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ABSTRACT: A set of water-soluble dendronized polyfluorenes bearing peripheral charged amino groups were
synthesized by two steps: (1) Suzuki polycondensation of dendritic macromonomers carrying peripheral Boc-
protected amino groups with 1,4-benzenediboronic acid propanediol ester; (2) the deprotection of the resulting
Boc-protected dendronized polymers with aqueous HCI. All the protected dendronized polyfluorenes displayed
good solubility in common organic solvents such as THF, chloroform, and methylene chloride. After deprotection,
the zero generation polymers were only partially soluble in water, but the first and the second generation
dendronized polymers were fully soluble in water. The optic properties of the protected and deprotected dendronized
polymers were investigated. In solution, all these polymers exhibited bright blue emission. Unlike normal water-
soluble conjugated polymer, the second generation deprotected dendronized polyfluorenes exhibited a quite high
quantum yield ¢ = 94%) in water.

Introduction drug delivery!® The syntheses of various water-soluble conju-
gated polymerd and the investigations of the excitation energy
transfet® have been reported. Since the aggregation of conju-
gated polymer chains in agueous media leads to the reducing
of their luminescent and the decreasing of their PL quantum
efficiency, most of fluorene-based polyelectrolytes reported in
the literature did not show PL quantum efficiencies as high as
those of typical fluorene-based polymers in organic solV&ais.

We report here the synthesis of a series of cationic water-
soluble dendronized polyfluorenes carrying peripheral charged
amino groups. The introduction of lateral dendrons, as expected,
should not only provide the conjugated polymers with good
solubility in water through the charged amino groups but also
reduce the aggregation of polymers through the “site isolation”

Conjugated polymers are being extensively investigated for
their potential applications in the fields of optoelectronics,
microelectronic$,and chemical and biological sensér€on-
jugated polymers based on pgbyphenylene)s, poly(p-phe-
nylene-vinylene)s? poly(p-phenylene-ethynylene)s, poly-
(triacetylene)$, poly(acetylene)$, and poly(fluorenefs have
been well developed in the past decade. Among them, poly-
fluorenes are considered to be promising blue-light-emitting
materials due to their exceptionally high solution quantum
efficiencies as well as their excellent chemical properties and
thermal stabilitie$. However, polyfluorenes, like many other
conjugated polymers, have a strong tendency to aggregate

resulting in self-quenching their fluorescence in some extent. effect. An investigation of the photophvsical properties revealed
Many efforts have been devoted to overcome this drawback. : 9 . P phy propert
that the second generation water-soluble dendronized polyfluo-

?gehrj[gz,lgendromzed polymers have been developed and hlgh_renes were of extremely high PL quantum efficiency in water

: . solution.
Dendronized polymers are polymers carrying lateral dendron-

(s) at each repeat unit. For higher generation dendronized Experimental Section

polymers, the polymer backbones are fully encapsulated into  Materials. The catalyst precursor Pd(Pfhwas prepared
dendritic envelopes. The “site isolation” effect of the dendritic according to the literatuté and stored in a Schlenk tube under
envelope can effectively prevent the polymer backbone from nitrogen. 2,7-Dibromofluorenel, tert-butyl-3-chloropropylcar-
aggregating and doing cross-talkAs an important family =~ bamate ), 3,5-bis(3tert-butoxycarbonylaminopropoxy)benzoic
member, dendronized polyfluorenes have also been synthesized®id @), 3,5-big 3-[3,5-bis(3tert-butoxycarbonylaminopropoxy)-
and their luminescent properties have been investigated as théPenzoylamino]propoxybenzoic acid4), and 1,4-benzenediboronic
conjugated main chains are wrapped with a variety of dendritic acid propanediol esteb)were purchased from Synwit Technology.

. . . 1-Hydroxybenzotrizole (HOBt) and 1-ethyl-3-(3-(dimethylamino)-
segments. For higher generation dendronized polyfluorenes, thepropyl)carbodiimide hydrochloride (EDECI) were purchased

photoluminescent quantum efficiency can be very high due to from Shanghai Medpep. Solvents were dried according to standard

the polyfluorene backbones are fully isolated by the dendritic procedures.

wedgesi! Characterization. *H and*3C NMR spectra were recorded on a
Water-soluble conjugated polymers, generally realized by the Bruker AV400 or a Bruker DM300 spectrometer in CRG@r

addition of charged groups in the polymers’ side chains, greatly DMSO-ds. The GPC measurements were performed on Waters 410

combining the remarkable advantages of conjugated polymersSYStem against polystyrene standards with THF as an eluent. UV

. : : o . _vis absorption spectra were obtained on a Shimadzu-u¥y
and polyelectrolytes, are being studied for their applications in V'>_&
the fi%ld)g of elec¥roo tical devi?:é%phem- and biosgr?sors and spectrophotometer_ model UV-1_601 PC. Fluorescence spectra were
P ' recorded on a Varian Cary-Eclipse spectrophotometer. Elemental

analyses were performed on a Flash EA 1112 analyzer.

*To whom correspondence should be addressed: e-mail zsbo@ GOBoc. A mixture of 1 (4.35 g, 13.4 mmol)2 (5.72 g, 29.5
iccas.ac.cn; Fax-86-10-82618587. mmol), PhCHNE#:CI (0.4 g, 1.47 mmol), and DMSO (200 mL)
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was carefully degassed and charged with nitrogen. To the mixture residue was redissolved in a small amount of,CH, the obtained

was added in dropwise a degassed aqueous NaOH solution (15 mLsolution was dropped into diethyl ether, and the formed precipitate
40 wt %). The mixture was stirred at room temperature for 48 h. was recovered by centrifugation. This procedure was repeated two
Water was added, and the mixture was extracted with ether. Thetimes. The collected precipitate was dried under high vacuum to
ether layer was separated, washed with aqueous NaOH (5 wt %)afford the desired dendronized polymePG0Bog PG1Bog and

and water each for three times, and dried over anhydrouS®la PG2Bog.

After the removal of the solvent, the residue was purified by PGOBoc. GOBog200 ma. 0.31 mmols (77 ma. 0.31 mmol
chromatography on silica gel column eluting with @H,/CH;OH NaHCO (0_'3 g, 3_5(,](7 mmog: Pa(PBh (3-)65 r(ng, 3%’2M'nol), THF),
(v:v, 20:1) to affordGOBoca pale yellow solid (5.92 g, 69%)H (10 mL), and water (4 mL) were useBGOBocwas obtained as a
NMR (400 MHz, CDCh, ppm): 0 7.52 (d, 2H), 7.47 (d, 2H), 7.43_ gyon Vellow solid (148 mg, yield 83%)H NMR (400 MHz,

(s, 2H), 4.24 (s, 2H), 2.88 (s, 4H), 1.96 (t, 4H), 1.39 (s, 18H), 0.75 o) "5y 7.85-7.80 (broad, 6H), 7.70 (d, 2H), 7.65 (s, 2H),

(M, 4H). 3C NMR (100 MHz, CDC}, ppm): 6 155.73, 151.27,

138.95, 130.61, 125.99, 121.76, 121,26, 79.03, 54.84, 40.32, 37,0827 (S, 2H), 2.95 (broad, 4H), 2.22.07 (broad, 4H), 1.38 (s,
95, 130.61, 125.99, 121.76, 121.26, 79.03, 54.84, 40.32, 37.08,1 g,y °() o5 “(hroad, 4H)13C NMR (100 MHz, CDC4, ppm): o

ﬁ&z%g%#éﬁhﬁ-n% gg'g‘;_fﬂﬁgfrﬁ\‘fggc’ 54.56;H,6.00; 155’85 150,54, 140.14. 132.07, 128.86, 128.52, 127.66, 127.58,
» 339 - & 9304, 1, 9.9 N, .29, 127.08, 121.29, 120.31, 115.83, 79.05, 54.66, 40.69, 37.51, 28.38,

GO-HCI. To a solution ofGOBoc (2.5 g, 3.92 mmol) in THF . . .
Y . 24.79. Anal. Calcd for [5H42N2O4]n: C, 75.78; H, 7.63; N, 5.05.
(5.0 mL) was added hydrochloric acid (15 mL, 5 M). The mixture Found: C, 73.43: H. 7.38: N, 5.17.

was stirred at room temperature for 24 h. After the addition of

acetone (30 mL), the mixture was then placed in a fridge overnight. PG1Boc G1Boc (103 mg, 0.077 mmol} (19 mg, 0.078 mmol),

A large amount of white precipitates were formed; filtration and NaHCG; (0.2 g, 2.38 mmol), Pd(PBJa (0.9 mg, 0.7&mol), THF

washing with acetone afforde@0-HCI as a white solid (2.0 g, (10 mL), and water (4 mL) were useBG1Bocwas obtained as a

95%).*H NMR (400 MHz, DMSOds, ppm): 6 7.87 (d, 2H), 7.75 slightly yellow solid (87 mg, 90%)H NMR (400 MHz, CDC¥,

(s, 2H), 7.60 (d, 2H), 7.46 (s, 6H), 2.54 (m, 4H), 2.09 (m, 4H), ppm): 6 7.81-7.62 (broad, 10H), 6.76 (s, 4H), 6.46.41 (broad,

0.73 (m, 4H)13C NMR (75 MHz, DMSO€ls, ppm): ¢ 151.9, 139.6, 4H), 5.01 (broad, 4H), 3.87 (broad, 8H), 3.21 (broad, 12H), 2.19

131.4, 127.4, 127.2, 122.1, 55.6, 45.6, 36.3, 22.7. (broad, 4H), 1.86 (broad, 8H), 1.39 (s, 36H), 1.04 (broad, 4%d).
G1Boc. A mixture of GO-HCI (400 mg, 0.78 mmol)3 (912 NMR (75 MHz, CDCE, ppm): 6 165.7, 158.5, 154.8, 140.8, 138.9,

mg, 1.95 mmol), HOBt (320 mg, 2.37 mmol), and 150 mL of 138.5, 135.4, 135.2, 126.1, 104.2, 103.1, 77.8, 64.5, 64.3, 36.3,

anhydrous CHKCl, was carefully degassed and charged with N 28.0, 27.0, 26.6, 20.7, 13.9. Anal. Calcd for7{B9NgO14]n: C,

The mixture was cooled to-66 °C in an ice water bath; BN (1.2 67.92; H, 7.55; N, 6.69. Found: C, 67.10; H, 7.77; N, 6.42.

mL) and EDCHCI (600 mg, 3.13 mmol) were added. The mixture PG2Boc G2Boc (100 mg, 0.036 mmolp (9 mg, 0.037 mmol),
was stirred at room temperature overnight and then poured into 50NaHCQ, (0.2 g, 2.38 mmol), Pd(PR) (0.5 mg, 0.43mol), THF

mL of aqueous NaHC® The organic layer was separated, washed (10 mL), and water (4 mL) were useBG2Bocwas obtained as a
with aqueous NaCl, and dried over anhydrous®@,. After the slightly yellow solid (86 mg, 89%)!H NMR (400 MHz, CDC},
removal of the solvent, the residue was purified by chromatography ppm): 6 7.61 (broad, 14H), 6.89 (broad, 10H), 6.75 (s, 4H), 6.44
on silica gel colqmn elgting with C}CI,/CH;OH (10:1) to afford (broad, 6H), 5.13 (broad, 8H), 3.86 (broad, 24H), 3.48 (broad, 8H),
G1Boc as a white solid (692 mg, 66%}H NMR (400 MHz, 319 (proad, 20H), 1.941.85 (broad, 28H), 1.39 (s, 72H), 1.91
CDCl, ppm): 0 7.53 (d, 2H), 7,47 (d, 2H), 7.46 (s, 2H), 6.78 (S,  (hr0aq, 4H)13C NMR (100 MHz, CDC4, ppm): 6 168.22, 160.41,
4H), 6.52 (s, 2H), 5.96 (s, 2H), 4.70 (s, 4H), 3.99 (t, 8H), 3.29 (M. 156 84 137.18, 106.50, 79.78, 66.40, 38.39, 30.15, 29.58, 29.08,

8H), 3.20 (m, 4H), 2.05 (m, 4H), 1.94 (M, 8H), 159 (5, 36H), 0.89 12 6> anal Calcd for [qH . ) .
, .92. Anal. 16N140sdn. C, 64.64; H, 7.51; N,
(t, 4H). ®C NMR (100 MHz, CDC4, ppm): 0 167.18, 160.08,  772a"Foind: ¢, 62.95: H 7 40. N. 6.63.

156.15, 151.39, 139.17, 136.83, 130.93, 126.23, 122.05, 121.56, )
105.73, 104.59, 79.40, 66.04, 55.09, 40.03, 37.94, 37.41, 29.63, ngeral Procedure for the Synthesis of Water-Soluble Den-
28.55, 24.38. Anal. Calcd forgHegBrNgOws C, 58.29; H, 6.77;  dronized Polymers (PGO-HCI, PG1-HCI, and PG2-HCI). To a
Br, 11.93: N, 6.28. Found: C, 58.04; H, 6.77; Br, 12.04: N, 6.15. solution of 50 mg of the dendronized polym&G0Bocor PG1Boc
G2Boc. A mixture of GO-HCI (50 mg, 0.0978 mmol)4 (286 or PG2Bog in 3 mL of THF was added hydrochloric acid (10
mg, 0.245 mmol), HOBt (33 mg, 0.245 mmol), and anhydrous-CH ™ML, 5 M). After stirring at room temperature overnight, to the
Cl, (40 mL) was degassed and charged with The mixture was mixture was added 30 mL of acetone and placed in fridge until a
cooled to 6-5 °C in an ice water bath; ¥ (0.13 mL) and EDE large amount of precipitate formed. The formed precipitate was
HCI (56 mg, 0.294 mmol) were added. The mixture was stirred at recovered by filtration and washed with acetone three times to afford
room temperature overnight and then poured into 15 mL of aqueous the desired water-soluble dendronized polymBG&HCI or PG1-
NaHCQs. The organic layer was separated, washed with aqueousHCI or PG2-HCI).
NaCl, and dried over anhydrous }g0,. After the removal of the PGQ-HCI. PGO-HCI was obtained as a slightly yellow solid (34
solvent, the residue was purified by chromatography on silica gel mg, 89%).1H NMR (400 MHz, DMSOds, ppm): ¢ 8.01-7.93
column eluting with CHCI,/CH;OH (10:1) to affordG2Bocas a  (broad, 16H), 2.682.62 (broad, 4H), 2,342.28 (broad, 4H), 1.01
white solid (198 mg, 74%):H NMR (400 MHz, CDC}, ppm): 0 (broad, 4H).13C NMR (100 MHz, DMSO#ds, ppm): ¢ 150.80,

7.43 (d, 2H), 7.39 (broad, 4H), 7.29 (s, 4H), 6.89 (s, 2H), 6.87 (s, 139.95, 129.50, 127.93, 126.52, 122.21, 121.20, 60.35, 56.31, 54.79,
gm 6-3?% is, 4?96'%62(; 4H)1,6€;:39 3(81,72H), Zﬁl (25bgH)' 3-321 H(& 36.43, 32.58, 30.07, 22.65, 13.25.

1 89)’(m. 16|(_|S)’ 1 4)1 (S' 72(;’) 0 9\2),' (s. 4H(§SC Nl\/)IR (-100(nM1i—|z ), PG1-HCI. PG1-HCI was obtained as a slightly yellow solid (34
CDCl, ppm): 6 167.42, 167.14, 159.80, 159.63, 156.09, 151.44, MY: 85%).*H NMR (400 MHz, DMSOds, ppm): & 8.24-7.91
138.83, 136.53, 130.54, 126.00, 121.63, 121.32, 105.69, 104,34 (broad, 24H), 7.01 (s, 4H), 6.66 (s, 2H), 4.09 (broad, 8H), 2.94
79.10, 66.99, 66.03, 65.71, 54.78, 39.89, 37.64, 37.41, 29.51, 28.82 (broad, 12H), 2.05 (broad, 12H), 0.95 (broad, 4L NMR (100

28.34, 24.07. Anal. Calcd f0r1@7|‘|194Bf2N140341 C, 60.03; H, 7.13; MHZ, DMSO-de, ppm) 0 160.34, 140.87, 137.57, 128.49, 107.03,
Br, 5.83; N, 7.15. Found: C, 60.02; H, 7.34; Br, 5.99; N, 6.77.  66.14,37.22, 27.80, 1.22.

General Procedure for the Synthesis of Dendronized Poly- PG2-HCI. PG2-HCI was obtained as a white solid (35 mg,
mers (PGOBoc, PG1Boc, and PG2Boch mixture of the dendritic 86%).'H NMR (400 MHz, DMSO¢s, ppm): 6 8.71 (broad, 4H),
monomer GOBoc or G1Boc or G2Bog), 5, NaHCQ;, THF, and 8.31 (broad, 30H), 7.85 (broad, 6H), 7-1€.97 (broad, 12H), 6.70
H,O was carefully degassed before and after Pd{RRtas added.  6.64 (broad, 6H), 4.14 (broad, 28H), 2.97 (broad, 24H), 2.08 (broad,
The mixture was heated to reflux and stirred under nitrogen for 96 28H), 0.95 (broad, 4H):3C NMR (100 MHz, DMSOdg, ppm): ¢
h. CH,CI, (100 mL) was added, and the organic layer was separated,166.79, 160.62, 160.41, 137.62, 107.17, 105.26, 66.87, 66.21, 37.54,
dried over anhydrous N8O, and evaporated to dryness. The 37.25,29.93, 27.81, 1.23.
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Chart 1. Chemical Structures of the Dendritic Macromonomers GOBoc, G1Boc, and G2Boc

NHBoc NHBoc
BocHNW\ H/NHBoc BOCHN\H J
et Ej X \j
GOBoc

ONH HNO

NHBoc

NHBoc BocHN

BocHN
NHBoc

, & @
O NHBoc
O\q P»O BOCHN\/\/O\Q)L /\/\O Y@ J\Q/ ~ N
NH  HNT Y

O 'O 3 NHBOC Q'O NHBoc

G1Boc G2Boc

Scheme 1. Synthesis of the Dendritic Macromonomers GOBoc, G1Boc, and G2Boc
NH4CI NH;CI

DMSO/aqueous NaOH aqueous HCI .
Br O'O Br + CI” >""NHBoc GOBoc T g Q O Br

PhCH,NEt;CI
1 2 GOeHCI
BocHN NHBoc
o o) EDC ¢ HCI/HOBt
GOeHCI + G1Boc
CH,CI,/NEts
HO” O
3
NHBoc NHBoc
o) 0
P (0] (0] AN
BocHN 0 o] NHBoc
HN NH
j\ H/ EDC « HCI/HOBt 28
+ S —— oC
Go<HCI o o CH,Cl,/NEts
HO™ ~O
4
Results and Discussion HCI in a yield of 95%. Dendritic monomer&1Boc and

Synthesis of Monomers and Polymers.The chemical ~ G2Boc were prepared by the coupling &0-HCI with 3
structures of dendritic monome@0Boc, G1Bocg andG2Boc and 4, respectively, using 1-hydroxybenzotriazole (HOBt)
are shown in Chart 1. The synthetic routes are shown in Schemeand 1-ethyl-3-(3-dimethylamino)propylcarbodiimide hydro-
1. GOBocwas accomplished in a yield of 69% by the reaction chloride (EDCHCI) as mild coupling reagents for the
of 2,7-dibromofluorene 1) and tert-butyl-3-chloropropylcar- formation of amide linkage. After purification by normal
bamate 2) in DMSO with aqueous NaOH as a base and silica gel chromatography, pure macromonomériBoc
triethylbenzylammonium chloride as a phase transfer catalyst.and G2Boc were obtained in yields of 66% and 74%,
The deprotection of50Boc with aqueous HCI afforde®&0- respectively. The high purity of the dendritic monomers was
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Scheme 2. Synthesis of Dendronized Polymers PGOBoc, PG1Boc, PG2Boc, R, PG1-HCI, and PG2-HCI

NHBoc NHBoc NH3Cl  NH,CI
GoBoc + (_ B )B ) — Q'O O . -0 n
5 PGOBoc PGO - HCI
NHBoc NHBoc NHsCI NHsCI
BocHN \Lo 0 NHBoc CIHSN\\\ \Lo o) JNH3CI
\;OM B o 2ol s
GTNH  HNTY G TNH  HNTY
[Pd] HCI
G1Boc * 5 ————— '
OO0, -0,
PG1Boc PG1 - HCI
BocHNk /rNHBoc N'fc NHBoc
(0] (e} O\@/O('/
O "EL HN"S0
Pd o] J/
G2Boc *+ 5 il o ? °
BocHN _~_O H/\/\O o OYQO/\/\N O._~_NHBoc
: HN  HN H
S )
NHBoc ' k
e ) - NHBoc
PG2Boc
C'Hst ((NH:aCI N'f' /(Nqu
O
O”"NH HN"SO
O o/H
HCI 0 0
- . CIHsN _~_O H/\/\o 0o 0N O ~_NH,CI
HN  HN H
4 M O
NHsCI ' j\
o-O-Ot,
PG2 -HCI
proved by H and 13C NMR spectroscopy and elemental for 96 h. Standard workup afforded dendronized polymers
analysis. PGOBog PG1Bog andPG2Bocas amorphous, slightly yellow

Suzuki polycondensation (SPC) of the dendritic macromono- solids in yields of 83%, 90%, and 89%, respectively. The
mers GOBoc G1Bog andG2Bog) with 1,4-benzenediboronic  molecular weights determined by GPC against polystyrene
acid propanediol estebl was done in a biphasic system (THF/ standards are summarized in Table 1. The structure of Boc-
aqueous NaHCg) with freshly prepared Pd(PE)a as a catalyst protected dendronized polymer$?G0Boc PG1Bog and
precursor (Scheme 2). Reactions were kept stirring at reflux PG2Boc) was also fully characterized biH and 3C NMR
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—— PGOHCI
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T T T
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i ] W_a elength (nm) ) Figure 2. UV —vis absorption and PL spectra (excited at 360 nm) of
Figure 1. UV—vis absorption and PL spectra (excited at 360 nm) of dendronized polymerBGy'HCI, PG;-HCI, andPG,-HCI in water (1
dendronized polymerBGoBoc, PG;Boc, andPG;Boc in THF (1 ug/ ug/mL).

mL).
Table 1. Molecular Weights of Dendronized Polymers —— PGOHCI
Mn Pn Mw Py Mw/Mp
PGoBoc 27 000 50 56 000 102 2.05
PG;Boc 28 000 23 60 000 48 2.10
PG;Boc 31000 12 52 000 20 1.70

Fensity (a.u.)

spectroscopy as well as elemental analysis. The deprotectio
of the dendronized polymeRGOBog PG1Bog andPG2Boc
was accomplished by stirring their THF solutions with concen-
trated aqueous HCI to afford the desired water-soluble den-
dronized polymer®G0O-HCI, PG1-HCI, andPG2-HCI in yields

of 89%, 85%, and 86%, respectively. Their structures were
confirmed by!H and3C NMR spectroscopy.

Optical Properties. Boc-protected dendronized polymers
PGOBog PG1Bog and PG2Boc were readily soluble in
common organic solvents such as methylene chloride, toluene,
and THF and exhibited bright blue fluorescence in solution, Fidure 3. UV—vis absortion and PL . ted at 360 nm) of

H | . —Vi | XCI
whereas the deprotecte(_:l dendronized polyrR&4-HCI and wgtlajefsoluble de?]dzaroi?zgdopoel‘ymelmjﬁ)—leél,aP(Ce;y(I:—igl, ?md PG, e
PG2-HCI were soluble in polar solvents such as water and pc|in films.
DMSO. Zero generation polym&GO0-HCI was only partially
soluble in water but fully soluble in DMSO. The solubility of  solution, the absorption spectra of the deprotected polymers
the deprotected dendronized polymers in water increases withPGO-HCI, PG1-HCI, andPG2-HCI in water solution were red-
the increasing of their generation. The absorption and photo- shifted. The red shift of the absorption is probably caused by
luminescent (PL) spectra of the Boc-protected dendronized the solvatochromism of the conjugated polyfluorepéenylene
polymers in dilute THF solutions and the deprotected den- backbone in more polar solvent (water). In water solution, the
dronized polymers in deionized water solutions are shown in deprotected polymdPGO-HCI displayed a very broad absorp-
Figure 1 and Figure 2, respectively. The maximum absorption tion peak centered at 394 nm and a shoulder peaked at 448 nm.
and emission wavelengths, as well as the PL quantum efficien-The red-shifted and broadened absorption R§E0-HCI is
cies @g), are listed in Table 2. probably due to the formation of J-aggregations of the hydro-

In THF solution, dendronized polymePG0Bog PG1Bog phobic conjugated polymer chains in water solution. For
andPG2Bocexhibited typical absorption and emission spectra polymers PG1-HCI and PG2-HCI, as expected, the “site-
of fluorene-phenylene-based polymers as reported in the isolation” effect of the larger lateral dendritic wedges effectively
literature. All the polymers exhibited an absorption maximum prevented the backbones from forming aggregation. The isola-
ranging from 372 to 376 nm and an emission maximum at about tion of backbones by the dendritic envelope in the case of higher
409 nm and a shoulder at about 432 nm. The quantum yieldsgeneration dendritic polymeRG1-HCI| andPG2-HCI resulted
of PGOBog PG1Bog andPG2Bocin dilute THF solution were in narrower absorption peaks. In water solution, the deprotected
measured to be 95%, 99%, and 77%, respectively, by using 9,-polymer PGO-HCI exhibited a blue emission peak at 427 nm
10-diphenylanthracene as a reference standbgd«90%). The and a shoulder at 447 nm, which is probably from the
decreasing of quantum efficiency fBxG2Bocis probably due J-aggregates. The deprotected dendronized polyR®isHCI
to the twisting of the backbone caused by the steric congestionandPG2-HCI showed almost superimposable emission spectra
of the lateral dendrons. The same phenomenon has beerin water solution, which had an emission peak at 415 nm and
observed in a similar system as reported in our previous p&per. a shoulder at about 433 nm. The PL quantum efficiencies of

Compared with the absorption spectra of the Boc-protected the dendronized polymers in water solution were measured by
dendronized polyme®G0Bog PG1Bog andPG2Bocin THF using quinine sulfate as a reference standard, and the results

Abs/PL In

Trrrrrrrrrrrrrrrrrrrr T
300 350 400 450 500 550 600
Wavelength (nm)
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Table 2. UV—vis Absorption and Photoluminescent Properties of Dendronized Polymers in Solutions

polymers JAmax,abs(NM) Amax.em(NM) Dr (%) solvent standard

PGoBoc 372 409 95 THF 9,10-diphenylanthracede-(= 0.9)
PG;Boc 375 410 99

PG.Boc 376 410 77

PGo-HCI 391 427 17 water quinine sulfaté¢ = 0.55)
PG;-HCI 381 415 85

PG,-HCI 382 415 94

Table 3. UV—vis Absorption and Photoluminescent Properties of
Water-Soluble Dendronized Polymers in Films

assembly behaviors, as well as detailed investigations on the
applications in the field of chem- and biosensors and light-

Amaxabs  Amax.em emitting materials, are in progress.
polymer (nm) (nm) Dp (%) standard
PGy-HCI 385 421 6 polyfluoreneds = 0.55) Acknowledgment. Financial support from the NSF of China
PG-HCI 384 427 10 and the Major State Basic Research Development Program (No.
PGy-HCI 382 429 21

2002CB613401) is greatly acknowledged.

are listed in Table 2. Because of the strong aggregation tendencyReferences and Notes
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