléagﬁ &f het y?:%ry be)smd?@gdixg a?/ it ydroxyl or

hydroc@tby( Cuifived @eﬁ@rﬂﬁt)ca@ forth éfﬁt@bupsSBI'Catn 1Bclﬁxde,Adu;t are not limited to,

Préferably, end-group "A" include i.S no
acrylatps acuslanpigigs, acrylic seidgyalkanpyldiaidss, aﬁc@gylﬁ‘@% q:s agf&,pa&y{n ]fleteroaryl
0 % Rl MO alkyl halid
halide VST Mt B MY, REGRE ORI LGS, Bt all hlides,
heterodlkgiftatiag|curbergli@acdy cimdxylivclcidadiydbdes dnd i IWW andtes t ed
to, Cl-8al kyl am no, di G -salkylanm no, C6.10arylam no,
[0142]dI fi g0 %r%eﬁ@i BRbolilneRf, J2ek&el ink@ativ BfdvitRs compounds having the
nmor phol i'ny optional 'y substituted piperazinyl,
formulegta)onal | y substituted piperidinyl, optionally
substituted azetidi nyl and optionally substi tut ed

pyrrolidifnyl, morpholinyl, N-nmethyl ..
N 1_p10 1
o CHZ_CHZ_N\ 4/2 —R"-—NH-—-B
I 0—c¢C
c / 2
A—~CH2-CH2/ oy OO
\_ /
0o—C R21
\ \ 11 2
CHf—CHf—N _Z>—R"-NH—-B
R22
— - X
(Ta)

In formula (Ia), x is an integer from 1 to about 2000. Y!is CH, C-(C}.-galkyl), C-(C:-
sheteroalkyl), C~(Cr.arylalkyl), C~(Ce.-1oaryl), C-(Cy.cheteroaryl), SiH, Si-(Ci-galkyl), Si-(C;.-
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pi perazinyl, N-ethyl piperazinyl, and
| - met hyl - 4- met hyl am no- pi peri di nyl ,
whews 8517 pi per azi nyl carboxyl ate. Preferred apens&2006/000109
that can formindependent end-groups Bl and B2
include, but are not limted to, acryl ates,
acryl am des, acrylic acids,3 al kanoyl hali des, al kenyl
hal i des, aryl halide, heteroaryl halide, arylalkyl
hal i des, aldehyde keones tosyl halides, nesyl

al | kyl oyl |
eero ol e, S L oall PR b AR TRIR 8 R,
R* and[fP2 4leabil 1@@?&1@1@&1@@? Wﬁyleﬁehﬁreﬁrﬁﬁ? lﬂIHgOH/ze ' iand Z2 are each
provi des a branched Sﬁn1no ester ound Vi ng
lndepeﬂdhﬂl}f Ny G, 6+(Cuisplkpl, -4?313 teropdkydh v 7F1@ﬁ= eyl pr Ce- woayl), C-(C:.

o YRGB LR SRR S D BB, AR or

metal, sROPRAB B A, Prefér@bly, eddigiDaptAe itehudicsgebnt § BS, ndI Ihlmlted mdﬁgﬁﬂiﬁz, Ci
have a polydlsper3|tK I ndex {ron1about bout
salkyl, hydrexyd, capbaxyl, amidyl; glkykoxy, qrglogy, hetgrgaryloxy, éky ), ary1am1no
XA
dlalkyle{?ﬁﬁg gﬁ@? )éy’rlalélg{%h q\géﬁégib%fgttea'b? dnd- élr&gp? A ﬁlcfdd@mb%bf%lﬁot limited to,
Ci 3alk§2|la1ﬁ1nold1"{31 gélkﬁlamlnﬁ CﬁZ()aQYlaIﬁlnb d@szqarﬂalamoz C4.3al@1§5 mgryd;clmmo

morphoémgl ogtugqallx SBbStla_utid plzpe@zmzl gptlgfnaily sHb%itutzd gipeﬁldgm’yl }pécmally
substlttfﬂ'edgazeédlgyl aﬁtd]optlgnglly @b's?’bltuéd‘byﬁoﬁdmﬂ ﬁlorﬁho_hnyﬁ Nmebhy?,

. I'n anot her enbodi ment, the conpound has a
plperazmyl Wiethpybpigetaginyh @est 1:methysemeghylaming-pipsyridgnyd pbespylppiperazinyl
carboxyggtgu E?e gﬁegc} %%%gﬁl {Rat fcgﬂ ﬁg}ﬁgﬂgtﬂ&elngerﬁ ehé! %hﬁ.ﬁle 24 %Hh 'Bh @nclude, but are

eutericum tri

not limﬁétﬂtfooéfdt&],ate%Ido@fl}(ﬂid}xydcrﬁnChchisdﬁlbmybmhdeIs ral]ssmybhahdes aryl

S TG ORI T AT e

- b
halides %‘?%8&1&%1 Wallid n%stgﬁ?e gﬂé Kéigsa gﬁrngylﬂ%ﬁc%rﬂ@ggﬁgsn%ddgi%ylﬂgﬁ@

'ndependentl hydr deuterl um

(01431 rg i aret die WBoaHeRton P icppe Sl pdlai £l

Compmgwqhgg%qh@ﬁngﬁm;erlun1 [0146] Each of R4 R5, R6, R7

R9,” R15 and R16 is |ndependently hydrogen

deuterlum Tritium or H§dr carbyl In a preferred
enbodi ment| two of R4, RZ—_gR8 yyRQ,— Rl and R16
are hydrogen, deuterlggv trqtlunl I n anot her| preferred
enbodi ment three of R RSR'R, R7, R, R9,|Rl5 and
R16 are hy I%_édeuteh"l um trltF{aum In yet | anot her

preferred ¢ od| flour af R4,| R5, R6, R7{ R8, R9,
RL5 and Rt6— gr—e‘ odw?wqmzﬂw—rmm—lsfn still
anot her pre Jré

O R'® Re
/Cl) R15
o”\
CH—C L3—R""—NH —B3
L il-‘,s R16 — x
an

[0144] In the above formula (II), subscript x is an integer between 1 and about 10,000.
Preferably, x is between 1 and 2000. In one embodiment, x is 1. In some embodiments, the
compounds have a polydispersity index from about 1 to about 10, 1 to 3,2to4,1t05,2t06,3
to 7 or 6 to 10. Preferably, the polydispersity index is from about 1 to about 6, such as about
1.1,12,13,1.4,1.5,1.6,1.7,1.8,1.9,2.0,2.1,2.2,2.3,2.4,2.5,2.6,2.7,2.8,2.9,3.0,3.1,3.2,
3.3,3.4,3.5,3.6,3.7,3.8,3.9,4.0,4.1,4.2,43,4.4,4.5,4.6,4.7,4.8,49,5.0,5.1,52,5.3, 5.4,
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enbodi nent, five of R4, R5, R6, R7, R8, R9, R15 and

R16 are hydrogen, deuterium tritium In yet a further
wee@harssed enbodi ment, six of R4, R5, R6, R7, R8I/R2006/000109

R15 and R16 are hydrogen, deuterium tritium In still

a further preferred enbodi nent, seven of R4, R5, RG,

R7, R38, RO, R15 and R16 areﬁwydrogen deut eri um

tritium In the nost preferted enbodi nent, R4, R5, R6,

R7, R8, R9, Rl5 and R16 are hydrogen or deuteri um

[0147 , L2 _and L3 are ]inki Each. of L1, .
55,50 89288 b o b B et e R PR SRS Bty inte
close tCPRNSI St i ng of NR12 and N(-R-13-)(-R14-)Z, each of R13

a d R14 is bonded to Nand Z to forma cyclic

[0145] f‘ % IRZIeﬁbgr&cpﬁe gl%%gendeﬁg_t%y se ted‘@oﬁﬁﬁ é% ? ﬁ@ﬁaﬁ of

hydro geﬂ aeutlefiurﬁt irftiung ﬂlb@tfoxﬂftlﬁdhy‘mcﬁbty& andhydrbowmbydf Ihkeme preferred
| inkages froml . d L3 can pe differen fro

embOdltIWinFSdeaCh&f RexRB @nd Blpﬁﬁﬂdloge%rd@uﬁﬂf@’ of Byqrgeagpy tPfe%efabIY:

e s 51020, ol g g, or

R% R® &3-B 15R’héepeﬁdemly Hytro genNRUBsrivirPora@t;.L B meyem(mcme preferred
14-) Z l.and L3 are N(-R
embodlwng gR R R d Ry arﬁgyﬂ@gmrzdeu THHnd L2 are N(-R
13-)(-R 14- )Z [0148] Rlscan b i ndependent|y H,
[0146] h)E}lmbofa R, REyRT: Bx,_\,a BF andiR P jadindsppndenthy @g;@en deuterium,

rr e Byh7 15 16
oS SR o e LSS 0,5 i
are hyd‘fbge@lde%ﬁrm, ¢r1€133m8¢1y @Ihdil@ér@éferrééﬂ.cﬁbﬁhmreﬁalt}kyé of Rf )K R6 R, RS,

, _sand _heteroaryl.[0149] Each of RIO, F&l
R.R Rmd'R. sarf: hﬂ@ﬁé% drttegiugyitiums In ysb@r;oﬁfgwﬁ%gm cy{ngat four of

4 ps5 6k-30 pal Y Ren 1 S t i 1 h fi d
RLRS klgﬁ)%a eﬁnélRe %ﬁ%ngﬁqg}@ré%si?%&%y (Elgg%rgzag%ln?/rlmg neg prefen®

embodlm:eht (fnfalolf R sRHREj RURERER" andRE ateldwdecmnodelmmurmﬁatlmp In yet

o furth BRI ﬁcﬁs%eﬁtﬁe%%ﬁﬁ&ﬁo&% R o Kok hahaehy

deuten@rﬁoﬂr'ﬁ’iuﬁp rIﬁ'sﬁIl'arfﬁrtHér fefPed Bl b&dimeht, S@U‘éﬁ df IRéf RY, REGR’, Rs, R’ RY
Gen’oo i ments, each R1O, R11, R13, Rl4 and R17 can

and R' aneﬂeptegmndmtewm @Wam yo thetaest prefesedembrginenty Roke; Rg': R, R,
Qmal 8 cycl oal kyl ene or
R’,R" gfl#{ona :hédl%ggg{)} @&{t&ﬁm@ 18 arylene. Mre preferably,

1, R14 t
[0147] St mRIésooﬂr@Enls‘eﬁBraﬂpénEa qnﬁre?delrg%lo “opfdjhligfelgeted from

1 13| ¢
o B R 8 UG LD gt i .

form a cmhmlssmmugp dh shime @ botinhentiy, &.C.ar tayud L’targ NRk |In other embodiments,

L? o Ilﬁ’g%ﬁég/” F ﬁ{gg ré% ételrfeﬁextéér}lﬁiyc}c{ﬁngﬁlg,l n>y| A of the linkages from L,

L?and L7 baﬁf B dyrrelieat Frloﬂlnfgé‘ ¢hird. rHczeRhapley L' and Bf yﬂemeL3 is N(-RB-)(-R™-
il a ne an
)Z;orL Sﬁ and L3 are NR'i2 L'is N-R C{3 )(—%q Z; or L! and L? are NR'?, L2 is N(-R"-)(- R*)Z;
or L'is NR'? L? and L? are N(-R13 (-RMHZ; or L2is NR™, L and L? are N(—R13-)(-R14-)Z, or

13is NR'2, L' and L2 are N(-R1*-)(-R'*-)Z.

[0148] R'? can be independently H, hydrocarbyl, hydroxyl or thiochydroxyl. In some preferred
embodiments, R'? is H, hydrocarbyl or hydroxyl. In some more preferred embodiments, RPis

H, Cisalkyl, C.scycloalkyl, Cy-gheteroalkyl, aryl and heteroaryl.
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wherein each Ra and Rb is independently a bond, H or
hydr ocarbyl or together with Goin to forma four- to
wao wwbaesswenber car bocyclic or heterocyclic ri nBCT/SG2006/000109
preferably that Rl, R2, R3, R4, R5, R6, R7, R8, RO and
R12 do not have a primary am no group, a secondary
am no group, or a carbon- ca#mn doubl e bond conj ugat ed
to a carbonyl group. The CTHydrocarbyl can be CCl-
8al kyl , C—cycloalkyl C—heteroalkyl C—aryl or

o145y Hheh SRR, RIS 00 BAS S ] BS0LSeADGuffd o

alkylenb rdﬁoh’&lﬁl mgtltu{ﬁ‘d@z{l) Qll?eﬂﬁeﬁkaﬁﬁtléﬂ&ﬁy kabstinitad etk aitene,
reln  each I's independently al kyl,

optionatly csubsaﬂttuydl Cou cmlgdlkylmﬂ@n ca)tlpmdeequhmtyted CGa1s alykgje, any of which
may opgp%aﬁﬁy B% (§I Ip‘orear 5 %%t se%cté'qof%% ﬁé gz?GluP c§h§1§’t ng of N, O and

S. In s@hg fe%rkea enTbilimeital caclonf RE, RHj R gRB‘Lmdrm‘{’ a:hn besmdapemgenﬂy
In or TI; or tranS|t|o

optlonaﬂ;l§ sulpqgltutgﬁ Cry, allyydenss oplionally sabskigut ?ff G- @fycilcaplk}ﬁene or opt1onally
subst1tt§§g)g6.ﬁe%{; : ofesprgke%fa%girm t&ﬁﬂofq@m kyl!, R 8i feh* 2l R1GA dglﬁlonally

ecte roup gon5| |ng of
substitAtd CGaalitpléné. nMoktprsfenablp R lﬁ’g,rfé R efed Redare CH,CH.
enbodi nents, each of R, R R, Rl14, R17 is

[0150] | 1A ?&%ﬁﬁ&gt)l yac%f&"ﬁd@eﬂde%ﬂy%e@de@ froMd trheig%dp O63sikting of N, CH,

sel ected fromthe group consisting of C silyl,
C-hydroetrpyd) tkiplkyl, tte(mykapyheterp@y]reag,rtypjéql@alkylene trlheterocycloalkylene tris-

N,N-d@lgifllra%ﬂg{, gr}sg&)\ﬁ ?Iimﬁ iS L8 a?kﬁ%@f#l@ﬁ%&q s1lyl a metal and C(R“Rb)

enie, raheteroary

whereift 4chR*MnbigR°ad kapéﬂdB@dy 4 Borda H%ﬂ‘l&ydr@agﬂyam taxgather with C join to
tetraheteroal kyl ene, tetracgycl oal kyl.ene,

form a e cpRFyF aReT berra bRc R HoPTeP Bh HRe Pt Pl R, B R RS
R’ RS Ecﬁ gﬁescmﬁzﬁ(l%o 1%?‘(’6 Ha%%ﬁhﬁrﬂ?mh@ gfou pgh secﬁ‘)’h?dlmy aMino group, or a

racycl oa can ‘be H, "Cl- 3oal kyl ene or
carbon-@ér—bﬁﬂdoybla bkyd easrgugamcbifoearqaéwnvbgnoaar Yhe Crlzsiduerasbskcag be CCi.

salkyl, Gzcyc ogﬁcég C?E%tﬁﬂa@ﬁ;% o %gfl %g egir)e%?; r?aqglen%&m%ifcfegﬂ ﬁﬁ’enylene

and theGik@t q&i@@u W- @iaﬁcylaﬁhﬁo kAt NLtﬁﬁsﬂa@rﬁﬂo b@d s NZikyl NK- a.rﬁ@mmo have
Sn and '((]IQB% ke. In sog% preferredenbodi ment s,

the forrmllag\IR gbeteinsashef an@@ iy g)élpmnélp;@y %lllﬁé}), cx@oq}l{yl or aryl.
“is pg%raggfﬁi@eéil gﬂ%) éll §cy{:'&g“% F% y{ﬁ?ﬂ%) %%%}15&91 Silyl groups can be SiH.

arylsﬂy(l @BylaRalsiiybdrakydsi) e meta @hbegﬁﬁlkgtmlpemélt& sudhras B, Al, Ga, In or

T or Pk FRSTo0 T8 Sy By s ptosimens, 7

N, CH fc%lng%dkgl (s'iﬂ{)slt?@él %Qﬁ‘tasm@cﬁ‘ldse%ﬁﬁﬂfom ﬂ’fe G0y &ﬁlsﬁuﬁg efB, Al, Ga
'S cl eophi | A i's independe sglegted
and In. fhmnmmelgmumplmfﬂmmdmh@glmntﬂ—l eaqhrf R E,y%lr RarByh R is

indepe GR{W éﬁz%ﬁ ggrgm%r%het g:nogzlcl ylal Yot or oar yi Yl o

[0151]  Y?is selected from the group consisting of C, silyl, tetralkyl, tetraaryl, tetraarylene,
tetraheteroalkylene, tetracycloalkylene, tetraheterocycloalkylene, tetraheteroarylene, tetra-N,N-
dialkylamino, tetra-N,N-diarylamino, tetraheteroalkylene, tetracycloalkylene, heteroarylene, and
a metal. Preferred tetraalkyl includes Rh(Ri-)4, wherein R" is C, Si, aryl, or Cy.gtetracycloalkyl.
R! can be H, Cj3oalkylene or Cyjparylalkylene. Preferred tetraaryl includes R"(Ar'-),, wherein
Arlis arylene or heteroarylene. Preferably, Ar! is Cg.joarylene, Cs.pparylalkylene or Cy

gheteroarylene. The metal used can be Ti, Zr, Mn, Ge, Sn and the like. In some preferred



L0

L5

di al kyl am no and di aryl am no.

i nclude, but are not |limted to, alkylam no,
wale@bkydsam no, di aryl am no, norpholinyl, opti oP@l/6§2006/000109

substituted piperazinyl, optionally [0 substituted

pi peridinyl, optionally substituted azetidinyl and

optionally substltuted pyrrégl dinyl. More preferred

end- groups i ncl ude norphol inyl, N nethyl piperazinyl,

N- et hyl pi perazinyl, dlnethylanlno di et hyl am no, and

embodiggishy 1 5.0 Belcn qi‘gr?ﬂ R G R epeds ord G aficylsag)sSi In
some m%?e dﬁg%@é ehfboﬁﬁﬁéﬂﬂé 81@ i§ gd:l) alk?l@:h@ﬁ@ n(tcngwylammwpe @{Cy.

roups. Preferred
galkylena)mphnmmulyr prefesied embogiments. YE&GCPE::DLtCBiCHz@sPB@PbbFF or
e independently H, hydroxyl or hydrocarbyl. Suitable

Preferred end-groups

(CHa)y gents that can formend-groups B, B2 and B i ncl ude,
but are not limted to, acryl ates, 3 i des, hil
[0152] adypbtAde fwula(lbanewserﬁ?amdd&rgupsmﬂ{éfw gropRds 2 myfgophile.

Each Arff &dg@e&dgﬁbg%g%gé@ osyliléj%o}xﬁgééﬂss?éhﬁ of Flaw}ﬂelzyé rocarb¥<1 , hydroxyl,

carboxpthiod emidyhetlleyldsd, Iayjflohyalaﬂlq&mma; etmba;qu; hatgmj:sfclyl heteroaryl

car boxyl.jc acid driides and is nat es .
dinllylipging SR EREIRe PTE B e AP BEBk R sl aliylamino,

d1alky1¥ﬁ19¥' cﬁ%%da‘ﬁﬁﬁ@ QBB lAN GiohiSy §ubktiuted dib@dzingll blﬁ)dnﬁlly

(Ha)5x 1S an integer from1l to about 20
substituEakpipefdimpopticRally sMgtutec%z@tldmyil@d q:_@ogallmstlm pyrgQlidinyl.
i.ndepend

vore oA i ni e OBULOBEL BB fp i

dimeth i@ dlethy1H6iA8] aridl'llt-ﬁfét}@lz 43@ethj/1k1y1md piperidinyl,itenzflilypiperazinyl
substituted C3-8 cycl oal kyl ene or optionally

carbox@@Bst i t ut ed C6-18 ar yl ene, any of which nmay optionally
contain one or nore heteroatons selected fromthe

[0153] gSytbolsdBs BS tindh B arf fomGlaa () SprePesfapothbt type efel-gioups. Preferred

o, S0 e e o B R Y ek

hydroxfl rlh¥h1%6§pb f. O yifb e Hefts et chiiBorm badiggokps B, B2 and B? include, but
etral kyl, tetraaryl ene, tetraheteroal kyl.en

are not {isiied ty @buyltes Remybangdes; aerylinaey, @H@?Pﬁélﬁ’@hdﬁs é‘ﬂ‘é’ﬂﬁé’&hdes aryl
tr aa |
e, A58} L ST L B S Bl e
halides Qetsodlkyll Haliky, cartexyRe edids, cadbok@ia aad ax;ﬁydrldcsi anclasociRufates.
)4, wherein Arlis arylene, heteroarylene. Preferably,
és%ﬁ{ My lton! Boadsy ds having th
[0154] Cé{ll%% &f%ﬁ%ﬁ% used capﬁ be Tclompzol;ln SI\/hawmg ©
formuld3@E&):Sn and the |ike.

In sone ot her preferred

enbodi nents, Y2 is C5 Si,

(C1-30al kyl ene) 4C,

C8-12aryl g+ kyl ene or (Ci-
R13
/
/CHZ—CHZ——N\ \/21——R1°—NH——-B1
14
O§c|: R
ﬁ T R2!
C Q CHy—my” N 2 11 | R2
A—_CHZ_CHz/ \O___Yz\ ('-':\ 2 N\ Z¢—R"'~NH-T-B
| Yo7 TCH, R22
o}
¢
2 23
o~ AN
H,C—CH,—N_ 7 R!"—NH——8?
\R24
— - X
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30al kyl ene)4Si. In sone nore preferred enbodi nents, Y2
is (Cl-8al kyl ene)4C or (Cl- 8alkylene)4Si. In
w@arbiiesskar preferred enbodi nents, Y2 is (CH2)B/SG2006/000109
(CH2C6HACH2) 4C or (CH2)4Si. Z1, Z2 and Z3 are each
i ndependently N, CH5 C—(Cl 8al kyl ),
C (Cl-8heteroal kyl), C Oar yl),
C (C4-6heteroaryl) SiH5 Sl %Cl 8al kyl ),
Si - (Cl- 8heteroal kyl), Si-(C6-10aryl), Sl-(CA-

In fom%@e@@?%ééﬁwgéﬁw 130 aheld 200 mery oy SR (4 Ry R

R andR¥ i§ fnhlpen@@ﬁhg&ﬂﬁ PS$., Bltionafly &Muﬁﬁecﬁc 3008 &léltjﬁgoptitﬁaally

same as above for fornulas (), (la) and 0155]
substituted G, giallfeaylene, aptipadly, subséuisd Csonelkyrylens, Ppiio léi\ﬂﬂ?P@%uted Csg

ooy AR PTG 0BT S0L I opin o

or mor@ﬁeté’t@ﬁﬂoﬁﬁ%e@b@d groin0thefedsupdonsicling ofBsicO aafl SRPreﬂa@lem dach of R,

R, R RIS e 33&%%{%@4@@&83 e e Patrpr bl C.
;;alkylep fe@ye]e(rj( %/é g]}gc?f olﬁfng ecsf alliy]_n&t’ééﬁlg&?"té%bﬁ'het!e?oalkylene

het er dal do not haye a .
tetracygloalkplens oﬂe’&raimbe‘rdaw}ener owcrafrdiotnaaﬂa‘flbmiudm%ﬂé -Yowkerein R™ is C,

M ITERERE TN e TR e
includé&@hmg Wierdfn J@H)s@ryﬁ%rﬂe“hét@noa%‘l@{ee iPRefe®ly, m21s|@6 joarylene, Cs.

I ndépendent | y hydrocarbyl hydr oxyl or thi ohydroxyl
uarylalamneanm GetsRuBYlanel fEhe motal isertiean hegTiNZ M. 06 Shiapf hedike. Tn

some oﬁ%{m pye ergetdre%o%ﬂ%ilgg )n%zs %ﬁ Sp)r(§1 30@?% %S%Eﬁ%ﬁkﬂ&i‘e or (Cy.

s0alkyl@ey, SRt sosaepth6feasrefbiryd emdanmdenﬁ is (Gpsalkyland)yC or (Ci.

wlkylegdedi Jp BHECUIZE P OSREISTITYEE, Yt (G H2CGHENC or
(CH).S. Z's 2t kyd Zaq{re @adﬁiﬁ@épeﬁ@énﬁgtﬁ ¢ rexct. Qﬂk)g)“ QuUEC,. 3heteroa1ky1) C-

consistin Preferr Y1 i ncl udes

(Ce. 10a16j1)aCk(¢]4.6he$¢1Ipalf}’DlSQ<hlSQ(CekPéli)B) Sard:-{heter@dlly 1S ey-BrryDh fi-(Ca

t her ferre di
O T
formulaskI hedd BENA8 %33 ZB* wheBearé defindd th@fslamé as above for formulas
5‘31()3‘@3& @Blo 1 are CH2CH2. [0157] In still a
@, (Ia)cﬁnﬁf(HDent aspect , the present invention provides a
conpound having the formula: L5 (1V) [0158] The
[0155] s ubstdifferent Spactetht peessmrinyvensiod pfavided afcompbondrbiveng the)formula:

RZ Rs
\
CH—C-—L'—R"—NH,
i /
R4 Oo——C R7
C / \
c=c" o—v i)
R® \R1 o—u-c’
\
CH ""NH2
/
R® l
RQ
(11D

[0156] Inthe above formula (III), all the substituents are the same as defined above for
formula (I). Each of R!, R? and R® can be independently H or hydrocarbyl, preferably,
hydrogen, deuterium or alkyl. Each of R* R’, RS R, R® and R’ is H or hydrocarbyl. The



L5

[0159] In certain aspects, the conpounds can be
copol ynmers or bl ends of poly(am no ester)s of fornula
w@ bgosamss4formula (11). In one enbodi nent, the POIPGLNE000109
can be a bl ock copol yner of poly(am no ester)s having
formula (1) and fornmula (11). In another enbodi nent,
t he conpound ZO can be a r om copol yner of
pol y(am no ester)s having formula (1) and formul a
(I'l'). I'n yet another enbodi nent, the conpound can be

son iy oS B R T WA PRBHE e or

carbon—&ﬂﬁoﬁ:a é‘B d:&ﬂl téﬂ tQ |a%91‘$oﬁ§]@b1¥1§ AAIADIES a8l X 3 is independently
aving tor (1 pstlll ot her

selectecefromdhergmtp comsestmgrqﬁmé amdaN(—Be ¥-R'0p3I yhereinggach R is

h f af ial,
ndepe G RO, Sl MO RBLL A (bR iy it o
and Z t&8r#( aaépcﬁe s@adifre) IK96HRE ielfé@&re[d%@cﬂo]dnhéht@ﬂé and mg@re NE-RE-)(R™-

prese LN %ntlo provi des a nethod_ for pan

)Z. Eabh aﬁB eE r pstprgfera&ly Wg@n@g&}y&fg@n mguFF'éi Ci30
alkyleng,ctp%e é)lregto %@r&o n]exrauﬁgb\%fe EES{?rgfe# %ﬁﬂf@?{ {&;ﬁ sﬁfk?% S, SiCy.galkyl or a

metal séle@6d frémnhe gromip cbﬁsistrrg B, o’ﬂm}h and Bl eRrBfedreﬂr\Brmdzlhées C-alkyl,
group consi st i n I | 0162 3
CH, (C neblone o bl Ca RN T B tEaeq 00 iepE g and R’ ar
r*Re3 RR7R7 IR8, 9 T 4R 2 -1ie N§ePBCHS)Zf, Qhere Z is
HorCIEan,u é?’(li{) Rgﬁgﬁ %@H%%lgﬁﬁu%% are defll\rr(leggt 2)
N, CH sabpsatkyl;fRoY aﬂchf“ﬁﬁlraéH(zCHa(l [1). Zis defined the sane
as for formulae {1)-(I11). [0163] Each of R19 and R20
[0157] C EIH st*ﬂqfa dreeaangst, lte Psent inventi@Pprooidas h yormpbmid Havirpdhe
-30 al kyl ene, optlonally substituted C2-30
fOI‘muléal kenyl ene, optionally substituted C2-30 al kynyl ene,
optionally substituted C3-8 cycl oal kyl ene or
optionally substituted C6.4S8 arW°ene, any of which may
optionally contain one or npre heteroatoms selected
fromthe group consistigg offHN~%aha & THzone
preferred enbodi nents, and 0 can be optionally
substituted Cil- 303alkyl e, optﬂ%nally substituted
C3-8 cyclgal kyl eng or o tlonally suBRstituted C6-10
aryl ene. Mor epr efexabl y 9 Qnd R2 are Htl onal | y
subst i t ut e TIF30 al‘k_l'%n&, /f%r aapre Ry N kyl ene,
such as ( )nl, whereinin is an 1et ger from1l to 8.
[0164] In anot er aspec®, the preseﬁt i nvention
provi des a method for prgpari n? a branched pol y(am no
ester). The method i ngh#&dses ho nopolyrren zi ng a
nmonoacryl at e nmonomer havi ngH— —NH

Rs R16
aw

[0158] The substituents are the same as defined for formula (I).

[0159] In certain aspects, the compounds can be copolymers or blends of poly(amino ester)s
of formula (I) and formula (I). In one embodiment, the compound can be a block copolymer of
poly(amino ester)s having formula (I) and formula (II). In another embodiment, the compound
can be a random copolymer of poly(amino ester)s having formula (I) and formula (II). In yet
another embodiment, the compound can be an alternating copolymer of poly(amino ester)s

having formulae (I) and (II). In still another embodiment, the compound can be a blend of
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the formula (111) or fornmula (1V). [0165] In still

anot her aspect, the present invention provides a
woreiohosfior preparing a branched pol y(am no esP&r/3G2006r@00109

met hod i ncludes reacting an acryl ate nononmer havi ng

the formula: (M1I1) with a diam ne nononer having

formula (VI) or (VII1). [OletGI] The substituents in

formula (VII1) are defined the sane as for fornula

(1). For instance, Rl, R2 and R3 are defined the sane

f f | . , , . , , d
e Sl BT B 4 B B s ot
a copolgxgigfs%f’ lﬁo{lﬁﬁ%ﬁm‘ Jétefrﬁrﬂiyin% fhinhdla (1Y 4nd/8r @Bfdnb@didehewsane

e correspondi ng substituents in formula (I1).

(01601 rdve. MistBorlotPeanerne LoD FRmEGH oh SRRl Lo e

secondary amines are nore readily protagnated tha argd or
@H%anc ed,

[0161] t dn phaaspeetniheasesaniinmentionpseades & mathgd fen Rrgpagng

dencfgofiBRTisFRd B8R R SRR B, RGO clydes racting an

acrylatP@bidrase HQingaheformiuta:i nteract with a bioactive agent.
Secondary am no groups can be introduced into the

pol ymer via addition of Iinear polgg(am no gs
ester)shavi ng secondary am ne |inkages i r}/t he pol yner
backbones or units of formula (VI) e=fo¢rmula (VII).
[0168] In sone enbodi ﬁents, t he pol/y(am' n\o ester)s of
t he present Rpiventionllcan hav en 1 tRS 2000

linear units. (L_e,xaﬁpl\e, t he pol§(6am' no ester)s can
contain at |easf” 9\1% al 5 Neast 1% at |east 20% at
least 30% atgleast \35% at |&ast H0% atgd east 45%

at least 50% at |least 55% at |eaSt 60% at |east
65% at |least 70% at |east 75% at ckeagst 80% at

| east 85% at |east 90% at |east 95% aXx |east 97%
at least 98% or at |east 99%I|in&ir unit® of. [0169]
In certain other enbodi nents, the poly(am no ester)s
of the present invention cgW)have between 1 to 2000
dendritic units of formula (1), formula (I1), fornula

with a di¥ine3hord i dFhhding ¥l thimuld QelEQE] B¥ANBE Srouphenfigting¢firi no
ester)s can contain at least 0.1% at least 1% at

| east 20%; at |east 30% at |eastgB5% at |east 40%

at | east 45% at |east 50% at J€a 55% at | east
60% at | east 659 A2 east at JZeasR®758: at

| east 80%_,at | east 85% 4at Ieé& Q0% at |east 95%
R and “ R
at | east

V1) | vVII)

[0162] R', R?and R? are the same as defined for formulae ()-(II). R*, B>, R®,R7, R®, R’ and
R'2 are defined the same as for formulas (I) and (). R" and R!* are defined the same as for

formulae (I)-(III). Z is defined the same as for formulae (I)-(I1I).

[0163] Eachof R and R* can be independently oxo, -S-, optionally substituted C;.30
alkylene, optionally substituted C,.30 alkenylene, optionally substituted Ca.30 alkynylene,
optionally substituted Cs. cycloalkylene or optionally substituted Cg.15 arylene, any of which
may optionally contain one or more heteroatoms selected from the group consisting of N, O and
S. In some preferred embodiments, R" and R can be optionally substituted C.39 alkylene,

optionally substituted Cs.5 cycloalkylene or optionally substituted Cs-10 arylene. More
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97% at least 98% or at |east 99% dendritic units of
formula (I) or formula (I1). In some enbodi nents, the
wa@lervdnigset units are optionally connected by apCt/e6z06/000109

one linear units. L5 [0170] The poly(anm no ester)s of

the present invention can contain between 1 to 2000

diam ne units of fornula ( or formula (VII). For

exanpl e, the inventive pol y(am no ester) can at | east

O 1% at least 1% at | east 20% at |east 30% at

at | eas ast 50/ at

|

preferalély, a@? %5%e og{lolpaé b/gg%ed 1-3 aé]é n }Q %{%a oA §5 1g;a'f?cylene such
as (CH5Q %hefin h‘@% 1n¥e%e/9 8t 1 @St 80% at |east 85% at

Y8 st 90% at | east 95% at I east 97% at |east 98%
[0164] (\hxaslo «fer?a%tpic] gtﬂ?] pgea?fé uév% d ov eg Xlr%et oﬁ)& P];e%ﬁfﬂfé &branched
poly(an®igb 8§t:S. TAB nibaRl 1ﬁ8MHéﬁiidmdpo[ynier@ga mnnbzineylp’@lrwmlmer having

backbones. For exanple, in formula (1) and (111), L1
the forrawla (8P or forsaHa €yt ai n asymmetric nitrogen groups when

R12 differs fromthe other substituents on the _
[0165] Nilh kQIY eother ashe, tRd Bresdrit dnvention prvides ranethudsbfor prepating a

branch R G P BROHOGoRauEes popoliget eyl Mondtadt ol the
.ndependently contain asynnetrlc ni trogen groups when
2 differs fromthe other substituents on the
ni trogen or when R13 , Rl14 a@d the third substituent
are different fromeach othe TheR'di ani ne nmononer s
used to prepare the poly(am ter)s can al so be
asymmetrical ly substitut@g, avi ng\a secondary am no
group and a primary am no oup t h& general ly differ
in reactivity. For an‘ple\lnforrrula(VI) t he
mononer canRhave an asy tric nijgtogen when R12 ,
R19 and H ar e\Cd.'L_fcfze’re frec each ot her. SlRﬁ larly, in
formula (M 1)/ tha nmononer za?rdaave\ap et ric
ni trogen whgh R13 p1 R14 andoH are di #rerem fromeach
other. Z can al so be an asy tri criftroger®when R13 ,
R14 and R20 are different £ me%fg5ot her or an
asymmetric carbon when H R1\3 , and R20 are
different from each other. Tdénmula (V), the
tris(acrylate) ester rmnomlg{ can aw@o be asymmetri cal
dependi ng on the choice of substituents Rl, R2, RS,
R4, R5, R6, R7 R8 and RO. C(#Epf)ornula (Vii1), the’
tetra(acryl ate) ester non can al so be asymetri cal
dependi ng on the choice of substituents Rl, R2, RS,
with a @amirREnomeneripyinggornrda (Y)5r (Vi and R18 . The
reaction of an asymmetric dianmine with a
[0166]t rTlfe(s@BitLthﬁit@ih fesheln (Wihoare defixeed the vene asfor famalan{iyrbér

of stereoneric dendrite nlts ientation,o
mstancrs R B Rad RS ot Aeined esame gh i Praa b e ot Rk t R R's R and
5 are AL @B s£F gé Fdr MScorresponding substituents in formula (I1). Y is defined the

same as for the corresponding substituents in formula (II).

formula;

[0167] In certain instances, poly(amino ester)s having more secondary amino groups may be
preferred because secondary amines are more readily protonated than are tertiary amines and
may improve the utility of the poly(amino ester), for example by enhancing water-solubility or
enhancing the ability of the poly(amino ester) to interact with a bioactive agent. Secondary

amino groups can be introduced into the polymer via addition of linear poly(amino ester)s
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L5

30

[0172] In sonme enbodi nents, the branched pol y(am no
ester)s are atactic. In other enbodi nents, the
whe@aeaissd? pol y(am no ester)s are isotactic or PCT/SG2006/000109
syndiotactic. In still other enbodinents, the branched
poly (amino ester)s have a plurality of asymetric
centers in the polyner backpones. In sone further
enbodi ments, the branched ly(am no ester)s are
opticglly active. [0173] The present invention also
provi des pol y(am no
having gespRdatE ppe lééﬁa?s pitlae Pfﬁ?f%l%r bﬁs}é@?fgﬁ 2 Pg%l?s ?]Tﬂfg“ﬂ‘élﬁﬂ@r% formula
(vIp. can have term nal or dendritic units ranging from
about 1 to 100, 50 to 200, 150 to 300, 200 to 500, 300

[0168] tzg@gc?rrolﬁe% 8@%}8}6 Saﬁ‘lg ’pf}yg%ggltegét%ggﬁf thlefpggse}l 1n3919%n c?m H8ve

betweed N8 DBIEEHaRAIniVE | Fbh ex@hple Ble POllyYHnaifb RSteHs tar c)dhtam at least 0.1%, at
range from about 400 g/nol to approxi nma Iy %p ?

least 1%/ atndast 206, 95 leasict il af leaghipds af fegph "&e@ﬂéiﬁ?s 45%, at least 50%, at

least SS?_ZES'&% east /e la¥ le% Q’}Sg/) ea@t%%l Plegggﬁ% @least[wpbl least 85%, at

ustrates one aspéc hé present

least 9096)\u€ tHastc%mrad 1dabted 76 cin masts%%g for ahleag OPYnkendar anitoef. of a
tris(acrylate) ester and a diamne. In one enbodi nent,

[0169] t ITf? Céf?ﬁl‘f P{hgf‘ etnBodiffehisCile ?HTy(zQﬂmB %@t@i)h Bﬂthe present 1nvent1on can have

prop anetrlacr ate b%
betweelln a\m E@p(hdemduun dart;yohﬁadnala KD fmmylaa( rf@ﬂglﬂlé lﬁ«ﬂ) @J@mé@ (VID.

For ot SRR e B S S TR e A% a2 o o
30%, aﬂ@é&b B@%bameasft YO%! hidBa 48%:0kt18asB OO, et 5%, girleaqo so%s at least

forme y reactln one equiv of tris(acr ﬁ@ﬁ %
65%, aitlorst @oftsi ot least d%4mrilesst 86 r AtdRahBP; atdpast ﬁ?gw ?Sé? %, at least
% 1a () O
o7, o UL e AR SR U A L G551 B e
embodipfeatithe slehdiibr lln’ﬂ'arméwep:thmally ¢@miected by atlepst dnavineay units.
secondary and tertiary amines in the interior and

[0170] pr’[‘h@%)ﬁf(ﬁﬂiﬂaee%tekﬁ oﬂ}% REJchPiReE@Ion oAf ceX@ifMetWedd! 102000 diamine
the terminal units have an unreacted ori gi nal

units oﬁfpnmalaj\/'b)mrrfomgﬂ@ (YID.wWherepramale, therinyrative palyfanying gstgp can at least
0.1%, a; g%agwl E}t Ee%gw dt 1 al'sf{“ gb"/as stafjr a%tieeclst /§/1aa(f E%a]s?%gg/ﬁj,eat least

anoy oride, an a
50%, atflBas®BH0G0 Al 1885t 6890, eslte@st 66%s, anem GoYanttest 76%0, wi ]bhst 80%, at least
anot her bact ch of near _or dendritic f

85%, atdgash 9%, o 1aest VP % ét/ lgrftsaﬁq%egt legsk PBHmnor atqeast H8b4 tnits o% Formula (VD)

or fomiiﬁt(:\,qger yl at e/ di ami nes or pentaerythritol .
tet crylate to formcopolyners. In one errbodl ment ,

1 sh . thgﬁ the,l.i near or. den uni ts

(01711 tpese F55 PR E e RRb B Somrmeds nREdr G te
polymeR bh&bbhal Wo@ @kzﬁﬁpl@ g fermHas (l')‘gﬁd YT /oM e e Bontain asymmetric

secondary am nes having reduced 53 14
nitrogen groups When R!? differs from the other substituents on the nitrogen or when R, R
and the third substituent are different from each other. Similarly, in formulae (II) and (IV), each
of L}, L2 and L? can independently contain asymmetric nitrogen groups when R differs from
the other substituents on the nitrogen or when R R and the third substituent are different
from each other. The diamine monomers used to prepare the poly(amino ester)s can also be
asymmetrically substituted having a secondary amino group and a primary amino group that
generally differ in reactivity. For example, in formula (VI), the monomer can have an

asymmetric nitrogen when R RY and H are different from each other. Similarly, in formula

(VII), the monomer can have an asymmetric nitrogen when RY, R™ and H are different from
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activity can still react with acrylates. [0175]

Various commercially avail able acryl ate nononers and
waelr@aitmss4nononer s can be used for the prepar at PONS©1006/000109

poly(am no ester)s. Suitable acryl ate nononers

i nclude, but are not limted to, trinethyl ol propane

triacrylate, trinmethylol propane trinethacryl ate,

gl ycerol propoxylate (IPQO triacryl ate,

pentaerythritol propoxylate triacrylate,

each otgeg'ﬂ %ngrk{eﬁqglaa@;x%}%%rg | i%}qgeglz\tg’ ér%%ﬁf%k%%@ %ngr%%ifferent from each
other of é[i %E?In%’éh% PIrBRR AR R LORPX RIedrR % hRUdifbRhefrbiEadll Bther. In
644); tris(2-(acryl oyl oxy)ethyl) isocyanurate, carbon

formuls @) tradris(rery i edtepmonameycanalsodie aspmmetiiga) fepeading on the choice

.0176 -8 chéal,7agt vl L1
o subs B RS EE TR O S TR EY LR A AR e
monom@FEACHI SEEHY @sym\g@d&i@aﬂ aepernga%rdd thé ehaite bf¥ubstitaents R R, R®, R, R,
4 .
RS, RV BB e G, A Thgregtion b FAEmCQeghng i o HisGetylate)
| eayi , ' ' . i .
e O U583 19 RS APl A SN 1R onof

substitueafsiai b adistrolked byladpisting te redatiohobnditiorsul f oni um  an
ammoni um a sul fonyl and a sul fonate. For exanple, a

[0172] Lﬁh AGhY Eﬁ%@diﬂgcms[‘ fhebr&RhBOPo1paSaHo EREYLlre StcEL I &thean

e synthesized by reacting a” carboxylate of an

embodiamnts, tiedravched polytanino essery are Asotactia of synsietastipyilpgti other

silicgn.containing center struc : '
embociipo SR PR PP SR Bl RHEH MR REPL RGeS a8
polymeR bidkbshdsONAREmE Furkticr Baibeainteytss tHedinchéd pelly(aasias yhtad)eare
~_nononer having a cabon-based center can be synthesized
opticallpyactieact i ng an acryl ate, such as a carboxylate of an
acrylate with a nol ecul e having four |eaving groups. A
[0173] t Elhegassey iatentivaratsoerovides fady (ouinrechtdr)s hasingtuptg 18000 terminal or

dendritﬁzgégt)ﬁ(% B?eté?era!glgs‘&‘lg é’g A elég E% ﬁv}: gg{%i%lil |8¥ ldg%rrl%% %nllqcse ?arnlgﬂ% from about
1 to 100,80rt828b.0890' t8 160, 10044 Bbo, VR 15'866.£700 th NTEOIL1I000 tl 66D, 1500 to
contenplates the preparation and isol ation of ke

2000, 1 tn20PPpdio568 and i ¢t 380. clsrspma rerb ol ANty thedm{?%lé%/ eight of the

and (ILV)._ The ' [ : '
poofE b s NEREBE b PP D BEAERY AFB00iomoy e
preferaﬁlgrraihge@ fifoll botween {ppvdxitmtdlp400 Hypdnhd 20Q0@dgfally rer s.
The nmethods of fer the advantage of precisely

e T S b
polymeeindtieti ofentis(actyiiae nastepand 8 dieanine glnf anerem bodimert) the sgactien is
carried out yalteggtinbgytrirmee c:y lior% are ttrireui:r?ffarté/ éﬁ\&ﬁ% %vtlath a diamine having a
secondary and a primary amino group, such as 1-(2-aminoethyl)piperazine (AEPZ). An
(acrylate);(diamine),-type intermediate having one double bond functional groups and two
amino groups is formed by reacting one equiv of tris(acrylate) with two equiv of diamines. For
example, an intermediate TMPTA1-AEPZ2 is formed during the reaction. In one embodiment,
further polymerization of the intermediate produces hyperbranched poly(amino ester)s having
secondary and tertiary amines in the interior and primary amines in the peripheral. As
exemplified in FIG. 1, the terminal units have an unreacted original primary amino group, which

can further react with an end-capping agent, such as an acrylate, an acrylamide, an acrylic acid,

alkanoy! chloride, an alkyl halide, an anhydride, an ester or an isocyanate; or with another
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two equiv of diamnes. The nononers having fornula
(I'V) can be prepared by reacting atetraacrylate with
wao booer1ssaui v of di am nes. I n sonme enbodi nent s, PETI8G2006/000109
pol yneri zations are carried out by self-initiated
pol yneri zation of nononmers having fornmula (l111) or
(I'V). In other enbodi nents the pol yneri zati ons can be
initiated in the presence o‘% an agent, such as a
cat al yst Sui t abl e agents can be a base, such as an
m. ne; an acid, such as Ht or tal..ion. In.some
bactch Pﬁhl@%@r @Wé&&? %%W%g MREETSHF IR g&cgﬁﬁtskw@.ngs E4Be
i TAavk BAbodiment,
tetraacx&[a?é?@ﬁ%‘f‘n«% ?%tﬁéf?fkh%élﬂ&r&%cf&%ﬁ%?cﬁtgg& echPbF) $ 1 £
FIG. 1 sh:wal tha:teths hn@m ob éerph'mp angsl ca)ybeslgmdm the polymer backbone through a

merization of .no I
ke R b R AR A S R ing e
act1v1tyUc%ﬁC§,t1HQedéf %ﬁ%@ry@&ésﬁ((am no ester)s include, but are
limted to, |-(2-am noethyl)pi perazine, N nethyl

[0175] 4t\p%ﬁo%g %gmg{yrﬁ ly é“vaﬂgﬁ@a&ﬁ/fﬁ% H%h%rﬂlax?%@ﬂ A Rine monomers can be

pi peri |ne opyrro ,
used foltiRtgaydaeition cfpetli(aminesteNse Shiydble horglaprmpaoraehs amdlwis, but are not

N-1so | et hyl
hmltedmll}pw%é{) yprgﬁé%ﬁ ’rgl{%g% %em tHr%eth ol?g"r)ézl ettpl e%{]aggylgte gI]yderol

propoxﬂ;gmb %Eﬂ?gpd'cﬁﬁéftk%ﬁl&)&ﬁm%l ﬁ&@b&@ylat@@ﬁa late, pentaerythritol

I -éthyl'ene triamne. [0179 ar| ous feed
triacrylawel| ‘annert]aljtlolpsomﬁe dihaxylate tamﬂa@r@/ﬂﬁﬂ@ 958 12) dgmethyslolpropane

oo PRI AREREES T 0 gk B L B0 o) LSRR o

tetraac;évlajee iRl Fepedeythrithl todlaedtylate. 1 1 to about 1:2; and about
to about 1:1. Preferred feed nol ar ratlos are

[0176] t rﬁgn—ccgrgx%te Az Qc@}'e&é H}O%Sﬁ@ltsn%ﬂ 89 Walag ph?)%red using substitution

onrrerlz I on I ments he nolar ratio
reactloﬁs‘ Telisaui rembrcmnmm vanousatlacayhtergrltetr@caéate nr)ommmmn be prepared
can range fro %1to about. 1:.6;
by reacligg af aqrygite Wit o JBghtedintingg AgH;beRiss URPEpLPRE ey Ba grows,

respectm e}farS 1ﬁBIeQ§av%'i§g1‘0h9§§1cIuﬁétbL§ 8 Y Girfited €6, af halide CHidarBigkylate, an
pol ymeri zation. [0180] The reaction can be _carri ed

alkoxymn alenbet, assulfoiaun, angmnmnmre;m‘é&l fanylrans aaswdfopates §ar @xmple, a
o g Ber L Y M PO P bR

of an aélg%(cﬁ;d Wwih ah%rth@?t&iageﬁﬂlab@llawbﬁm@@ siicer Corfaiaing ceb@ustructure can
nore preferably between aboy about 80
be synthesizes\hyirearsing aest gﬁq fotantféﬁ()s%t@ Wl‘g’o%'ﬂﬂcﬁ(glél BaRE" about
tr fane S b Yinb 81466 RbALd CeBrcabeGynthBsized b
lhaloagg)ﬁg en’oé dﬂle{ﬁgér?g?te géor?%&;\c% Iylgg c\gﬁ@r{le i nc ubatce feo ry Ha ey
reactinpen aaglate, smlsd:scnﬂarbg@cytabuoﬁart amr)elb‘f@ lmt}zm)rr@igcgle hayistg fQEY leaving
10 hrsto1 24 hrs, ? % 5 .

groups. A tetraacrylate monomer can e orrneX %y reacting a car yIate of an acrylate with a

silyl group bearing leaving groups, such as a siloxane or a tetrahalosilane.

[0177] The present invention also contemplates the preparation and isolation of key
intermediates, such as compounds having formulae (III) and (IV). The present invention also
provides the methods of homopolymetization of compounds having the formula (III) or (IV) to
form hyperbranched polymers. The methods offer the advantage of precisely controlled feed
ratios and number of branches or the degree of branching in the polymer backbones. In some
embodiments, the monomers having formula (III) can be prepared by reacting a triacrylate with

two equiv of diamines. The monomers having formula (IV) can be prepared by reacting a
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to 10 days, 8 to 15 days, 12 to 20 days, 18 to 30
days, 25 to 35 days, 30 to 40 days. For exanple, when
wo b@onstsup of tris(acrylate) ester to di am ne PGESG2®6/000109
about 1:2, the reaction is preferably incubated for
bet ween 24 hours and 240 hours, nore preferably
bet ween 24 and 168 hours. |pn another exanple, when the
ratio of tetra(acrylate) esteer to diamne used is
about 1:3,the reaction is preferably incubated for

10 h h . .
oo e S St o SRS SR roaions ar
carried %Bé%ﬁiihwa?e‘a@dlﬁﬁeﬁzaﬁbﬂ 8f MBAGhEd Madis reuld OIS b (IThe In other

reacti on can be carrled_qqt either in neat or in the
embodimeesgﬁle @oblﬁn@izaMnsemn be initisted ibthg praspreercd 48 REer, jugh as a catalyst.

. ,.carrjed out .in th resence of a .ol v I :
Suitab fegplsan 35 B auhe ot 24 et o R Y 2 Hfhon. In some
further ¥ab&dimeRis JfHeforafihee BbSolpieks canbe pphed dytpotymeatzingihmixure of

organi c solvents used include, but are not limted to

monomeysaiariol dpenulawdH) ard () hBiyperbrasehedlpck capobyaps Ayt be prepared by
but | . t tanol; a

sequentiit b3 lerigBEH SARbnorfEX BVIhe (HERLERAD ALIPE AN L G

[0178] 23}1&%3 hgﬁé@mog;;&gé%ﬁ%gg% %]qga’éltt{)]rgt h’ {re Ig:olT}lf@rrl{igoeéster)s include, but
iRl el AR ORLNBAS; i bQiyRdneGiafifthe/ @nt ;

e oL I o o

opane, o
(aminobethshepsriientameino-pipsridies 3-wipoaystaliciie Noeh ity lengdiamine, N-

romati c .sol.vent . such t ol : ' N-
methyl R Do e b I B IRe EPO TRy o B,
butyletigilgRtAM i) N-@zchsi&bx%nopm dligrlerdRining add e Nwlethyl divthydene

. and di net hyl acetam de; and conbi nations thereof.
triaming.0182] The nononers and the pol y(anino ester)s
prepared can be used directly or prepurified prior to _
[0179] uSRurioRsfdefl inear ratiocalidiminaahd evgthtdgant teaisad.q lrespmeamppdiments,
in the_art, including, .but t limting. to i
the molgf tip of HiiBHMOBP St i if oy a0 e OB SR IADE fpichget 1 ©
about 14R464ut YaCihHBoulNd; ddieabblik®1 t&oue X ANTHreferred €eed molar ratios are
poly(am no ester) can be purified by precipitation

those that ¢dn ayoibgelasinn dusingrthepolmetizationc ShodenrAbOdineats e molar ratio
. such as hydr [ ' , Iy, G
ot iShofy AR BLENE A A R PRERER L g o 16,
about 3p0loyabadl NP, @eEtabons3:0fo sioms €1t Prefered feed nodar ratisoatb ¢hose that can
.. purified q¥§precipjtation with ether, and then washed
avoid ggjatien fyargyhe PREMSERALRR i ed under vacuum The rononers

prepared can be purified by flash chromatography
[0180] arfthé oeaction cysbatdriizdoutorver § @1d3pngnoftomperafisesdindanessures. For

the secondary am no, groups or, term nal pr,i man '
xS AL BB LE) 3 puPIATE M X, By, e
reactiol R3EBFWbERVRA 2866--2QPOIaRG aBEIR 90°C, Encke Gagbiably Bg@adn about 0 °C
can be an electrophile. Suitable end-capping reagents

and abauh 89 fidesvebmorg pecterablys between abowt 9 3¢ @sd about™/0 °C, still more
preferably between 20 °C and 50 °C. In some embodiments, the reaction can be incubated for a
period from about 10 hours to about 40 days, such as 10 hrs to 24 hrs, 1 to 3 days, 3 to 7 days, 5
to 10 days, 8 to 15 days, 12 to 20 days, 18 to 30 days, 25 to 35 days, 30 to 40 days. For
example, when the ratio of tris(acrylate) ester to diamine used is about 1:2, the reaction is
preferably incubated for between 24 hours and 240 hours, more preferably between 24 and 168

hours. In another example, when the ratio of tetra(acrylate) ester to diamine used is about 1:3,
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acryl am des, an acrylic acid, an al kanoyl halide, an
aroyl halide, an al kenoyl halide, an alkyl halide, an
wo owyli145at | de, an nesyl halide, an ester, an aPtiysG200€000109
a thionyl chloride and an isocyanate. [0184] In one
aspect, the degree of branching in the poly(am no
ester) can be controlled by,varying the type of
nononers used and the relevg%t anount s thereof present
in the reaction. For instance, the use of an excess of

i e e
f
e HEAERONIRS L)ooV chaciOastygiatanc comabonin

[0181] 3a'&he?rsgc]}10tg}ectaé i°¥| i%tﬁ!% 1 el%eg h)(a%nea 819 1%'1]1&: Ex%égﬁ:efoﬁggbﬁgﬁm

Preferailylthe rda@tidn t catriekl Suti0thd ‘phesedcedoftabolueat. JolBertothht éancechsed
pieferably about 1:3. Al though |ncreaS|ng t he anmpunt
1P

includeplputtard aqtdinitedde evaiet, erganieonbivals aod cambiations et nkhe organic
solventi)gﬁeg C%%w%a%u s% ?ﬁ?\ﬁlt&b&) ée %o?sf L?Zﬁ‘ladlg %Etﬁ‘é}lo% a8,

onger I'mes nma
1sopropﬁ1ﬁcqu%dtﬁd)ltpzn§a@gp hetamot hEpﬂaﬁ(aicahd@ntanb]n aakecbcbﬂeesuczhsqsaccttpne a
the degree o ranchi n n aI 0 be v
chloringfed %Fé’t’f?%gsuﬁh as pRIgrofoTgh e m"t qu@% sk plrachloride,
d1chlor%eQﬂ:§1§] tetthGSobihahd! ra%hﬁfmit&f a&ﬁﬁﬂ@ Yo entOREBh B, (1 §alkanes,
egoi ng react onis can X characteri zed by a

such asipuoriaee, lmntarmn@leytanwﬂlex@phdﬁgtan@amjd qQgtanes; pRromatic solvent, such as

B T A

such asAnH SRR antias BaDdidMiiHadebiid@rad lcbmisgtivns thepot.nar y
am no group, a secondary amno group or a tertiary

[0182] a':f'hegx% ?ne S érﬂl ti’l An¥1 restPﬁ?ﬁRBQx%d c[ngg§ﬁied':dn(éctlg or prepurified

I'Tu S an e e present I nventi on.
prior tofu8€. Buréfiqakion cambd,:hdmevzd b@ltgdhmqmeakmovm n thb aﬂr mehhdmg, but not

i e TPt 2 VP POLHBIT A S LGP
For exa&‘x{'gl@%eyﬁd\';\}}r@nﬁﬂ_d\@ Tﬁ’) sk ﬂ)ur{f?edw pre8pittionRiiEes SV &R, such as

nonomer nolar ratio of 1:2. The
acetoner e@stalinisg s acids fuah as h}gdrpdﬂyl(lgm@ GHeby and) subsaugntis washed with

C units havin da
wceons A RO, SR SR PR O ap o e
purified B ﬁﬂe@ﬂb&ta@iﬁ Wﬁh kthek agé shenFadshekaithlfesh Blfhakar(cbdr{e)d under vacuum.
| ocated at 42. ppn1corresponds to carbon Ilnke

The manpmersrireRargd eam heguui ﬁééwélaelaghr&ﬁ@t%ﬂphme b EECLY Stazlgz%lon
ppm and 41.2 ppm correspond to carbons linked to the
[0183] s dn strdaembadinmeats, thesakmdaty dnibd gra@ps oCrmitial srigiary anino groups

formed in the poly(amino ester)s, are further reacted with an end-capping agent. End-capping
agent can be an electrophile. Suitable end-capping reagents include, but are limited to, acrylates,
acrylamides, an acrylic acid, an alkanoyl halide, an aroyl halide, an alkenoyl halide, an alkyl
halide, an tosyl halide, an mesyl halide, an ester, an anhydride, a thionyl chloride and an

isocyanate.

[0184] In one aspect, the degree of branching in the poly(amino ester) can be controlled by
varying the type of monomers used and the relevant amounts thereof present in the reaction. For
instance, the use of an excess of tris(acrylate ester) monomer can increase the degree of
branching. In some embodiments, the molar ratio of tris(acrylate ester) and diamine can change

from about 1:1.5 to 1:3, and preferably about 1:2. The molar ratio of tetracrylate and diamine
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and e2) located at 51.4 ppm 52.5 ppm 48.8 ppm 48.8

ppm 48.4 ppm 48.4 ppm 51.9 ppmand 51.9 ppm
w@ersasgsend to carbons linked to the tertiary BOIi/86€%06/000109

The ratio of the absorption intensity of the two peaks

at 42.6 ppmand 43.5 ppm determ ned using an

i nver se- gat ed broadband decgupl ed techni que (1 NVGATE)

is closeto 1:1. FIG 1 illustrates that poly(am no

ester)s having high nol ecul ar wei ght can be prepared

o B T AT T TR L s

t e C I
1 AR, Ot

ester) mombmeneiitive do dgnminnmoenemencaphineiase ith @ch%%hmg%g the

rt e o, B TS S AR o PRRR Yo, o st

aspect, %'Hégfé@@ﬂ? bfnchifg chf 156 BE vhrmsdesit ddpusting viee lehaicactemptatyee, time
superior solubility, good biodegradability and

and SOlmrkﬁﬁt;orrpatl bility. Because of the uni ques hyperbranched
structure and high density of am ne groups, the

[0185] C qlm@ttﬁﬁﬁreaffehé‘lécgimbmdk obthimed by diet ﬂomgoimuewi@n@ can be
gani ¢ sol vents

d
charactFFAQU ERAFE PERATICRH @O Ot B btfoss: SUABPRCYP R dio Jrtances,
Bc Nl\/g{ cée@ﬁoﬁggf’ Q%S%Suﬁa)fo RRndify $a/dr t@bddfirRiuhe grdséndeht? absence of

Is of the éster |inkages under
carbon prﬂmymthd,t(am hﬁ{eddo Agriniaoy) sminPgroge agecanderycanpinoggoup or a tertiary

bi o e agents to cells and tissues
amino @P’t‘l?lglr f \}’ %‘?’kbl PR®vitro, it is essential for the
oun to 5 be bi gconpati bl e and bi qd dabl
[0136] prdGehtllustolene emb@@megﬁ@ﬁta@ B grvep g o g fepEgIes 11 £1G. 2,
eight p&%gg{el bgirvg& 1rpt¥19 $ ang&g"l gﬁ%%dl?(aﬁﬁﬁ@égté) SRipaRkE from the

I oconpat i adabl e usi nhg
polymeﬁamdrmﬂtnmmydpmpm thiacrplate (AMRLA), anddn2-aminoethyhpiperagine

(AEPZ, it Bpa P BT B et S o Tas e o Fahauhe b fizo esten
contam? 'd&ﬁﬁftic\{ﬁlt@ g4enhs s&%ﬂdi}g afle 'tdrﬁlﬁ'fy @ﬂmli)é/hmgeﬁwav Qﬁﬁnﬂi&lal units
he present invéntion O either in vivo or in

vit
having phmaagmdttsrtmanaxbmeﬂmgp@@e fer @xanmlggqq@lg a1 plogated at 42 6 ppm

correspgﬂ;gﬁp tEy lﬁﬁp ‘[ije%ecn Dl r}—rﬁgrty%?xﬁﬂés E@a@c@ g? %gdfgoj’ 10@%‘(@@94 £3.5 fpm and

or g nucl el c
41.2 ppafidiresporal 1icarbope fhketito t}i@ie}tmﬂalryéﬁmnﬂe; p‘eaksa(b,l, @mnCi, Cy, dy, da, €1

[y |
e e P8 48 1 o
51.9 ppﬂgggﬁesgﬁ%}l R&afRRE [1%1? 088 RrtBirP fnhe§NThé Yauoaof%?érﬁ&@ﬂﬁ

nation of entities or conpounds. 5 [0190]
1ntensmym>é t}mmqaeamat 42tenepriv rodid .5 pemadptarmines! IQIWMﬁQe‘QNF%
PRI RS et AigAs iy X
broadb ecoup ed o6 ique w TE) is close to 1:1. FIG. 1 illustrates that poly(amino
ester)s having high molecular weight can be prepared by the polymerization of
(acrylate)(diamine),-type intermediate generated in-situ. In some embodiments, the preent
invention also contemplates the polymerization of isolated (acrylate)(diamine),-type

intermediate as monomer to obtain high molecular weight poly(amino ester)s.
[0187] V. Bioactive Compositions

[0188] The branched poly(amino ester) compounds of the present invention have the
advantage of superior solubility, good biodegradability and biocompatibility. Because of the
uniques hyperbranched structure and high density of amine groups, the compounds are highly



such as a clinically useful drug. Suitable drugs

include, but are not [imted to: an antibiotic, an
w@pbAvEskal agent, an anesthetic, an steroi dal PEIeG2006/000109

an anti-inflamatory agent, an anti-neoplastic agent,

an antigen, a vaccine, an antibody, a decongestant, an

anti hypertensive, a sedati Vg, a birth control agent, a
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suppl enents, and_vacci nes. Vaccines
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acombl%lager edﬁ%ﬁgs 09@02%)0%599”' sms and viruses, genetically

or gani or viruses, and cell extracts.
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such aslaYiERLIIPQsdSl EuPObYitbid &kt HRludé, Rl |11ﬁﬁteldd6 aiﬁmltlbﬁ)tlc an
any nucleic acid, including, but not limting

anti-viralregeDiNAn aﬁﬁs‘élepg,l aprptrspidlat 4a¢at, @aﬁn%@f@ﬂnraﬁywsargfét ah antll\ﬁeoplastw
agent, &?ﬁggg%}cgﬁﬁ%‘fl o5 et1%@%' Q?e@d g%t&t &M ar%{ﬁy krfenSive aepﬁ; Qtkive, a birth

reater t
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poychofo NG GSPHOTAOak O AL TR E A2l Pag-steroidal ant-
mﬂamrﬁé{f@t%g{lg £1td|a3ér11ftﬂ'1t?&1af15 contam nants, i.e. the

eis preferably no.re than about 50%

p nor.e r ef er ab bout 0/
10191] PR vidhive, st ol 9ty P b A3 57 28 Blent T if aiaBfiis or
screeniRg! Eﬁ%ﬁ&s@fétaggﬁs %‘9 cb@be delivered in vivo by the poly(amino ester)s of the

present invention include gases, metals, commercially available imaging agents used in positron

emission tomography (PET), computer assisted tomography (CAT), x-ray, fluoroscopy,
magnetic resonance imaging (MRI) and contrast agents. Examples of suitable materials for use
as contrast agents in MRI include gadolinium chelates, iron, magnesium, manganese, COppet,
chromium and their chelates. Examples of materials useful for CAT and x-ray imaging include
iodine-based materials. In one embodiment, dendritic poly(amino ester)s are used as

biocompitable imaging agents.
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obt ai ned by any neans known in the art. Specifically,
t he pol ynucl eoti de can be engi neered using reconbi nant
wao ewbnisfees. | n addition, the pol ynucl eoti de ce@I/B&2006/000109
obt ai ned fromnatural sources and purified from
contam nating conponents found normally in nature, or
t he pol ynucl eoti de may be cgenically synthesized in a
| aboratory. For exanpl e, pol ynucl eoti de is
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pure, arfd%rv@h P20 PRIEGALINert @ GhdnOfoat 93 putd. el pnihynucleoude can be
ternatively, the nononmers_used to formth eati.n

obtamed by any meanekansineiarthelatt.o Sprcifiqally. e pelYW‘%lﬁ? ‘-‘é‘g & F?%mgefed
using recgm% na ff%%llglﬁ ngﬁ %&Hﬁ%l S ng(ﬁ?/&cf%ﬁ'dle @5}{ Be bi%tafn®d Bom natural
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sourcesQilfiH @dtified from dmtqnﬂhgzt(@nonqaoasme fuwdammmaldy in rma"nmréhe

ptym SR S 5 Bty 15 BB SRR pisfguctenic

is synth‘éﬁl%d % faRiaehsdiaHasetheBRALY. Mthd pHl AR Eotiae 6an lEtDﬂaS&t]ﬁed by
am no ester)s agent conpl ex can be nodi f

chemictlemr |bm1bgldfd meimg,efpr wgma@em igcneasetsibiléty %ttmqurwieatlde Methods

for mocﬁﬁgar%)tn é)? @%&é}? es ngc‘fl!lc{ehr%etgglﬁilgﬂ phgggfhtohaétﬂﬁls eﬁ’cf c{tgﬁ)mg, and the
like. D&RGattves Sﬁﬁdlﬁ@o@@@tﬂés%aﬂiaﬂsoﬁ& tﬁéd acthe @rdsenttlheermohy (T hederierivatives

ester)s of the present t
ncluderpo Sl b S s o Shatide oy b Blymucieotie
formation of the poly(amn no ester) agent conplex. In
[0194] orie oﬁféb addelivet 2 btolaemteearggmt & polyéayeind ssienyof sheggresamt trfyention is

conac G S5 SERP S AR RSB vt
agent cE’x‘?ﬁEE b ﬂ@gcattv@ _hhebyifhay 88 dedla¥RaBHPS8hAIS the diRbE, atsii®id the
poly(amino ester)s (1 e. in the backbone of the poly(amino ester)s) prior to contacting the
poly(amino ester)s with the bioactive agent, thereby providing a positively charged poly(amino
ester)s that can associate with negative charges present in the bioactive agent to form a complex
by electrostatic attraction. Alternatively, the monomers used to form the repeating unit can be
selected to provide a poly(amino ester)s with functional groups that are available to form

covalent bonds with a bioactive agent. In one embodiment, the poly(amino ester)s can form a
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anti bodi es, fragnents of antibodies, |owdensity

i poproteins (LDLs), transferrins, asiaglycoproteins,
WoRWegMs20 envel ope protein, receptor |igands,PGI/aG2006/000109

acid and the like. [0196] In one enbodi nent, a
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be protddadiis fflexhbR, BESRLGIALING tthe dl%ahﬁnd?@siﬁ)sﬁh&ﬁ aguetisGulsitiyn of a
_been reported (see C app, 5) , and et ah, Bl ood
pH suitdigle 1q prpgnatelss deast the 9rimapeningh present éh e pobiipminggster)s. The
627-629; a . i
poaS55 50 Y ISR AR g R
deliver ket podehieRatitie to ceitd. | Fhebyatpiamlimxéstay)st-pelyDhAetinlescomplex system

tion, h l.ysi ne, | i S, . .
AT TN TR
deliver%nﬁ@?tagﬁ% "f)'r%éegsgi Lﬂr RlutrafiPBBthel dB8re APBe bdd®3he oFVHeFOMnucieotide,

. . Chem "1992, 267, 963-967; and U.S.
the neuRal @rstightby-p&sithedy-8Razed Bilpcimino gsteq)sf-,polm\mlq:cﬁgiﬁd:omplex may pass

coml ex t he receptor .nmay facilitate uptake of the
more e‘?ﬁﬁ)& t@gug%ﬁag&yﬁ;opﬁg@gﬂeéﬂbrg%eé 6)?&60%6?1'3. A DNA- | i gand
conpl ex linked to adenovirus capsi df whi ch dj srupt.
[0197] erdd esetirersaspect, the poly(amino ester)s -polynucleotide complex defcnbed above can

be used to deliver therapeutic genes to cells of an individual in vitro or in vivo. General methods
for gene therapy are known in the art. See, for example, U.S. Patent No. 5,399,346 incorporated
herein by reference. A biocompatible capsule for delivering genetic material is described in
PCT Publication WO 95/05452 incorporated herein by reference. Methods of gene transfer into
hematopoietic cells have also previously been reported (see Clapp, D. W., and et al., Blood
1991, 78, 1132-1139; Anderson, Science 2000, 288, 627-629; and Cavazzana-Calvo and et al.,
Science 2000, 288, 669-672). It is known that naked DNA may be introduced into cells by
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thereby releasing material into the cytoplasm may be
used to avoid degradation of the conplex by
w0 niosacsskt ul ar | ysosones (see for exanpl e CurikCT/a6zhoe€b00109

al. Proc. Natl. Acad. Sci. USA 1991, 88, 8850;
Cristiano and et al. Proc. Natl. Acad. Sci. USA 1993,
90, 2122-2126). Thus, the pgly(am no ester)-nucl eotide
conpl ex of the present invention may be used, either
al one or indconbination with a targeting agent, in
recept or - medi at.ed pol ynugl eot i de .upt ake .

complexng Sie. N B tionGh ELPILEHOBP W (7 Goupledtaadieand foga el

surface E&%@é% gs%‘@ Wﬁﬁ#m@@nm HiiDg BioP ThshATOER 263, 14621; Wilson and
ester)s-polynucleotide conpl ex of present invention

et al. J. Bagl. Ghem o) 967 OB H67; andHes. Patemtd¥e St i 6o320xc Binding ofiihe DNA-

. conpounds. A nunb f. h it ]
isond SRR B35t SRRSO A BTy ALyaeaite’
endocy@%ik 0 3AVA 1113684 Behpler dinked & ddehiyifus apsidiowhich disyupt endosomes,
i ncl ude sperm ne derivatives useful for,n%%ilitati

therebytrpleasingumeisoiet ingst theygatoplasuEay PR asqlie a¥gid F?Sﬁ%%optge complex
by in&a&%ﬁ%&}r&%{o{sg@??ﬂ@% ?c?r e%gfé/étﬁz# 20d &M Proc. Natl, Acad. Sci. USA 1991,

rane- i'zi'ng compounds such as GALA,
88, 8850y @fiitlindiané eSyl. Brod. Watll.i AvaidcSdii UBASIOBSIQ, 9482-2126). Thus, the

X e e .
combin%tﬁ%?@fth QRarEthd e Bt iR RRGMhtea Yol phubRotide uptake, viral-mediated

har maceut rcal” conposi tions or nedicaments to prevent
transfecxmbnto.r san-virartraggctipseases. The present invention
provi des net hods: of nedical treatnent, in which a

[0198] t fc%adb@t Mohlg c@iﬁ@iﬁir@ga ol p@ayreastens-wijeac)otide bempler of present
agen i i

inventirowap pRBIBLY SPRInAThes Traneiegor oW iR COMbog o foplber of such

compo%t‘ri‘oongi%gcgdés e%‘ﬁk-wécs%‘?g ﬁs@,%v)o o RNy b MBS Mnd VO 95/02397

S phar maceutical “conposition$ conpr|5|n% a
incorpoidied hpeinthycaterancac Theeinchup sperchinndeyivesiees weefuh fer facilitating the

pol y(am no ester)s of present inventio
wanspofls R SHOBER eI CB RS (e D Moxo §159)
membr&ﬁé%e%@?dﬂikiﬁ? boa BORAE shd Py GRY.ADEr&picitdhes | dhdaationic bile salts
aqueous sol ution at a physiologically acceptable pH

(see, fof ©20@]le,D¥ELIMI HPSdn t he intended node of
admi ni stration, the pharmaceutical conpositions may be
[0199] :c Mn Rf@l@odsQihihBo@im&%lﬁ,itﬂe pelg@inisotste)wagent cpmpled of pgeent invention
ornms, such as, fo pl e, et s, ' i
can be yaeR RRSrans el PHBTRAFER LA PRI ROTS O SFERBRBRE 1 Pevent ortrat

Variousgﬁéeia&@.s 'fT hé :%ﬁ%%t' in%fﬂti%? g?cgvi(_ie@ Sndthd® of AR BBt ittvhich a
osage formsuitable for single admnistration of a
therapeptie dossof dgoideminbrsteo)spisiapeaic agent ¢oveplex s adagnigistesdn a

b ' ’ .
pharma%ol%‘g/i%hll};a Qccee{){agf%ttjo%/n?ulg 1onlf %Fg. 9of a 1t:>'cpc1een§ grl §u }e%gmdl{elég theleof.
Accordingly, present invention also provides pharmaceutical compositions comprising a
therapeutically active compound complexed with a poly(amino ester)s of present invention and a
pharmacologically acceptable excipient or carrier. The pharmaceutical composition may be

soluble in an aqueous solution at a physiologically acceptable pH.

[0200] Depending on the intended mode of administration, the pharmaceutical compositions
may be in the form of solid, semi-solid or liquid dosage forms, such as, for example, tablets,
suppositories, pills, capsules, powders, liquids, suspensions, lotions, creams, gels, or the like,

preferably in unit dosage form suitable for single administration of a precise dosage. The
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conmbi nation with a pharmaceutically acceptable carrier

and, in addition, may include other nedicinal agents,
w@b@oiresseut i cal agents, carriers, adjuvants, dPCTIEGL086/000109

the like [0201] The administration in vivo can be

performed by parenteral adm nistration, e.g., by

i ntravenous injection inclqﬁjng regi onal perfusion

t hrough a bl ood vessel supplying the tissue(s) or

organ(s) having the target cell(s). Oher neans of

adm ni strati on can jnclude..i nhal ati on a er osol.
compo%mwaﬁ%éﬁ as PAEH apeYer EBREAIYe BPorR o et d88n
combinkf} rf%ith agyhaﬁﬁa[c%&ﬁcanﬁeéefp%lé Qiridring, inSd@itionP®AE ihide@ither
~ cells prepared for tranSpl antation into an organ that
medicinab agantes pbareraceytical agesis eatiend, ddiwvantshdileamty, detlikeryr t her
adm ni stration nmethods can include oral

[0201] 20He RS &kAtRA. in PAOLICHE bl pEfftmMISy faheteraingaingixisiration, e.g., by
encapsul ated, or rectal adm nistratiqn, earticularl

intravengvi injedtiondaphriag regionah peripiers e RER A Jped Tse%zyplymgythe tissue(s)
or orgarﬁ)(ggﬁ%{i‘%#ﬁtg 't%rg%fec%ﬁﬁﬁ.o Sltlelr g{éﬁng éfﬂ%\?hisﬁaﬂi’%{?éanklﬁclﬁ&@{jﬁhhl@tion of an

a e condi tions manuf act ure an
aerosols$ubta@geeoud Hatramenipasal, oo imteamsddarfiojentibm tdirdctdsanafection into, e.g.,
solution, mcrqenulsion, .Iiposone, freeze-dried
bone magRGFI BisPaRgd GrBSHERALTS B0 91 Heen BEG 6 Ba-serl fpgplanted
into the3bfe@P! Murfhlr M Bfiiaton FRAGEDEAFintRAe ol @d@atistiion GRMticularly
be "a sol vent or di spersion nmedium containing, for

when thexamlex iswacapsylatsdherrrettal gsimripistratiqng ,paréi;@g}ﬁt,lyéyhen the complex is in

| ycerol, propylene glycol, and |iquid polyethyl ene
SuPPOSg?%W}- and the tike), and suitable nixtures thereof.

H €l : !
102021 { fRalpaagopticah.omaesensaiRA HEmPE R SRS 2t St under T cBhditions
of mang%l:tgl%eee{h%%&agg i a’f;}lgie%c{i/ﬁgﬁitfoﬁ@a@ ﬁ% Frhu®at&d 48 $dhud e nfi@S8mulsion,

spersi o e use of surfactants. In nmany
liposong® $esze-driedmdwdenepmyedridaioialet or dther ardered siweasmiesuitable to high

i oGS P AT 152 B PSS A R b fr e,

water, GRARP oty (or Eiﬁh}%@%%e@&sgfop leB® gBtol, Bed ligyi poBbthelene glycol,
conposi tiions can be rough about by i ncl udi ng Ln(}?e

and thedthep asil suitablem i thewmic Ahe propgsluliy car e maiitgped, for example,

exanpl e,..mong r.a- . ; .
o e AR PO R, P ALt s
case of@listpbﬁﬁ)_nra_ﬁhﬂeﬁaﬁe ﬁiher dflshethétants. fromameaspd, @t will iz preferable to include
i .conposi tion i ch includes I I | . Jh .
R R TR TE X e
in the c\giﬂpbsi%ﬁt Pfoﬁ?&egge anHifp@dHthﬁtg i 4b1d @R sbsitRIB8 28R be Brofibht about

as“a controll'ed rel ease fornulation, including
by inclidipg anths cemgositict amageapwhichtdsthys ebjovelian, yrsxample, mepostearate

salts anfgl?glgf%xg\u é@%gg\’/er,bait 1(330 ?/&Ena}rqg Qslteer)-agian(% %8%%9 c% Be %8}n¥rﬁ§t&%d in a time
release formulation, for example in a composition which includes a slow release polymer. The
active compounds can be prepared with carriers that will protect the compound against rapid
release, such as a controlled release formulation, including implants and microencapsulated
delivery systems. For this purpose, biodegradable, biocompatible polymers can be used,
including, but not limited to: ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, polylactic acid and polylactic, polyglycolic copolymers (PLG). Many methods
for the preparation of such formulations are patented or generally known to those skilled in the

art.
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including, but not limted to: ethylene vinyl acetate,

pol yanhydri des, polyglycolic acid, collagen,
w@ologordskoest ers, polylactic acid and pol yl act PCT/SG2006/000109

pol ygl ycol i c copolynmers (PLG. Many nethods for the

preparation of such fornulations are patented or

generally known to those skéd led in the art.[0203]

Sterile injectable solutions can be prepared by

i ncorporating the poly(amno ester)s - - agent conplex

0208 e S B 1 0 3801 00 BB s

agent c@Aple® G {HeGquifedl dntN@Elinti dpptdpelaRtoBlef With 8¢, @M. combination of
R 4

. _ eral l'y, dispersions are prepared by incorporating

ingredi¢rtecramdrated ebonse anntqitineds felloyredrhyl fﬂtex@%ﬂ@ml@aﬂﬁnc enerally,

. contains a sic _dispersion.,. ' i .
L e T
contain§ 8 $&si® HisPé@foirﬂ Bedd@NAad shefroquitddetiorépaedients fironf thoteenuneerated

i nj ectabl e solutions, the preferred nethods of .
above. Bn Bsenase plbvierdle owdersdps e prapgratipn egétér-ﬂ&rl’g&lie igblasglutions, the

preferresdpﬁ@t}ﬂg?ge %tiﬂ?%qa%ﬁo%rh;é( ggé&t:aﬁ %K%%Y‘{g@ézleryﬁlg%gégfvﬂayﬁiryi%lg gvr}nlich

i'ngredi us an esired rngredient” fr
yields apawdey bOthelaytied mpiddéent plus engedditona desiretlhiegredient from a previously

sterile-ﬁ?],%ﬁ(;g(% gﬁg&?en ge%gf.%t Eugcg{"i%m}e@rg%l ec&t@%kﬁe&:ﬁ%ﬁg{?seﬁ% invention, a
poly(‘anfxiﬁ{)1 @Hglgia%gnﬁ’ﬂotrﬂblé%{‘ﬁa be R ASHWith 0h@br @erlditimal fdtipounds
enhance the sol'ubility of the poly(am no ester)s agent

that enlwpopthexsolubld P 4f therpodi(ewingastse)swie camplder aspect of
present invention, pharmaceutical conpositions of the

[0204] P'IE $64¥rddndY &th HBthet aspRE] Eipigsent ipadnticanplromestuticylsompositions
-agent conplex, may be provided i(n containers or cq g

of the PreRRERTSTHIONNERIRRIAAES HAPIY RN £¥ies @8R PEPIex, may be provided in

containkB rcgﬁ:ﬁr#e%ﬁl %agf{%%§ &1dh fuRGeRRHRNIRAuSI R Busedd ey
conpl'ex tor therdapeutic use such as the prevention
poly(araind ester)s Fapahemiplef for drapesticisemsh 9s tHe@eesptign end/or treatment of
) %esent i nvention al so provides an imgi ng agent
varousigt9Ssi ng a branched pol y(ami no ester)-targeting
agent conplex. In one enbodi nent, the branched

[0205] p ﬁm(mmen@wmtan alsponrpBideRR iAsinga el Sg Apenched

The fl urore n i n&i.t .
poly(anfil el RigS R R B PIeE" B R, GRS AR Hart it Bely(ain esen
compolid@Renbe gsaing aslabale Mhe flureekceddeavivergizthy and éxtensityvan be adjusted

M TR T T P T e .
can cor@@%g%féf%?ﬁ?&cﬁéd P&lgfngknlgg gsf$r3_h§m%ﬁ&9ﬁ1)éf§§ E(Z;Jdl’j?m@tls R BfenffRaving

ymers o of “hyper bf anc pol y(am no
variousandlecylsr Weightsgndide greeseoftbranshyrigatIhedionelymers or blends can be

copolymers or blends of hyperbranched poly(amino ester)s having different acrylate-diamine
repeat units or copolymers or blends of hyperbranched poly(amino ester) with other linear or
hyperbranched branched polymers. In one aspect, the targeting agent can be therapeutic
targeting agent. In some embodiments, the targeting agent can be an antibody to the targeted
protein expressed on cell surfaces including endothelial cell surface; alternatively, the targeting
agent can be a binding partner of a targeted protein expressed on endothelial cell surface. In
addition, the therapeutic targeting agent can also be an agent having an active agent component
and a targeting agent component, in which the targeting agent component is: an agent that

specifically binds to a targeted protein expressed on endothelial cell surface (e.g., an antibody to
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repeat units or copolyners or bl ends of hyperbranched

pol y(am no ester) with other |inear or hyperbranched
whe@aeaissd? pol yners. I n one aspect, the targetiPOI/8GHE06/000109

can be therapeutic targeting agent. In sone

enbodi nents, the targeting agent can be an antibody to

the targeted protein expressed on cell surfaces

i ncluding endothelial cell “surface; alternatively, the

targeting agent can be a binding partner of a targeted

protein expressed thel i | | £.,.
O 2GR RN T WO
targetecﬂﬂ'of@ e&%}t&@é’d S AdRGh] MB AN 1RPRRE BEIPbdRRMALS the active agent

g agent conponent, 1 n which the targetlng
componagtemah bepfop example; asradwmualgm'la ché¢mothetapenitici agant; yn Bnmygse

iy ol G o B o B) S5 SR b Efbmator

agent; a‘éﬁf@-@ﬁ@ﬁt@ﬁc n@nAdabhehdddntCeldxirs dh hagptic;or hoﬁtrnsn@(alnfenzyme a
ding partner of the - targeted ?roteln expressed on

protein &ngloa tesbinhinageprotein oy aesompinantraedifiadpripbs catics pratein (e.8.

albumn}a,1 %%ﬁd‘étﬁedia %ﬁlﬁ%mg arﬁ?ﬁgﬁg%% ga?%%%u Io%ggle ﬁﬁ'ﬁﬂé@ ceflls, 1nc1ud1ng modified

cells; vaekingUhdiced yr agenimmaite collsj namepmha]sx (ecg. az@bwmIm-hased nanoparticles);
anti-inflanmatory gent a.pro

st s st o 0 o Bl P R, s B st

natural ﬁg&ﬂdﬁ% g&ﬁecor e 5@?@%@1“51?@ MRjiraR oPROH-Pird] deBe Belivedy vector; a
reco nant ‘proteiln or reconbi nant nodi fied protein)

prodru@or:aprdnmieqml@tel n (e.g., albumn, nodified albumn); a
lytic agent; a small nolecul e; aptaners; cells,

[0206] | ﬁ?hﬁtﬁhé}gls?@,@ idré Rt @ebdtion a¥RGEbVIGeS neted of sing laﬁlimagmg agent,
i mune cel

nanoparticl es al bum n %h
which ig a@mpaseldm beaniphed pali@ming ﬁﬁ?j}-‘fqr&%mﬂ@@@&wmfg%" one
i va
embodlmeB fﬁﬁyﬁ; ?rg ggﬁlyalcélﬁ%nqglgg Fl&g E}% 1@%&13@60[%pr(1)srmg

admlmsmétﬁigetb @h@mddfadlﬁl\l&l 1rﬁagﬂﬂgﬂageat simaising a taogetingragentgenmgponent and an
livery vector t onol ecul e.

brancheykposy{ GRS Co i HPRBOTEI o SR (6 AEPIE RS pTRSVEpe oy fcally
binds tc{?{aggéqec@% ﬂ & O%réfed FREAISUEIM] ceNVbhnEdte] Mpéﬁfﬁﬂﬁilﬁﬂehnon the

y(am no ester)-targeting agent conple
targeted rma(gmg @chtsd:anbn 1v1suahz¢ém|qg@vgq‘1vqjﬁ gy ggweﬁgo%ygtegraql detecuon

means (das: of fhe n L gyl gl é% det 8'1:85 1% J}&t aﬁ-.’oial ﬂ’ic%fc@ﬁrhﬁ‘lgtlon in the
§ ’Pm Fl JIGERE 28R mag]

neoplasifll B&Jthd?@nb@daHherts) Wﬁm ﬁﬁéntam dmmeemﬁads maﬂyo(lanf deivering
ester) conponent, wherein the targeti ng} agent

such imagingasens iispEe it 3 @%ﬂnl%ﬁ%ﬁméﬁ%%m&ef: ard dreapsyfsging g biopsy sample
for the glggen%g %f 0 g%aﬁﬁ% a%gﬂo{hlg%é %@o d)eﬁ%!ﬁifte‘a@hvéflﬁﬁﬂmaglng agents in a

M nrstrati on e tar ete ing agents can b
neoplasi-Speaificzi@anieo o miisssie \sahyleb)Yn sidhv@nlt ¢mbﬁahmem§e’fbﬁ aresent invention

oo SO R TR BRa SEE NS S RPSrER Phfo o

(e.g., ttfnﬂﬁ) sample. In some further embodiments, the present invention contemplates methods

assessing an individual for the presence or absence of neoplasia, administering to the individual
an agent of interest that comprises an imaging agent component and a targeting agent
component, as described above, and assessing the individual for the presence or absence of a
concentration of the agent of interest, wherein the presence of a concentration of the agent of

interest is indicative of the presence of neoplasia.



Lo

L5

[\
(=]

25

.0 neoplasm |In other enbodi nents, the present
i nvention contenpl ates nmethods of delivering such
W0 pmgitms§4agents in vivo in a neopl asm speci fi CPCESGE06/000109

and then assessing a biopsy sanple for the presence of

t he i magi ng agent; the nmethods al so pertain to

delivering imagi ng agents Qp a neoplasmspecific

manner to a tissue sanple. I'n still other enbodi nents,

thehpresent i nvention provides nmethods of delivering

such imagi ng agents in.a peopl asm i fi ..
0207 TS0 B SR S SRR A EERBbb s S
a poly(eﬁﬁ[fﬁﬁ @g@ﬁ@l nft Qe ELE0E abeaRétRRed BothBHaHi}s@Sgether with

nmet hods “assessi ng an i ndividual for the presence or
instructixns dorcthe pleverto, divigagsisahdiaritsrsrant gt @ selevat fisensei dual

an agent of interest that conprises an inagi ng agent
[0208] C AR IAERind BfarAplkaf@fehd BORM! ofiflogem@atand ast by way of limitation.

descri bed above, and assessing the individual for the

presence or absence of a concentration of the agent of
[0209] i r}ﬁzrgg?fnp\@ﬁ%er ein the presence of a concentrati gn of

the agent of O interest is indicative of the presence
Materials anddffagents. [ 0207] Accordingly, the present invention

further provides a commerci al package conprising a
[0210] p@lasfadiDNA guENiV)-Euc)ddetionat dnspifuss obinfedtious Diseases, Tokyo, Japan).

. ve- nent i oned. Siti et her W . -
eSS PR RSB S Gt o o o
protocol (GRESE Mildeh, Gerng), adibuspesasie TE (A28 8PmMEED DA lomvihguffer at a

exanpl es are offered % way of illustration and not by
concentyationgtf 1| megfntlgng siereq ipatigpotypt -28Xnpl es Material s and

Reagents [0210] Plasmd DNA (pCW-Luc) (National
[0211] | lIlS@Ldnhﬁhsethjrl)pipérazihé OAEPY), serasthglolpFopare, tridaplate) (TMPTA), 3-(4,5-
i Pl.asm d s anplified in E. cql.i urified
dimethyiroh OB Gt Bkadal i PRE A TLRpep Bl etracrytat
were plrREERom A ldAER (MR W1, USAS Ua® assdelithdut Fletiet puusfication. All

10M EDTA I'mM buffer at a concentration of 1 ng/m .
other matediakst mchdingrsodtentyuver used apgeeived,[1@2 ynﬂllout further purification.

1- (2- am noet hyl ) pi perazi ne (AEPZ), trinmethyl ol propane
Generdllch@gicydrddation TMPTA) , 3- (4, 5-

i met hyl t hi azol -2-yl) -2, 5-di phenyl tetrazolium brom de

d

( iy i
02121 § PANEIS0BRRREIAL B¢ AR ()68 ARG SYcchialy e i oRet RS lcer
DRX-4D0 lspdwbmpwr.i GietpérimeationdHromatographp(@PChives carried adl angp Waters

sol vents, we d ' i i.t h f .
2690 30T e B S sob e DB e
index defOfr M‘%% g.?m ab3fic NYIR0(5 MOQdiMizAcetiResd drpeluaitat 5§ Soaraeds 1.0

1
on a Bru
ml/min. The molecular weights were calibrated against poly(ethylene oxide) standards.

Example 1: Mechanism of the polymerization and structure of the polymers.

[0213] The reactivity sequence of the three types of amines in AEPZ is 2% amines (original) >
1° amines >> 2° amines (formed) in the Michael addition polymerization with diacrylates.

When AEPZ was used in the polymerization with triacrylates, the reactivity sequence of the
three types of amines in AEPZ may be similar to that reported in the polymerization with
diacrylates because tricarylates and diacrylates have similar vinyl chemistries. Therefore, in the
polymerization of TMPTA and AEPZ with the molar ratio of 1:2, the reaction mechanism is
expected as described in Figure 1, i.e., first, two molar equiv of 2% amines (original) reacted with

TMPTA to form an (acrylate);(amino),-type intermediate, then the hyperbranched polymer was
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DRX- 400 spectroneter. Gel perneati on chromat ography

(GPC) was carried out on a Waters 2690 apparatus with
w@2ool1ssw7 (Waters U trahydrogel 500 and 250) apdir/aG2006/000109

Waters 410 refractive index detector using 0.5 M

acetic acid/ 0.5 Msodium acetate as an eluent at a

flowrate of 1.0 mM/mn. T nmol ecul ar wei ghts were

cali brated agai nst poly (et’hyl ene oxi de) standards.

Exanpl e 1: Mechani sm of the pol ynerization and

t f th 213]. T
obtamei grrq{%gt%% rggl(y?neptﬁét?qrhcg g?r{,sg@sg}eg?raé (ﬁ(gglafejgm l V %érpfi intermediate.

In situ rﬁﬁﬂlﬁ)@?g 6P 'E cg‘%hénfau@m ELRES ulv 8f BVIPTRSwith QredaR) of ABPZ

tion polynerization with diacrylates.
performéih emCBE]P;Zusnm >GSNR verified thoformetiom of the facnylets):(amino),-type

1nterrne%lv s rt)é#x g 1%@2 Sein %%%tflt%% Blée e %urgflAt g}h cirpﬂ; Qﬁpearance of

the newr;fé%a{ g, bn di.he d?ﬁ'fyﬂ‘lﬁfa' 28 ippih, 61 tﬂppﬁi GBB)@pﬁtt 63 2 ppm 53.8 ppm
because tri cary1 ates and di acryl ates have_sim

and 32.§ ppiy a@wgdﬁ@drlnfGBSltﬂQfmeékscﬂoebO: forndrels aben- y3e? PEIQt 6%&11 pgm, 53.0
A
L

with TMPTA & fornd anf (&trylztt&?i)(aﬁﬁﬂl@f-tﬁxq Giternnddidte.aRigues1 B ohowg hhai \)Jith the
reacted wt m an (acr | at e

f
progresg pEfke ﬁ@§y2’-etﬂ}67é°4> Alldherp P hastoptei éoﬂ%’ﬁ%‘?ﬂoﬁsdﬂ@ﬁ%tad by the total
dlsappeQL‘?thé’er'@if 1ts%§94€%%€ﬁ@fks{)ﬁéﬁ%§ BEhPRIpEIED] AL 10FpRfankiRBmE Bligomers

tu generate acrylate) "1(am no) 2-type internediate.
from thdz polsmtenzzrtmml afdaarmgtq)f(amh@)zpt(ypg/ n-éﬂnwdtaiteowe@fform@i @Cﬂ@mnstrated

o e S Ak b T P ST 48598

respectib €[ MFORher,; th%@e 1 0 kRS WEGhAthe hyprbiaheediedy@mimgestdr)s wich hlgh
reaction as shown in Figure I'A the only appearanc

moleculah wetg@v\wp@g.p@algq:d zs 1gflectesy by the tatal dlaqﬂpegqan%ﬁ o e Vg}g?gfzsonances
f
and alrr!%&%am%#tat%nﬁ% tgg’ P%kg %nlu%cﬁg’ ?czpm gﬁﬁl ﬁxdm @)% tﬁe basis o
the mechknied.deSfibad ppFigueLl, mypmbrarﬁﬁecnpqdy(mme%)mq@mnng secondary
respectively .indicates.that e nost .reac
and tertragy pRginie i) thie dBiET RRA RAPRBTA T SIS %‘écl?egi PQ%%} Ceibe
pmpare&(am no) 2-type internmedi ate. Figure IB shows that with
the progress of the polynerization, all the AEPZ

020 HSSEOE e e S BAHGRED ST B b gy

ester)s@S peak b o at 62.1 ppm and sone oligomers fromthe
poI ynmeri zation of (acrylate) 1(am no)2-type
fedlcaboRYeattd® dd@Mle bond
[0215] ' &Jc@%ﬂg%ﬁ%go‘?%%a %@@tl@ﬁ%ﬁ@%@ﬁtﬁ (e chtbol 6appm Ble bonds,
where Iplp fah iftbger fpm B and, 8l efhclp pf‘mhe rdeelpie boidsab yn crnjugation Wlth a carbonyl

o e AR o e BB St ALK AP i
equiv of BlahBied BOnded Ml Rl Rherd FSARAAA @eBle@Bnd BRed inWtcuum. The

resonances
structure of the polymers is determined by various analytical methods.

[0216] Example 3: Synthesis of hyperbranched poly(TMPTA1-AEPZ2)

[0217] AEPZ (10.8 mmol) was dissolved in chloroform (15 ml) at room temperature.
TMPTA (5.4 mmol) was added dropwise to the solution while stirring, followed by rinsing with
5 ml of chloroform. The mixture was stirred at ambient temperature for about a week. The

product was precipitated from the reaction using 400 ml of acetone containing 5 ml of



L5

30

and al nost sanme intensity of the peaks a and a2 at
ca.39.1 ppmand 46.6 ppm On the basis of the
wore@hamssm descri bed in Figure 1, hyperbranchebCT/SG2006/000109
pol y(am no ester)s containing secondary and tertiary
amnes in the interior and primary and tertiary am nes
in the peripheral can be prﬁpared. [0214] Exanple 2:
General procedure for the synthesis of hyperbranched,
poly(am no ester)s [0215] An acryl ate nononer having n

Qpti onal ]l upstituted carbon-carbon, dpu ond <1
hydrockipias 14 (\Min ThePrEGURIZte gt O 0e, WAtk HE frest Sqefupe and dried in
avacuuﬂ?é’nkﬁoe’(pfépgﬂaﬂfs? in conjugati-on with a carbonyl group

of an acrylate functionality. The nonomer is dissolved

o B O b L

[0219] by aleF-Sa1sbla palsyAT A0iesi#B M5E S DA B He] e 5P @8 molechia weigh
o151 EISETHR VAL GO MTVER: AEESE AR o
10220] G365 NBb ST EpHOPE YA PR D ea B Pt Gt B epagynd. As

shown ol F1giB 8, We Hhodticlhastne G LS Raim 1inkB@ tdMih¥ prifriry\@@ines with peak
stiTred at "anbient tenperature for about a week. The
(a1) locgedaiA6 pprs, Praiypes efsarwns Hoked tedhe seserdash ananes gvitharpaks (22 and

m . of _acet one tainj f [ '
o st 23 S FET B P UM 0BT G o
tertiary @68ieRNE reflected beenlymive péalesat 48 At ppod (dp+d)y 488 daygCi+Cy), 51.4
0218] Exanpl e 4. Characterizati, oq of hy ?r br.anched
ppm (béoi 9 apnretesk 625 PPpoPaoiuefo e sl groqhggql% BBYi{qmRAnh et carbons of

¢ with &gitdg %t’ﬁ SaRg gg%ﬁg )'%ﬁodrﬁ%é{ %%qgéﬁldﬁ:\éfer AAGhIPbIGEMIRG Sﬁcter) having

. . road nol ecul ar wei
secondat ahd tebtitry aminasde thedhtepioB 2ndusrimatyemditertiaryymi@RGn the peripheral

[022Q] 13C NVR spectrosco was performed to verif

(as Sho‘f’ﬂéng‘]tgf"{?c%gd’i’aé SB‘FLPGF?'}%{I%B’EFB%HU. As shown in Figure %
the product has one tgpe of carbon linked to the

[0221] prlihewlegreant hrsching (DB ewione #f fhe et imporiant poragiefasior thio

types of. carb |i;hke r ' it
structurslgcgwgac?eéjfa@%gg%pe%bééggg dBle%'Hl%gss Eﬁ%p@ng g% 8&%@3%%-QEPZZ) was
assessedl 8§ Rakeild thel(derylardl (@hipb),-tyypiserofednsr dsarsarting kresshotner, ttheeterminal,
tert ' i
linear az;@ Elg;lngg%n U%gs g.éss’hog'g_i% %%ééﬁeg%ygrgtlf% &Irb%/)tﬁ{a? g%}éesr%{?e gmong the
terminaP R{Rehr a?nﬁ%)ldrit?gmﬁtspﬁ WefiRed incbiguﬂe 3 dahfotVeFidadly BARBHLIER using
eénvi ronnment of carbons of
H or ¥C NMR, so the DB according to this definition was difficult to be measured.

[0222] Example 5: Biodegradation studies of hyperbranched poly(amino ester)s

[0223] The poly(TMPTA1-AEPZ2) was tested for degradability. Figure 4 depicts 'HNMR
spectra of poly(TMPTA1-AEPZ2) in aqueous solution. Upon hydrolysis of the ester group, the
peak attributed to the proton attached to the o carbon in the trimethylolpropane shifted from
around 4.2 ppm to around 3.5 ppm. But the peak attributed to the proton attached to the methyl
groups in the trimethylolpropane was unchanged at 0.9 ppm during the hydrolysis of the
poly(TMPTA1-AEPZ2). Therefore, the degree of hydrolysis can be monitored by the change in
the ratio of the integrated intensities (Is.» /Ip9) of the two peaks at 4.2 ppm and 0.9 ppm. The
results showed that ca. 12% of the ester bonds degraded in 11 days. Similar biodegradation is
also observed for poly(PETA1-AEPZ3) compounds.
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Cl wth C2, d with d2 and ei with e2. These results
i ndicate that the poly(am no ester) having secondary
w@pwetiesssT ary amines in the interior and pri naPgI/aGzho6/000109

tertiary amnes in the peripheral (as shown in Figure

2) was successfully prepared. [0221] The degree of
branching (DB) is one of thg nost inportant paraneters
for the structural characterization of hyperbranched

pol ymers. The DB of pol y( TMPTAI - AEPZ2) was assessed by

taking the (acrylate). 1(am no)2-t i nter medi at e
10224] o Eopapinle CnSyRIMENS of Ml Pp Bty REAYPAEBRG PODEETAL
AEPZ%””S are shown in Figure 3.- However, the structural
ifference anong the ternminal, linear and dendritic

unifs a | ned . iqure. 3 cannot he. clear ot
Hyperbirshihigy St e ERg St niihal T he 8 S B dedus o dgpribed in
the abot/%ez)%dgipﬁe defhB kdacObn Wassrihdf duk By diopiasdaidithasdafitR@e equiv of diamine

Exanpl e 5: Biodegradation studies of . .
monomiegse alpeataetygiitpoieyaasiyinis (RETA) yalufigpsBje repgion is carried out at room

ol y( TMPTAI - S egr ol i
mpelg IR AREER G B30 8201 DL 5 gy e
can be precipliste@itsa Salbetitj wich alpeetoreyard driyd irsvasiiumh eThs steroture of the
roup, the p

g .peak ihuted to th roton attached,t
polymef 8¢ bHRHOHRA PV 16 NV BEHASGIIST Seamegr Sruat B (IMPTAL-
Hs.t M@eR@sKcular weight
AT RN e KO i

determined b 6PG, iwhithhare i the opegeelA80Q/ Mahtpe 09000 ganglpm

during the hydrolysis of the poly(TMPTAl - AEPZ2) .
[0225] THEGAIAE §: SykiResle ah e olitidAysiTVIPTAYL -SBP Z2emometntor ed

by the change in the ratio of the integrated

i n J .
MonorPRIEEA SRt Suilsla b BpbuRNeals e B8 Sdin o
TMPT A dmésoddgnnced aiperidd oflayeck Sing h ayritgequiegr. aDMPITed -AEPZ2 formed

NI W e B T N T
t aad
S By by

spectropropy edufimn the famsagionbdd MATA kA BRYABoRREHpl € 3. The
reaction is carried out by dropwi se addition of three

[0226] € Bhamplt 8¢ SpThesis GPPETNISAERZ3 mpewdmer yt hri t ol
tetraacrylate (PETA) solution. The reaction is carried

0 i ing 16 MRl BB e Rt dIiReribed for the
PETAIZRER2S if e P G P e A B B DR Aot fo
prepardtien pf @MRTA BAEPZ2rinaxsopledntThestrotiussoftbe cempoundds characterized

gri Sd in vacuum The structure of the polyners are
by NM ZAsE FPLEGSIPY13C NVR spect roscopy. Resonances

simlar to pol y( TMPTAI -

[0227] Example 9: Synthesis of hyperbranched poly(TMPTA1-AEPZ2)s through the

polymerization of TMPTA1-AEPZ2

The polymerization of TMPTA1-AEPZ2 is carried out by dissolving the TMPTA1-AEPZ2
monomer in a solvent, such as chloroform and stir at room temperature for about a week. The
polymer is isolated by precipitation into a solvent, such as acetone and dried in vacuum. The
polymer is characterized by NMR spectroscopy and the molecular weights are determined using

GPC.

[0228] Example 10: Polymerization of PETA1-AEPZ3
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AEPZ2) are observed for the pol y(PETAl - AEPZ3)
conpounds. The nol ecul ar wei ghts are determ ned by
wW@RGs/1vsech are in the range of 100000 g/ nol tRC/AGBORG00109

g/ nmol . [0225] Exanple 7: Synthesis and isolation of

TMPTALl- AEPZ2 nononer Nbnonmer TMPTAL- AEPZ2 was

synt hesi zed by sl ow additi of AEPZ to a dilute

solution of TMPTA in chloroformover a period of a

yveelk usidng a syripge punp. TMPTAl -AEPZ2 forned is

i sol ated using a flash_chronatography on silic. el or
The polyeRgion i SHTFbAL STRISEEHSOTTRE Fodie AP SRre frsrBlied i spmple O
The pol?];g{grslolgtﬁxpe%‘:&ré BRERY by g@@iggﬂ(ﬁl ihae&bdd ndl@fedWYRaaith. The

SS spectroscopy confirmthe formati on of TMPTAI

materials AlPHiZthemchaeacter{z0@ B¢ NNIR znp 1R specti@yenpiyesi s of

PETA1- AEPZ3 nononer PETALl- AEPZ3 is synthesi zed and

E Al Fophlafioh AndinpdlyisR DN &ipS @ik etaducemprsey i bed
xamp%or t he Srepar at i on)Isof TI\/PT&M){(AEIBZZ iﬁqexan‘gl e T. The

09 SSLABES Pt R ROMIELLS LA gt s 2
ng/ul) iRYPEEIRESRCRAR vBRL YA MPTAbusARRA}SoftNT Mightutidieof poly(TMPTAI-
ol ynmeri zation of TMPTAl- AEPZ2 The pol ymeri zatio

f
AEPZ2YivPtAlucogeryas adsled slomli tp ha DNy selutiars. vi syt of poly(TMPTAI-
TMPTAL- AEPZ2 i vent -
T
After thB@bFIBI Was iricabatad echrbyieptrtenpgatued foo 30 inmminovith sautle anttexing, the

h i i :
S FTE TN T
loading\ggxrglh&rﬁl Bhfddnks % fﬂg&%&&% E@Ecoﬁ?ﬁiné QEdBlimbramilee Gd:

merization o AEPZ3The pol ynerization is
electropharesisevhsaut asioninl wmipyrature o AERES o feh@Opdcrldnf-&) at 80 V for 60

. scribed in exa e 9 ROl t &k r
min. DRGSRRLRS S PRLERR Tt ron LB AT bR SR rar
AEPZ3YBRMIR forth& BRRé16¥ adliBioalof 0fIUvLsoRition bdhaty(RE T A S\ HBZ RS Y
and | R spectroscopy. Exanple 11: Formation and

glucosedn a/QNA solgfiomNA/ pol y(ani no ester)s conpl exes [ 0229]
Plasm d DNA (pRE-Luc) was diluted to the sel ected

[0230] c @xaaiple &2: Difedt of waight ratids @ Petaxfatiop dfiDSAcmiguatier,
with vortexing. Various amounts of 0.1 M solution of

o PLVGEYER ARG St s o v
protonated form at physiological pH, enabling the poly(amino ester)s to interact with the
negatively charged DNA. The results of the agarose gel electrophoresis in Figure 5 demonstrate
that the migration of DNA was retarded completely when the weight ratios of poly(TMPTA1-
AEPZ2)/DNA were higher than 1.5:1. The complexes of poly(PETA1-AEPZ3) shows similar

effect.

[0232] Exampe: 13: Effect of weight ratios on the dimension and shape of poly(amino
ester)/DNA complexes

[0233] FIG. 6 shows poly(TMPTA1-AEPZ2) and DNA can form complexes having diameters
raging from 50 to 150 nm at DNA/polymer ratios above 1:5. The results suggest the complexes
formed at ratios above 1/5 can effectively enter a cell through endocytosis. The particle size
data are also consistent with those of the &-potentials shown in Figure 7. In general, complexes
can reach a maximum diameter as charge neutrality is achieved and aggregation occurs. Figure

7 shows that charge neutrality occurs at a polymer/DNA ratio between 0.5 and 1 and the &-



AEPZ2?) added was cal cul ated based on chosen wei ght
ratios of pol y(TMPTAl - AEPZ2): DNA. After the sol ution
wor®eilmsswbat ed at anbi ent tenperature for 30 nPCI/86:2006/000109

gentl e vortexing, the poly(TMPTAl - AEPZ2)/ DNA conpl exes
were forned. The conpl exes were mxed with a | oadi ng

buf fer and | oaded onto a 1%.agarose gel contai ning

et hi di um brom de. el ectslpophoresi S was run at room
tenperature in HEPES buf f er (ZOrM pH=7.2) at 80 V for

potentials 1 he FEEBLes SERRRILA P IASORPePETAE SRBRD PORR Y
polymelffﬁﬁréi%%gy al%\%‘@/ ?qﬂhéﬂ MVetd B the MraRtivh bﬁﬂarﬁﬁle@ of sthdtEsiZe by the

5% gl ucose to a DNA sol ution.
preventﬁnamagg‘egeﬁlonEfAﬁ aunlaotremdansmserrf@d fon poly(PE'BA Tﬁiﬁ@%‘f*
com leDNA mgration [0231] Al the primary, secondary and

PXErtiary amines in poI y(TMPTAl - AEPZ2) were in the

protonated form at fp siol ogical pH, enabling the

Exampjeoldy Cyté tosicitytassaysoftpsly (Amineester) t h t he negati vel y
charged DNA. The results of the agarose gel

[0234] embémme esitded i El\/giMeuﬁplelmamaémm 1©% E@S at B%°C 10% COso,
. giatlon of DNA was ded conp %tel
and 95%eslgghe Hgifie Bt tae,psﬂi i SsOyER )9 SRATRGT weThyragred in

!
serum Sh?@qgﬁ“z%\?éd 21?%%[& bl 0232 Exsgﬁﬁp%laﬂi )é&ﬂ;e gg?ﬁfg%%)v\?enlﬂ@{/\ﬁ/ere

routinely atdassredyfot Eveanilepnis arshosarcdarithiayeee adiuped i Afiand 2?0 320 mosm/keg,

oS, A T SERR, LR 1 B BB v,

Wlesbaﬂég CREM AP MATRr boerhRBt HiduBdtioRNAE Raltyeiediah ives regiaed with 100
: The rFesults sug gest t he conpl exes forned

at
ul seriat difiitivas abthegolynsers and dfef edls weeg yw\é‘?ﬁt@ fog apether k- olig. medium

it RS B S B S B RIS g o

mmlmlfé @ ERanbe of AgSBPAE BlrmafiONBEGXES tlfé&ihafg%d@iﬁesa)ﬂmweiﬁs @hd polymer
di aneter as charge neutrality is achieved and

before aigiresyét, 51dnn@by§1¢tnszolﬁr3dh2é dﬂpbﬁmlx\l?t@%tuné hegrgjde (MTT) assays.
i B A S PO R 500 e o

added th b&@htwagtovléwﬁa RANOITY chhcmradéh 6£0.3 aly/m\ After 4 h, unreacted dye
pol ymer/ DNA rati os above 5/1, which have led t th

was rerfavedhityiaspirasfonp i ifeimsgan erystm werg disgolygd tm@%léwwpm@ (BDH
laboratc%&ﬁ&%&%e%@%él%@f@?%l %cg ﬁ%elc ogl%otgmgt?%gﬂ}y ﬁldarI B ISA reader (Model

550, Bio-Rad) at a wavelength of 570 nm. The spectrophotometer was calibrated to 0
absorbance using culture medium without cells. The relative cell growth (%) related to control
cells containing cell culture medium without polymer was calculated by [Ajtest / [A]control x

100. Similar low cytotoxicity is also observed for poly(PETA1-AEPZ3).
[0235] Example 15: Comparision of cytotoxicity of poly(amino ester)s and PEIs

[0236] Figure 8 shows the results of the cytotoxicity assay. Poly(TMPTA1-AEPZ2) has no
effect on the cell viability up to a polymer concentration of 150 ug/ml. In comparison,
poly(ethylenimine) (PEI) (25 K), one of the most efficient polymers for the delivery of DNA,
shows apparent toxicity as reflected by the significant decreased cell viability at a polymer

concentration of 40 pg/ml. Cytotoxicity assay is also conducted using poly(PETA1-AEPZ3)
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5 Exanple 14: Cytotoxicity assay of poly(am no ester)s

[0234] 293 cells were cultured in DVEM suppl ement ed
wWowaok/118396 FCS at 370C, 10% CO2, and 95% r el at i R€T/SG2006/000109

hum dity. For the cell viability assay, polyner

solutions were prepared in serum suppl enented tissue

culture nedium Osnolarity .gf the preparations and pH

were routinely neasured, 3% exanpl e, pH and

osnol arity wer e adj ust ed to 7.4 and 280-320 nosm kg,

compors RS S RS RSP YR} s v o -
I cubation, the
o o ERUFR o e CSe R ompece
ilutions of the ynmers, I
Examplerié s;.valéaaqs&ctxgn&?ﬁwncyzofrwl) anchabpIRnR Bt
extraction was aspirated and replaced by 100 DVEM
[0237] vvlThh outitreéransfettiomiffitisnoeofitody (eminegstcs)s Wéb@teé in 293 cells

using thﬁ 8;’ el g?n @?%tgﬁll‘@x pé)zygl’fﬁ}gﬁf @F—Q.Eidztﬁ gncP}TJCR@QLI% BRARH

poly(PEa‘A14A§PZBWd%1LH1bmA Zellh e, ediddhienytiort mttraazfabmonmto 24-
assays. Sterile fi|ltered MIT (

well plagmgBm:tpnéﬁlgl@nsogJ@ LincpbrPark %Mﬁl@&?@tyb‘ﬂﬁﬁ grlé)d pgr‘,ﬂwf:l;l1 with 0.5 ml of
comple‘& Fr)nBe%lmﬁaitt delasd Bgtré?s‘f&}l lthe b %Ilt eruﬁ?ﬁxﬂza@h feNalasty, laced with 500

concen Iron O unr eact e

pl of seM@s fre € IDNENL. HSblﬁﬁﬁVlDHIA @ii‘npléhe (T0fr i wdith varipss ol's (WEN/@) ata
di ssolved in 100 m/wel | |.abor at or
DNA desa 95 p1vellrie dpped o fdunribtn CpetaRauEs iesels foxd et 37

°C. Thi Hle %ﬁf%g a%gcggrﬁt}nlg\@# bf £ &h3hpl ﬁ% RieBAM 2Rl cls were further

mave e spectr toneter was
incubatehfor bs zht e'dftetr chedinaitsatiohahe medsmngfasz ditawmraatt padiherwvell was washed

wito X 8BS G Gt Db B LAt B0 Bromes

Co. W1Q9| TH@ f:ofﬂ@@xé‘saslvéi"é lcab1ed abyr8[°4] foe30 niin,[tRCRRirhed torodfO.
imlar |ow c%t otoxicity is also observed for

temperqmmleyqopteﬂm Byr, 20[1912%}11%%%11901“66%9%‘% ap gftllected into
toto t

0.6 ml C&Xﬁlé B eg ﬁgntngigﬁ él%p 3 n? El)° ;E?%%Jg |1§S| ?fgl[eg-gﬁgllf.or testing.

The lucHerdayd AT id cAEEZZLtshas n’ikcase:feﬂ asmg arutifeeaseeissay Kit (Promega Co.,

st e RS ot g o
The llgﬁt%lt%ﬁj%)%glfel iz R HB srofe] cdnbénteiiloh e the Rl cRiMsts, which

arent toxicCi ty as reflected by the
was messuged fisingmprotiiv nesay &it (Be-Rad Lats, Heto;alm Cahﬁ@m@)wérhgh transfection

trat f 40
emcing e -8 A3 i e REDN TR ™ ! °°

experi nment al data show t hat the pol (PETAI AEPZ3)
[0238] cd«}mmmqy niEffect of weightratios omtrapslectiompfficiengy of PPU(%I“‘“O

ester)s PO YT concentration of 200 g/ .

[0239] Figure 9 displays the results for the complexes comprised of different weight ratios of
polymer and DNA. Poly(TMPTA1-AEPZ2) yielded the highest transfection efficiency at a
polymer/DNA weight ratio of 20:1, which was about 70% of control experiments employing
poly(ethylenimine) (PEI) (25 k). It should be noted that the non-optimized transfection
efficiency measured for poly(TMPTA1-AEPZ2) was obtained in the absence of chloroquine, a
commonly used weak base to enhance in vifro transfection through facilitating the release of

DNA vectors from endosomes. The high transfection efficiency of poly(TMPTA1-AEPZ2) is



Exanpl e 16: Cell transfection efficiency of
hyper branched pol y(am no ester)s [0237] The in vitro
wao e@nsisser i on ef ficiency of poly(am no ester) SP@ESG2006/000109
eval uated in 293 cells 5 using the conpl exes forned
with pol y(TMPTAl -AEPZ2) and pCAG Luc DNA and
rol y( PETAl - AEPZ3)/ pCAG LucoDNA. Cells were seeded 24
h prior to transfection intdé 24- well plates
(Bect on- Di cki nson, Lincoln Park, NJ) at a density of 5

X 104 per well with 0.5 nl,of c | et J Al .
probaby i oshe AR BEFPO PR B P LB POt Fith DNA
through! i8Rk 26 cidd Witk PRosPhafgré@sUandf the Buibbfdubabiitityyfien HHANA

conpl exes (100 m) with various ww (or NP) at a O
simultampgaskyexistiog senogdans|amingsraad dertipycenines: s/hishdaciligats thg selease of

. ncuhat ed Wi{. N : . i

DA IR i B ich et tine) i ookria fof By IRAAEPZ)
cells were further incuybated for 48 h, After, the

Examplel8y Fluqrsscenes emission oh hygertyanehedRaly Guyne fHel| | was
washed with 0.3 m | XPBS, and cells were perneabilized

[0240] witiyipedBhchtd pdlyBVIPTAY sABPE)EHEE (301x3) W@r(gmgf&d@@ deionized water

Ws.). The conplexes ol ed.at -7 fo '
o) o P RIS AR P v R o e o
two hodr®foRGv&l By @c?@sit g)H foet WifENaOH soRMIGhI(L.0NEY. ATy eléeds solution
_ collectedinfo 0.6 nml of tubes., After centri fLJng\tl%%
display{ hl8@ boniBesrenceavhen igpdiatadebydaMdightatdos e eBely (BEFA1-AEPZ3) also

sting. .The lLuciferas LV ' %L
s USRS R S AL b S o B Rn bRa
UV lightRdhs BaoreWenicd papeaies bfigblecanihd edteryhadne veriosBeolehidirdveights
Lumat LB 9507, GCer n_any%_ for 10s. The light units (LU)
and degress ©F RengRingy &8 2ls9dnyistiedrdt ei n concentration in the
cell extracts, which O was neasured using a protein
[0241] aFsayre kO shovBi iRt dxabistjonHedcalissson hadrpscenes Wpctrapigh

transfection efficiency i b :
hyperbrgait PR RERPST ) EROR SETDI b AT OSSP LRy eo estr)s
present§&hd 8&dita@dn YWRIAHAB66 atd A8 @rentisanebaitdt 460 afif.i ci ency of
poly(am no ester)s [0239] Figure 9 displays the

r Ul K-S @ i - i1 .
[0242] V\gtlslé H%léerrgttglg% élﬁg Fh%%ggh‘lp g?%g %g(‘rf ngﬁg&%ﬁ%’?ﬂfsggit{eg%@%{ are for illustrative
purposesARRZAN thiteladeds tbdifltabestr chareges frelighit sirerediwidli bersuggested to
a_polymer/DNA weight ratio. of 20:1, which was abqut L
personszoediin st Hid 2% Febs inelided BBIRF Ayrih 8?@16‘8?4?9‘1 %ﬁ‘ﬁ%s’hw“‘m
and sco%g> Bt dhe (aﬁﬁ‘elt{@}:d claim$ haulFibheations, §dtehftahnd Hlent applications cited herein
on- opt zed transfection efficiency neasured for
are herghyl ip¢orpraiat baEekancadrsthely eatitgsufor all PHerostisence of
chl oroqui ne, a
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commonly used weak base to enhance in vitro
transfection through facilitating the release of 30
wdheesssor s from endosones. The hi gh transf ece€8G2006/000109

efficiency of pol y(TMPTA ¥pAEPZ2) isprobably due to

the existing primary am nes which participate in
VVHAIﬁSr | R exes with DNA through ionic interaction
————*wréﬁLpggggﬂ§$e groups, and the buffer capability from

t he sinul taneously existing secondary ani nes and

tertibry ahibreshedpolytanine psten sempeyl havingapolymeriekbone

comprii2 bR SFB e A ARG BTG et Bhohcondary
amine ki, 85168 60e B iadiindlinlayp anidatd eash tdeqpester (mith ges.
ester)s [0240] Hyperbranched pol y(TMPTAl - AEPZ2) - HC1

(30 ) was_ di ssol ved .in, dei oni zed ter (4. m t..a .
conc gzt r at fBHCYRPOENg Oﬁﬁp“fﬁ‘ ¢ ng)e}n afﬁ%‘sg‘&rllelﬂfi 58}‘?) %ge§ linkages 1s
5%F 3 rature for two hours, followed by
conneCtg&c]F(J(ua% p t%gl%%gl‘gg{agg NaOH solution (1.0 M. The
col orl ess sol ution displays blue | um nescence when
i rraddat edAldyangiied pollytamino sger) samprend havimgihe fonppie)
also 0 has a_UV-vis absorption ang exhi bit an evep
stronger fluprescence em ssion when excited by UV
l'ight. The fluorescence properti eH-efc-polyRfi-moi— B’
ester) having vari ous? mol ecul ar _Aei gh|ts and degrees of
br anchi ngs afe @l so i&vestig%?éay [0F41] Figure 10
shows both f g;uﬁnréfrqn—amd enP’ssi on fl uorescenge
spectra of a hyperlbr anched hol y (A ng ester), such as
pol y( TMPTAI - AERZ2)R! The pol yPan 10 e[ster)s [5 presents
an excitation band at 366 nm andcap-@w-sei-oRr!bamd|-at
460 nm [0242] It is understood thatlthe exanpl es|and
enmbodi ments glescri bed herein are RorR% |l ustrativelx
pur poses only and that various nodifications or
changé@ﬁﬁﬁllight thereof will be suggested to persons
skill edy éxp'nte%@r@Jt%veé}{“fjaﬁdﬁ)otu@’l@,ﬁoo;nd uded w thin the
spirit and1 purview of this application and scope of
the apwanrd®d, B aid®’ isAhdeppndshily seleeed froputhe grasp cgpgisting of

atent .appli.cations cite erein I r eby

hydrogdt, B O a THURY hY‘E‘Péﬁeﬁ‘é‘g‘Y.ﬂﬁo"tyk%fi‘dr Qyécﬁ?lgaf y for all
pur pogs-oRATRT RECRAIRVER] RS:is thdepsndembicdeetaudfrorth aims group
ester) corrpound havi ng a pol ynmer backbone conprising a

consistipg of hydrogens flewerve Hadiumgndhyidrpcadiyd pol yner backlone
has a egst 2 RN [ , Shn®BENR 2
tort: a0 808 RO RN ARPEL RIS e3lp (ABRIngO
and N(RI"h /€97, RherEineeach Ryvis heflepéndently seldstedviremethe geptuplcengisting
of H, hygqggwgl];ylf l%lf{ig@g){ tarelcrl thlilohnylﬁi(%l eyi atlna eg&ngfefglb %gd k@4 2 btogcriécf BN and Z

to form a cyclic structure, and wherein each of R R! R" and R is independently selected

from the group consisting of oxo, -S-, optionally substituted Ci.30 alkylene, optionally
substituted C,.3 alkenylene, optionally substituted C,.30 alkynylene, optionally substituted Cs.
g cycloalkylene and optionally substituted Cq.15 arylene, any of which may optionally contain
one or more heteroatoms selected from the group consisting of N, O and S; and each Z is
independently selected from the group consisting of N, CH, C-hydrocarbyl, trialkyl,
triarylene, heteroarylene, tricycloalkylene, triheterocycloalkylene, tris-N,N-dialkylamino,
tris-N,N-diarylamino, silyl, a metal and C(R*R”), wherein each R* and R® is independently a

covalent bond, H or hydrocarbyl or together with C join to form a four- to twelve-member



3. A branched pol y(am no ester) conpound having the
formula: 3 wherein 4 x is an integer between 1 and
w@bwat1185@7 000; 5 each of Rl, R2 and R3 is i ndepenserns/ 00109
sel ected fromthe group cqysisting of 6 hydrogen,
deuterium tritium hydroxyl, thiohydroxyl and
o T - : pRp3 6 RS RO and
eatbocy B L N P T N R et ot h ot
R caniyt e oge primesudreinb wnoug, aisedondargraciiny group aorsay¢arb@n-esbon double
of L1 and Lé)Pi s, i ndependently sel ected fromthe group
bond cqugipateditp #§APPRKIEIOUR0 and N(- R13-) (- R14-)Z, wherein
each 1% defectdadriie AeRbhY cRlsBRE BENT COINCLIRIrGEa8bH), trialkyl,
consisting LI of H hydrocarbyl, hydroxyl and .
triarylendy heteyodrydsyd, fricyalbabiytdme o ihgtedcsplgalRylene.drigdhedialikplagino,

. d L2 to,forma clic structure, and wherein each
ms'N’I\g'alaﬁ%ﬁ,nmﬁﬂl,lylﬁ&‘g]aérheg‘%im4 i s i ndependently sel ected L3
f r om phe sde@epf6aNEE stdup@ondistingnf H, NH2, dydraaddyl,wilyl, thio,
substituted C1-30 al k¥l ene, optionally L4 Sfjgstli tluted d
alkylthigpargighia) kakgtiraylosp: dloraming, aylserine. fietsgosyl diplkylamino an
. y ene, optionally substituted C3- L5
dlarylargic%t%al kyl ene and optionally substituted C6-18
aryl essch fB} anfl Biis mdepemyertiyt setavted! fjone thret grionp fénsistieg of H
nor e geter oatons selected fromthe group consisting of
and hydkpeagh¥nd S; and each Z is L7 independently sel ected
fromthe group consisting of N, CH C hydrocarbyl,

trialgyl, 8 témpsotdesTelaifie, aheriy Adfselected from the group
tricycl oal kyl ene, triheterocycloajkélene

consisting io§ mmmhoingl, kptiensllssubstiouted piperazmyhiontignally sybstitatery | |
S tal ) i i .4
pveiafy 5 gy PR M1 A RO R,

together with ointo forma four- to twel ve-nenberl
car boSycl i Thecompdwerdar\etdimS, mharpin wis 4n integepfrom lsto about
that Rl, R2, R3, R4, R5, R6, R7, R8, RO and 2 R cannot
have a primary am no group, a secondary am no group,
or a carbon-carbon double \ bond conjugated to a
carbogy! gmasBemfbonhll dfel@l3% ehddg b Holydispersity deveen about 1
consisting of N, CH, C-hydrocarbyl, trialkyl, 5
and about far yl ene, heteroaryl ene, tricycloal kyl ene,
triheterocycl oal kyl ene, tris-N, N-di al kyl am no, 6
tris--H N-di bR of S did] I1; Ai{ fdependentl
sel ec?‘! ed f:[\ggnwtnﬁgb Lgfraoolfgué%ﬁng’é ?&gltgfe%g%%ﬁH,anﬁlﬁz ,lé mdep Y
NR'; hydrocarbyl, silyl, thio, 8 alkylthio, arylthio,
hydroxyl, aryl oxy, alkylam no, arylan no, heteroaryl,

di al kgéc%rgfqg , ﬁ!ﬂ, q{s, R’,R® and R? is independently selected from the group
consisting of H and alkyl; each of R!, R? and R® is independently selected from the group

2000.

consisting of H and hydrocarbyl;
each of R’ and R is an optionally substituted Ci.3o alkylene; and

Y! is selected from the group consisting of (alkylene);CR’, (alkylene)s;SiR”
and (alkylene)sN, triphenylene and triphenylenemethylene, wherein each R® is independently

an alkyl or aryl.

8. The compound of claim 7, wherein Y! is selected from the group

consisting of (C.galkylene);CR®, (C;.salkylene);SiR° and (Cj.galkylene);N.
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9 diarylam no; and SO each of Bl and B2 is
i ndependently selected fromthe group consisting of H
wa and18sydr ocarbyl . 1 4. The conpound of cl ai nPG/SG2006/000109
wherein A is selected frOQ%the group 2 consisting of
nor phol i nyl, optionally substituted piperazinyl,
optionally substituted 3 piperidinyl, optlonally

substyt ut e@‘h@é@rﬁ%&.{nﬂ)@f Bl SoRhERRAY! 3 selebtiffont €@ group
pyrrolidinyl he conpound of claim3, wherein x

consisting oﬁ(cmﬂx(age(CHz)oStRiamcb(%ﬁaN 2 2000. 1 6. The

conpound of claim3, having a pol ydispersity between

about 2 . 4 , 9.

wher eil?11 ea?ﬁéjf@gg&gld%f cfaérglshg}ﬂgrgﬁggeg%g I%)E/] §40%IR%8RT%{B and R7ls
H; and ¥aphoeh,);BR°. R5, R6, R7, R8 and R9 is independently

sel ected fromthe gr oup 6 consisting of H and al kyl;

h of Rl R2 and d
the gfbup. THEGHSPBIIRS BimIUaRETRGY ob 4 BYPECRREEn  of
R10 and RL 1 is an optionally substituted Cl-30O

al kyl gne; @R&cén c;uﬂdﬁ)f%ﬂnﬁcﬂ aflefeiosach g RAFRYRS, R7, R® and R? is
al kyl ene) 3Si Rc O and

| conS| stl ng of (a I eney:?h §
H; R', RandyR an@mrqlrﬂpﬁéﬂy? K aﬁ@ld r .lgm@pm&e@%%ymx@ﬂy

h R roaryl. 1
b0, SR, 6 ¢ PASBERUE L s cpafalin oor 21y
(alkylerfeD@’(IHﬁHigg (aﬂlt{,ﬂerié);@i) 0$,6H; N@lkytene GV, &iibeyyleneBCR,

(C1-8al kyl ene) 3Si Rc and (Cl-8al kyl ene)3N. 1 9. The
tﬂphﬂﬁé@ﬁﬁ%ﬁﬁﬁeQﬁ claim8, wherein Yl is selected fromthe
group 2 consisting of (CH2)3CR, (CH2)3Si R and (CH2)3N.

1 10. yJhe ¢RIP Rgéiuﬂfof%la%@ SvheM}?Lbis'NIQ]é(éthf1ﬁ¢(-R531—)(-R14
R6, R? R8 and S H. and Yl is (CH2)3CRC. 1 11.

)Z;  The conpound of claim 10, wherein Y1 is (CH2)3CCH2CHS.
1 12. The conpound of claim 7, wherein each of R4, R5,

R6, Rgach %Ranﬁs IEB RS R® and R’ is independently selected from the group
consisting of H and alkyl;

each of R!, R? and R? is independently selected from the group consisting of H
and hydrocarbyl; each of R RY R® and R is independently an optionally substituted Ci-30
alkylene;

Z is N, CH, or C(C;-30 alkyl); and

Y! is selected from the group consisting of (alkylene);CR°, (alkylene);SiR’,
(alkylene)sN, triphenylene and triphenylenemethylene, wherein each R® is independently an
alkyl or aryl.

14.  The compound of claim 13, wherein Y' is selected from the group

consisting of (C;.galkylene); CR®, (Cy.salkylene);SiR° and (C.galkylene);N.

15.  The compound of claim 14, wherein Y! is selected from the group
consisting of (CH2)3CRC, (CH2)3 SiR‘ and (CH2)3N.

16.  The compound of claim 14, wherein R*, R*, RS, R7, R® and R’ are H;
and Y' is (CH);CR".
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2 H RlL, R and R3 are H or Cl1-C8 al kyl; each R10 and
Rl 1 is independently an optionally 3 substituted
W@ sshkyl ene; and Y1 is selected fromthe grOURG2006/000109
consi sting of 4 (al kylene)3CCH2CH3, (al kyl ene) 3Si
CH2CH3, (al kyl ene)3N, tri p enyl ene and 5
tri phenyl enenet hyl ene. 1 13. The conpound of claim 3,

wher ej7n L1ThesSc ard)@claﬁnﬂé Meranw RE 127 2 9nd; R93areH
each of R4, R5, d RO is |nd endent |y

R!, R? agd R& atedd Ofﬂmﬁstdﬂé’lmaéhpf R o LS aAPrHPlEHGSELied CLag

f
alkylend B0 §7 BB SR pe kS e BEEREBE h SPEIGR, T o
(alkylenBh8iGHRH;, arﬂj(all@l’bﬁeﬁm4tripﬁemyﬂd&pﬁﬂdﬁplﬁényl@amemylamaaI |y
substituted C1-30 7 alkylene; 8 Zis N, CH or C(Cl-30

Ikyl): and 9 Y1 gl.ect o h
e a8 8L el el o L o F0ne Ly
N(-R- rRlpggné’aaﬁ RERANE ;Ryl I@h R’a)&h@ Re E@Bﬂéﬁeﬁﬂﬁ}tly"&%ﬁﬂrﬁ&@ﬁ{é group

ependent an | or ar
consistingofidand atifyl;chet of RS ,R \MléBéllﬁmnd’dpﬂll@efg @&ﬁctﬁﬁl from the greup

cons1st1%gj)§§|apg§ pggré) pJ Gg 1%1@]1]{183% épg )Jﬁl{p e?eliqfntlgfﬁn optionally
substitufed @Y 91‘{1 RheC & lebtkd R fﬂ&%dﬁlsﬁﬂé 6£NeGHf andra(Chey

gro conS|st|n of d
alkyl); a@a@ﬁg)ls wlecleflﬁom'ﬁhg g&wﬁ@aﬂ@imcgfoféaliﬁyﬁp@L)ACRM@ﬁglieﬁe)RﬁW:

B T e R

and RO are H, Rl R2 and R3 are H or, C1-C8 al kyl; each
of Rim.an dTR:ldompomnd of plaim 8 Whersmb%]t istselieetdd Giongthe group

COIlSlStlgé g{&ﬁ%%ﬂ%ﬁ@%ﬂgé@y@a@fﬁ?rg )@Sﬁ%@&lﬁ-@ 1\gons,l sting

(al kyl ene™N, triphenyl ene and tr| phenyl enenet hyl ene.

18. The coTROskifp aﬁldcdfalaﬁmas wheeri V' Baclectod filonathe gkoup
_is |nde endent | y 1&5 - R14- )Z; each of R4, R5,
consistimsof (€7 i@af@iﬁgsl alil(h Ment | y sel ected from the

group
21. The compound of claim 19, wherein R* RS, R®, R7,R® and R’ are H

and Y! is (CH,)3CR°.
22.  The compound of claim 21, wherein Y' is (CH;);CCH,CH;.

23.  The compound of claim 18, wherein R*, R®, R® R, R® and R’ are H;
R!, R? and R? are H or C;-C; alkyl; each of Rw and R is independently an optionally
substituted C;.30 alkylene, and Y! is selected from the group consisting of
(alkylene); CCH,CHj, (alkylene);SiCH,CHjs and (alkylene)sN, triphenylene and

triphenylenemethylene.

24, The compound of claim 23, wherein R, R, R*and RY, R’, R, R",R®
and R® are H; each of RY R RB and RM™is independently CH,CHy; Z is N; A, B! and B
are H; and Y! is (alkylene);CR®, wherein R® is an alkyl or aryl.

25.  The compound of claim 24, wherein x is an integer from 1 to about

2000; and Y' is (CH,);CCH,CHs.
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consisting of H and alkyl; each of Rl, R2 and R3 is

i ndependently selected fromthe group consisting of H
wa@pwohyssupcar byl ; each of R10, R1L 1, R13 and Rid1/862006/000109

i ndependent|y an optional |y, substituted C1-30

al kylene; Z is selected fromthe group consisting of

N, CH and C(C1-30 alkyl); and Y1 is selected fromthe

group%@onsqﬁg b&ﬁp@tﬁnd(cﬁ'lcl%)hh%e)whg@ﬁ&x(saﬂ kyl ene) 3SiR

(al kyl'ene) 3N, "triphenylene and tri phenyl enenet hyl ene,

wher e2h R The acma@tkgdl of staimrdy Whereitugnid compauns has apwmber

t he group
mdecu@‘Bﬂ@f@f E]'ﬁt 68’?\“? %leg{f?ﬁleaﬁg)agg%gog%? @If?rgb kyI ene) 3Si Rc
and (Cil-8al kyl ene) 3N. 20. The conpound of claim19,
wher ep8 Y1A rasde@ pbBdarhine wsteNeogpound havisg theifogmdé:
(CH2) 3CRC, (CH2)3SIR and (CH2)3N 21. The conpound of
claim19, wherfin R4, R5, R RF, R8 and R9 are H and
Y1 is (CH2)3CRC. 22. The co d_o,f1_cJRa;|_rmH2_‘L,_\Ah@r ein
Y1l is (CH2)3CGH2CH3. 23. o‘[lgé coffpound of claim 18,
wherein R4, R5| RG, R7 R8 and RO are H Rl, R2 and R3
are H or Cl-C8| akkyl ; eachoof R10 andeR1 1 is
i ndependent |y gan| opt| al I subgvtltut led C1-30
al kyl ene, ane\—w’-lo-t—QHsel E\Bp@m- l-htc-tgﬂ'-zcrtﬁi1 —citrs8t i ng
of (al kyl ene)3 (al kyl ene) (;HZCHS and
(al kyl ene) 3N, |trip enyI end and,4ri phenyl enenet hyl ene.
24. The compound of claig”28, wherein Rl, R2, R3[and
R4, R5, R6, R7, R8 and RO arom —e&etﬁ—aﬁ—mﬂ———F&l—BsRlS
and R14 is indgpendently CH2t;H2 Zis N A Blanbl B2
are H and Y1 15 (al kyl ene) FSCF!% wherein Rc is an
al kyl woeretd yl . 25. The conpound of claim 24, wherein x

IS an integer fr m 1 to about 2000; an
(CH2) 3 dansdensy ?Y aFpigteg ool fmck?l%ﬂ'ﬁ?rﬁéé()b’vmer ein x

' S 1. ZT of_ﬁleR@ g eattl ol f&fln&%p%hd@n%y sWI3Ek8 ffdnb e Group consisting
oun has’ a ‘nunber nol ecul ar V\Elcght bet ween about

of hydrsg):ﬁh, deuteriiunaytritiatwo bydregy, didydraxyl andigydrgcagednched
pol y( gac %I@Ske rF26 ﬁ® rﬁmﬂm qllh ci RO 12; thde{:é’l{dé}{h? Selm&{ ﬁ'bljﬁ the

group consisting of hydrogen, deuterium, tritium and hydrocarbyl;

each of L, L? and L? is independently selected from the group consisting of
NR'? and N(-R"-)(-R'*-)Z, wherein each R" is independently selected from the group
consisting of hydrocarbyl, hydroxyl and thiohydroxyl and each of R and R is bonded to N
and Z to form a cyclic structure, and wherein each of RY R, RB, R" and R is
independently selected from the group consisting of oxo, -S-, optionally substituted Cy_30
alkylene, optionally substituted C;.39 alkenylene, optionally substituted Cs.3 alkynylene,
optionally substituted Cj.3 cycloalkylene and optionally substituted Cs.1g arylene, any of
which may optionally contain one or more heteroatoms selected from the group consisting of
N, O and S; and each Z is independently selected from the group consisting of N, CH, C-
hydrocarbyl, trialkyl, triarylene, heteroarylene, tricycloalkylene, triheterocycloalkylene, tris-
N,N-dialkylamino, tris-N,N-diarylamino, silyl, a metal and C(R"R"), wherein each R* and R®
is independently a covalent bond, H or hydrocarbyl or together with C join to form a four- to

twelve-member carbocyclic or hetercyclic ring, with the proviso that RI, R2, RS, R4, R, R6,
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X Is independently an integer between 1 and about
10, 000; each of Rl, R2, R3 and R18 is independently
w@edoea1ssd7 f rom t he group consi sting of hydr ogePCT/SG2006/000109
deuterium tritium hydro , thiohydroxyl and
hydr ocar byl ; each of R4, , R6, R7, R8, R9, R15 and
R, R}, RARERH nﬁggrfcf‘ﬁs bhdot %Q'lfeeé:gx%ﬁafyr #MFhé BRI #Y&ondary amino

>ctonsi’stihg rogen, deuterium tritium and
group, dryadoaniomn-tarbon dauble lodnd cbpjugatedela t@bpryligielpendent | y

selectgd fromithe group consisting~of.
N Ry SR 5 BBk SRt BT S RN sstroprytene,
tetra-N 3eHR My REniHh6 A8Irs-PENCi Ay Rntiae SbisdhierRgoadity Ened temmay dydlkylene,

hydr oxyl and thi ohydroxyl and each of R13 and R14 is
heteroatydenseand amitalind Z to forma cyclic structure, and

wher ei,n ’ 2 . . .
' naeptnianer 5 befiode el hisoi e G ITE Fbiod iyl . i
alkylthioXatylthiS; hydepylpargloky, alkyismirdoytgthnihe IRtabiryl, eirdkylamino and

) optionally substituted C2-30 al kenyl ene, optionally
diarylagiest i t ut ed C2- 30 al kynyl ene, optional |y substituted

C3-8 gyl ikt E%Baﬁqn@e%%&%& ls¥le St Bbhd 1k @fouiptrohSisting of H
aryl ene, any’ of Ich may optionally contain one or
and hydrocaebyiet er oat ons sel ected fromthe group consisting of

N, Oand S; and each Z is independently selected from

the grQup nsi stin N d [
triar ??’ene‘,ﬁ%ﬁ 8?’3?%"5%\/‘%%%@ ﬁ’_llwg % Ynoéﬁi%lg&néeq frbf' i Ehp
consistiinf lof ﬁio@%ﬁﬁﬂl?l, @Fﬁ&iﬂdﬂ@@&bstﬁlﬁté@ pipbkaing, apkiyhaly substituted
o tris-N,Ndiarylamno, silyl, a, meﬁal and RaRti@W
piperidimtk opiipnadiy sHbIHuUtaH azatidinyd andertinsatie substitutecdpyrglidiny -
bond, H or hydrocarbyl or together with Goin to form

a_fougg tOTHWeLNBoRRITIRaifmas, RARYE k ¢ & infeefromcl iohbout
ring, wth the proviso that 'Rl, R2, R3, R4, R5, R6, 12

2000. R7, R8, R9, R 12 , R 15, R 16and R 18 cannot have a
primary am no group, a secondary amno . 3 group, or a

aroupiiia 930 AR e ALARR S Ao aB) Qn abput
15

and abdut 5si lyl, tetral kyl, tetraaryl ene,
tetra-N, N-di al kyl am no, tetra-N, N-di aryl am no,

tetraheteroal kyl ene, . tetr.acycl oal kyl ene,..1 .
het er 8ar y| gﬁ% ’chgﬁaurgl ‘#g‘ﬁadﬁ 8 W%ﬁ{e?rge@glog& ’g[dz g dinis pe
indeper%lgﬁﬁ‘f’NRm} Shat RNRIORS 7, RHZR® RYARYGa R is ifiddpéhdentifiselected
a

kyl thio, aryithio, hydroxyl, aryloxy, alkyldnino,
from thagydugrdonsistingefdd end glkyl; @aqh’q:(f')R alki awdR {gs independently selected

di aryl am.no; ea f .. B do B31 ] 17 s
from thF b B asrat pttorart 8 JROuR cBRLR e ingepgndeptly an
optionally substituted C;.39 alkylene; and Y? is selected from the group consisting of C, Si,
tetralkyl, tetraarylene, tetra-N,N-dialkylamino and tetra-N,N-diarylamino.

33.  The compound of claim 32, wherein Y? is selected from the group

consisting of C, Si, tetralkyl and tetraarylene.

34.  The compound of claim 33, wherein Y? is selected from the group

consisting of C and Si.

35. The compound of claim 33, wherein RY R, R6, R7, R R®, RY, R
and R®are H.
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1 and hydrocarbyl. 1 29. The conpound of cl ai m 28,

wherein Ais selected fromthe group 2 consisting of
woretophaisinyl , optional |y substituted piperazi ngET/SG2006/000109

optionally substituted 3 geridinyl, optionally

substituted azeti di nyl gioptionally substituted

pyrrolidinyl. 1 3300. The conpound of claim3 ,

wher egg x Ege of géﬁrﬁ%fclaflﬁl@? Jvhéx‘énﬁ@‘b@'&s R® 200R%, RE, RYE, R

18The compou [ aj m 28 having a pol dis erS|ty
and R ¥tze¢ He esvhatf Rt R1ami Bnm independently selggted rpm 6o gmqpﬁ:@n@stmg of H

and Cr-La gl San s ok 150X LR indoadndaply ARCottphifsfbsgpred Cuoo

alkylend,2nd R*16 s1de RrdB thé gtoﬁlﬁ epasistRitof L, Sgitetedlied], @uharglent ftetra-
roup consisting of H and alkyl; each of R1, R2, R3

N,N-di alnm.p@nudéetirm ehaTElafigo.sel ect ed 4 fromthe group
consi sting of H and hydrocarbyl; each of R 10, R 11

and Rqd7 i 3}1& Qaﬁﬂgﬁgﬁiﬁc M8, %&em &QH'L“YS fnaa%u&ﬂtr

C 1-30 7al kyl ene; I's sel ected rom, 6eg;oy o 15 16
and each@fi&F ahd hb1soﬁd@pn&ntly6ﬂ(tléPf)éRk@f)Z ea@t Rad& yRerl% R°,R,R7,R

detra-N N dia andtetraNN— L.a
and RS nogpanab e onn 10 wn Soiiipe OF B A8 g of R . R%, RO
and R'®fik ﬁ{@egé}ﬁleﬂﬂl}%h@eczecpﬂ&ﬁ'tﬁé biddp @f)ns@tm?lof H ﬁidf@dkwaﬂ@rh;cbach of
tetra ryl ene . The conpound of claim 33,

R, Rl\(zmd R, ? $cindeneadertthioan qutienglhombstituted{sise g]ikﬁ]g:n@f an@ Xgntg selected

N

N, N-diakbRniggrpound of claim 32, wherein R4, R5, R6, R7 RS,
, RI5 , R16 and R18 are H, each of Rl, R2 and R3 is

mdependently sel ecte r oyp. consj std ng,.of H
and C38.C allk§rompaguyl %f"qafl‘z‘?[’()m;7t W%i‘% dlsﬁfl; { gf{on? the’group
consist1'ng§?@e§{j?&falll¥yl%ﬁd%@Fabﬁf'l@ﬂe' y substituted C1 O al kyl ene,
and Y2 1I’s sel’ected fromthe group consisting of C5 Si,
tetral kyl, tetraarylene, tetra
39.  The compound of claim 38, whereln Y? is selected from the group

consisting of C and Si.

40. The compound of claim 38, wherein R* RS, R®, R7 RS R’, RY, R and
R'® are H and Y? is selected from the group consisting of C and Si..

41. The compound of claim 37, wherein RY R’ RS, R, R: RO, RES, R'
and R'® are H; each of RY, R% R®and R is selected from the group consisting of H and C;.
salkyl; each of R, R'! and R is independently an optionally substituted C.30 alkylene, and
Y2 is selected from the group consisting of C, Si, tetralkyl, tetraarylene, tetra-N,N-

dialkylamino and tetra-N,N-diarylamino.

42.  The compound of claim 41, wherein R', R%, R®, R, R*, R®, R”, R’, R’,
R R and R'® are H; R'%, R, R”, R* and R are CH,CHp; Z is N; Y? is selected from the

group consisting of C and Si.

43.  The compound of claim 28, wherein each of L'and L% is
independently NR'? and L’ is independently N(-R"-)(-R!*-)Z; each of R, RS, RS, R7,R% R,
R, R!® and R is independently selected from the group consisting of H and alkyl; each of
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N, N-di al kyl am no and tetra-N, N-di aryl am no. 37. The

conpound of claim 28, wherein each L1 is independently
WOR0s2188w11 each of L2 and L3 is independent|y IN(F/R52006/000109

13-)(-R 14-)Z; each R4, RHjy R6, R7, R8, R9, RIL5, RI16

and R18 is independently sel ected fromthe group

R, RY R@ Qﬁd 185 199{1 (Q«I:J‘Eé/ dfr?lﬁ"%ﬁé‘ Blup Bdnsidtthg ¥ Aihydidearbyl;

epen t y se ecte rom ou conS| sti ng sz
each oﬂR %; ! nyctiR aaninlypqndemtd:shamcbptmauy Rletlm’ﬁQt{ Ruip ajleylene; and Y is

dependent | I t
sl 5 b e S BB P QAR
andtet&@tmlg%qamlh@t raaryl ene, tetra-N, N-dial kylam no and
tetra- N, N-diarylamno. 38. The conpound of claim 37,

wherein Y2 is selected fromthe group, consisting of C,
Si, tédral Eye compoundiaiglpin Bnwhersn Ygﬁée@swaé{%th&fgmup

- el ected fromthe group
cons1st1%%§£|5§1 et ! a]t%@%ﬂy%e §I'O The conpound of cl ai m 38,

wherein R4 R5 R6, R7, R8, R9, RI15 R16 and R18 are
H and4%2 | $he ebrepowl dfrcinmtﬁewgﬁmquctsmsles‘tedlfg)rmfhe(gmup

't fé d . The compound of claim 37, wherein R4, R5,
ConSISIRSO #0d@g R R15 RI16 | Q1 and R are H, each of R
R, Rand Ris selected fromthe group consisting of

H and4€l- 88 kuthi poRICHT chfimAUOwhReldRE R, R, 1&7 R§ R’,RP, R
4 Ndependent |y an optional |y substitufed
and R @ﬁk];ll ankY igrsglevtef drogpihe @raip ongisiingel §as é ‘consi sti ng

of C, Si, tetral kyl, tetraaryl ene,

tetragh, Nd'rg!e lé%fﬂl@{;ﬁﬂa% Vﬁt mexfé'u{\kﬁ 'K’if K, fR‘ﬁ RY R941215 R'S
The conpoun alm erein Ri, R4,’
and R'*R6e HRZachRE R'FR?, R b5 Rﬁiﬁ navdepembml}a s@ecpﬂed ﬁmgl thRgn_oupFngswtmg

ot B 05 R Bpellond Bl S BSERSEHEIE

Ikyl sla@urW%& 1¥h&d bh tBe foohststhIC? Si Ietraltgpradaptdny, thira-
> and L3 is inde e%{jbggtly N?ng 13-)( - R?ﬁl ) Z; &gach

N,N-digkylmainorgd teiga-Ney-digglanizgp.  R15, R16 and R18 is
| ndependently sel ected fromthe group consisting of H

and algyl ; g&ﬁfh' of Faimi3B, %greffil@ach%f phdengadent |y
sel ected from group consf stl ng Ha and
indepertipitONGRIY)(: R’é@Zhea:ch Ié;m,, RYR, dRhN iR andiBpEn mmdenﬂy
selectecia Hﬂom tﬁelz &%%{a lcgns1suc1q1sgtolf dd all%rl gac ol%)ﬂl ,eﬁ% R g RY21S independently
selected from the group consisting of H and hydrocarbyl; each of R R" and RV is
independently an optionally substituted Ci.3p alkylene; and Y? is a selected from the group

consisting of C, Si, tetralkyl, tetraarylene, tétra-N,N-dialkylamino and tetra-N,N-diarylamino.

49.  The compound of claim 48, wherein Y? is selected from the group

consisting of C, Si, tetralkyl and tetraarylene.

50. The compound of claim 49, wherein Y? is selected from the group
consisting of C and Si.

51. The compound of claim 49, wherein R* R®, R, R",R® R’ R, RS
and R'® are H; and Y? is selected from the group consisting of C and Si.

52. The compound of claim 48, wherein RY R’ R%, R7 R® R’, R RIS
and R'® are H; each of R}, R%, R® and R'® is independently selected from the group consisting
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selected fromthe group consisting of C, Si,
tetral kyl, tetraarylene, tetra-N Ndial kylam no and
wo etratd%N- di aryl ami no. 44. The conpound of clBECTEE806/000109
wherein Y2 is selected fr the group consisting of C,
Si, tetralkyl and tetraarylene. 45. The conpound of
lai . ILERM ¥2! | el i ubstituted C;.
of Hanfl G Rt o B I gt B g G n o BN ubstted Cuso
alkylenwyead &%ris Rlect®bfrolahe Foup REpsifig oR(5 Si,ratealkyldteRagylene, tetra-
H and Y2 is s cted fromthe group consisting of C
N:N‘dl"’g%ﬁlﬁla@in.o W.te%g}’lgmlﬁﬁﬂn%f clai m 43, wherein R4, RS,
R6, R7, R8, R9, Rl5, R16 and R18 are H, each of Ril,
R2, R83and TRl 8ompoirddaRenast Whestl REREARY, mIpRE, RS, R, R, R,
5 16grouP[F)ﬁcons,l Sfi n of, Hand d2al kyl ; each of R10, . Rl1
RY, R'%and B ard ; RAdRpeRdeRt 1apddh’ aistGiaidis ¢ 18 Db &¢ip ayingeger from 1

ey ke i 1 r .
o avon 4 o) 4 Rt it i By ML ETNE Lol cmost.
N, N-di al kyl am no and tetra-N, N-di aryl am no. 48. The

conpofd offhe kampois, ofwkemei3pwhaemois . , L and L is
i ndependently N(-R13-)(-R14-)Z; each R4, R5, R6, R7,

R8, R1 R16 an .1 Sd Ndepen I
fro ngﬁ'e g &Bﬁ 60188?@%5(1%10?@“128{ H 8’%&1 gaﬁ%(#dpéglg ﬁﬁ%? %ﬂ?cular
weight BeweBBabdifl 560-8/mhsl anddBaB0e)000 ¥/ b6l ected from the
group consisting of H and hydrocarbyl; each of R10,
- R11 and R17 is_independently an_ optionally sulstitfuted
Cl1- 30564 ky K emethod fer preparigg s hraiched BlYRPURY et g 'ﬁe&md
. sisting of C, Si, tetral kyl, tetraaryl ene,

Compn%:lg?'r a- N, N-di al kyl ami no and tetra-N, N-di aryl am no. 49.
The cenptingeh adrylateanonatBer havimgehaforpulas sel ect ed from
the group consisting of C, Si, tetgal kyl agd
tetraaryl ene. 50. The conpound of ¢l ai m 48, wherein Y2
is selected fromthe group consistihgoffYC and Si. 51.
The conpound of cl aign 49, wherein , RO\ R6, R7, RS,
RO, RI5 , Rf6 1J 1 alhd R are dd—aefd Y is rél ected from
t he group consi st ip,gc%c and Si. 2. The conpound of
claim 48, whecsRC R4, —-R(”\ R7, R8, R9, Rl5, R16

/N pe
R1 o0—¢C

R5 \ /RB
CcC=—C
/ N\
R® R®
with a diamine monomer having a formula selected from the group consisting
of: ‘
H R13
\N"'—"R19—NH2 H—N/ Z_RZO_NHQ
/ %

R12 and R14

wherein

each of R', R? and R? is independently selected from the group consisting of
hydrogen, deuterium, tritium, hydroxyl, thiohydroxyl and hydrocarbyl;

each of R*, R, R®, R7, R® and R’ is independently selected from the group
consisting of hydrogen, deuterium, tritium and hydrocarbyl;

R is selected from the group consisting of hydrocarbyl, hydroxyl and
thiohydroxyl;



and Rare H each of R, R, R and Ris independently

sel ected fromthe group consistingof Hand G -C al kyl;
weawh/1t§54R10, R11 and R17 is independently an PCT/SG2006/000109

optionally substituted G -g0 alkylene, and Y2 is

selected fromthe group consisting of C, Si,

tetralkyl rRIetH1AZEY 20 sy freiitRO
t et rale{"fhl\?- él% ar%/l 2% hlgtpR I.E ﬁh%ﬁéngghn%%ﬁg%?tof cl ai mg 4

conswtm@ ef eka) -8 opfnallR3ubfRitute RS ;REkylRTE, oRonally, sub@tguteq]q@@;o

alkeny!355, ottocelly Suigesind Baaritbpaiime: ofonBRl e BoguB el el tone

and optfdﬁlaﬁj? Elﬂﬁuﬁft&{@é H%r_l}ﬂéﬂbu By 6Mwhish inid§ optiokallyStontdifcbizy diGnore
he conpound of claimb53, wherein x

heteroatosns1se1e5®d fm tl@cgfpmmswfmg PENnO28d Siher ei n sai d

oo A S i g AL O, it

trlaryleﬂé’ %@Eda@ﬂeﬁb i@ratdiae| yrherraycleslietene, tﬂa-lNithalﬂtgokammo
conpr.i si ng: react| an cryl ate nmonomer having the
tris-N,N-ghagylpminoasityl agd gimgtlhandronomer having a forml a

Se' eckqs' d{dggéﬁd%my HauR ﬁ&ﬂ%hégﬂoﬁs csﬁmsﬁ&@%{fw rrgash of

ndependently Selected fromthe 2gr oup
hydroca:rbyis trsiﬂkyrh,grlafyldmdhejg@m;ylmutrmyqzlgaﬂcykem,ttnhﬁprony(d@ kxlpne tris-

v LG TRaOAE A BRIy g e
®is 1n€6t!'é‘ﬁﬂ&$tly'wcd%leht’gdrﬁ19 Blor Hiﬂtﬂc@fblyl,lﬁﬂ togéthéd with @l’]dln to form a four-
drocarbyl; Rl12 is selected fromthe group_g

to twel‘(ﬁf mhylbcmabtb‘ychc enptesyalicaing. WHh &g RIOB thtéi e BgoRp R, RS,
N

carbon doltgé bond @mjughtedGo alckyoaplegroopt i onal |y substi t ut ed
C2-30 17 al kenyl ene, optionally substituted C2-30

ﬁls kgﬂgy gg? g{%t@%sqqulﬁ% g‘ﬂ%h&tg‘%%&isﬂ% epa%‘k Xac 1nge with

anend- a[%ﬁt optionally contain one or nore 19
hetero ons selected fromthe group consisting of N, O

and S; .0 Yl is selected fromthe group consisting of
N, CH58C- hytbe g@éhquqf claip; 5, Waprem said end-capping agent 15 an

electrophile.

59 .  The method of claim 57, wherein said end-capping agentis a

nucleophile.

60.  The method of claim 56, wherein said acrylate monomer and said

diamine are present in a molar ratio in a range from about 4:1 to about 1:4.

61.  The method of claim 60, wherein said acrylate monomer and said

diamine are present in a molar ratio of about 1:2.

62.  The method of claim 56, wherein said step of reacting is carried out in

the present of a solvent.



p—t

O O N S R

o

[, TN O 'S T (N T Y

1 triarylene, heteroarylene, tricycloal kyl ene,
triheterocycl oal kyl ene, tris-N, N-dial kyl am no, .2
W e00sANSK di aryl ami no, silyl and a netal; and PGI/ZG2096/000109
i ndependent |y sel ected frojgthe group consisting of N,
CH, C .4 hydrocarbyl, trialkyl, triarylene,
het eroaryl ene, tricycloal kyl ene,

tri heggr ocygt altod cﬁ‘%ﬂilmtml gherel Mid\sa et kéydewaerdl(from the
tris-N, N-diarylam no a netal and

group oahgstisizotarassr, tstraRsdrafhuen, eimnp,sam eﬁlerép@h%lévhqlwﬁlefhysulfome
ova ent b in
an ami %J]Qﬁ{laate? %%}/ed_l 2? bf Mfo%ﬁﬁ)oﬁ%h ng{letr&lggsr% ?x{atlﬁl%: {1]181(30?
hetercycllc ring, with the proviso that Rl, R2, R3,
R4, RB4. R6The SeBibd dB8]ailRS6antieRirPsahsteof teasténgis carried out at

am no ry amno group, or a
atempeé%?%ﬁf%‘”ﬂ@%’&l*%@ﬁqg%ﬁap agﬁ(ﬁ conj ugat eg topa car bonyl
group. 1 57. The nmethod of claim56, further

conpr g§i Ng Thh & eI rRaimeAS %@&Muai&sts% afreatiiheCia pRAriad out at
agent. 1 58. The nethod of claim57 erein said

a tempezatdrecmpyeanabagel °G to abaut7®iGect rophi le. 1 59 . The
met hod of claim57, wherein said end-capping agent i s
a 2 nygl eo F Pacthg MR&RE But at
sai d a§ry| gﬂ%h%g%o@n%qgiaé%&%é %Il]%g{jsg?cg el%]g are rlesent e
a tempérftufe Hmbwnabautm?mtoaabbanﬂw(}.r om about 4:1 to about
1:4. 1 61. The nmethod of claim 60, wherein said

acryl e oner amne 4esends Hin 9

ol 4r et | QPR b s6; wE e Koyl RE K, KN and R

are H, ®fteriVRE ir§tiin SRACHL SARIPY Ok stieated frogh the gEamrdoasistny ofi M, CH, C-
t he present of a solvent.63. The nethod of claim62,

hydrocamh}g]; ‘gria&icyg,etrlgry;},@eygmN,ﬂ\gdlggqy@émgg, tflpwtﬁ@ryéq{@gﬂ silyl and a
consi sting of water, tetrahydrofuran, a ketone, an

et her, an al cohol, di met hysul f oxi de, an ami de, a
chlorlnated solvent a C4. 8hydrocarbon sol vent and
combi 68 i offe trtedioelaff clebe. 67T hbereirt Wbis sefectetldiom §8, group

consistig ap r DR & ECHABSR aBb oY weered <atibh: ST oedvbs

The nmethod of claim64, wherein said step of reacting
i s cagyl edTadne®od of claim 67, wherein said acrylate monomer is selected

metal.

from the group consisting of trimethylolpropane triacrylate, trimethylolpropane
trimethacrylate, glycerol propoxylate (1PO/OH) triacrylate, pentaerythritol prop'oxylate
triacrylate, pentaerythritol triacrylate, trimethylolpropane ethoxylate triacrylate,
trimethylolpropane propoxylate triacrylate e;nd tris-(2-(acryloyloxy)ethyl) isocyanurate.

70.  The method of claim 69, wherein said acrylate monomer is

trimethylolpropane triacrylate.

71.  The method of claim 56, wherein said diamine monomer has the

formula;
H

N

N——R!®—NH,
/

R12

wherein
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a tenperature between about 10 OC to about 70 OC. 66.
The nmet hod of claim65, wherein said step of reacting
w0 2006a185#E2d out at a tenperature between aboutP@DSG06/000109
about 50 0C. 67. The net ho;all of claimb56, wherein RI1,
R2, R3, R4, R5, R6, R7, R8 and RO are H, deuterium

triti gpm r]_gvid% ahd is selected fromthe group
consi&ifr%gjr11 f Nc , Chydrocarbyl, trialkyl

tri ar Reiseeletted $rony e graipophsistingof optionally substituted Cj.30

tris-N,N-diarylamno, silyl, and a netal. X ’ :
alkylenggb BN PO Chnraolae: ELE! Bhich iy hipplly contin
one or AbRURtGOM SIS tsk1Beke® FrofGhe brfup@onsisitd) X KB andd. ( CH2) 3N,

wherein each Rc is alkyl or aryl. 69. The nethod of

claim67, wherein said acrylate, non r.is selected

from TRe grida @%wfﬁqlwééwh@mwﬁ 5}2311%' Bpaeer has the
formula[-ri acrylate, trimethyl ol propane trinethacryl ate,

gl ycerol propoxylate (IPOCH) triacrylate,

pentaerythritol propoxylate tR{acryl ate,

pentaerythritol triacrylate; trhgethyiolpropane
ethoxyl ate triacrylate, trixethyl ol propane propoxyl ate

triacrylate and tris-(2-(acryd'byl oxy) et hyb)

i socyanurate. 70. The nethod of claim69, wherein said

acrylate nononer is trinethyl ol propane triacryl ate.

71. Theherstt bah offR'EIRA andbR*’ inhelepémdesthy sklefitethirom the group

. Jongner, has the, fornul a: ereinRl?2 is ocarpyl ;

consistipgrt REGeTA0 Y sup RISkt bt e GPBu T Stk Co oy Ry lone,
optiona@lgtsheﬁﬁﬁtle& @.@ﬁk&ﬁﬂ@&;ﬂoﬁbﬁ@y aldsth@enec ang coplliydsa any

substituted - cycl oal'’kyl ene, any_ of which may
optionadlytsitbstiiteq Ceoaraiiene,ang ob whirbrmaashetionaly eoriais S Of gyre

romth oup, consi st i n feN 72. The
heteroa%m%%&ecgerdg(%?lgi ggP \?\é]nes%sgiin% Ogg’ g & ?a@ﬁaﬁcel nonomer has
t hg for igldélaclizte&\helfrﬁﬂhe ggﬂ?fboﬁﬁstﬁ@fbf MRICH 0dyBR@aiby], trialkyl,
. i ndependen sel ected fraom the .group consistin
silyl, a gytal %@CK%J&%B@@%@@@ @ﬁ%@deﬁ%@ %@ﬁg?ndswiir ® ﬁ%Yaqip%onda Hor
hydrocS89ESr thphd With 801!t B £Rfr- to twelve-member carbocyclic or

hetercyclic ring.

73. The method of claim 72, wherein RB R"and R? are CH,CH,; and Z
is N. !

74. The method of claim. 72, wherein R5, R* and R?® are CH,CH,; and Z
is CH.

75. The method of claim 72, wherein said diamine is selected from the
group consisting of 1-(2-aminoethyl)piperazine, N-methyl ethylenediamine, 4-
(aminomethyl)piperidine, 4-aminopiperidine, 3-aminopyrrolidine, N-ethylethylenediamine,
N-methyl-1,3-propanediamine, N-isopropylethylenediamine, N-hexylethylenediamine, N-
butylethylenediamine, N-(2-hydroxypropyl)ethylenediamine and N, N-diethyldiethylene

triamine.

76.  The method of claim 75, wherein said diamine is 1-(2-

aminoethyl)piperazine.
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optionally substituted C2-30 al kynyl ene, optionally
substituted C3-8 cycl oal kyl ene and optionally

wawstigsut ed C6- 18 aryl ene, any of which may optT/86Gz06/900109
contain one or nore heteropfoms sel ected fromthe
group consisting of Nhb, Oand S; and Z is selected from
the group consisting of N, CH G hydrocarbyl,

trial |77 |, §hb ¥lethad d’f‘%laﬁ‘ﬂn SN héleRiRR acray Bbforeadh of
Ra and Rb i s I ndependently a coval ent bond, H or

trimethplpgropenssy toiabrybate;tand seidetianying mogosien ist lo(}@rlmoaﬂWBmpﬁra@@e
twel ve- nenber carbocyclic or hetercyclic ring. .73.

The ho | ai I
CEE& éx %et%g&hm p%%par%% b%r{lﬁ%ﬁol}y&ﬁig? ?}1& idEthod
comprisiher ei n R13 , R14 and R20 are CHZCH2 and Z is CH 75.
The nethod of claim 72, V\hrelns |amne|s
sel ecPeBOPQIFRETIHBE GIRRHFIH Rayiag fhs OHF“
| - (2-am noet hyl ) pi perazme, N-nethgt etdfyl enedi am ne,
4- (am nomet hyl ) pi peri di ne, 4-am nppi pbri di ne,
3-am nopyrrolidine, Nethylethyl eneid-l—am—ﬁé———Rw—NHz
N- net hyl -1, 3- pr opanedfami ne,
N—|sopropyletMWIened| nlne ypﬁé%xlethylenedlanlne
Nbutylethylene

N ( 2- hydroxyprppyl ;et hyl @nediani ne, cﬁnd N,
N- di et hyl di ety eneR1t ri am ne. olﬁ-c he Rfret hod of claim

75, wherein said diamne is |-(2-\ |

ami noet hyl ) pi perazi ne. 77. The netb@ﬁ;ﬁ?‘cﬂéfnﬁ@ﬁNHz
ri

wherein said acryl ate nononer isririnmgthyl opropane
triacrylate; and- said diam ne nononer R’s J
I-(2- rf"]ﬁ Oriethyl)pi perazine. 78. A nethod for preparing

a branc polz(an1no ester), said nethod conpri sing:
hormpedtdlrm“rRl; gndR nmt@bndmt/lyrsgletthda fifoor tinalgaoupoesistimg of

S UM N RN I

hydr oxydh oftRH ROV RXW® ARR°HY HHdesaidbily selected from the group
consisting of hydrogen, deuterium, tritium and hydrocarbyl;

each of L! and .2 is independently selected from the group consisting of NR"

and N(-R"-)(-R"-)Z, wherein each of R!? and R™ is bonded to N and Z to form a cyclic
structure, and .wherein each R’ is independently selected from the group consisting of
hydrocarbyl, hydroxyl and thiohydroxyl; each of RS R R!and R" is independently
selected from the group consisting of oxo, -S-, optionally substituted C;.30 alkylene,
optionally substituted C,.39 alkenylene, optionally substimted.C2-3o alkynylene, optionally
substituted Cs.g cycloalkylene and optionally substituted Ce.15 arylene, any of which may
optionally contain one or more heteroatoms selected from the group consisting of N, O and S;
and each Z is independently selected from the group consisting of N, CH, C-hydrocarbyl,
trialkyl, triarylene, heteroarylene, tricycloalkylene, triheterocycloalkylene, tris-N,N-
dialkylamino, tris-N,N-diarylamino, silyl, a metal and C(RaRb), wherein each R* and R® is
independently a covalent bond, H or hydrocarbyl or together with C join to form a four- to
twelve-member carbocyclic or hetercyclic ring, with the proviso that R RZ R RY, RS RS,
R, R® and R’ cannot have a primary amino group, a secondary amino group, or a carbon-

carbon double bond conjugated to a carbonyl group; and



each of R4, R5, R6, R7, R8 and RO is independently

sel ected fromthe group consisting of hydrogen,
waoelewbarssym tritium and hydrocarbyl; each of LRCEHRG200&000109

i s independently sel ected .;3r om the group consisting of

NR12 and N(-R13-)(-R14-)Z, "wherein each of R13 and Rl14

Is bo | ' I NeHalkyl

wher e ehine e ot Bl L BTN SR B A aliyl

triarylen, ot Nkl lamino frisily N-dizeylinyino, silsd eod ¢imedald
t hi ohydroxyl; each of R13 , R14, R1I0 and RL 1 is

i ndepgpden sel ected.framthe. gso RS 8 iJ80, 08 9
oxo T 3b rTarsy SinoB Mr e R R Ry RO R and R
R are 981bdteDBbMYhS %ﬁzl)ﬁgicbﬁiiﬁﬁlg@-}ﬁ Qleaﬂeﬁm!ﬁ)dndnﬁtiumpRilocamle1§/ are
subst i tut ed - 30 al If%nél ene Oﬁtl onal | v. substi tuted
CH,CHearg I yaor daloke NERELERE oS H 6 Had NG ES GBENL ut ed 06 1
aryl ene, any of which may optionally contain one or
mor e et er TEE GHPHE AR Frbddn@vith
N, O gﬁ'd S?ﬂémogiﬁ%ﬁ 1?127 8|’ n ep%%%%ti Iy gg?fe%togd fro?n
an end-tdppigy apept. consi sting of N, CH C hydrocarbyl,
trialkyl, triarylene, heteroarylene, tricycloal kyl ene,

tri heterocyg¢l oal Kyl .t sz N, Ndi al k i NQ, .
tri o R ity g Sy Wil S Bl ageyt s o
electropMier ei n each Ra and Rb i s independently a coval ent
bond, H or hydrocarbyl or together with Goin to form
a four- to_twel ve-nmenber carbocycl d<: of hetercycl.ic
ri ng, 8% t hThamegradafslpimPl; whareingal ?@{'c%ﬁ’}n enihg a
R8 and R9 cannot have a prinmary am no group, a
nudeoﬂsﬁglgbndary am no group, or a carboncarbon doubl e bond

conjugated to a carbonyl group; andYl is a selected )
from 8he gTbepmetidsifsidimgSovhareinGail semgtireaetingy fcarried out in

trjalk riarylene, tris-N, N-dial kyl am no,
theprescefl{@t]-al\?,yohe&%'aryl amino, silyl and a netal. 79. The

nmet hod of claim 78, wherein Rl, R2, R3, R4 R5, R6, R7,

R8 ang4.R9 Rhe hetlicel elant8Sdwheein daikbsajveant s ebmesidstom ghe

of H, deuterium an ritiym RLO and R1 r Cg—IZ; .
group capwisting o ﬂ@teéztegﬁ@yc}%eﬁ’eﬂlﬁ eiizw}l%a-ae@eﬁr@% #&%@@%@ﬁ%ﬁ yggfoxide,
an amidbNg cABLHRASd Sdivadiad &) JeFtoR 861vERIRAHI B iMshatiBRs fleRPf.0f

reacting wth an end-cappi ng agent. 81. The nethod of

cl aim 80, wherein said end-capping agent is an i
el ect'Bdphi Tbe n8thod ofiskaimeBnwlersin wicdsten abreagiing isicprried out at

a tempe%%{l% R0 SaRRLNS0380 bndit 180 °C.

86.  The method of claim 85, wherein said step of reacting is carried out at

a temperature between about 10 °C to about 70 °C.

87.  The method of claim 86, wherein said step of reacting is carried out at

a temperature between about 20 °C to about 50 °C.

88. A method for preparing a branched poly(amino ester), said method

comprising:

homopolymerizing a monomer having the formula:



nucl eophil e. 83. The nethod of claim 78, wherein said
step of reacting is carried out in the present of a
w@olosrms47 84. The net hod of claim 83, wherei n B&I/8G2006/000109

solvent is selected fromt4ye group consisting of
wat er, tetrahydrofuran, a ketone, an ether, an
al cohol , di net hysul f oxi de, an azm deré¢ a chl ori nat ed
sol vent, a C4-ghydrocarbon sol V\gnt and corrbl nations
thereof. 85. The nethod of gl A PH7BCWhET & TN d st ep
of reacting is carried out atCa terrggrature bet ween
about -20 OC to about 400 Og/ 86. The npthod of claim
85, wherein sam\dxssteplf edcting is cqrried out at a
t enper at ure bet Ween.abo 20C tlo_ahout 20 HOC87.
The nethod of cl/ai m086 \u&)herle\‘m sai Iqstep g_f@reg{?:tl ng
is carried out Rat aRt enper atpur e bet ®&€eRre about 20 0C to
about 50 OC. 88. A nethod foy prepgeing a branched
pol y(anino ester), said netb6d_conprising:
honopol yneri zing a rmnorrerohaviChlg— re-LP-oRitt-H:6
wherein 7 x is independently an in 1ggelr between 1 to
about 10,000; 8 each of Rl, R®’ R3and R18 is
i ndepepeemi | y sel ected fromthe group consisting 9 of
hydrogen, deuterium tritium hydroxyl | ohydr oxyl
and hydy wdepapgiently] @ iateerr bstween | iRsabopbl0.p0; Rg, Ro,
RIS apf,R¥R! &2 'K’%?xﬁ?{]dfs%a%eﬁ ?E@L@ct@ﬂ?x%h{ 8 gkdup con51st1ng
group conS|st|ri erium tritiumand

of hydrbgesr damsriym,, trlihﬁme hyd’romyl thighydﬂ)xahmdl.lﬁfdlr@:arb}de pendent |y

- ?ﬁ%%%(o s 20, B HoRS WS RDSs fdepsigaii ity from the

%ﬁé &Ra'gbﬁf& &Eﬁﬁptr%n?%@h rb&gb@f hydrocar byl
groupc él g h dlro | and ea%ih of %13 and R14 is
bondedaqh@f *s inslependently ssjedted-fremthe gigup consiging of

e e R g g
consisti@¥ Of hydPocarbyll hdiakyliand tiishydrottyd @lncﬁ?&acl%i(bf[l'\’?13 ahkRi‘dn bonded toN

ional ly substituted C2-30 al kgn Ilen@3 (pptl al. |
and Z t%Eﬂé@tar oistie giregturzand whergingagh of R TRICR nd R is

independently selected from the group consisting of 0xo, -S-, optionally substituted Ci.30
alkylene, optionally substituted C,.39 alkenylene, optionally substituted Cs.3 alkynylene,
optionally subétituted‘ Cs.g cycloalkylene and optionally substituted Ce.13 arylene, any of
which may optionally contain one or more heteroatoms selected from the group consisting of
N, O and S; and each Z is independently selected from the group consisting of N, CH, C-
hydrocarbyl, trialkyl, triarylene, heteroarylene, tricycloalkylene, triheterocycloalkylene, tris-
N,N-dialkylamino, tris-N,N-diarylamino, silyl, a metal and C(RaRb), wherein each R* and R®
is independently a covalent bond, H or hydrocarbyl or together with C join to form a four- to
twelve-member carbocyclic or hetercyclic ring, with the proviso that RLR%LRLRY R RS,
R’ R% R’, R"?, R”® R'®and R'® cannot have a primary amino group, a secondary amino
group, or a carbon-carbon double bond conjugated to a carbonyl group;

Y2 is selected from the group consisting of C, silyl, tetralkyl, tetraarylene,
tetra-N,N-dialkylamino, tetra-N,N-diarylamino, tetraheteroalkylene, tetracycloalkylene,

heteroarylene and a metal;
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[8 optionally substituted C3- cycl oal kyl ene and

optionally substituted C6-18 arylene, any of L9 which
woregeopseonal |y contain one or nore heter oat omBCT/SG2006/000109

selected fromthe group consisting of >0 N, O and S;

and each Z is independently selected fromthe group

consi 2tk BeQfd NomGhe gloupTdnditHaQFaI, V2, HydtdRhHoyl, silyl, thio,
triarylene, heteroaryl ene, tricycloal kyl ene, i
alkylthiby drpithier lnclyatybarkipkpradkylaming, ary nmm{eawyl, gipllydamino and
. tris-N N-diarylamno, silyl, a netal and C(RaRb),
diarylasgjgr ei n each Ra and Rb >3 i s independently a coval ent

bond,eﬁhwmm?mmlinmeﬁ@gﬂ%mrh/yidtdcaﬁﬁymi nto form
a four- to 4 twel ve-nenber carbocyclic or hetercyclic

ring, with the proviso.that Rl, R2, 4, RS,
R7, R&- Rgihmﬁl,odmisla}mr@e‘é(h%rem%l»Bagg%soﬁ h%vgﬁﬁ RER,
12 »1PLIETRLY 18] - A Bad @ftiudh; R,
R RER TR s Rledle oo heafSHUAREARELNT, dudlifind Bl R
R!! andR'Gaie; CRYCHY: Lit S *smlddd taeﬂN(ﬁﬁCﬁ'bé('@fbaﬁzfﬁN@‘iﬂ‘lzg@{; and Y* is

C, silyl, tetralkyl, : -
slected o oA BREB PRI o S CEPLCRIGHRRS' ar no

t et rahet eroal kyl ene, tetracycl oal kyl ene, 19

het er ogr y| ¢R& nRHbIDRRRISSAfirhes@mgsishth the steptof ecagtiogipith
consisting of H NH2, hydrocarbyl, silyl, thio,

an end-edppidgtagent. aryl t hi o, hydroxyl, aryl oxy, alkyl ani no,
aryl am no, heteroaryl, dial kylam no and di aryl am no;

each B i S gph . 1
hydr ogg‘r by thég%%ihog% %Jér? hgg dq’gg%{gfljsgimn% ng%ip\%Afwneg raeg iarr11t ISR%I,I

electrogidle. R3, R4, R5, R6 R7, R8, R9, Rl12, R15, R16 and R18
are selected fromthe group consisting of H, deuterium

214y T ot P et 1

nucleoph@lbect ed fromthe group consisting of C Si, (CH2)4C
and (CH2 Si. 90. The nethod of claim 88, further

conprising the step of .reacting. with an end-cappi ng .
agent 93.91. Thpaethodiaf¢layn 88 yh?ﬁe%%alcuﬁa? rﬁ:a%tg}ggg cattied out in
- ' agent is an electrophile. 92 . The nethod
thepresgﬁtdocfl:azs:aﬁegg’ wherei n said end-capping agent is a

nucl eophile. 93. The nethod of claim88, wherein said
step 4. r eAbe methadofekimiIBdwherein said solvent is selected from the

group consistihg of water, tetrahydrofuran, a ketone, an ether, an alcohol, dimethysulfoxide,

an amide, a chlorinated solvent, a C4.ghydrocarbon solvent and combinations thereof.

95.  The method of claim 88, wherein said step of reacting is carried out at

a temperature between about -20 °C to about 100 °C.

96.  The method of claim 95, wherein said step of reacting is carried out at

a temperature between about 10 °C to about 70 °C.

97.  The method of claim 96, wherein said step of reacting is carried out at

a temperature between about 20 °C to about 50 °C.

98. A method for preparing a branched poly(amino ester), said method
comprising:

reacting an acrylate monomer having the formula:



o 3 O W

the present of a solvent. 94. The nethod of claim 93,
wherein said solvent is selected fromthe group
w@omsitsgskng of water, tetrahydrofuran, a ket onBCT/862006/000109
et her, an al cohol, dinet hyﬁ;ﬁl foxi de, an am de, a

chl orinated sol vent, a C4-ghydrocarbon sol vent and
conbi nations thereof. 95. The nethod of claim 88,
wherein said step of reacting is carried out at a
tenperature between about -20 0C to about 100 OC. 96.
The nmet hod of cl aim95, wherein id st@& of reacting
is carried out at a tenperature betweed about 10 0C to
about 70 OC. 97. The nethod - clarm wherei n said
step of reacting is carried outcat a t enRer at ure

bet ween about 20 OC to about 50|0C 98. A nethod for
preparing a bra Qhed polly(am noOester), gaid nethod
conprising: rea t\l ng ap ryl at m)no 7 havi ngre he
formula:with a di @M G&e nonofer—Mf Q)g/f e form/ a

sel ected fromt gr oup consi st ||ng of : whgberitieach of
R1, R2, R3 and 8 |sR| ndependeft |y sel ged ed frigg the
group consisting of hydrogen, éut erium tritiu

hydr oxyl , thiohydroxyl and h9aT—‘ car byl R'2ach of R4,

R5, RG, R7 R8, R9, R15 and RI16 |ca—_:t:rb:(ependently

sel ect ed fromthe group consi stifg of \hydrogen,
deuterium tritium and hydrocar®yl; RIR'S s
“independently selected fromthe group consisting of
hydr ocar byl , hydroxyl and thiohydroxyl; each of R13,
R14, Rt AdidmBd0nbsorhadepmigdenidmnukekheteddrdn dia grbmp
group consisting-of oxo, -S-, optionally substituted

consistmg-ofD al kyl ene, optionally substituted C2-30
al kenyl ene, optionally substituted C2gB0 al kynyl ene,
optionally sub§t| tuted C3.8 cycl oaI/WI éﬂ\e and20
optionally subsyl Tuted ¢b218 ot e, apaF‘ch‘RV\/rTi'M’ﬁz may
optionally contain one or ngpe hetervgions sel ect ed
fromthe group consisting of N, O and S
wherein

each of R, R% R? and R" is independently selected from the group consisting
of hydrogen, deuterium, tritium, hydroxyl, thiohydroxyl and hydrocarbyl;
-each of R, R*>, R®, R" R} R, RY¥ and R¥ is independently selected from the
group consisting of hydrogen, deuterium, tritium and hydrocarbyl;
R* is independently selected from the group consisting of hydrocarbyl,
hydroxyl and thiohydroxyl; |
each of R”®, R", R" and R is independently selected from the group
consisting of oxo, -S-, optionally substituted C;.3p alkylene, optionally substituted Cs.30
alkenylene, optionally substituted Cs.3 alkynylene, optionally substituted C;.3 cycloalkylene
and optionally substituted Ce.13 arylene, any of which may optionally contain one or more
heteroatoms selected from the group consisting of N, O and S;
Y? is selected from the group consisting of C, silyl, tetralkyl, tetraarylene,
tetra-N,N-dialkylamino, tetra-N,N-diarylamino, tetraheteroalkylene, tetracycloalkylene,

heteroarylene, and a metal; and



Y2 is selected fromthe group consisting of C silyl,
tetral kyl, tetraaryl ene, tetra-N, N-dial kyl am no,

wao edocatdN- di aryl am no, tetraheteroal kyl ene, PCT/SG2006/000109
tetracycl oal kyl ene, heterogrylene, and a netal; and.5
Zis selected fromthe group consisting of N, CH,

C hy dm&g{lgﬁfﬁd frbii the gqu cofsidih }g@fﬂ,@lﬁ@-ﬁ?&@l&&@ﬂ/&&ﬁl@yl,

tricyclo ene, triheterocycloal Kyl ene,

triarylena, hstetdaly etiea bkayickoalkytene) triheterasymonlkaleae.yttisi. Nodialkylagaino,

. metal . and Ra N=Y ach Ra bi:S:
i AR ShEr SRR et ERCRL DB Ry POy ER ppgpenony o
covalert 081, PESr Widbdtathiil OF togethef Rt oliotdrforrh @ fowve ko/gvaleiember

9 carbocyclic or hetercyclic ring, wWth the,provisg
carbocyichepr Ietercyelic 1, V\pa}h thq::gggovpg@’thqﬁ{’ R ﬁg’R RB B3R ,’R 58 ,%1 5R,

15 16 8 cank i i NO.: ]
R, R A EhR P 8o Bl Tl SR M ot

carbon Beukte &t dbapigatkdito a@abeniaryhp.gr oup. 1 99. The net hod
of claim98, further conprising the step of reacting

\(/:v: ;,h n%%gn &,Hg p%?lﬁ%@&,%@?@f?ﬁf @gélﬁ{l ﬁ(:)fgﬁgg%% tr}T]]g épeﬁg)f géacting with

anend—@éﬁg&gr pi.le. 1 101 . The nethod of claim?99, wherein
sard end-capping agent is a 2 nucleophile. 1 102. The
met hod of claim 98, wherein said acryl ate pononer, and
sai d 200 akhemethod qfictaim P9, whergingichgnd-eappngiagent 1f ahge
elec_tr-ofrﬂomabout 4:1 to about 1:4. 1 103. The nethod of
99 di m 102, wherein said acrylate nononmer and said 2
diamne are present in a nolar ratio of about 1:2. 1
104. Tok. nFhéocktlekl oflckdion 998 wheesr sidhersla¢appiigaigenifis a
r%acting is carried out in 2 the present of a solvent.
nucleophil¢ys  The method of claim 104, wherein said sol vent
is selected fromthe 2 group consisting of water,

t et r ajpyglr offHE aRRthod JFRIDMDS, dheriid acylagl moi@her and said
di met hysul f oxi de, 3 an am de, a chlaorinated sol vent, a

diamingare grapertdn ameRIpr 1P iibhtangs dogbUuh il 18 ABOYtHEeof . 1
106. The nethod of claim98, wherein said step of

react i g oi Thé ﬁfefﬂoﬁ%f%ﬁ%rgglt{%%wﬁer%ﬁ@ﬁf VAL dRSHONRSAnd said

about " -2 to about
diamine are present in a molar ratio of about 1:2.
104. - The method of claim 98, wherein said step of reacting is carried out in

the present of a solvent.

105. The method of claim 104, wherein said solvent is selected from the
group consisting of water, tetrahydrofuran, a ketone, an ether, an alcohol, dimethysulfoxide,

an amide, a chlorinated solvent, a C4.ghydrocarbon solvent and combinations thereof.

106. The method of claim 98, wherein said step of reacting is carried out at

a temperature between about -20 °C to about 100 °C.

107. The method of claim 106, wherein said step of reacting is carried out at

a temperature between about 10 °C to about 70 °C.

108. The method of claim 107, wherein said step of reacting is carried out at

a temperature between about 20 °C to about 50 °C.
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1 107. The nethod of claim 106, wherein said step of
reacting is carried out at 2 a tenperature between
w@bwat1185@7 OC t o about 70 OC. 1 108. The net hodPOf/S&L0a6/000109
107, wherein said step of ?geacti ng is carried out at 2
a tenperature between about 20 0OC to about 50 OC. 109.
The nethod of claim98, wherein each of RIL R2, R3, R4
RS, R§09R7 ThBSseti oftldim 9 ihemmdeREGIIRS, RAGEPRAGENRS, R, R®,
o s5€lecte gfromthe grogg consi sting of H, deuterium .
R’, R®t Ri‘tand R aisdndsendently syiected from e igeapprqoaistipgolgi odgyterium,

e CORNSI St of G .S etral kyl , t.ef len ’
it ST P45 APl B B sk BRI 8 o, sy tons,
tetra-NNUIa8824:1810 el N Nediaty®iniiac yielraltdrydlkylene, hettay dasliy lene

and a netal . 110. The method of claim109, wherein Y2
heteroargeresanda metat-r om t he group consisting of C, Si, a
tetralkyl, a tetraarylene and a netal. 111. The nethod
of cl gy 14 NAESELILIAR HD92GhYeR ©* FRRRERA fidh the group
sel ected fromthe group consisting of carbon
consistingtaf €5 8i,\al tetrak gln al tehentydeneyant pimeshl. t et raacryl ate. 112.
The net hod of claim 98, wherein said diam ne nonomer

has t f orfyul a; i.n j .
e seldly ed Froiehd By shdiel g aFRLT bnoris Fched
from theWasdp donbietnddf bl tsirhRpdatandd ppitharpirityl tetstyilitelt ed
- cycl oal kyl ene, any of which may optionally contain

- one or._nore_heteroato sel ected fr. t he grou

consi d##ng T&e “N‘:th@a%ﬁﬁg}@ 98, yherei, gaigidianype g‘Pn@E‘ﬁ’f basdle
yherein said diam ne nonormer has the formula: wherein
each of R13, Rl4-and R20 is independently sel ected
fromthe group consisting optionally substituted
Cl1- 30 al kyl ene, optionally substkR®utied C2- 30
al kenyl ene, optionally substituted C2.30 al kynyl ene,
optionally substituted C3-*81zcycl oal kyl ene and
optionally substituted C6-18 aryl ene, any of which nmay
opt i oR@eldincont ai n one or nore heteroatons sel ected
fromthe group consisting of NN Oand S; andZ is
sel ected fromthe group consisting of N, CH,
C hyd#@gﬁradwd,rowhy ; 4&% ,

RY is selected from the group consisting of optionally substituted Ci.3

formul

alkylene and optionally substituted C;.3 cycloalkylene, any of which may optionally contain

one or more heteroatoms selected from the group consisting of N, O and S.

113. The method of claim 98, wherein said diamine monomer has the

formula:
R1 3

v
N7

R14 R

H Z——R?0—NH,

wherein each of R, R and R is independently selected from the group
consisting of optionally substituted C;.39 alkylene, optionally substituted Cs.30 alkenylene,
optionally substituted Cy.39 alkynylene, optionally substituted Cs.3 cycloalkylene and
optionally substituted Cg.15 arylene, any of which may optionally contain one or more

heteroatoms selected from the group consisting of N, O and S; and
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silyl, a metal and C(RaRb), wherein each of Ra and Rb
i s independently a coval ent bond, H or hydrocarbyl or
wo ogetikssu7 with G oin to forma four- to twel vePeESGEN6/000109
car bocyclic or hetercycli c7di ng. 114. The net hod of
claim 98, wherein sai d diamine is selected fromthe

gr OUD%QE Qeci ﬁ ﬂgm hqo%é 313@1& CH'N )Y REhPdoB&byl, trialkyl,

N- net ene m német’hyl’) pi peri di ne,
silyl, a A:reatﬂrambﬁ(Rf@b) dvhea:m Baahrnflkﬁ‘p;ld li§ ihideyeendently a covalent bond, H or

eth et hyl epedi.am n 3- da
hydooByLeb ok 4n8d e oUR A Bh Gl A e
hetercy@iwlﬂ{%et hyl enedi ami ne,
N- (2-hydr oxypropyl ) et hyl ened| am ne and N,

N-di et hyl di ethyl ene trianm ne. 115. The nethod of ?I aim
114, r eilhe st dpfsigindS: gfhpm(rgsald diamine is selected from the

| 98,
e
(am1no1|fneﬂlgbp@éi_s&ﬂmé gﬁ%—letmnﬁ)pﬁﬁnduﬁ; Painieopynohdiae, Nethylethylenediamine,

- am noet er azi
N LI ST MR ACN T G TR T
butyletl%ﬂ%ﬁ%ﬂﬂn@q@ g{-ﬁg%l@n%%ﬁ ?ﬂYetﬁ’ﬁ@ne‘afanﬁh@hﬁ@ NINSethdkfethyiene

_ armaceut’i ¢ i on ‘conprising a bioactive
triaminagent and a conpound according to claim25 or 53. 119.
A pharnaceuti cal conposition conprising a bioactive

- agent d g,conpoun I red. i n. . ibh a

mo hod ot 1k HoRedat BT p R RO HATES e

aminoefiyRpiREL el caI conposi tion corrprl sing a bioactive
agent and a conpound prepared in accordance with a

met hod_of claim 77, 8 16. 121.. Th t f
cl ai mia7, Thagedhad ofi¢ 1’5‘9&818‘?‘?’@3‘ Sci‘é%ﬁ‘ir%lar%‘sm I??S%’Ié‘frl i

pentaer%ﬁ%l 'té@?a,a&ﬁ@% Qeanﬁ rsal'd%ﬁﬁi%ﬁ tfdneflel ¥ NeubhloethBBipetife.

tonpositio f" claim 119, wherein theé bioactive agent
has a net negative charge or is electri caIIy neut r al
123. the c@%‘@@mmﬁcaifcomma&ﬁm eqMPTFBE abipagtiyeegent and a

compOIPnldoa%gct)rld}/n% tQ%S{f] E)né St G4t knesclt_gg

118. A pharmaceutical composition comprising a bioactive agent and a

compound according to claim 25 or 53.

14

119. A pharmaceutical composition comprising a bioactive agent and a

compound prepared in accordance with a method of any one of claims 56-115.

120. A pharmaceutical composition comprising a bioactive agent and a

compound prepared in accordance with a method of claim 77, 89 or 116.

121. The composition of claim 117, wherein the bioactive agent has a net

negative charge or is electrically neutral.

122. The composition of claim 119, wherein the bioactive agent has a net

negative charge or is electrically neutral.

123. The composition of claim 117, wherein said bioactive agent is selected

from the group consisting of a DNA molecule, an RNA molecule, a protein and a drug.
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fromthe group consisting of a DNA nol ecul e, an RNA
nol ecul e, a protein and a drug.124. The conposition of
web@esmgsiD, wherein said bioactive agent is sePEUs&@m06/000109
fromthe group consisting a DNA nol ecul e, an RNA
nol ecul e, a protein and a drug. 125. The conposition
of claim 117, wherein said bioactive agent is selected
from yhe 9TEYBoEPEEicE ditdainl 119, Wéreiéadd blogetivngBiNAs selected
nol ecul e, a protein and a drug. 126. The conposition
from the gragpaonsigting, ofieaN4| moleeile, a5 BN Atmelecganrofesn and aditigg
fromthe group consisting of a DNA nol ecul e, an RNA
nol ec : L S g r4a6. i Lk b
o of % 1 DPCGRELEAE il 1, hErbin SRELERTRRSIGR W sclected
from thegtowp tbasistingeofRNBNADh elevible, anTRASA ridleculemmsiein aml odrug.
claim 123, wherein the bioactive agent is a DNA 129.

Th it f.claim 123 wherein the bioacti
agent TRE. 2 1h Gitapesi foref ot 1 9B Sl Eigpe R esigs slected
from th¥BEJupicBndi i fRATNIAVIRoREEB ani RNA Hélegule, a3rotelilignd a drug.

conposition of claim 130, wherein said drug is

sel ected fromthe group caonsisting of an_antibiotic,
an ani?7.vi The cempefitionsef daiastdIetiberemsihe dicachygiagent is a DNA

nmkmuﬁngHUQQQHag%hénflannatory agent, an anti-neoplastic
agent, ‘an antlgen, a vaccine, an antibody, a
decongestant, an anti hypertensive, a sedative, a birth
cont r #28.ag&h¢ compeuitbarest cddimol23, whgeirt the bioactive agent is a DNA.
anti-cholinergic, an anal gesic, an anti-depressant, an
anti - chotic, a diuretic cardi av . i .
agent P22kt GopPaliafl B im, P AnEleR BR Gy R Gkt B a protein.
anti-inflammatory agent and a nutritional agent. 132.
The ph30.magas toapdsitandtsdiita 123, oherlimihmbichétivanagent is a drug.
freeze-dried form 133. The pharnaceutical conposition
of claiml in freeze-dri.ed for 134. . The .
ohar nitbut TBeFOEBRAIGR ¢ -%a_dmoﬁ% PaFR frieds Pelgeitt frag the
group chR¥isingbian afliGioRE A TRESHEN Edint, GAHREFhStOBn SeroidAiafent 1 anti-
In spgay-drled form 136. The pharmaceutical
inflamneagonyagetti anami-nedddstic 2481ti an dntigen @ defiag aanibod3 7,

The  pharmaceut i cal caonpasi it | of i ' .
decongy A PG ear ot SR e OB P L Ble, Abrbbstatonglagent
anti-chdlnefdi@iaMahdiBedif) saphétegrdsenht, faqramidpdPcholibea diuretic, a
. pharmaceutical conposition of claim 120 in _spray-dried
cardiovasspler aqNg, agm%waw&ctﬂ‘fﬁra%smeMpnﬁber%%dér?éliﬂﬂﬁﬂ fyagogy agentand a

mnﬁﬁo&ﬁggaﬁition’ sai d net hod
132. The pharmaceutical composition of claim 117 in freeze-dried form.
133.  The pharmaceutical composition of claim 119 in freeze-dried form.
134. The pharmaceutical composition of claim 117 in spray-dried form.
135. The pharmaceutical composition of claim 119 in spray-dried form
136. The pharmaceutical composition of claim 118 in freeze-dried form.
137. The pharmaceutical composition of claim120 in freeze-dried form.

138.  The pharmaceutical composition of claim 118 in spray-dried form.
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conprising: solubilizing a branched poly(am no ester)
conpound as defined in any one of clains 1-55 in an
waeuweowuss4buf fer to obtain a protonated form of PEEEE2006/000109
conpound; and adm xi ng saigf protonated formof said
compound with a bioactive agent to produce an
adm xture. 141. The method of claim 140, wherein the
bi oactye gugphaliBReRicdBoniREARoh\E cRikarQe ifkprag-dried form.
electrically neutral. 142. "The method of clai m 140,
wherein said bioactive agent is selected fromthe,
gr oup 14®&nsiAsmiihgd §or premxiag guTharAcanticah composHion saidancthod
com ri%‘aqtei n and a drug. 143. The nethod of claim 142,
PISIAEr ei n the bioactive agent is a DNA nolecule or a RNA
nol ecul e. 144. The nmethod of claim 142, wherein the
bi oactblubilia@ni brasschad Pol(aniad estdit) eompbhdlasdefipled imany one of

. 142, wherein the bioactive agent. i s a.pr.otein. 16.
claims ¥178 i8R AGHEOYS L%ﬁ%%ﬁ Pl a piolitaled o OB?%QS‘PW%‘“%%‘I
Is a drug. 147. The nmethod of claim 146, wherein said

drug h8mpEhESHi€ ProtdriBd fo8n BF Q4P cSHAPSurRL will) a Bloadtive agent to
antibiotic, an anti-viral agent, an anesthetic, an

producg sreadmigtéiire.agent, an antiinfl anmatory agent, an
anti - neopl astic agent, an antigen, a vaccine, an

ant i begy., g’hg I?r?e?%ﬂiecﬁ{c rf(x)rlﬁ”wﬁépeinrmp BldaBiR dfent R'zlis anet

sedative, con " agent, a progestationa
negativagkatpe onldtelectdivally mentgdlc, an anal gesic, an
anti -depressant, an anti-psychotic, a diuretic, a

car di scylar actjve.a , vasoagct. ve. agent.,.

o A= e AT, oo BSR40 ored o
the groféddsistifp 8l a BB moldetifd, ard RATRIONR 10 pedtéihmnd 4@rug.

further conprising freeze-drying the adm xture. 149.

The nmet hod of claim 140 further conprjsing )
spraylddyi dge meshodnfickaimd2, whereindhebioaglive agent is a DNA

molecu%f&%%ﬂ%&epﬂ@f maceuti cal conposition, said nethod
conpri sing: )
144. The method of claim 142, wherein the bioactive agent is a DNA.
145. The method of claim 142, wherein the bioactive agent is a protein.
146. The method of claim 142, wherein the bioactive agent is 4 drug.

147. The method of claim.146, wherein said drug is selected from the group
consisting of an antibiotic, an anti-viral agent, an anesthetic, an steroidal agent, an anti-
inflammatory agent, an anti-neoplastic agent, an antigen, a vaccine, an antibody, a
decongestant, an antihypertensive, a sedative, a birth control agent, a progestational agent,
anti-cholinergic, an analgesic, an anti-depressant, an anti-psychotic, a diuretic, a
cardiovascular active agent, a vasoactive agent, a non-steroidal anti-inflammatory agent and a

nutritional agent.

148. The method of claim 140 further comprising freeze-drying the
admixture.



sol ubilizing a branched pol y(am no ester) conpound as
defined in claim25 or 53 in an aqueous buffer to
W@Dbioail 8537 pr ot onat ed form of sai d compound; aneCT/SG2006/000109

adm xi ng said protonated fg@rm of said conpound with a

bi oacti ve agent to produce an adm xture. 151. A nethod

for preparing a pharnmaceutical conposition, said

met hoghsﬁ ONPhd Hlelidd oFelaithilld Finrfiter doMpasial eptapalryingtieno

ester) conpound prepared in accordance with a nethod
admixtwé. any one of clains 56-1 15 in an aqueous buffer to

obtain a protonated form of said conpound; and

R L

comprisii:hod of claim 151, wherein the bioactive agent has a
net negative charge or is electrically neutral. 153.
The met hod of ¢l ai 51, wherein.sai d bipacti.ve,agent
1o serlibibang agRoed B EO LR EPREo G B doghce i 25 or
i | hi8d fénP6aR] cbnditiing; AHdug. 154.
S3ina 86rFrlws}gét o%?(%gﬁglﬁgirﬁ[r#ﬁ%g, \Mger ein the bioactive agent
is a DNA nol ecule or a RNA nol ecul e. 155. The net hod
of cl admixirgssaidipretasiatedifpen pf wid eqnyeoungarith ¢ Biogctpgmgent to
d 156. 'I?hgmgret hod of claim 153, wherein the bioactive
pro uceaad’eq'f]trmf( d protein. 157. The nethod of claim 153,
wherein the bioactive agent is a drug.158. The net hod
of cl 8§ 1B7methbé feipmemaing acphagndcsutiel eompaebitiony sait weethod
.group consisting of an antibiotic, an anti-viral
comprisisnt , an anesthetic, an steroidal agent, an
antiinflammatory agent, an anti-neopl astic agent, an

ant i 9elubifizing @Hratehe@PoldHntike Siter) BoMpo@RDRSp&BA in AKordance
anti hypertensi ve, a sedative, a birth control agent

with 2 petberbed autyi ot clafen 56- L4A 17 adrpiephuffcs (o abaMHPETRed Torm
of said &0 anti ,—é}ln%or essant, an anti-psychotic, a diuretic, a
%é?%ciug\(}ascul ar active agent, a vasoactive agent, a
non-steroidal anti-inflamatory agent and a
nut r i hdmixddg seifepiotonated form of said compound with a bioactive agent to

produce an admixture.

152. The method of claim 151, wherein the bioactive agent has a net

‘negative charge or is electrically neutral. ’

153. The method of claim‘15'1, wherein said bioactive agent is selected from

the group consisting of a DNA molecule, an RNA molecule, a protein and a drug.

154. The method of claim 153, wherein the bioactive agent is a DNA

molecule or a RNA molecule.
155. The method of claim 153, wherein the bioactive agent is a DNA.
156. The method of claim 153, wherein the bioactive agent is a protein.

157. The method of claim 153, wherein the bioactive agent is a drug.
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159. The nethod of claim 151 further conprising

freeze-drying the adm xture. 160. The nmethod of claim
wasmefisssher conpri sing spray-drying the adm xear/8G2006/000109

161. A nethod for preparing a pharnaceutica

conposition, said nethod conprising: solubilizing a

branched pol y(am no ester) conpound as defined in

cl ai M3, 69e alettbliffichmian saowaadh saldf dreg i elekddafrom she group
_ protonated formof said conpound; and adm xing said .
consistipg of amantérotico pmanti-visal aEcab ap sueshelrt %efﬁ}ﬂgg%&%é‘n antl-
. agent . L%t : . . N for
inflam R el B SUEE MBI M il i v oo GHINRINAR &)
decongédhitt rml €l serensiae, sadetlativeea irth cahrpl #geat) awirogestational agent,

. conpqound accor.ding to,any one of .clains, 1-55 qr a salt
anti-chqlipsraie fan apgigesiqg %rﬂ?&?ﬁsﬁ%r?n&P“'cHSX‘F%%i&,g"‘\'iﬂ%&r &in
cardiov%%%la? 95%“%%@?‘3, § vhdbattit HleRNatef-sfebith] shfidinfidmmatory agent and a

npositio or transtfecting a cell, said conposition
nutritionalragentsi ng: a DNA nol ecul e or a salt thereof conpl exed
Wi th a conpound according to claim25 or 53 or a salt

e o850 ondh afeulE b LR G Areb i bryiifhd

admixt@enposi tion of claim162.166. A nethod for

transfecting a cell, said nethod conprising contacting

the cell with a _composi.ti of claim.,163. 167, A

met hod69-or The gsthadqf; Cf?@mal%gef}”fﬂ?e@ﬁmnﬁ’@g SBERY < BHBEITRS ng
admbd@%ptacting the cell with a conposition of claim 164.

8. A conposition for transfecting a cell, said

conposi tion conprising: a DNA nolecule or a salt |

t her ed61.codphethed fou nrepaging rbetmareptieab sprmposifion, said method
co .accordance with a nethod of any one of clains 56-115

MPIYPE:a salt t her eof .

solubilizing a branched poly(amino ester) compound as defined in claim 77,

89 or 116 in an aqueous buffer to obtain a protonated form of said compound; and

admixing said protonated form of said compound with a bioactive agent to

produce an admixture.

162. A composition for transfecting a cell, said composition cémprising:
a DNA molecule or a salt thereof complexed with a compound according to

any one of claims 1-55 or a salt thereof.

163. The composition of claim 162, wherein the compound is in a

protonated form.
164. A composition for transfecting a cell, said composition comprising:

a DNA molecule or a salt thereof complexed with a compound according to

claim 25 or 53 or a salt thereof.

165. A method for transfecting a cell, said method comprising contacting

the cell with a composition of claim 162.
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169. The conposition of claim 168, wherein the
conpound is in a protonated form 170. A conposition
wo oooot1tsawsf ecting a cell, said conposition conpeT/SGHY6/000109

a DNA nolecule or a salt tfereof conplexed with a
conmpound prepared in accordance with a nethod of claim
77, 89 or 116 or a salt thereof 171. A nethod for
transi{ggt | A0nah6& kdr travdfestinged S 5410 Mt d&n_/;ﬁ'ﬁ;ﬁﬁg&ﬁhtd@ﬁng
the cell with a conposition of claim168. 172. A

the cell mathreoednipmsitionanistaéwilibdg a cel |, said method conprising
contacting the cell with a conposition of claim169.
173. t Qo I et : ' .
comor €0 mgr ol 44 BB B o s et SR PR S ppacting

the cell &ithi aRchifdsitibadbf chiph@dmaceut i cal conposition for
treating a patient in need of gene therapy, said

conposition conprjsing: a A nol ecule or a salt s
t her eiﬁs- anft ng{}g?ﬁﬁlaaggf %’é%?%@ C‘?lg S%’(rafog}Pé’S%‘PnngP%mg'
1-55 9pHneA sRfidculd & LRI thMBST RintplSRH vitomespslindprégared in
protonated formand carries a net positive charge.

accordapd&withametthatiof any queofalaimgSer1phear arsadtthercohl
conposition for treating a patient in need of gene

branchis por Pt Rl Aun SR Bl b bRt dis e,

protona@defo@h. cl ai n8 1-55 in an aqueous buffer to obtain a
protonated form of said conmpound; andadm xi ng said

protonated form of, said coppound with a DNA nolecule .
or a BAI{ AHORRSFIOR 1B GABECHAAA SHn R HOBIPOI gD Camprising:
net hod of treating a di sease using gene therapy, said
et hog DROATRIdISultdor AN tHérsd ot vAtlsAEBsdundpréRed in
thereof a therapeutically effective ampunt of a
accordapemyytik atmnashodbef deigl T, BIor 11Gvr a galptharerficeut i cal

conposition for treating a patient in need of gene

therapy, sal feGOIMOH bR, $4i@%ethod comprising contacting

the cell with a composition of claim 168.

172. A method for transfecting a cell, said method comprising contacting

the cell with a composition of claim 169.

14

173. A method for transfecting a cell, said method comprising contacting

the cell with a composition of claim 170.

174. A pharmaceutical composition for treating a patient in need of gene

therapy, said composition comprising:

a DNA molecule or a salt thereof and a compound according to any one of
claims 1-55 or a salt thereof, wherein said compound is in protonated form and carries a net

positive charge.

175. A method for preparing a pharmaceutical composition for treating a
patient in need of gene therapy, said method comprising:
solubilizing a branched poly(amino ester) compound according to any one of

claims 1-55 in an aqueous buffer to obtain a protonated form of said compound; and
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a DNA nol ecule or a salt thereof and a conpound
according to claim25 or 53 or a salt thereof, wherein
W@ 200d/1e83wpound is in protonated form and carri BGT/&G186/000109

positive charge. 178. A ngishod for preparing a

phar maceuti cal conposition for treating a patient in

need &ﬁ%es | : lg&ﬂ;gr" ' a

sol ublgcfr?m gaygoancﬁg pologé(aagar]n&%% est g{rll)gigg)yp%anr?(ljecule o
salt therroforpdodige tao adiaktme25 or 53 in an aqueous buffer to

obtain a protonated form of said conpound; and

adm x| sai d protonated form of .saj |

oA b Bcurnghod LR EE Pl oy b g IR Hta thédod?
comprisksBadfniligteride’ & a Aubjt hosked thdréatthargpautidalbe offectives angunt of a

gene ther a%y, said method conprising: admnistering to
composgiogyMjctadm 1™ need thereof a therapeutically effective

anmount of a conposition of claim177. 180. A

phar ut A@taﬁg%ﬂéa{ﬂcbﬁgogi@{m For 8@htid}a BatRA irfitled 0P gene

need of ‘gen rapy, sald conposition conprising: a
therapy DAl comhosition compaisgt t t her eof and a conpound prepared
in accordance with a nmethod of any one of clains

or ot o BRI tr B pired O Proflfy FRARAHER, bl 35 or 3

or a saltfBdreo A WO Shill @6mPH@{IAE iBrofonaled THME end tafks a net positive
conposition for treating a patient in need of gene

charge.t her apy, sai d nethod conprising:solubilizing a
branched pol y(am no ester) conpound prepared in

accor panceathlilof SIH-iotindh ARMRIRIAL c6hfoiorpRr kedig a

in an aqueous tain a protonated form of
patient saiedd obgeithelappsdidadethad ogms@siog:pr ot onat ed f or m of

said c und with a mal ecyl e or a salt thereof .t

o oduI SR e e POETIAS R saBp ] tskpl iy § Haitus o
53 in arfdqREEDUREE RDoKIGNG Fri®hal forfRblkalteddigsbuaaad si ng:

adm nistering to a subject in need thereof a

therapeutically effective anount of a conpositjon. of

cl ai ngd_[gi@_ing saic?/ protonated form of said compound wi[tTIPa f)ll\}A molecule or a

salt thereof to produce an admixture.

179. A method of treating a disease using gene therapy, said method
comprising: administering to a subject in need thereof a therapeutically effective amount of a

composition of claim 177.

180. A pharmaceutical composition for treating a patient in need of gene

therapy, said composition comprising:

a DNA molecule or a salt thereof and a compound prepared in accordance
with a method of any one of claims 56-115 or a salt thereof, wherein said compound is in

protonated form and carries a net positive charge.

181. A method for preparing a pharmaceutical composition for treating a

patient in need of gene therapy, said method comprising:
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183. A pharnmaceutical conposition for treating a

patient in need of gene therapy, said conposition
w@owpnissing: a DNA nol ecul e or a salt thereof BEMSG2006/000109

compound i n accordance w t§r a nethod of claim?77, 89

or 116 or a salt thereof, erein said conpound is in
pr ot o 1§ (£ bt 498 d
b, AL AR50/ 0d B BERLLY Bl uccortnc

with a methpd sf 4riyoomefaficldime 86111 imapaqueens bufferrie ebitair a protanated form
., therapy, said method conprising: solubilizing a

Ofsaldﬁ)?néh%ﬁ‘éd |l y(am no ester) conpound prepared in

accordance with a nethod of -claim 77, 89 or 116 in an

aqueoHsmixiid &hd pteated form oP5Ad enapeshd witha DINA aidlecule or a
conpound; and adm xi ng said protonated form of said
salt thercofripaquaducsianedmiBME. nol ecul e or a salt thereof to
produce an adm xture. 185. A nethod of treating a
di sea usi . [ G rshy
adm i Shor e BERSS LORIEMIaR, CURE bR aRPy skl ithod
comprisihgradpenittering toya eftfedt in veeddhaeotta therapewizapp sffedtive agfount of a
¢l ai %}83. 86. A conposition for inmaging, said
COmpOHg, 1 conmpri sing: a conpound according to any
one of clainms 1-55. 187. A conposition for imaging,
sai d §e3POR SliaphladRfibAlicHinpBsition ETRAtIAEA Fm@mneﬁeemf gene
accordance with a nmethod of any one of clains
therapys$d e@np@@ionscomisng: t i on for i magi ng, said
conposition conprising: a conpound according to claim

25 or o PN A G AEH PR theREF 4rdla d hiRg in 3@biance with a

conposition conprising: a conpound 1 n accordance wth
methodafrekiith 3, 89 ocl1k on a7sa]t tB&eaf whagin sddcontpaind inin prigtonated form
conposition of claim 186 in the preparation of an
and le?ég?ﬂé’oél&%?har@l. A use of the conposition of claim
187 in the preparation of an imagi ng agent.

184. A method for preparing a pharmaceutical composition for treating a
patient in need of gene therapy, said method comprising:

solubilizing a branched poly(amino ester) compound prepared in accordance
with a method of claim 77, 89 or 116 in an aqueous buffer to obtain a protonated form of said

compound; and

4

admixing said protonated form of said compound with a DNA molecule or a

salt thereof to produce an admixture.

185. A method of treating a disease using gene therapy, said method
comprising: administering to a subject in need thereof a therapeutically effective amount of a

composition of claim 183.

186. A composition for imaging, said composition comprising: a compound

according to any one of claims 1-585.

187. A composition for imaging, said composition comprising: a compound

prepared in accordance with a method of any one of claims 56-115.
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188. A composition for imaging, said composition comprising: a compound

according to claim 25 or 53

189. A composition for imaging, said composition comprising: a compound

in accordance with a method of claim 77, 89 or 116.

190. A use of the composition of claim 186 in the preparation of an imaging

agent.

191. A use of the composition of claim 187 in the preparation of an imaging

agent.



