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1. General Experimental

Materials. All chemicals were purchased from Acros or Aldraoiid used as received without further
purification. §)-6,6-Dibromo-2,2’-bis(methoxylmethyl)-1,1’-dinagol (Ml),[” 2,7-dibromo-9-
fluorene 62,2 2,7-dibromo-9,9-dihexylfluorengM2),”) 9,9-dihexylfluorene-2,7-bis(trimethylene
boronate)M3),!?) Fréchet's dendritic bromid€sand azidesG:-N3 ~ Gs-N3 andG’1-N3 ~ G'5-Na)!
were synthesized according to the published methditiseactions were carried out under dry nitrogen
atmosphere. All solvents used were dried usingdstah published methods and were distilled under

nitrogen atmosphere before use.

Characterization. The 'H and**C NMR spectra were recorded on a BRUKER Model AD\GH
DPX 300 spectrometer (300 MHE and 75 MHZC) using tetramethylsilane as an internal standard.
All signals are reported in parts per million uppm). IR spectra were recorded on a JASCO FT/IR-
480 plus fourier transform infrared spectrometepti€al rotations were measured with Perkin-
Elmer341 digital polarimeter in tetrahydrofuran {E#Hwith sodium D light at room temperature.
Circular dichroism (CD) spectra were recorded ordASCO J-810 spectropolarimeter. The gel
permeation chromatography (GPC) measurements wenrfermed on Waters 410 system with RI
(refractive index) detector against polystyrenadtaids with THF as an eluent. The polymers were als
measured through a multidetector GPC apparatupeediwith a Postnava PN 1011 pump, anb-
mixed-bed C column (Polymer Lab), and a PrecisiDr2R00 detector system [including an RI detector,
two-angle static laser light scattering (TALLS) elebrs at 15 and Qegree, and a dynamic laser light
scattering detector] with THF as the eluent atoavfrate of 1mL/min at 25C. Electronic absorption
spectra were obtained on a Shimadzu UV-vis speetemmodel UV-1601PC. Fluorescence emission
spectra were recorded in THF at 293K with a Hita€#i500 fluorescence spectrophotometer.
Fluorescence quantum yield®d) of the samples in toluene were measured by u@ndlO-
diphenylanthracene®: = 0.9 in cyclohexan8} as standard. The films on quartz used for PL

measurements were prepared by spin-coating wittm@0mL toluene solution at 2000 rpm. TGA
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(NETZSCH STA 409C) and DSC (Perkin-Elmer 7 seribermal analyzers) measurements were

performed under nitrogen atmosphere at a heattegpfal 0 °C/min, respectively.

2. Synthesis.

Scheme S1Synthetic routes to the monomers and other reaatiegiates
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Synthesis of M1.Under nitrogen, to a solution of NaH (429 mg, 706xt2.5 mmol) in THF (30
mL) was slowly added (S)-6,6’-dibromo-1,1’-bi-2-rbol (2.143 g, 4.9 mmol) at 0 °C. After 5 min,
chloromethyl methyl ether (0.9 mL, 12.4 mmol) wakled. The mixture was stirred at rt for 12 h. A
small amount of water was then slowly added to ghi¢he reaction and the mixture was extracted with
ethyl acetate. The organic layer was washed witltebAfter removal of solvent by rotary evaporation

the product was recrystallized from hexane to dffdl (2.271 g, 70%) as a white solid.

'H NMR (300 MHz, CDCJ): § = 8.03 (d,J = 1.9 Hz, 2H, ArH), 7.86 (d,J = 9.1 Hz, 2H, ArH) 7.59
(d,J = 9.1 Hz, 2H, ArH), 7.29 (dd,J = 9.0 Hz, 2.0 Hz, 2H, AH), 6.98 (d,J = 9.0 Hz, 2H, ArH), 5.09

(d,J = 6.9 Hz, 2H, OE,0), 4.98 (d,) = 6.9 Hz, 2H, OE},0), 3.15 (s, 6H, OHy).

¥C NMR (75 MHz, CDCJ): ¢ = 153.0, 132.4, 130.9, 129.9, 129.7, 128.7, 12I29,7, 118.1, 118.0,

95.0, 55.9.

Synthesis of S2To a stirred solution 051 (20.058 g, 120 mmol) and (about 0.1 g) in CkCI, (400
mL) was slowly added bromine (52.870 g, 334 mmal)GH,CI, (100 mL) at room temperature.
Because it is an exothermic reaction, any rapidtadof bromine should be avoided. The solution
was stirred at room temperature for 24 h in thé&k,dand then aqueous p&0O; was added. Vigorous
stirring was applied until the red color disappéar€he organic layer was separated, washed with
water, NaHCQ@ aq and brine, and finally dried over anhydrousS\@. After the solvent was removed
under reduced pressure, the product was purifiecebsystallization from petroleum ether to yield a

white crystalline product d62(38.520 g, 99%).

'H NMR (300 MHz, CDCY): d = 7.65 (s, 2H, AH), 7.59 (d,J = 8.1 Hz, 2H, ArH), 7.49 (d,J = 8.2

Hz, 2H, ArH), 3.85 (s, 2H).
3C NMR (75 MHz, CDCY): 6 = 144.8, 139.7, 130.1, 128.3, 121.2, 121.0, 36.6.
Synthesis of M2.A mixture of S2(38.520 g, 118 mmol) and tetrabutylammonium iod@é g) in

DMSO (160 mL) and aqueous NaOH (80 mL, 50%, w/w} warged with nitrogen. 1-Bromohexane
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(80.360 g, 416 mmol) was then added to the mixtisieg a syringe. The resulting solution was stirred
at 35°C for 24 h before 160 mL of 40 was added. The solution was then extracted vidttihyl ether
(2 x 200 mL). The combined organic layer was wash#l brine and dried over anhydrous JS@.
After the solvent was removed under reduced presdhe crude product was purified by column

chromatography using petroleum ether as eluenietd g colorless oil oM2 (53.814 g, 80%)).

'H NMR (300 MHz, CDCY): d = 7.52 (dd,J = 6.7 Hz, 1.9 Hz, 2H, AH), 7.49 (s, 2H, AH), 7.45
(dd,J = 6.7 Hz, 1.8 Hz, 2H, AH), 1.94-1.86 (m, 4H), 1.13-1.03 (m, 12H), 0.78)(& 7.0 Hz, 6H),

0.60-0.55 (m, 4H).

%C NMR (75 MHz, CDCJ): ¢ = 152.6, 139.1, 130.2, 126.2, 121.5, 121.1, 58072, 31.5, 29.6,

23.7, 22.6, 14.0.

Synthesis of M3.In a two-necked flask was charged whkt? (22.406 g, 46 mmol), magnesium
turnings (2.295 g, 96 mmol) and dry THF (100 mLYennitrogen. The reaction was initiated by the
addition of minimal iodine. The resulting mixtureasvheated under reflux for 2 h and then added to a
solution of trimethyl borate (14.340 g, 138 mmaol)dry THF (50 mL) which was already cooled to -78
°C. This reaction mixture was stirred at room terapge for 24 h. Then, 430, (50 mL, 50 %) was
added to the mixture carefully. The organic layersveeparated and dried over anhydrousSRa
Purification was performed by a silica gel coluntutiag with acetone/petroleum ether from 1/9 to 1/3
(v/v) to give the boric acid. Then, esterificatas carried out by reacting the resulting borid agith
1,3-propanediol (7.388 g, 97 mmol) in 150 mL toleeat refluxing temperature for 24 h. After the
solvent was distilled, the residue was extracteth wdiethyl ether (200 mL). The solvent was

evaporated to affori¥13 (12.666 g, 56%) as a white solid without furtharification.

'H NMR (300 MHz, CDCJ): § = 7.77-7.68 (m, 6H, AH), 4.20 (t,J = 5.4 Hz, 8H), 2.13-2.05 (m,

4H), 2.02-1.97 (m, 4H), 1.12-1.05, (m, 12H), 0.73 & 7.0 Hz, 6H), 0.58-0.56 (M, 4H).
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%C NMR (75 MHz, CDCJ): ¢ = 150.3, 143.5, 132.3, 127.9, 119.2, 62.0, 540%,431.6, 29.8, 27.5,

23.7, 22.6, 14.0.

General Procedure for the Synthesis of Dendritic Ades

A mixture of the corresponding dendronized bronadd NaN in DMSO was heated to 55 °C under
nitrogen and stirred overnight. The reaction migtwas cooled, then poured into water, and extracted
with dichloromethane. The combined organic layers wigied with anhydrous sodium sulfate and

evaporated to dryness. The crude product was edHify flash column chromatography.

Preparation of G;-N3. G;-Br (1 g, 2.61 mmol) and NajN1.531g, 23.63 mmol) were used. The
crude product was purified by a silica gel colurhmoenatography eluting with Gi&l,/petroleum ether

(1/2) to affordG;-N3 (0.782 g, 87%) as a white solid.

'H NMR (300 MHz, CDCY): § = 7.48-7.37 (m, 10H, PH), 6.64-6.60 (m, 3H, AH), 5.07 (s, 4H,

PhCH,0), 4.29 (s, 2H, Af,Ns).
13C NMR (75 MHz, CDCJ): 6 = 160.3, 137.7, 136.7, 128.7, 128.1, 127.6, 10103,9, 70.2, 54.9.

IR (thin film): 3064, 3033, 2929, 2873, 2098 (3), 1955, 1875, 1811, 1598, 1496, 1450, 1377,

1347, 1293, 1214, 1157, 1057, 986, 908, 835, 738, 634.

Preparation of G,-Ns. G,-Br (0.3 g, 0.37 mmol) and NaNO0.145 g, 2.2 mmol) were used. The
crude product was purified by a silica gel colurhmoenatography eluting with Gigl,/petroleum ether

(1/2) to affordG,-N3 (0.232 g, 81%) as a white foam.

'H NMR (300 MHz, CDCY): § = 7.44-7.30 (m, 20H, Ph), 6.68-6.54 (m, 9H, AH), 5.04 (s, 8 H,

PhCH,0), 4.98 (s, 4H, Ar€,0), 4.26 (s, 2H, Ar€,N3).

%C NMR (75 MHz, CDGCJ): ¢ = 160.2, 160.2, 139.1, 137.7, 136.8, 128.6, 120,6, 107.2, 106.4,

101.9, 101.6, 70.1, 70.0, 54.8.
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IR (thin film): 3032, 2924, 2872, 2098/(v3), 1814, 1726, 1662, 1596, 1531, 1448, 1374, 13296,

1212, 1156, 1052, 833, 737, 698, 659, 634.

Preparation of G3-N3. Gs-Br (0.5 g, 0.3 mmol) and NaNO0.177 g, 2.7 mmol) were used. The crude
product was purified by a silica gel column chroogaaphy eluting with CkCl,/petroleum ether (2/3)

to affordG3-N3 (0.400 g, 82%) as a white foam.

'H NMR (300 MHz, CDCJ): 6 = 7.42-7.30 (m, 40H, PR, 6.68-6.54 (m21H, Ar-H), 5.02 (s, 16H,
PhCH,0), 4.96-4.92 (m, 12H, AB,0), 4.23 (s, 2H, ArB,N3). °C NMR (75 MHz, CDCY): 6 = 160.2,
160.2, 139.3, 139.2, 137.8, 136.9, 128.6, 128.8,212128.0, 127.8, 127.6, 107.3, 106.5, 101.9,7,01.

70.2, 70.1, 54.8.

IR (thin film):3050, 2934, 2874, 2098(v3), 1889, 1771, 1597, 1483, 1456, 1377, 1330, 12266,

1238, 1161, 1058, 928, 835, 750, 726, 617.

Preparation of G’3-N3. G’1-Br (0.333 g, 0.5 mmol) and NaN0.302 g, 4.6 mmol) were used. The
crude product was purified by a silica gel colurhmoenatography eluting with Ci&l,/petroleum ether

(2/3) to affordG’1-N3 (0.231 g, 83%) as a white solid.

'H NMR (300 MHz, CDCJ): 6 = 8.09 (d,J = 7.7 Hz, 4H, carbazole A#), 7.48-7.39 (m, 8H,
carbazole AmH), 7.25-7.19 (m, 4H, carbazole At}, 6.38-6.31 (m, 3H, AH), 4.39 (t,J = 7.0 Hz, 4H,
ArOCHy), 4.21 (s, 2H, E32N3), 3.91 (t,J = 6.1 Hz, 4H, ArNEl1,), 2.13-2.03 (m, 4H, B,), 1.88-1.79

(m, 4H, CHz)

%C NMR (75 MHz, CDCJ): ¢ = 160.4, 140.4, 137.6, 125.7, 122.9, 120.4, 1188,6, 106.7, 101.1,

67.6,54.8,42.7, 27.0, 25.9.

IR (thin film): 3051, 2940, 2875, 2098v(y3), 1890, 1771, 1598, 1484, 1457, 1383, 1330, 1295,

1240, 1165, 1124, 1165, 1124, 1063, 999, 927, B35, 725, 617.
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Preparation of G'»-N3. G’,-Br (0.496 g, 0.37 mmol) and NgND.145 g, 2.2 mmol) were used. The
crude product was purified by a silica gel colurhnoenatography eluting with Gi&l,/petroleum ether

(1/1) to affordG’,-N3 (0.412 g, 86%) as a white foam.

'H NMR (300 MHz, CDCJ): § = 8.08 (d,J = 7.7 Hz, 8H, carbazole At), 7.47-7.38 (m, 16H,
carbazole AmH), 7.23-7.19 (m, 8H, carbazole At}, 6.51-6.31 (m, 9H, AH), 4.90 (s, 4H, ArE,0),
4.37 (t,J = 6.9 Hz, 8H, ArO€l,), 4.22 (s, 2H, ArEi;N3), 3.89 (t, J = 5.9 Hz, 8H, ArNd3), 2.08-2.01

(m, 8H, (H,), 1.83-1.78 (m, 8H, B,).

3C NMR (75 MHz, CDGCJ): ¢ = 160.3, 160.2, 140.4, 139.0, 137.7, 125.7, 12120,4, 118.9, 108.7,

107.2, 105.9, 101.9, 101.0, 70.1, 67.6, 54.8, 427'Q, 25.9.

IR (thin film): 3050, 2938, 2874, 2098/ (v3), 1888, 1597, 1483, 1456, 1379, 1329, 1296, 12839,

1160, 1059, 928, 835, 749, 726, 620.

Preparation of G’3-N3. G’3-Br (0.5 g, 0.18 mmol) and NaN0.152 g, 2.3 mmol) were used. The
crude product was purified by a silica gel colurhnoenatography eluting with Gi&l, to affordG’3-N3

(0.358 g, 73%) as a white foam.

'H NMR (300 MHz, CDCJ): § = 8.06 (d, J = 7.7 Hz, 16H, carbazole A#), 7.45-7.35 (m, 32H,
carbazole AH), 7.22-7.17 (m, 16H, carbazole A, 6.64-6.29 (m, 21H, AH), 4.89 (s, 12H,
ArCH,0), 4.32 (tJ = 7.0 Hz, 16H, ArO@l,), 4.16 (s, 2H, E,N3), 3.84 (t, J = 6.0 Hz, 16H, ArNG),

2.06-1.96 (M, 16H, By), 1.81-1.72 (m, 16H, 18,).

3C NMR (75 MHz, CDCJ): ¢ = 160.4, 160.3, 140.5, 139.2, 137.8, 126.2, 1288,0, 120.5, 119.3,

119.0, 108.8, 107.3, 106.6, 106.0, 102.0, 101.8,0.(00.2, 67.6, 54.8, 42.7, 27.0, 25.9.

IR (thin film): 3050, 2397, 2874, 2098/ (v3), 1890, 1770, 1597, 1483, 1456, 1377, 1330, 12285,

1268, 1161, 1058, 929, 835, 750, 727, 618.

Synthesis of Dendritic Model Monomer M5
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Scheme S2.

(s)-Binol-Br

G1Ns3
15 mol% CuSQO,4 5H,0

30 mol% Na Ascorbate
1:1 THF/H,0

Synthesis of M4.To a solution of §-6,6’-dibromo-BINOL (0.500 g, 1.1 mmol) and X 0O; (0.932
g, 6.8 mmol) in acetone was added propargyl bror@d25 mL, 2.4 mmol). The mixture was refluxed
for 12 h till the reaction was completed (monitotsdTLC). After most of the solvent was evaporated
under reduced pressure, water was added to thenaixthe aqueous layer was extracted with@H
three times, and the combined organic layer wasi@dhsvith brine and dried over anhydrous, 8@,
Purification was performed by a silica gel columiutiag with petroleum ether, and then

AcOEt/petroleum ether (1/5) to affohd4 (0.352 g, 60%) as a white solid.

'H NMR (300 MHz, CDCJ): § = 8.03 (s, 2H, AH), 7.89 (d,J = 9.0 Hz, 2H, ArH), 7.58 (d,J = 9.0
Hz, 2H, ArH), 7.28 (d,J = 9.2 Hz, 2H, AH), 6.97 (d,J = 9.0 Hz, 2H, ArH), 4.67-4.55 (m, 4H,

ArOCHy), 2.40 (s, 2H, terminal alkyneH}

13C NMR (75 MHz, CDCY): 6 = 153.3, 132.3, 130.8, 129.9, 129.9, 128.7, 12I29,1, 118.0, 116.7,

78.9, 75.6, 57.0.

Synthesis of M5.To a suspension d#14 (0.2 g, 0.38 mmol) an&;N3 (0.266 g, 0.77 mmol) in a

mixture of water (5 mL) and THF (5 mL) was addediam ascorbate (26 mg, 30 mol%), and followed

S9



by CuSQ.5H,0 (30 mg, 15 mol%). The resulting solution wasrstrfor 5 h, and then extracted with
diethyl ether. The combined organic layer was wdshkih brine and dried over anhydrous,S@.
After the solvent was removed under reduced presghe crude product was purified by column
chromatography using petroleum etherfCH (1/2) as eluent to yield a white foam b (444 mg,

96%).

H NMR (300 MHz, CDCJ): § = 7.91 (dJ = 1.9 Hz, 2H, binaphthyl AH), 7.74 (d,J = 9.0 Hz, 2H,
binaphthyl ArH), 7.45-7.32 (m, 22H, 2H for binaphthyl At-and 20H for dendron PH), 7.20 (ddJ =
9.0 Hz, 2.0 Hz, 2H, binaphthyl A#, 6.90 (d,J = 9.0 Hz, 2H, binaphthyl AH), 6.61 (s, 4H, 2H for
dendron ArH and 2H for @), 6.36 (d,J = 2.1 Hz, 4H, dendron AH), 5.24-5.12 (m, 4H, ArOR,),

5.10-5.06 (m, 4H, Ar€,0), 4.96 (s, 8H, Ar&,N).

%C NMR (75 MHz, CDCJ): ¢ = 160.4, 153.8, 144.7, 136.7, 136.4, 132.3, 13I8B,0, 129.8, 128.8,

128.7, 128.2, 127.6, 127.0, 122.5, 120.1, 117.8,7.107.1, 102.3, 70.2, 63.6, 54.0.

Preparation of Polyfluorene (PF).For comparison, PF was also synthesized. Tmixture of
monomersM1 (280 mg, 0.57 mmol)M2 (290 mg, 0.57 mmol) in toluene (20 mL) was added
Aliquate336, aqueous sodium carbonate (2 M, 12 mh) Pd(PP§,; (13.0 mg) under nitrogen
atmosphere. The reaction mixture was heated dC98nd stirred under nitrogen for 3-5 days. The
mixture was poured into a stirred mixture of metilamnd water (10:1, v/v) to precipitate the solid
product. The product was collected by filtratiomd amashed with methanol and water. Then the polymer
was extracted by acetone in Soxhlet for 24 h ameddunder vacuum at 5, giving PF (280 mg,

76%) as a light yellow solid.

'H NMR (300 MHz, CDCJ): ¢ = 7.86-7.83 (br, m, 2H, AH), 7.71-7.60 (br, m, 4H, AH), 2.13 (br,

4H, CHy), 1.14 (br, m, 12H, By), 0.82-0.78 (br, m, 10H, i, and GHs).

¥C NMR (75 MHz, CDGJ): § = 151.8, 140.5, 140.0, 126.2, 121.5, 120.0, 5803, 31.5, 29.7, 23.9,

22.6, 14.0.
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Preparation of PFMOM. A mixture of the respective monomérd (0.355 g,0.667 mmol, 1 eqiv),
M2 (0.656 g, 1.333 mmol, 2 eqiv)M3 (1.0046 g, 2.000 mmol, 3 eqiv), Aliquate336
(methyltrioctylammonium chloride, GNI[(CH2);CHg].Cl), toluene (25 mL), and agueous potassium
carbonate solution (2M, 12mL) were degassed, aea Fd(PP¥), (40.8 mg, 2 mol %) was added under
nitrogen atmosphere. The reaction mixture was deate€d0°C and stirred under nitrogen for 3 days.
The mixture was poured into a stirred mixture otlmeol and water (10:1, v/v) to precipitate thadsol
product. The solid was collected by filtration amdshed with methanol and water. Then the polymer
was extracted by acetone in Soxhlet for 24 h amebldunder vacuum at 5t to afford brown solid

(2.302 g, 96% yield).

'H NMR (300 MHz, CDCY): § = 8.20 (br, m, 0.4H, binaphthyl A#), 8.10-8.07 (br, m, 0.4H,
binaphthyl ArH), 7.84-7.82 (br, m, 2H, fluorene A}, 7.68-7.61 (br, m, 4.8H, binaphthyl and fluorene
Ar-H), 5.16-5.07 (br, m, 0.8H, ArGg;0), 3.25-3.19 (br, m, 1.2H,K;0), 2.17-2.11 (br, m, 4H, i),

1.26-1.14 (br, m, 12H, 18,), 0.80-0.78 (br, m, 10H, &> and G45).

3C NMR (75 MHz, CDCJ): & = 152.9, 151.8, 140.6, 140.0, 139.9, 137.3, 1338,3, 129.8, 128.8,
127.2,126.2, 125.6, 121.6, 121.3, 120.0, 117.%,98.0, 55.9, 55.4, 40.4, 31.5, 29.7, 25.6, 232%,

14.0.

Preparation of PFOH. To a solution oPFMOM (1.302 g, 0.6 mmol for repeating unit) in &t
(40 mL) was slowly added triflouroacetic acid (TFA4 mL) at room temperature. The reaction
mixture was stirred overnight, and then aqueous GlaHvas added. The mixture was poured into a
stirred mixture of methanol and water (5:1, v/vptecipitate the solid product. The solid was aibe
by filtration and washed with methanol and watdreiT the polymer was dried under vacuum afG0

to afford a fibroid gray solid (1.208 g, 96% yield)

'H NMR (300 MHz, CDCJ): & = 8.21 (br, m, 0.4H, binaphthyl A#), 8.13-8.11 (br, m, 0.4H,

binaphthyl ArH), 7.83-7.77 (br, m, 2H, fluorene A}, 7.68-7.61 (br, m, 4.4H, binaphthyl and fluorene
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Ar-H), 7.50-7.47 (br, m, 0.4H, binaphthyl At}, 7.35-7.33 (br, m, 0.4H, binaphthyl Af}, 5.22 (br, m,

0.4H, ArCH), 2.11 (br, m, 4H, 6,), 1.26-1.14 (br, m, 12H, i), 0.80-0.77 (br, m, 10H, K and CGH3).

¥C NMR (75 MHz, CDCJ): 6 = 152.9, 151.8, 140.6, 140.0, 132.6, 131.8, 1229,4, 126.2, 124.9,

121.5, 120.0, 118.3, 110.9, 55.3, 40.4, 31.5, ZBA, 22.6, 14.0.

Preparation of PFYNE. Under nitrogen, to a suspension of NaH (82.3 mgyt#o, 2.4 mmol) in
THF (25 mL) and DMF (5 mL) was slowly add&FOH (300 mg, 0.16 mmol for repeating unit) at O
°C. After stirring for about 2 h, propargyl bromid@.259 mL, 2.4 mmol) was slowly added. The
mixture was stirred in dark at room temperaturerfamre than 2 days. A small amount of water was
then slowly added to quench the reaction. The mextuas poured into methanol to precipitate thedsoli
product. The solid was collected by filtration amdshed with methanol. The resulting solid was
redissolved in a small amount of THF. After remaythe gel-like insoluble materi&lthe solution was
reprecipitated into methanol, affording the desiiedar PFYNE. Then, the polymer was dried under
vacuum at 50C to afford PFYNE as a gray solid (233 mg, 72% vyield}. The gel-like insoluble
material might be cross-linked polymer due to thepting reaction between the terminal alkyne groups
under the reaction conditions. It was found tha tight improved the formation of this gel-like

material.]

'H NMR (300 MHz, CDCJ): 6 = 8.19-8.10 (br, m, 0.8H, binaphthyl Af), 7.83-7.81 (br, m, 2H,
fluorene ArH), 7.67-7.61 (br, m, 4.8H, binaphthyl and fluoreAeH), 7.49-7.31 (br, m, 0.4H,
binaphthyl ArH), 4.68 (br, m, 0.8H, binaphthyl AKCH,), 2.45 (br, m, 0.4H, B), 2.26-2.04 (br, m, 4H,

CHy), 1.25-0.95 (br, m, 12H,1d3), 0.79-0.77 (br, m, 10H, K3 and Cs).

3C NMR (75 MHz, CDGJ): 6 = 151.8, 140.5, 140.0, 137.3, 132.3, 126.2, 121128,6, 120.0, 79.3,

75.3,57.4,55.3, 40.4, 31.5, 29.7, 23.8, 22.6).14.

IR (thin film): 3305 (v -c.), 2925, 2855, 2123Y(c-c), 1892, 1596, 1459, 1372, 1340, 1273, 1220,

1141, 1094, 1054, 938, 886, 815, 751, 669, 629.
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General procedure for the synthesis of PF&and PFG;

The corresponding dendritic azi,-N; andPFYNE were dissolved in THF (1 mL per about 20
mg of reaction mixture). To this solution, a lithenount of water was added while stirring vigorgedl
25°C. Sodium ascorbate (10 mol%) and CySB,0 (5 mol%) were then added to the reaction mixture
from freshly prepared aqueous solutions (1.0 Mk Téaction mixture was stirred for 1 d&FG,) or
2 days PFGj). The crude product was evaporated to drynesswasthed with water for times. The
dendronized polymer was precipitated into hexamenfiTHF for several times to remove excess

dendritic azide.

Preparation of PFG,. G,-N3 (23.0 mg, 0.030 mmol) arfdFYNE (30.0 mg, 0.015 mmol) were used

to afford a yellow solid (46.7 mg, 87% vyieldy]{% = + 110.2 ¢ 0.27 THF)

'H NMR (300 MHz, CDCJ): 6 = 8.21-8.11 (br, m, 0.8H, binaphthyl At}, 7.83 (br, m, 2H, fluorene
Ar-H), 7.67 (br, m, 5.2H, 4H for fluorene and 1.2H lphthyl Ar-H), 7.35-7.30 (br, m, 8H, dendron
PhH), 6.84 (br, m, 0.4H, triazoleH), 6.69 — 6.35 (br, m, 3.6 H, dendron HAj; 5.29-4.80 (br, m,
6.4H, 0.8H for binaphthyl ArORB,, 0.8H for ArCH,N and 4.8H for Ar€1,0), 2.32-1.91 (br, m, 4H,

CHy), 1.12 (br, m, 12H, 8,), 0.79 (br, m, 10H, 8, and Cs3).

¥C NMR (100 MHz, CDG)): & = 160.0, 151.7, 140.4, 139.8, 136.6, 128.4, 12729,4, 126.0,

121.4,119.8, 106.2, 101.4, 69.9, 55.2, 40.2, 393, 23.7, 22.4, 13.9.

IR (thin film): 3063, 3032, 2952, 2926, 2855, 173396, 1496, 1457, 1375, 1342, 1295, 1252, 1216,

1157, 1049, 884, 815, 736, 696, 631.

Preparation of PFGs. G3-N3 (48.3 mg, 0.030 mmol) arn@YNE (30.0 mg, 0.015 mmol) were used

to afford a yellow solid (43.7 mg, 75% vieldy]$% = + 72.0 € 0.25 THF)

'H NMR (300 MHz, CDGJ): § = 8.06-8.04 (br, m, 0.8H, binaphthyl Af), 7.93-7.83 (br, m, 2H,
fluorene ArH), 7.67-7.55 (br, m, 5.2H, 4H for fluorene and 1.Bidaphthyl ArH), 7.31-7.06 (br, m,

16H, dendron Pin), 6.91 (br, m, 0.4H, triazoleH), 6.61 (br, m, 4.8H, dendron At), 6.50 (br, m,
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2.8H, dendron AH), 6.38 — 6.31 (br, m, 0.8 H, dendron Wj; 5.10-4.86 (br, m, 12.8H, 0.8H for
binaphthyl ArOGH,, 0.8H for ArCH,N and 11.2H for Ar€l,0), 2.17-2.09 (br, m, 4H, I€3), 1.13 (br,

m, 12H, (), 0.79-0.72 (br, m, 10H, K&, and GHs).

¥C NMR (100 MHz, CDGJ): & = 160.1, 160.0, 151.8, 140.0, 139.2, 136.7, 12828.0, 127.6,

126.2, 121.5, 106.4, 101.5, 70.0, 68.0, 55.3, 35, 25.6, 23.9, 22.6, 14.0.

IR (thin film):3033, 2926, 2859, 1954, 1886, 159855, 1373, 1335, 1217, 1155, 1049, 823, 740,

696, 628.

General procedure for the synthesis of PFGAnd PFG’3

The corresponding dendritic azi@® n-N3 andPFYNE were dissolved in THF (1 mL per about 20
mg of reaction mixture). To this solution, bromsftiiphenylphosphine) copper(l) (10 mol% related to
dendritic azide) and N,N-diisopropylethylamine (Gqveto dendritic azide) were then added while
stirring vigorously. The reaction mixture was heba 35°C and stirred under nitrogen for 2 days. The
crude product was evaporated to dryness and waslibdwvater for several times. The dendronized

polymer was precipitated into hexane from THF fores to remove excess dendritic azide.

Preparation of PFG’,. G’2-N3 (39.2 mg, 0.030 mmol) andFYNE (30.0 mg, 0.015 mmol) were

used to afford a gray solid (56.7 mg, 82% yield)°*s = + 56.8 ¢ 0.25 THF).

'"H NMR (300 MHz, CDCJ): § = 8.13-8.03 (br, m, 4H, 3.2H for dendron carbazeleH and 0.8H
for binaphthyl ArH), 7.90-7.83 (br, m, 2H, fluorene M), 7.67 (br, m, 5.2H, 4H for fluorene and
1.2H binaphthyl ArH), 7.40-7.31 (br, m, 6.4H, carbazole Hj; 7.17 (br, m, 3.2H, carbazole At}
6.44-6.27 (br, m, 4H, 0.4H for triazoleHCand 3.6H for dendron At), 5.01-4.77 (br, m, 3.2H, 0.8H
for binaphthyl ArOG,, 0.8H for dendron Ar8:N and 1.6H for Ar®i,0), 4.37-4.27 (br, m, 3.2H,
dendron ArOCl,), 3.89-3.79 (br, m, 3.2H, carbazole ArNg, 2.22-1.96 (br, m, 7.2H, 4H for fluorene
CH, and 3.2H for dendron k), 1.71 (br, m, 3.2H, dendronH3), 1.25-0.93 (br, m, 12H, fluorene

CHy), 0.79-0.71 (br, m, 10H, fluoreneHz and CH3).
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%C NMR (100 MHz, CDGJ): & = 160.2, 151.8, 140.5, 140.3, 126.1, 126.1, 125228, 120.3,

118.8, 108.6, 105.8, 67.4, 55.3, 31.4, 29.6, 258, 22.5, 14.0.

IR (thin film): 3052, 2925, 2857, 1890, 1598, 143376, 1332, 1240, 1159, 1055, 885, 817, 747,

617.

Preparation of PFG’;. G’3-N3 (31.8 mg, 0.0149 mmol) arf@FYNE (15.0 mg, 0.0074 mmol) were

used to afford a gray solid (36.5 mg, 78% yield)’} = + 36.0 € 0.26 THF)

'H NMR (300 MHz, CDC}J): 6 = 8.07-7.99 (br, m, 7.2H, 6.4H for dendron carli@za-H and 0.8H
for binaphthyl ArH), 7.84 (br, m, 2H, fluorene A), 7.68 (br, m, 5.2H, 4H for fluorene and 1.2H
binaphthyl ArH), 7.49-7.29 (br, m, 12.8H, carbazole W); 7.14 (br, m, 6.4H, carbazole Af}, 6.60
(br, m, 2H, 0.4H for triazole @ and 1.6H for dendron A, 6.50-6.42 (br, m, 5.2H, dendron Ak},
6.22 (br, m, 1.6H, dendron A#), 4.81 (br, m, 6.4H, 0.8H for binaphthyl Ar®fz, 0.8H for dendron
ArCH:N and 4.8H for Ar®,0), 4.19 (br, m, 6.4H, dendron Ar®f), 3.70 (br, m, 6.4H, carbazole
ArNCH,), 2.04-1.88 (br, m, 10.4H, 4H for fluorenéi€and 6.4H for dendroni;), 1.64 (br, m, 6.4H,

dendron E1), 1.19-1.00 (br, m, 12H, fluoreneHz), 0.88-0.69 (br, m, 10H, fluoreneHz and CH3).

¥C NMR (75 MHz, CDCJ): 6 = 160.2, 140.3, 139.1, 131.8, 127.4, 125.6, 122283, 118.8,

108.6, 101.8, 105.9, 70.2, 67.5, 55.3, 42.6, 34957, 26.9, 25.7, 23.9, 22.5, 14.0.

IR (thin film): 3051, 2952, 2926, 2870, 2855, 188896, 1596, 4184, 1453, 1377, 1346, 1326, 1296,

1238, 1190, 1165, 1154, 1120, 1058, 1022, 1002, &4, 833, 815, 749, 723, 623, 617.
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3. Physical Properties of Copolymers

Figure S1.GPC elution traces of the copolymers: (a) nornedliRl GPC trace; (b) normalized TALLS-

Rl GPC trace
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Table. Molecular Weights of the Copolymers Determined B3(3with Rl and LS-Detection

Polymers RI GPC TALLS-RI GPC
Mn x 10* Mw x 10* PDI |Mnx10* Mwx10* PDI Pw
PFMOM 7.30 12.30 1.7 5.00 6.60 1.3 32
PFOH 6.40 10.50 1.7 3.90 6.20 1.6 32
PFYNE 9.00 16.70 1.8 5.20 6.80 1.3 34
PFG, 9.20 17.20 1.8 5.80 9.40 1.6 34
PFG, 11.40 19.00 1.6 8.50 11.70 1.4 33
PFGs 13.50 20.60 1.5 11.80 17.40 1.4 33
PFG’y 10.20 17.14 1.6 7.90 10.30 1.3 32
PFG’, 13.10 20.90 1.6 10.90 15.80 1.5 34
PFG’s 13.80 23.80 1.7 14.40 23.30 1.6 32

Figure S2.TGA curves of the copolymers (Heating rate:10 K/finom 100°C to 80(°C in nitrogen)
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Figure S3 DSC curves of the copolymers (Second-heating R8@es of the copolymers with a

heating rate of 10 K/min in nitrogen).
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4. Optical Properties of Copolymers.
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Figure S4.Photoluminescent spectra &fF in solid films after thermal annealing at 2@for 0.5 h in
air and 2 h in air.
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Figure S5. UV-vis absorption and®hotoluminescent spectra oPFG; in solid films after thermal
annealing at 20%C for 0.5 h in air and 2 h in air.
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Figure S6. UV-vis absorption and®hotoluminescent spectra oPFG; in solid fims after thermal
annealing at 208C for 0.5h in air and 2h in air
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Figure S7. UV-vis absorption and?hotoluminescent spectra 8FG; in solid films after thermal

annealing at 200C for 0.5 h in air and 2 h in air
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Figure S8. UV-vis absorption andPhotoluminescent spectra BFG’; in solid films after thermal

annealing at 20%C for 0.5 h in air and 2 h in air
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Figure S9. UV-vis absorption andPhotoluminescent spectra BFG’, in solid films after thermal

annealing at 20%C for 0.5 h in air and 2 h in air.
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5. CD Spectra of Dendritic Monomer

Figure S12.CD spectra of the dendritic mononés (10° M in THF)
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6. NMR and IR Spectra of Monomers and Copolymers
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Monomer M3

Current Data Parancters

ERPRIG EBS BfBBosoR3nadcaBnd88 b T
5 REREER Ri8 NoB inNaPdRB-gLO-SKsNcp ™o t
a M~~~ omoo NANT o000 aQoanr~NDW
o Ce e e e L. P e R N R Y
NN AN NSYY UMAUAONQAUAUT IS IO 00000 F2 - Acquisition Parameters
Date_ 20060620
Tine 10.18B
INSTALN avor
PADBHD & mn DWL 13C-1
PULPROG 2930
o 65536
SALVENT coci13
NS 7
03 2
SvH B172.638 Hz
FIDAES £.094190 Hz
AQ 6.3084660 sec
ARG 143.7
M 81.000 usec
E 6.0D usec
E ALEK
D1 2.00000000 sec
mmmmemme CHANNEL 1 =mmmme==
NJCH iH
P4 9,30 uaec
(%1 -1.00 aB
SFD1 300.1318634 NHz
F2 - Proceasing parometera
51 32768
F 309.1300062 NHz
(] EM
558 b
8 0,30 Hz
| o
RC i.00
40 NMR plot parancters
L 3 22.00 cm
oy 8.00 cm
F1P 11.00D ppn
F1 301,43 Hz
Fap -1.000 ppn
3 g ud o0 a5l Fa -300. 13 Hz
& S S a|= MBS PRMCH 054546 ppn/cn
H ] ~ <|m il o] < HZGN 163.70728 Hz/cn
ppn 10 B ] 4 2 D
dinbronicester
Current Dsts Pararatarn
N 2t 0B9715dbonric
EXPND 1
ARCEhD 1
Fa - Atquisition Paramters
Date_ 20080718
Tire E]
INSTAUN av0
PACEHD 5 wy DML 43C-1
PULPROE 2qpg30
<] m 3 BN n IToa = @ @ NGO am o
- m L2 m ® - Yyoun < @ m ursSr~a C SOLVENT oocL3
=3 o m o~ ] ~~ o < o cm~ma S & EE7
a [5} 3 [ = NENES @ n < IS ISV TN VR = 4
SiH 17680.611 N2
FIDAES $.274438 Hz
a8 1.68219508 sec
il 1024
N 27,800 usec
DE 8.00 usec
3 &13.2 K
o 2.60000000 sEC
8] 4 ,63000000 soc
a2 $.90002000 aoc
====zzz= CHANNEL 11 =
Nuct 13
PL 8.40 useC
ALY -1.00 d@
§FOL T6.47E2563 Wiz
mmmmeeen CHANNEL F2 mmmeeses
CPCPAGR N1izLE
Nucz H
PoPI2 .00 uset
Az -1.00 g8
A 18.00 o8
PL13 18.00 08
SFee 30, 1312006 NHZ
F2 - Processing parameters
R768
L 75.4671480 Wz
NIV EM
=a o
K 1.00 Hz
ol 0
PC L.40
10 NNR plot parameters
o 22.00 co
oy 10.00 co
F1P 165,000 ppw
r 124%2.10 iz
i -5.000 ppr
n, —— 1‘|‘U —— 1éu —— 1(‘)[] —— ﬂ,u —— ﬁlu —— 4,0 —— glo —— (,) gml 7%73; :;l/cl
R ol 563 15966 Hz/cn



Dendron G;N3

OMYTOWOA ~ I~ WOmMT LTSN T ORS m =1
- REBBFGR-BBEBSNSTENRY o 8
g PLEIYNSIARERESA98RE R 8
a A A R e e S D s - Current Data Parsneters
NS N S S S S S S TS 1D D O D DI - =3 NAVE Zt0B22BEIN3
EXPND i0
PROCNOD 1
F2 - Acquiaition Parancters
Date_ 20060302
Time 20.28
INSTALN avioD
PACBHD S mn DU 13C-1
PULPROG 2930
o B3536
SOLVENT coci13
NS 1B
2
uH 6172.838 Hz
FIDRES 0.094190 Hz
AQ 6.3084B6D sec
i 101.6
oW 81.00D usec
DE 6.0D usec
TE 20B.2 K
D1 2.00000000 Sec
memmem=e CHANNEL f] =====ee=
NuC H
P{ 9,30 vaes
PLL -1.0D B
SFD4 300.1348634 NHz
F2 - Proceasing paronctera
81 32768
5F 300.430DDE2 NHZ
Wow EM
558 13
L8 0.30 Hz
[i:] ]
PC 1.00
10 NMA plot porancters
| | o 20.00 cn
CY 7.0D0cn
FiP 10.50D ppn
F1 3191.30 Hz
F] 2 bed 1= B S FeP -0.500 pon
§ & 3|5 & a fa _1E0. 08 Hz
=1 - <+ o PAMCH 0.66DOD ppn/cn
&
" T T T T T T T T T T T T T T T T T T T T T HZ@ 160,07190 Hz/cn
ppn a8 B 4 2 ]
Current Data Paranatars
2t6IN
m m~ oo m ™ a9 T hy EXPND 1
& RRESE g3 n388 8 ook t
= . .. RS . - R -
=3
a 8 nREER 53 RRRR B F2 - Acquisition Parameters
<1 AR B AL Date_ 20670309
rire 13.20
RNV
PA0EHD 5§ we DWL 43C-1
PULPROG 200030
m BAEIB
SOLVENT coct3
b a
0 4
SNH 17980611 1z
FIDAES ©.274438 Hz
A8 1.8213508 sec
A 456.1
DN 27.800 uset
E §.90 usoc
3 23m.1 K
o 2.00000000 sEC
K] $.,43000000 soc
2 ©.00002000 soC
== THANNEL 11
8,40 usec
-1.00 08
TH.475201 WHz
mmmmmeme CHANNEL F2 meeasens
CADPAGE Nalizld
N2 U
] 50.00 skt
Az -1.00 08
s 48.00 d8
PLA 18.00 08
Fm 390.1312000 WHZ
F2 - Processing parareters
2758
i 76.4871480 NHz
NON ]
=8 L]
T 1.00 Hz
] ]
(3 L0
10 NNA plot parameters
X 20.00 co
oY 10.00 co
FIP 196.000 ppn
FL 14718.21 Hz
i -1D.CO0 ppm
L e e e L B e L B e e e e B e e L S e B e e e e e e L ;m‘ ‘6726“::./"
ppn 175 150 125 100 75 50 25 0 o0 773.84448 H2/cm
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Dendron GoN3

CEOMOoOCNITOM—- WO T@DmmD o ~ o
- REIYITAINEZEIRBAEBRREES 3 g5
g COSRBYINT oS aBINONNTON 0 NQ
= SYSmaonmommmmanainininonom o e= Current Data Parasetern
NSNS NSNS ~NOWUE®o|oen T - oo NAVE Tt6aN:
EXPND i0
PADCND 1
F2 - Acquisition Paraneters
Date_ 20060406
Tire 24.53
INSTALN B8v30D
PACBHD & nm DWL 13C-1
PLPROS 2930
o 61%36
SALVENT coci3
NS 1B
03 2
MH B172.6838 Hz
FIDAES £.09448D Hz
L 6.3084B8D sec
i 207.4
M 81.00D usec
E 6.0D usec
E 29B.7 K
D1 2.60000000 sec
mmmmem=e CHANNEL f{ =====e==-
NuCH iH
P1 9.30 usec
AL -1.0D dB
SFDY 300.4318634 MHZ
f2 - Froasing peromctera
81 768
F 300.1300064 MHZ
AN EM
558 0
i} 0.30 Hz
| [}
c 1.00
10 NNR plot poramcters
N X 20.00 cn
oY 6.00 cn
FiP 10.60D ppm
F1 3191.36 Hz
F] S (DBE s ) S 7l -0.500 pom
§ = S alm Q Fa -16D.0B Hz
F RIS ofm o L] 0.500D ppm/cn
r T T T T T T T T T T T T T HZOM 169.07190 Hz/cn
ppn 8 B 4 2
Curnent Osts Parangiarn
NavE zt62h)
EXPND 1
PACCND 1
Tm odCSTwom oo oo @wam <
<@ N®O©on~ SN gY ITNSOS e
= s oo~dan Mm@ SNoeaoesa Lo} F2 - Acguisition Parameters
S o a DI~ DM m I~ [N =B ~~o®oo < Date_ Zo4E0400
< @ oMo a N agao NNNRR n Time 2100
ISR R R R R ] SRS IR RS
INSTAUN av3on
\/ \/ V/ \ V V ‘ A 5 0 0L 1
PULPRDE 200030
m BEB36
BOLVENT [= [k ]
NG 4
) 4
san 17389611 Wz
FIDAES 9.274439 Hz
AR 1.8219508 sec
ma
DR
DE
e
o
[ 18]
a2
5FOL 73.4793 NHZ
memmmmes HANNEL F2 mssceees
CPDPAG2 waltzle
Nucz2 n
PEPO2 .00 uset
AL2 -1.00 08
LR 48.00 o8
PLI 18.00 08
5FR 390.1312000 NNz
F2 - Processing parameters
sI ]
SF 764671480 Nhz
NOW EN
68 o
La 1.00 Wz
L] ]
T L.40
10 NNR plot parameters
ox 20.00 co
oy 20.00 co
I T T T T T T T T T T T T T T T T T T FIP 18C. 000 ppm
ppm 160 140 120 100 a0 B0 40 20 0 ri 1300420 1z
Fap -10.000 ppw
2 ~T754.68 Hz
PAMCN 9.60000 ppm/cn
HIDN 745.84360 Wz/cn
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Dendron GgN3

Current Data Parametera

NAKE Zt6INF-2
58835832 BRGEHBIISEHIRE & 2 g2 EXPND 0
£ CEEEEYrRECRACNBEEE ZES | g g3 0cko 1
a FYOmMmMOOMmMOMMMOOoWmOoGOnommooDm o n oa
L e e e e o "= I - - B B I P- R BT B S - -~ o a Fz-kwiait)vnl’uruuetew
Date_ 20070440
Tire 8.06
INSTALM 8v0D
PAOBHD S nn DUL 13C-1
PULPROG 2330
0 63536
SALVENT coci13
NS B
08 14
SMH 6882.B06 Hz
FIDAES 0.437248 Hz
AQ 3.6438545 sec
Ll 3J2.5
™M 35.600 usec
E 6.0D usec
E AR.3K
b1 5.00000000 sec
mmemeeme CHANNEL F1 mmemem==
NuCe iH
PL 9,30 vaec
ALy -1.0D dB
SFD4 300. 1348634 NHz
F2 - Proceasing poromckera
SI 32768
F 300. 1300063 NHz
N EM
558 o
L] 0.35 Hz
s3] ]
AC 1.0
4D NNA plot poramcterd
| N , x 22.00 cn
oy 5.0 cm
F1p 10.50D ppn
F1 3191.36 Hz
F2p ~-0.50D ppn
3 a alg Nk F=3 r2 -150.07 Hz
& B aln 1 s L] 0.5000D ppn/cn
4 ul o @ o HZON 150, 06500 Hz/cn
& - =1 ey
ppn ] B 7 6 4 3 2 1 0
Current Osts Pargreters
Nave ZteMms-2
EXPND a
PADEND 1
F2 - Atquisition Parameters
Date_ Jo7041L
Tine 1.2
INSTAUN av0
PADAHD 5 mm OWL 43C-1
PULPROE 2gpga0
gs IEYBEIST3E 822 R g n et
= N momEEaoMene mY®e mmaEae e BOLVENT oot
g o a amrs @ momo s~ ~® o ~N~N~SooS o - N 1024
o a MoOOMNANU AN occoo NNNNRKR ] D5 4
<1<t Al B i s s o ) AR
1739m0.611 12
©.274439 Hz
18219508 sec
7.4
27,800 usec
08.00 usec
27.4 K
2.00000C00 seC
©,03000000 spc
©.00002000 sec
CHANNEL. T3
9.40 usec
-1.00 08
70470503 NHz
memesres [HANNEL F2 mesesess
CPDPAG2 NaltzLe
Nuc2 U
PLPOZ .00 usee
P2 -1.00 08
PLi2 18.00 08
PL1d 18.00 o8
EF02 300.1312006 NHz
F2 - Processing parareters
5I
SF 76.4671480 NHZ
NON ]
558 0
s 1.00 Hz
] ]
[ .40
10 NNR plot parareters
ox 22.00 co
oY 10.00 co
I | F1P 187,000 ppw
P ri 13420 Nz
Fap 20.000 ppe
I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 guzu ﬁ:éﬁ ::./e.
ppn 160 140 180 100 ] 60 40 i iy aad
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3600 3000 2000 1000 400

Wavenumber[cm-1]

Accumulation 16 . Resolution 4 cm-1

2Zero Filling ON Apcdization Cosine

Gain Auto (2) Scanning Speed Auto (2 mmisec)

Date/Time 2007-5-30 10:55 Update 2007-5-20 14:07

Operator

File Name Memory#d

Sample Name

Comment

No. em-1 T MNo. cm-1 %T No. cm-1 %T MNa. em-1 %T No. em-1 B wT

1 304987 93.6266 2 293416 B7.9446 3 287438 91.5302 4 209817 92 585 5 1888.93 99,0826

6 17713 99.3091 7 1586.77 628807 8 148299 B0.4548 8 1455899 68.2409 10 1376.93 B6.4326

11 1329.68 75.7026 12 1286.89 88.9188 13 1266.04 91.8743 14 1238.08 89,2174 15 1160.84 66.199

16 1057.76 B4.7379 17 927.583 98.751 18 835.026 88967 18 750174 69.2652 20 726.068 75.0082

21 617.109 96,9956 22 5B1.184 ma”m@mm 23 529.364 98,3856 24 422.334 95,4108
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Dendron G'iN3

Current Data Parameters
NAE

BoASNTSBRNBTSEHLSES8E SCE3E83 BSRSEBSS8SE 0 g 200 Y
£ S5359ITYIRASAREEREARSE IRRINEE SS5EREEREE B mocio t
a d
a DONNNNNNNNNNNRNNID®G®OOG® <SSvtman AN~~~ -~ S
T F2 - Acquisition Porancters
Date_ 20070308
et P (22 ]
INSTAUN aviop
PAOBHD & nn DU 13C-1
PULPROG 2930
o 63536
SALVENT coc13
NS B
] ]
SuH 8982806 Hz
FIDAES £.137219 Hz
L] 3.5430645 sec
i 974.7
oM 25.500 usec
E 6.0D usec
TE 298.3 K
ot 9,00000600 St
mmmmemm= CHANNEL f{ ========
NJCe iH
Py 9.30 uacc
AL -1.0D dB
SFD4 300.4348634 NHZ
F2 - Proceasing paranctera
SI 32768
¥ 3001300082 NHz
N EM
558 0
] 0.35 Hz
o8 L
AC 1.00
4D NNA plot porameters
o 22.00 cm
oy 4.00 cm
FiP 11.000 ppm
F1 3301,43 Hz
F2P -1.00D ppm
3 8 bl b B\ 83|15 =S r -300. 13 Hz
- ~ |- —i|o ola||lm ald ArvCH 0.64646 ppm/cn
H D I ] i 4 22| i zm 16370726 Hz/cm
ppn 10 B 4 2
Current Osts Peraretars
NAVE ZtBL"Na
~ ~wn o~ am m<t o<t Lumun m ~ f=] N EXPND 40
& 3 E8TE IEN 538 B B4 R RS ~Acch t
= . - . . . . . . . . - . . . . ..
=3
2 8 5 §a8S 88 3 RRR B i < N& F2 - Atquisition Parasaters
~ ~ ~ s ~ Date_ oe70308
Tire .07
INSTAUM av3o0
PAOBHD 5 ma DL 43C-1
PULPROB 20pq30
m B6536
SOLVENT [= o]k ]
NB [£]
D8 4
s 17880511 HZ
FIDAES ©.274439 Hz
Ag 1.8219508 sec
ma 5714.7
DH 27.B00 usec
DE 0.00 usec
3 Z9m.9 K
o 2.80400000 sec
(18] $,83000000 soc
a2 $.00002000 BBC
zz==zzzz CHANNEL
NuCL ac
M 8.40 usec
PLy -L.00 o8
SFOL 70475253 NHZ
memmmnen CHANNEL 2 memsmesn
CRCARER waltzlB
N2 tH
PLPO2 0.0 UsBE
A2 -L.00 g8
PLi2 18.00 o8
PL13 18.00 o8
5FO2 3501312000 NHz
F2 - "‘IIEBI!IIU Fll’!l!t!"l
SI
SF 754677430 NHz
WO EM
558 ]
T 1.00 Hz
] 0
3 L.40
10 NNA plot parameters
ox 20.00 co
oY 8.00 co
F1P 180,000 pom
1 1300 .20 Hz
F2P -5.000 ppn
|...|...|...|...,...,...,...,...,...,.;m‘ ;3;(;:;=:./el
ppn 160 140 120 100 a0 B0 40 20 0 it 788G Hz/on




40

3600 3000
Accumulation 16
Zero Filling ON
Gain Auto (2)
Date/Time 2007530 11:00
Operator
File Name Memoryid
Sample Name
Comment
MNo.  cm-1 T Na, em-1 T
1 3050.83 B7.2594 2 293995 80,6803
& 1771.3 98.2851 T 1597.73 61.9633
11 1329.68 69,2025 12 1294.97 B4 8427
16 106259 B80.8439 17 988,946 951723
21 T25.104 B7.017T1 22 B17.108 91,4236

2000 1000
Wavenumber[cm-1]
Resolution 4 om-1
Apodization Cosine
Scanning Speed Auto (2 mmisec)
Update 2007-5-30 12:35
Mo, cm-1 %T No.  cm-i WT No. cm-1 N WT
3 287524 861924 4 209817 64.0582 5 18899 97 6384
8 1483.96 T2.6%11 9 145696 624875 10 138271 B85.5093
13 1240 TBA127 14 1164.79 64.7782 15 11243 BB.6756
18 926628 96.768 19 B835.026 86,8176 20 750174 61.0173
23 560.22 90.942 24 5284 92.7612 25 426191 B7.6631

400
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Dendron G'5N3

N~ @moEOE YIS Taoamn oxsvamsm cuonmom~nEonL o
XN = MDMONDNODDT IS NOANS - ©N TN OITNNTDDSM™ <
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] @ ~|= | D al (SB[ o<

? o ~|w L-10=] Lzl o O o

= m Wl {ie] f4T] " ~|ag) |m <D m

E <l

ppn 10 ] B 4 2 ]

oo @ 1D WM DO <t LT T s VI = } n m w0
N m - - M OaoMo MO AUDN S S o o <D D

= mn Temn maNaiigno oo et @ ~ R

a oo o mrrs wwoauaoamm’rs N oa ~r~maoars b1 n w0 LD

o 0 1o < mm AU ~-~aogagoaa NNNN@O n ~ o

R T T T e T e T e T e T e e T T

ppn 160 140 120 100 o 60 40 20

Current Data Parameters

NAVE 1tg2""
EXPND 10
FADCND 1

F2 - Acquisition Parancters
Date_ 20070318

Tire 11.42
INSTALN aviop
FAOBHD & mn DUL 43C-1
PULPROG 2930

o 63536
SOLVENT coci3

NS 15

08 °

SMH B882.806 Hz
FIDRES 0.137218 Hz
AQ 3.6438515 sec
hd 974.7

M 35.50D usec
E 6.0D usec
TE 297.5K

o 9,00000000 sec
mmmmmmn CHANNEL f{ mmmmmmmm
NuCH iH

Pl 9,30 vacc
AL -1.00 dB
SFD4 300.1318634 NHz

F2 - Proceasing peromctera
sI 32768

¥ 300.4300D76 NHz
naN Ev

558 0

i) 0,35 Hz

o8 o

AC 1.00

40 NNA plot paramecters

o 22.00 cm
oy 6.0D cm
F1p 11.00D ppn
F1 3301,43 Hz
F2p -1.00D ppn
Fa -300.13 Hz
L] 0.54545 ppn/cn
HZON 103.70728 Hz/cn

Current Oste Peraneiers
e

zt62°Na
ExPhD 21
PADCND 1
F2 - Acquisition Parampters
Date_ 20070318
Tire 3.04
INSTAUN avin
PACEHD  § mw DML 43C-1
PULPADB 20030
m BAEIE
BILVENT cocia
N8 125
] 4
S 17980611 HZ
FICRES ©.274439 Hz
AR 1.B219508 sec
L] 27,4
DN 27,600 uset
oE 0.00 usac
™ 297.4 K
DL 2.60000000 sec
[1}8] ©.,03000000 EoC
a2 £.00002000 st

PL 8.40 usec
PLi -1.00 o8
5Ol 72475293 MHz
m=mzzzzz [HANNEL F2 ==ss===s
croeRc2 NalizLB
Nuce H
FCPO2 B50.00 uset
LX) -1.00 o8
A2 18.00 08
PL13 18.00 o8
R 300. 1312000 WHZ
F2 - Processing paraveters
5L

& 76.4677430 WHZ
W EN

=8 o

La 1.00 Hz
-] 0

FT L.40

10 NNR plot parameters

=4 20.00 cn
[~ 6.00 cn
FiR 180.000 ppm
i 13084.20 Hz
F2P -5.000 ppn
F2 -371.34 Hz
PAVEN 9.26000 ppm/cn
HZDM 658.07608 Hz/tn




/ Z {101 ~
G2 N3 "
R e s B i Nl i rtii—onc i o - O,
r___ _\__. ___q __\\II ._.__ f ..,W‘?\/ )L.J.Ix._ ___\,J__ __q.__. ______ h.,__ _z___ {..__.___m ___ ______ _.1._,_ ~ _‘__NJ_,_MP____ ___
L. [0 RS, = Ath | | | v N..Mh
i ____J___ || )_ __ _ | __ hrm ___ ___ | { __ __ _ n_ﬂ_m_ N_‘
/s ; ERRAR AT R T
Y | LW (s ] | V|
I 2 [ B L] |
| m_._ | 7 | __ 17
4 _ _
™ v NN SUSUUUUN DU SO | 7 oy | )... 7
1 15
I | I
84~ : 8 \ - __
_ 8 14 _ 9
A e S | .-_— TR Tyl b 4.@
g2l i | & _ i
4000 3000 2000 1000 400
Wavenumber[cm-1]
Agcumulation 16 Resolution 4 cm-1
Zero Filling ON Apodization Cosine
Gain Auto (2) Scanning Speed Auto {2 mm/sec)
Date/Time 2007-5-30 11:04 Update 2007-5-30 14:03
Cperator
File Mame Meamaory#s
Sample Name
Comment
No. cm-1 T No.  em-1 %T No. em-1i wT No.  cm-1 T No. cm-1 T
1 304987 88,5645 2 2938.02 47 6026 3 287438 98,2459 4 209817 96,8834 5 1887.97 99,6819
B 159677 92.6591 7 148299 95.6985 8 145555 938136 9 137885 97.1238 10 132871 85498
11 129553 98,0388 12 1267 98 5774 13 123504 97 8457 14 115987 93,8692 15 1058.73 95 9854
16 927593 39.5248 17 B35.026 97.283 18 748.209 93,1419 19 726.088 93.9938 20 620002 BB. 7773
21 559.255 88.9394 22 531293 99,3577 23 405616 99.7259 24 458838 95,2471 25 430.048 887732
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Dendron G'3N3

Current Data Paranesters
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AL 48.00 o8
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OV EN
=B o
A 1.00 Kz
2] 0
] L.40
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F 13w .20 Wz
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T T T L e e e L T e e o e anasie
ppn 160 140 120 100 &0 60 a 20 o e o b



(1

3 ND s

45— s
3600 3000 2000 1000
Wavenumber[cm-1]
Accumulation 16 Resolution. 4 cmn-1
Zero Filling ON Apodization Cosine
Gain Auto (2) Scanning Speed Auto (2 mmisec)
DateMime 2007-5-30 11:08 Update 2007-5-30 14:10
Operator
File Name Memary#3
Sample Name
Comment
No.  cm-1 T Mo, cm-1 %T Mo. cm-1 %WT MNo. em-1 %T No. em-1  %T
1 304887 89,1106 2 203706 82.4736 3 2B74.28 B7.0302 4 208817 87 4429 5 18898 98.4341
& 177033 98.7939 7159677 56,8033 B 148298 732043 g 145599 61.4341 10 1376.93 T79.6334
11 1329.68 68469 12 129689 833775 13 1265.07 86.3914 14 1238.08 B3.0048 15 116094 589.4945
16 1057.76 75.2323 17 928557 97,0148 18 B35.026 B3.4254 19 750,174 63.2162 20 T2T.032 68,3124
21 B18.074 a7.4458 22 BE0.22 57 9894 23 526.4M 98,5778 24 426191 84,3532

400
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Monomer M4
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Dendritic monomer M5
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Polymer PFMOM
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Current Data Parasetera
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AN EM

558 0

i:] 0,30 Hz

o [}

c 1.00

4D NNR plot parameters

>3 22.00 cm

oY 300.00 cm

FiP B.400 ppn

F1 2921.09 Hz

FeP 6.500 ppn

Fa 1980.86 Hz

AAMCN 0.08482 ppn/cn

HZON 24,9009 Hz/cn



ppn
—151.812
440 .533
140.017
TT——137.340
——126.156
120.613
119.971
79.335
77.428
71.206
77.004
76.581
75.331

-
__—121.518
DN
P

Current Osts Pararaters
Nave

2t-pf-18
EXPND 1
PROCND 1
F2 - Acquisition Parameters
Date_ 20000820
Time 8.3
INSTAUM avann
PADEHD 5 wm DWL 43C-4
PULPAOE 20pga0
og 2 gesg T =S i ]
Sm = Soaoan a == BILVENT [eee]
~ e moon S <o N 0i02
a0 B3 maaN - T ™ 4
SiH 17586, 514 HZ
FIDAES £.274439 Hz
1.B219508 sec
] 12802
] 27.800 uset
DE 0.00 usec
3 0.7 K
o1 2.¢0000000 sec
[ 1% ©.03000000 BoC
112 ©.90002000 soC
EOL 78.4752503 WHz
memmsmas CHANNEL F2 mmsemess
CPDPAGR L1741 ]
g2 [t}
FLPO2 0.00 uset
A2 -L.00 g8
A 18.00 od
PL13 48.00 o8
5 3001312000 WHz
F2 - Processing parameters
768
5 75.4677490 MHz
VoW EN
=8 0
i L.00 Hz
i) ]
3 .40
10 NNR plot parareters
[~ 22.00 co
oY B0.40 co
F1P 185,000 ppw
L 1395163 Hz
F2P
" ! T " ; T T T T sm B.63836 ppu/cw
o @ LY 0 HIDH €51. 76887 Hz/cn
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400

| 21
__ 481820 ------beee- A
1] :
N SOt 56
17
i
3600 3000
Wavenumber[cm-1]
Accumulation 16 Resolution 4cm-1
Zero Filling ON Apodization Cosine
Gain Auto (2) Scanning Speed Auto (2 mm/sec)
Date/Time 2007-5-30 11:16 Update 2007-5-30 14:42
Operator
File Name Memory#5
Sample Name
Comment
No. cm-1 %T No. cm-1 %T No. cm-1 %T No. cm-1 %T No. em-1 %T
1 3305.39 97.4203 2 292548 62.1131 3 28551 76.1343 4 212324 99.8978 5 189183 99.7555
6 1595.81 95.7201 7 1458.88 84,2285 8 13721 96.4414 g 1340.28 97.4238 10 1272.79 94.7029
11 1219.76 92,9806 12 114068 95.7799 13 10944 96.4044 14 1053.91 95.0512 15 938.199 99.1099
16 886.131 97.4324 17 814777 90.0608 18 751.138 97.2668 19 669.178 97.3016 20 62868 97.0863
21 424.263 99.2499
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Polymer PFG,

Current Data Parasetera
MAE

ZOSFBEIRSRIEIRE NERE ge  I3=3 23 e Mo
= SSoNERErISEESEGoS 85R8 g5 FEEX 3 FROCND 1
a
o emom@m@rigEnNe RS n Saaa o= Mo <e
L= = B e e e = = R - = D n YT T €y cu - oa o a m-kqui,itionpurn"eters
Date_ 20070119
Tire 22.46
INSTALN aviop
PAOBHD & nn DUL 13C-1
PULPADG 2330
o 63536
SALVENT coci3
NS 1B
s 2
SMH 6472.838 Hz
FIDAES £.09448D Hz
A 6.3084B6D sec
i 287.4
oM 81.00D usec
E 6.0D ugec
L3 2167 K
D1 2.00000000 scc
e=s=s=== CHANNEL f{| ========
NJC4 1H
P{ 9,30 uaec
L1 -1.0D dB
SFD1 300.1318534 MHZ
F2 - Proceasing peromekera
SI 32768
F 300.1300058 MHZ
v EM
558 13
i:] 0.3% Hz
[::] [}
PC 1.00
10 NNA plot parancters
3 22.00 cn
W] 10.00 cn
FiP 10.60D ppm
F1 3191.36 Hz
F2r -0.300 ppm
r alslzlelsl (s g |e 8 ol |3 2 ~160.07 Hz
5 i e el 1 o< ||~ <| = =1 al [« PAKCN 0.5000D ppm/cn
z o|o|a|n|< allof|a - |- < nl e HZON 15006500 Hz/cn
ppn g B 7 6 5 4 3 2 1 o]
Current Ontd Pararatars
Nave Zt-G13ck-61
EXPND 1
PROCND 1
F2 - Acbuisition Parameters
Date_ e 202
Time 7.48
INSTAUN av0
PAOAHD 5 mm DML 43C-1
PULPROG 200030
4] N YAUDLD—~STOUR @ = MDD ®I N jul ¥ OR—=SID = —--
= . moomaensaegasaane 9 9 RN B @ Smaemie 9 e< SILVENT oLl
g L= o oo wULoOoaoOm~s WOl s o ~rSr~oa s w0 =3 SO maa T - o Ng 8540
3§ §IIRRIRNANGIZ g 8 RRRRRE B8 S Adgad = ' = ]
1780, 611 Wz
NN\ S AT 720 B VA -
AR 1.8219508 sec
A8 287.4
DK 27,800 usec
DE 0.00 usec
3 26.4 K
o 2.60400000 seC
014 ©.63000000 sec
112 ©.000032000 soC
5FO1 70,4703 Mhz
memmemes CHANNEL F2 mmsemees
CRDPAGE valizld
N2 U
PLPOR m0.00 uset
A2 -L.00 o8
PLi2 18.00 o8
PL1 18.00 o
SFO2 0. 1312000 WHZ
F2 - Processing parareters
R760
SF 764677480 MHZ
NOW EN
558 0
T L.00 Hz
] ]
3 L.au
10 NWA plot parareters
oX 22.00 oo
oY 60.00 co
F1P 185.000 ppe
F1 13163 Hz
FoP -5.000 ppe
-—G | ] R ;.377.:;::./“
ppn 160 140 120 100 B0 B0 49 20 D jitin 1. 70m7 Hz/m



105 : N
100 = e e —————em L i ¥ ri g
| ) o 1 _ﬂ)_v__ % L__J_ ™M S /) .
: AL A OWONA VA e ) 16
| A P \
v e 4y | X
N I
90~ ____f_ ! ___ i6 ¢l
- | _ﬁ ¥-. i _._ 13
%T __, _ M B
|| .
“T I
_.._
70 gy e
65 ! | I |
3600 3000 2000 1000 400
Wavenumber[cm-1]
Accumulation 16 Resolution 4 cm-1
Zero Filling OoN Apodization Cesine
Gain Auto (2) Scanning Speed Auto (2 mm/fsec)
Date/Time 2007-5-30 11:24 Update 2007-5-30 14:13
Operator
File Name Memoryitt
Sample Name
Comment
Mo. em-1 %T No. cm-1 %T No, em-1 wT No. cm-f T MNo.  em-1 %T
1 3031.55 98.2184 2 292645 70.9771 3 285413 84.5431 4 167777 98,6387 5 158677 89.9177
B 145782 B3.4685 T 1378 953553 B 134414 895.0594 g 125254 93.5349 10 1158.04 90.5837
11 105198 93.0227 12 884.202 a7.725 13 B14.777 58.2043 14 TIBE03 93 2582 15 B97.141 93.6213
16 452.225 97,4922
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Polymer PFG;

Current Data Parameters
NAE

BRBEITZINRISEES B3ERES ZE8B B 2 U2 283 o %
s SESNSENBESERBE BSCSE2 SRS U 8 38 8238 oK t
=3 AT DmIoMmMNNNDgoOnm N o®© moom ¥ < ~ID oo
@Em@m N~~~ @ e e BESTITS T aadscT 9 o a0 coo F2 - Acquiaition Paramcters
Date_ 20070204
Tire 11.58
INSTAUN 8v3op
PADBHD & mn DU 13C-1
PULPROG 293¢
o 63536
SALVENT coci3
NS 16
] 2
SMH 6472.838 Hz
FIDAES 0.094180 Hz
A 6.3084B60 sec
L 410.1
M 84.00D usec
E 6.00 usec
TE 286.8 K
ot 2.00000000 scc
D1 300.1318534 MHz
F2 - Proceasing peronctera
81 32768
F 3001300062 MHz
WON EM
558 ]
L] 0.35 Hz
] 4
C 1.00
10 NNR plot peranctcrs
X 22.00 cn
oy 16.0D cn
FiP 10.500 ppn
F1 3191.36 Hz
i -0.500 pon
3 SIE N R RE 8 ® 5 |8 r2 ~460.07 H2
& = | |@f e @ |- < = | |e PRVCN 0.50000 ppn/cn
£ —| [ fiif| ; o| |m 0 < ol |8 HZON 15006500 Hz/cm
ppm 3 2 1
ZLhO.BBG2C 130
S 9 =
oo ]
'). o = ] =] BCQUISITIDN Saranatars

140

1
——101

120 1

23260 814 v
0. 3E501E He
3. 3BT sec

3000000 56T
1. BOACAAE ser
000000000
001500000

CHANNEL f1 ==

130
£.30 usec

| 500 o8
1006228298 W0
CHEMEL 12 sszzzzz
w6

a0

T2 - Processing

5F 006127851
En
o
1.00 He

Wz

10 wea piot
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100 ...!}I-..i.:..l. |.|1."J|frrl.f. - . e e BT T T e s s s 7 . L T 3
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qo i 6 | o 3 LR N - ' pricel.

i | | ] (T L [ 1 i i L AE LS
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| 1
) [ | O
L R o AL m
wr @ s R — ’
i [ I
| : 1
L . _ ..... ( - - nmm
| 7
4
g| .....
Hm | | _ _ _ |
3600 3000 2000 1000 400
Wavenumber[cm-1]
Accumulation 16 Resolution 4 em-1
Zero Filling ON Apodization Cosina
Gain Auto (2) Scanning Speed Auto (2 mmisec)
Date/Time 2007-5-30 11:41 Update 2007-5-30 14:20
Operator
File Name Memory#3
Sample Mame
Comment
No. em-1 T No. cm-1 YT - Mo. em-1 WT No. cm-1 - WT No.  cm-1 T
1 306337 98 416 2 303155 981288 3 295248 B9.8072 4 2026.45 825533 § 28551 90.2852
6 173273 98624 7 1585.81 B4.0749 B 1489549 87,3513 9 1456.96 BT 2261 10 1375 84,1165
11 134221 895 4086 12 128497 §5.5682 13 125158 95,7828 14 12159 86,9996 15 1157.08 85727
16 1049.09 91.8973 17 884,202 97.9727 18 B14.777 890.6631 19 73571 84,0113 20 696.177 93,2079

21 mm.o_m.am 98,3997 22 520686 98.9371 23 450297 98,5778 24 426191 87.4822 25 407871 98.5809



Polymer PFG;

Current Data Paraseters

SeBIT8R 8888388 B35 8 &3 s288 N ggﬂ ztuu.g:
s EEHEE3anALSR0nmR 23458 SE ZERE g=® ocD L
=3 I I R R L ] e e o . s . o
= @B NNNNNNNNNG®G G 6O 6 S < nioai “3soco oo
H F2 - Acquisition Parameters
Date_ 2007007
Tire 18.25
INSTALN avioD
PAOBHD & nn DU 13C-1
PULPAOG 2930
L) 69536
SALVENT coc1s
NS 15
1] 14
SMH B982. 806 Hz
FIDRES £.137218 Hz
a 3.6438516 sec
L 974.7
™M 35. 60D usec
E 6.0D usec
T 20B.4 K
D1 5.00000000 sco
= mmsmmn CHANNEL ff ==mmmmem
NuC 1H
P4 9,30 uacc
PLL -1.0D dB
SFDY 300.4348634 NHz
F2 - Preccasing poromctera
81 32768
F 300.430DD63 NHZ
v EM
558 b
L} 0.35 Hz
[::] °
RC 1.00
10 NHR plot porameters
[ 22.00 cn
oy 16.00 cn
F1P 10.50D ppr
F1 3191.36 Hz
4 -0.500 ppn
o oflzlz el|o||<lz|le N =) w( ™ -16D.07 Hz
=3[ [ |8 S 8 =[S
£ 2|~ @] 55|82 P2} S = | ARYCH 0.50000 pn/cn
t < | o «|al|e Qi < ™| [ HZN 150.06%00 Hz/cn
s I 1 -~ t]
ppn 7 3 1 0
ZtNOBIG3C 13C
Current Onta Faraneters
Mg
= m o w R =T ® re) = I
WO = o = R oo o =@ = 5
25 = = Mmoo Mmoo~ o m ™ 7} S 53
[ = [l RN = wy o = o .
w o [ig] ~ [ = [ S N T ] ['s] LRIV S TR VRSV tal _"
1 |} | L Tire
! I. | INSTRUM AVAD
| | | CEMD 5 wa BBD BE-14
FULPRIG 20pp30
i
SOLVERT
0 usec
usee
1
! b sec
0.CID0DLOD sec
ELTA 169999998 sec
WCREST 0.00000LOD sec
wChAK 001500000 SeC
swmmemss CHAMNEL f1 =
et
&
a1
CHERHEL
wal
0,00 vsec
-4.00 08
16.00 03
i 17,00 o
| 404 1316005 W
- Pracessing paranete
| 100 61 276
| I :
-8 1.09 Wz
| l 58 a
1 = 1.40
|
o : { 1 '
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/ bl a Fre N / 7\ 7
Pt { bt | i fadl [
I R— A 0 ey £ i
1 ; [ | 1 | Ao | | b d
L - [ 1 M ___ | VY
| 7 by __ __ [ ]Y
| A | _ ___ | /s _ || “w /15
T __ Iy _ — i _ g _ _ . Bkl {
Vi _ __ __ || 12
H
B0~ & | _ 7 V _ _
y _ _ 7 __ __
L D U DUV UUST __ O ¥
_= 1
&D“| : 1 o & ..... > 1
wm | I l | _ |
3600 3000 2000 1000 40(
Wavenumber[cm-1]
Accumulation 16 Resolution 4cm-1
Zero Filling ON Apodization Cosine
Gain Auto (2) Scanning Speed Auto (2 mmisec)
Date/Time 2007-5-30 12:01 Update 2007-5-30 14:35
Operator
File Name Memory#8
Sample Name
Comment
No. cm-1 T No. cm-1 %®T No. cm-1 WT Mo, om-1 %T ) Mo, em-1 Wwr
1 3033.48 B88.0899 2 292645 53.4413 3 285895 688011 4 185354 95.0724 5 1855.04 98.6633
6 15987 44,4132 7 145503 57 6804 8 1373.07 71.26 9 133546 76.2266 10 121686 92,6793
11 1158515 49,2782 12 1049.09 67.714 13 823455 74.3931 14 T39.567 T71.1058 15 696177 76.5661
16 6&27.716 84 9496 17 459939 94 6838
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Polymer PFG’y

NN AQYCWIODYNUNOCDODmM<YTOWw n ~ L =4 auoDoDmomuomeoOoqadauriumr~m
RO QO OND—-D =N = O N [ w © ST TN SONISON —
SseRS8% ¥ sbansay Q 3 b1 -l Rl S A e
E N E@MONO=0NWU—=DON << < n a " Oo-DoOBLULOMONLDN~-NG
=Y Noo@mEYWM N MmN T ©GOan e « ~ e @mman@omeowag
- WD || Uy m @|m W m (=] N [=3 - ™
] I P e I = e 8 4 g 5 [€ = |19
g B[] s e e e Y b @ ] 2 (& 2| [=
+ nil|— || [<]— o| |ala - - - | |- I =
E
ppn B 7 6 5 4 3 2 1 [}
u ol oNMDWO WD W g~ m <D [ E=Na " ~ o
<> 1 WS NO© ™ U=l ] o WO MmID - [
= *® m |ouoan < STman « Texw < <
o A=} Q nauasToeoOm @ ~~~ wn MW - Q
a D < NAUAUNN~- - D NNNN n MUl - 1
T 4 h — . — kA, Lk LALLM b i P
ppn 160 140 120 100 o 60 40 20 Q
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Current Data Parametera

NAE ZtNo. 2861
EXPND 10
PADCNO 1

F2 - Acquiaition Parancters
Date_ 20070204
Tire 12.16
INSTALM 8v0D
PAOBHD G min DUL 13C-1
PULPROG 2330

0 63536
SALVENT coci13

NS 1B

08 2

SMH 6172.638 Hz
FIDAES 0.09418D Hz
AQ 6.30B4EED sec
Ll 3J2.5

™M 81.00D usec
E 6.0D usec
E 296.B K

b1 2.00000000 sec
mmemeeme CHANNEL F1 mmemem==
NuCe iH

PL 9,30 vaec
ALy -1.0D dB
SFD4 300. 1348634 NHz

F2 - Proceasing poromckera
SI 32768

F
AN
558
a8
;]
C

4D NNA plot poramcterd
X

300. 4300060 NHz
EM

o
0.35 Hz
]

1.00

22.00 cm
10.00 cm
10600 ppn

3191.36 Hz
~0.500 pom
-150.07 Hz
0.5000D ppn/cn
150, 06500 Hz/cn

Current Dote Paramatars
e Zt14061"

ExPhD 53
PACCND 1
F2 - Acquisition Parameiers
Date_ 070118
Tire .42
INSTAUN av0
PRDBHD 5 wm DML 13C-1
PULPROG 0p30
m BaEIR
BOLVENT ooct3
N 0z33
] 4

H 17980611 HZ
FIDAES £.274439 Hz
aa 1.8219508 sec
L] BL2.3
o 27.800 usae
DE 0.00 usec
3 294.7 K
D1 2.60900000 sEC
[ 1% 9.03000000 sec
112 $.£0002000 8oL
======z: UANNEL 11 N
NCL i
PL 8.40 usec
Py -1.00 o8
O 704752503 NHz
msmmssss DHANNEL F2 mssssses
CADPAG2 NaltzLB
N2 U
FoPO2 0.00 usE
A2 -L.00 08
AR 18.00 o8
PL13 48.00 o8
5 3901312008 NHz

F2 - Processing parareters

SI R768

& T6.4677430 NHz
VN ]

=8 0

T L.00 Hz
] ]

o (]

10 NNR plot parameters

o 22.00 cn

o 460.00 cn
F1P 180.000 ppe
r 1308420 1z
F2P -5.000 ppe
2 =377.34 Hz
PRVEN B.40%09 ppn/en
HDN 634.6L517 Hz/on
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w % L. I A | M Gl TR A P A PR
i g A R SOE EoSdl T T 1 8 % .2
1 __ ) A
_ _ | [ 1] _ ___ | L [ _._
_ __ i g |4 _.h_.__.(‘___ f | .;
2 - i J_ i f__ 1 .__..:mn_x__ i ._. ¢ .....
L A _ m_{. _ 10 ____ 15 17 (19
L 1 .___L _r it el BLUESE |1
T : ..___ 7 12 18
80— Lo _M ....... -] X
%T __ _ __
|
L ___.. ..... oo
___ 8
ﬂ.ﬁu| 1! NSyttt hoheuss e
2
B0
55 i | | | _ |
3600 3000 2000 1000 400
Wavenumber[cm-1]
Accumulaticn - 16 Resolution 4cm-1
Zero Filling ON Apodization Cosine
Gain Auto (2) Scanning Speed Auta (2 mmisec)
Date/Time 2007-5-30 11:24 Update 2007-5-30 14:16
Operator
File Name Memoryd4
Sample Name
Comment
Mo. em-1 %T No. em-1 %T ) MNo. cm-1 T No. cm-1 wT No,  em-1 Wr
1 30518 95,8978 2 2926.45 50,9582 3 285413 82,6168 4 18B7ET 99,2829 5 1671.02 08.699
& 1596.77 B2.B307 7 1482.99 B4 6827 8 1457852 T4.3042 9 138078 93.898 10 1329.68 89.0582
11 12429 20,5997 12 1158.01 84,1376 13 1123.33 91.1681 14 109248 91.6481 15 105584 BA&.5706
16 B84.202 a7 8105 17 B14.777 B8.487 18 7482089 83,5996 18 724139 8B.7979 20 B16.145 99,1722
21 558255 99 4678 22 42619 97 5648
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Polymer PFG’,

Current Data Parameters

BITBYB3SSRToNIBIE SFSRETISE S EFEERREREES o %
s SEENREESHRRARLEIR Z3BCERRES RERSHENBRRRES o0 ‘
=3
= SdmaNNNNNNNNNNNGS B8 SS<s< om R R e Il = = RN Y
T F2 - Acquisition Paramcters
Date_ 20070123
Tire 8.25
INSTALN avioD
PACBHD & nn DUL 13C-1
PULPAGG 2930
o 69536
SOLVENT coc13
NG 15
0 2
SMH B172.838 Hz
FIDRES £.094180 Hz
] 6.30B4BED sec
i 322.5
M 81.00D usec
E 5.0D usec
T 2030 K
b1 2.,00000000 scc
== mmsmmn CHANNEL ff ==mmmemsm
NIC H
P{ 9,30 uaec
L -1.00 dB
D1 3001318534 NHz
F2 - Proceasing peromctera
SI 32768
F 300.1300072 NHz
v EM
558 o
[t} 0.35 Hz
® 3
FC 1.00
1D NWR plot paraneters
[ 22.00 cn
) oY 10.00 cn
FiP 10.50D ppn
F1 311,36 Hz
i -D.500 pn
K] ko] e s ] 3 Sl S 3 |8 S| (& 5| |3 ra ~460.07 Hz
B | = =[S S = o | = @ 2 |e PRVCH 6.6000D ppn/cr
£ <[ <= < al L L] ~| |m - |& HZON 150, 05500 Hz/cn
& o) I b
ppn g 3 3 0
1% ItND144Gi € 13C
Current Data Parameters
NAME hou-130
= o m oo o EXFND
- == 3 L B8 2 ROCHD '
s & o = e ¢ 2 - arnuisition Faraneters
n T nate_ 20070219
| L | /,' ) | 17 25
| "y o
i r( § an BA0 28-1H

PULPRCG
]
SOLVENT

x 1.3074932 sec

16 10240

aw 19,950 usec

9 6.00 usec

1€ 2342 K

0 2.0000000 Sec

o1 003000000 SEC

MCREST .0

MW L.01500000 ser

mmmesses CHARNEL 11 =ssz===s
£.30 usec
-6.00 dB

1006227897 KMz

CHANMEL 12 =
ualtz1f
1H
BO.0 4
-4.00 g
16.00 ab
400133 HH

I WA DlDL parameters
22.00 cn

200 00 £n

2P 5.00D ppn
' 1 ' ' ' ' ' T I 2 -503.06 M
: ; . e .

a0 ; a0 20 ( UM 931818 pon/c
' ' : : 37 52808 HE/Tn




| |
%T | -4 il L | |
__ [ __ __ __ﬁ_ 14
80— oot __ _c t : 10
: __ . m_- 1
| I 6
Lt e s B8, . S i
' N
20| e A ;
&8 | | | i i
3600 3000 2000 1000
Wavenumber[cm-1]
Accumulation 16 Resolution 4 cm-1
Zera Filling ON Apodization Cosine
Gain Auto (2) Scanning Speed Auo (2 mmisec)
Date/Time 2007-5-30 11:55 Update 20)7-5-30 14:27
Operatar
File Name Memory##s
Sample Name
Comment
Mo. em-1 BT No. cm-1 wT MNo. em-1 T No.  cm-1 T No.  cm-1 WT
1 30518 97 4619 2 292548 75.5787 3 2857.02 86.7896 4 1BB9.9 29 5278 5 158773 78.9686
6 145695 78.1545 7 137596 95.806% 8 133161 89.7863 9 1240 95 4240 10 1159.01 81.4843
11 1054.87 90.3614 12 BB85.166 99,2204 13 BI1B.706 94.0916 14 T47.281 2465045 15 617,109 99,0444
16 561,184 99 4644 17 527 438 99.5173 18 465725 99.9389
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Polymer PFG’3

Current Data Parasetera
NAE

e R EEEERE L 8 = 3 ISCEHBIBERBIS o
5 SEAEINERAREEYE = & & SEESHARSERERES FOKI0 t
13
a a@@mmImANasnaNaQ = A @ emuSsanaem@mrdea
L A N R -] - - ™ R R R - - K F2 - Acquiaition Paramcters
Date_ 20070307
Tire 18.33
INSTALN 8viop
PAOBHD & nn DU 13C-1
PULPROG 2930
L) 61536
SALVENT coci1s
NS 18
1] 14
SuH 6982806 Hz
FIDRES 0437248 Hz
'] 3.64308546 sec
i 2
M 35.600 usec
E 6.0D ugec
TE 28B.5 K
b1 5,00000000 sec
mmmmem== CHANNEL f{ =====e===
NuCt 1H
P{ 9,30 uaec
X -1.0D dB
S5FD1 300.1318534 NHz
F2 - Proceasing peromcters
81 327668
F 300.130D063 NHz
Wan EM
558 o
L8 0.35 Hz
[c:] o
[ 1.00
10 NNR plot paranciers
X 22.00 cn
oy 10.0D cn
FiP 10.60D ppm
F1 3191,36 Hz
F2p -0.500 ppn
3 A E R S R 2 g B 2 @B IS8 ra ~160.07 Hz
4 < |@|=| |nffw ~[~[|a @ < v ™| |a wnf (= PRVCH 0.50000 ppn/cre
4 N |ua| [of|ld| [—|f<] [N 13 a ['<] of ool -| |a HZW™M 150.06500 Hz/cn
& < - <SS
ppn 9 6 5 4 3 2 1 0
Current Dxts Peramatarn
3 Zt17763' A07
EXPND 1
PRDCND 1
F2 - Acquisitien Par
ta_ 20970
Tine 1.40
INETAUN av300
PADAHD 5 wy DML 43C-1
PULPROG 200030
¥ ~ wassa oy no@m @ a Mo mS s o © 536
> S B N33 S —-© WS BN © s NI OmS O S -
= « mne emn® e Saew 5 @ Se@mma 92 e EILVENT ool
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1 305083 96.7415 2 295248 78.0981 3 292645 GH.6744 4 2869.56 85,3959 5 28551 83,7534
6 1887.97 99.2832 7 1696.09 94.6185 8 158581 67.9966 9 14B3.96 80.9853 10 14531 69 4089
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