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ABSTRACT: The first examples of polymers made from the bis-hydrosilylation reaction of 1,3-diynes and bis-
silylhydrides are reported. These polymers exhibit modest molecular weights and passess3-disubstituted-
1,3-butadiene structure as determined NMR analysis of model compounds. SEC and MALDI analysis of reaction
mixtures suggest that cyclic dimers and higher order oligomers are also formed. Model reactions indicate that
very sterically hindered diynes or silyl hydrides give only the 1,3-eneyne mono-addition products.

Introduction Fli ||a1 Ry
The hydrosilylation reaction between alkynes and silylhy- ‘eSi =" ¢ H—Si4®—sli—H —
drides is a well-established process for the formation of vinyl ||2 | | ot
Ry Rz
silane derivatives with a wide variety of substituents being
tolerated on both the silane component and the unsaturated R R
organic moiety- Typically, cis or Z adducts are formed by metal- '(‘Si i
catalyzed reactions as shown in eq 1, but this can vary depending
on the catalyst and reaction conditichs. R,—Si—Ry
'T1 solvent R R (3)
R—==—R + H—SIi—R; >:< )
| Pt cat. R1\Si H
Ra RS R, Ry—Si—Ry
Silylhydrides have been found to react with 1,6-diynes to *—€Si\ _—
generate cyclic specieand to provide novel fluorescent dyes, R R

and have been exploited in the preparation of polymers as well. ) o
o,w-Diynes containing aromatic spacers have been combinedfor electronic applications. However, no examples have been
with a,e- silyl dinydrides (eq 2§, or o,a-silyl dihydrides to reported of using 1,3-diynes anql @s(sﬂylhydndgs) as monomers
give phenylenevinylene polymet©ehydrogenative silylation ~ for the preparation of poly(2,3-disilyl-1,3-butadienyl) polymers.
of acetylenes with ortho-substituted bis(dimethylsilyl)benzene ~ Herein are reported the initial results of the hydrosilylation
also gave thermally stable polymérBreceramic polymers were ~ 'eéactions between 1,3-diynes and silylhydrides.

made fromo,a-silyl dihydrides andx,o-silyl diacetylene%and

photoluminescent carbosilanes were derived from phenylethy- Model Reactions
nylsilanes? As noted above, hydrosilylation of alkynes and silylhydrides

is a facile process, but one that may produce several regio- or
AR\ | | stereoisomer¥ Wanting to bg certain of thg addition products,.
= == + H—Si—X—Si—H —— several sets of model reactions were carried out. As shown in
Table 1, the reaction of diphenylacetylene and dimethylphen-
ylsilane in the presence of Karstedt's catalyst gave the expected
vinyl silane 3a in good yield. Even sterically congested

R R
| |
Vi S|"_X_S|' ) monomeric silylhydrides gave good to excellent yields of the
74 R RN vinylsilanes (eq 4). Triphenyl silane (entry 2) gave ttis
product3ein nearly quantitative yield, and tris(trimethylsiloxy)-

_ _ silane (MsTH) (entry 3) gave a 68% isolated yield 8f;, although
Cross-linked structures were also obtained through the GC analysis of the reaction mixture indicate80% conversion.
hydrosilylation reaction of silylhydrides with poly[(silylene)-

diethynylenes] (eq 39 and with octakis(hydridosilsesquioxane) F|<1 Ph Ph
and 1,3-diethynylbenzerié. Ph—=—=—Ph + H—SI—R, _solvent >:< @

We were interested in examining the properties of polymeric Fl{ Pt cat. R1>Si\ H
2,3-diaryl-1,3-butadiene materials as potential charge carriers * RZ R,

2 3

T GE Global Research. a Ri=Me R,=Me Rs=Ph

* Lockheed Martin Aerospace e R=Ph  Rp=Ph  Rs=Ph_
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Table 1. Reaction of Diphenylacetylene with Hydridosilanes

T yield

entry R Ro Rs solvent (°C) t(h) product (%)
1 Me Me Ph toluene 90 2.53a 73
2 Ph Ph Ph toluene 95 21 3e 97
3 OSiMg OSiMe; OSiMe; toluene 95 30 3f 68

To confirm that bis(silylhydrides) would react as expected
with alkynes, three readily available hydrides were allowed to
react with diphenylacetylene (eq 5). Table 2 showed that high

isolated yields of expected products were obtained overnight

at modest temperatures.

Me e
| solvent
H—Si—X—Si—H ——
| | Pt cat.
Me

Ph Ph o+

Me
1 4

H H

Ph‘%‘g:ﬂie_x_z:i%»% (5)
|

Ph Me Me Ph

a X=-Ph-
b X= -CHchz-
¢ X=-O-SiMe,-O-

To determine if bis-hydrosilylation would occur in the
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temperature (refluxing xylene) and for longer duration. The more
forcing conditions resulted in an excellent yield of the desired
bis-adduci8aa (entry 8).

Similar results were seen when another hindered silyl hydride
(pentamethyldisiloxane) was used in the hydrosilylation reaction
at lower temperature (entry 9). In this case a poor yield of the
half-product was observed along with a substantial amount of
starting material, even in xylene. However, keeping the solvent
constant and raising the temperature to 1€5provided for a
70% isolated yield o8ab after several days reaction (entry 10).

Running subsequent reactions in xylene at temperatures
between 125 and 14® for 1—3 days was the standard protocol
that was adopted for further reactions of diynes with silylhy-
drides. This procedure worked well for the ethoxy and diphenyl
silylhydride reactions with 1,4-diphenylbutadiyne (entries 11
and 12) but fell short with the very sterically hindered
triphenylsilane and tris(trimethylsiloxy)silane derivative (entries
13 and 14). In the latter two cases, only fair yields of the half-
products7ae and 7af were obtained. Extended reaction times
did not significantly alter the reaction products or yield.

Reactions with the less crowded 5,7-dodecadiyne gave the
desired bis-adducts even with the sterically demanding hydrides
such as triphenylsilane and tris(trimethylsilyl)silane (entries
15-17). In contrast to reactions with diphenylbutadiyne, high
yields of8beand8bf were obtained in overnight runs indicating
there was a significantly lower barrier to reaction.

To be certain that the successful reactions with 5,7-dodeca-

expected manner with 1,3-diynes and silylhydrides, another diyne were related to steric and not electronic parameters, two
series of model reactions were run to determine what steric or reactions were run using 2,2,7,7-tetramethyl-3,5-octadiyne.

electronic limitations might be present in the reaction (eq 6).
Table 3 illustrates the breadth of substrates tried.

R4
|. solvent
R — = R + H—S|—R2 —_—
| Pt cat.
6 Rs
2
a R=Ph .
b R=n-Bu N R
R=t-B i H
¢ ! R / R;1_I22<
— Ry * — R (6)
H si H si—Re
/N N
R, Ra R Ry
7 8
a Ry=Me R,=Me R;=Ph
b R1=Me R2=Me R3=OSiMe3
C R1=Me R2=Me R3=0Et
d R1=Me R2=Ph R3=Ph
e Ry=Ph R,=Ph Rs=Ph
f R1=OSiM93 R2=OSiMe3 R3=OSiMe3

The initial reaction of 1,4-diphenylbutadiyne with dimeth-
ylphenylsilane (entry 7) in refluxing toluene gave high yield of
a monosubstituted product as shown&y NMR analysis. Half-
product7aaarose from a single hydrosilylation reaction, giving
the cis, § adduct (Scheme 1). The same regiochemistry was
observed from the mono hydrosilylation of 1,4-bis(trimethyl-
silyl)-1,3-butadiyne with silylhydride&a13

Believing that formation ofaamay be due to some minimal

Entries 18 and 19 show that only half-produ@isa and 7cc
were observed with no significant formation of the desired bis-
adduct, even when using the relatively unhindered dimethyl-
phenyl silane and dimethylethoxysilane that worked well in the
diphenylbutadiyne examples. These results indicated that bis-
(hydrosilylation) adducts could be obtained in high yields if
the steric constraints were not too high.

In all reactions monitored by GC, a small amourb@b) of
another product was formed. GC/MS showed the same parent
ion, but with a slightly different fragmentation pattern, sug-
gesting another regio-isomer was also formed.

Equation 6 indicated that the hydrosilylation reactions
proceeded in a cis fashion with the hydrogen adding to the more
external ¢) position of the triple bond. While theis addition
is anticipated for Pt-mediated -SH additions? we wished to
confirm that the stereo- and regiochemistry illustrated was that
obtained from the reactions. To this end, compo8ad was
subjected to a detailed NMR study.

There are 9 possible products arising from the bis-addition
reaction as shown above in Scheme 2. Threegialadditions
with both external ¢) and internal §) triple bond addition
giving E,E-isomers, three atfransadditions Z,Z-isomers) and
three mixed stereochemical products were all considered. A
single resonance at 6.9 ppm in thd NMR spectrum that
integrated to 2 protons, indicated the product had a symmetrical
structure. Further support was seen with the total number of
distinct carbons in thé3C NMR spectrum. The NMR data
narrowed the potential products to A, C, G and I. If the
mechanism of addition of SiH across a triple bond proceeds

steric congestion, the same reaction was repeated but at highewith cis orientation, G and | would be eliminated. The structure

Table 2. Reaction of Alkynes with Dihydridosilanes

entry R R R X solvent T(°C) t (h) product yield (%)
4 Ph Me Me —Ph- toluene 85 18 5a 99
5 Ph Me Me —CH,CH,— toluene 920 22 5b 77
6 Ph Me Me —0—-SiMe,—0— toluene 95 18 5¢c 91
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Table 3. Reaction of Diynes with Hydridosilanes

entry R R R> Rs solvent T(°C) t (h) product yield (%)

7 Ph Me Me Ph toluene 85 25 Taa 88

8 Ph Me Me Ph xylene 125 9 8aa 92

9 Ph Me Me OSiMe xylene 80 24 7ab 36
10 Ph Me Me OSiMg xylene 125 68 8ab 70
11 Ph Me Me OEt xylene 140 70 8ac 92
12 Ph Me Ph Ph xylene 140 72 8ad 82
13 Ph Ph Ph Ph xylene 145 24 Tae 61
14 Ph OSiMe OSiMe; OSiMe; xylene 130 40 7af 52
15 n-Bu Me Me Ph xylene 140 20 8ba 78
16 n-Bu Ph Ph Ph xylene 140 18 8be 93
17 n-Bu OSiMe; OSiMe; OSiMe; xylene 140 70 8bf 77
18 t-Bu Me Me Ph xylene 140 22 7ca 99
19 t-Bu Me Me OEt xylene 140 22 7cc 75

Scheme 1. Stepwise Formation of Bis-Adduct 8aa

" @
|\|/|e SN Si\
@SI_H : — — : v
' H

Me

2a 6a

Taa

8aa

of this material was unequivocally determined usith{j and first was the expected distribution of linear polymer and the
13C NMR spectroscopy, and the 2D NMR correlation techniques second was a series of low molecular weight species that
g2QCOSY for protor-proton correlations, gHMQC for one-  suggested cyclic oligomers.

bond protor-carbon correlations, gHMBC for longer range Me

proton—carbon correlations, and 2D-INADEQUATE for carbon '\IlIe | Pt

skeleton determination through-C coupling H_?‘Osﬂ_” * O I O -
A brief examination of two other catalyst systems did not Me Me

show any significant change in yield or product distribution in 4a

the reaction of6a and 2a. GC analysis of reaction mixtures

catalyzed by Wilkinson’s or Karstedt's catalyst showe®0%

formation of product8aa with 2—5% of another isomeric

product. The reaction using chloroplatinic acid also gésa

as the predominate product along with% of another isomer

and two other unidentified minor products seen by GG%b).

Karstedt's catalyst was carried forward into the polymerization

reactions.

9aa

Polymerization Reactions

The initial polymerization reaction was run using bis-hydride Most of the cyclics and low molecular weight linears could
4a and diyne6a as shown below. Figure 1 shows the increase be removed by precipitation into a 3:1 MeOH:acetone mixture.
in molecular weight vs time. There was no change after 12 h. Figure 2 shows the chromatogram of the polymer mixture
The size exclusion chromatogram (SEC) of the polymer initially precipitated into MeOH and the isolated linear polymer
precipitated into methanol showed two distinct components. The and the soluble cyclic fraction.
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Figure 1. SEC of polymeraa growth vs time (hours).

Scheme 2. Possible Additions Products from Bis-Hydrosilylation of Diyne 6a

Ph  Me Ph Me Me,  Ph
H Si H Si Ph—g; H
Ph — Ph Ph — Ph Ph —
Ph ) Ph — Ph — Ph
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Ph N Ph i~pp
Ph H \S/Me Ph Si Ph /Me _ H
p— I R
Ph\si>—§:< “Ph — N\ __ SI\Ph H
Me” n H Ph H H Ph Ph\/Si\ Ph
mé  Ph
ZZ-14 2,213 2223
G H

Support for the formation of cyclics was supplied by Ag ion rate of polymerization (Figure 4). As expected, the greater the
assisted MALDI. Figure 3 shows the series of peaks that amount of catalyst, the faster the reaction proceeded to its
correspond to the cyclic dimer, trimer, tetramer, etc plus Ag ultimate molecular weight. Peak molecular weights were used
(peak clusters around 900, 1296, and 1692, etc.). Also seen wereas a measure of reaction rates rather thvagnor M, values
small amounts of linear material that appeared to be terminatedbecause the size exclusion chromatograms included solvent and
with an eneyne at one end and H at the other (clusters at 1104 cyclic peaks that skewed the polymer analyses. When no fur-
1500, and 1896) that may have arisen from partial reduction of ther increase in peak molecular weight was observed, the
the triple bond. reactions were deemed complete, and the polymers were iso-

The reaction of bis-hydridda with diyne 6a was further lated andM,,, My, and polydispersity (PDI) values reported
investigated by examining the effect catalyst level had on the (Table 4).
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Figure 2. SEC of polymerQaa components.
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Figure 3. MALDI spectrum for9aa cyclic component.
. 9000 -
The polymers isolated from the 30 and 100 ppm Pt catalyzed 4, |
reactions were essentially identical with one another the 7000 -
exception of the residual cold?.The polymer made with the 3 6000 1
. . . = 5000 A 4 10 ppm Pt
higher Pt level was decidedly more yellow in color that the 30 % .., | = 30 ppm Pt
ppm reactiort® Further reactions were run at 30 ppm catalyst & 3000 - A 100 ppm Pt
levels. fggg 1
To determine if the concentration of the reaction had an o ' . . . . .
impact on the polymerization, several experiments were run 0 5 10 15 20 25 20
varying the solids content from 10 to 30%. Table 5 shows that Reaction Time (h)

there was a correlatlon_ betyveen the Iowes_t solids IeV(_eI and theFigure 4. Molecular weight increase vs catalyst level.

greater amount of cyclic oligomer formed in the reaction. The

percent solids effect is consistent with an intramolecular  This data is also represented in Figure 5 that shows a trend
cyclization reaction that is favored by more dilute conditions. toward a more pronounced shoulder on the high molecular
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Figure 5. Effect of polymerization concentration on cyclic formation.

Table 4. Isolated Molecular Weight Data for Catalyst Loading
Experiments

entry cat (ppm) Mw Mn PDI
20 10 7212 3245 2.22
21 30 9540 4130 2.31
22 100 9568 4813 2.00

Table 5. Effect of Concentration on Polymerization

entry % solids Mw Mn PDI
23 10 11168 5528 2.02
24 20 9540 4130 231
25 30 23509 9018 2.61

weight side of the chromatogram. It is not clear at this time if

an alternate polymerization mechanism is operating at the higher

concentration.

Next, the effect of stoichiometry was examined. With this
type of polymerization, the highest molecular weights should
be achieved with an exact stoichiometric balance of silyl hy-

dride and alkyne. Figure 6 shows that the highest molecular

weight was obtained when a slight deficiency of diyne (or
slight excess of silyl hydride) was us&d?®Si NMR analysis

LA AR R N R RN R RN REA RN RERRRRA AR Ra Y]

45 50 55 60 6.5

7.0 75 8.0 85 9.0 95 10.010511.011.5

time (min)

be offset with additional hydride to attain higher molecular
weight.

Me Me
| Pt
H—Sli—X—Sli—H

Me Me

4
a X=-Ph-

b X=-CH,CH,-
d X=-Ph-O-Ph--

T Q

H

R
[ f
Me\ SI\/ n

Si
/{/ \ | Me
Me
R H
9

With the partially optimized polymerization conditions
described above, several more novel polymers were made

of the polymers made at 0% and 1.4% excess hydride showedpeyond that obtained fromia and6a (Table 6, entry 23). The

that, in addition to the expected Si resonance a6 ppm, the

reaction between the aliphatic bishydridle with diphenyldi-

lower molecular weight material possessed higher levels of gcetylenefa was not successful in generating any polymeric

Si—O-—Si linkages 1.3 ppm) and StOH terminal groups
(9.5 ppm). This is consistent with the theory that some of the
silyl hydride had hydrolyzed during the reaction and needed to

12000 1
10000 -
8000 -

H
= 6000
4000 -
2000 -

0 T T T T T )
-6 -2 0 2

Excess Diyne (mole %)

Figure 6. Effect of stoichiometry on molecular weight.

material (entry 26). Rather, only low molecular weight oligomers
or cyclics were obtained.

However, when the diphenylether derivatd&was used with
the same diyne, moderately high molecular weight polymer was
formed (entry 29). Th&y of 29 was 90°C. If the diyne was
changed to the butyl derivativéb, then reactions with both
aromatic bishydrides proceeded well to give polymer (entries
27 and 28). These polymers were not solids however and had
Tgs below room temperature.

Summary

The first examples of polymers made from the bis-hydrosi-
lylation reaction of 1,3-diynes and bis-silylhydrides have been
reported. These polymers exhibited modest molecular weights
and possessedcss,cis-2,3-disubstituted-1,3-butadiene structure
as determined NMR analysis of model compounds. Cyclic
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Table 6. Polymers from Bis(silyl hydrides) and Diynes

Entry R X My M, | PDI | Polymer | State | T, (°C)
26 Ph -CH,CH- - - - 9ab - -
27 n-Bu

< > o < > 17,610 | 7190 | 2.45 9bd Liquid -
28 n-Bu < > 19,770 | 8020 | 2.47 9ba Liquid -
29 Ph < > o < > 16,190 | 6490 | 2.50 9ad Solid 90.0
30 Ph < > 9540 | 4130 | 2.31 9aa Solid 90.6

dimers and higher order oligomers were also likely formed as  cis-Triphenyl-1,2-diphenylethenylsilane, 3e.Triphenylsilane,
suggested by SEC and MALDI analysis. Model reactions also 2€ (520 mg, 2.0 mmol), and diphenylacetylerie(356 mg, 2.0
showed that very sterically hindered diynes or hydrides gave mmol), were dissolved in toluene (5 mL), treated with Karstedt's
only the 1,3-eneyne mono-addition products. Investigation into catalyst (uL of 0.235 wt % Ptin IPA solution), and heated to 95

: - . °C for 21 h. The mixture was concentrated in vacuo and triturated
the electronic properties of these molecules is underway. with hexanes to give a white powdery solid as product (842 mg,

Experimental Seci 97%). Lit. mp 122-123°C 2% 'H NMR (CDCL), 8: 7.05 (m, 2H);
Xpermental section 7.11 (m, 2H); 7.18 (s, 1H); 7.20 (m, 3H); 7.26 (m, 3H); 7.44
Chemicals. Karstedt's catalyst (GE Silicones intermediate (PSt,J = 7.3 Hz, 6H); 7.52 (ps tJ = 7.3 Hz, 3H); 7.61 (dJ =

89257), 1,4-diphenylbutadiyne, diphenylacetylene, 5,7-dodecadiyne, /-3 Hz, 6H).2°C NMR (CDCk), o: 126.1, 127.6, 127.9, 128.1,

2,2,7,7-tetramethyl-3,5-octadiyne, 1,4-bis(dimethylsilyl)benzene, 128.5,128.6,139.7,129.9, 133.9, 136.7, 137.2, 141.2, 142.0, 143.5.

triphenylsilane (all Aldrich), MTH (tris(trimethylsiloxy)silane), ~ FTIR (KBr): 3066, 3049, 3023, 1598, 1487, 1427, 1106, 953, 756,

pentamethyldisiloxane, diphenylmethylsilane, bis(dimethylsilyl)- 699 cnt™.

ethane, bisf§-dimethylsilyl)phenyl] ether (all Gelest), phenyldi- cis-Tris(trimethylsiloxy)-1,2-diphenylethenylsilane, 3f. Tris-

methylsilane, 1,1,3,3,5,5-hexamethyltrisiloxane (all Silar), dimeth- (trimethylsiloxy)silane2f (1.2 g, 4.0 mmol), and diphenylacetylene,

ylethoxysilane (Huls), and xylene and toluene (both Baker) were 1 (0.80 g, 4.4 mmol), were dissolved in toluene (5 mL), treated
used as received. For polymerization reactions, 1,4-diphenyl- with Karstedt's catalyst (1@L of 0.235 wt % Pt in IPA solution),
butadiyne was recrystallized from hexanes and 1,4-bis(dimethyl- and heated to 8€C. After 20 h, the reaction was still not complete.
silyl)benzene was fractionally distilled. Additional catalyst was added (3Q.) and the temperature raised
Ana|ytica| Data. 1H, 13C and29Si NMR were obtained on a to 95°C. After 12 h, no Si-H was seen by IR. The mixture was

ThermoNicolet Avatar 370 FT-IR. SEC chromatograms were Of an oil which crystallized on standingd NMR (CDCly), 6: 0.1
obtained on a Perkin-Elmer Series 200 SEC system with a UV/vis (S; 27H); 7.10 (m, 2H); 7.19 (m, 4H); 7.26 (m, 1H); 7.33 (m, 1H);
detector at 255 nm. Polymers were eluted with a 96:4 GHEA 7.41 (m, 2H); 7.61 (m, 1H)}*C NMR (CDCh), 0: 1.7, 125.9,
7.5 mm column at 0.9 mL/min. Gas Chromatographic analyses were (KBr): 3024, 2959, 1603, 1493, 1446, 1252, 1066, 843, 755, 698,
performed on an HP6890 Series GC using a DB-5 column (30 m 602 cn™.
x 0.25 mm; 0.25:m) with a temperature profile of 40C start (4 1,4-Bis(dimethyl<cis-1,2-diphenylethenylsilyl)benzene, 54l,4-
min hold), ramp at 20C/min to 100°C (hold 2 min), and then bis(dimethylsilyl)benzeneta (388 mg, 2.0 mmol), and diphenyl-
ramp at 20°C/min to 250°C (hold 13 min). GG-MS experiments acetylenel (733 mg, 4.1 mmol), were dissolved in toluene (5 g),
were performed using a Hewlett-Packard 5890 Series Il gas treated with Karstedt's catalyst (20L of 0.235 wt % Pt in
chromatograph with Hcarrier gas a flow 11 mL/min. The injection  IPA solution), and heated at 8% for 18 h. The reaction mix-
port used was held at 30C. The column used was an Agilent 30  ture was concentrated in vacuo and a crystalline solid was ob-
m x .538 mm ID x 1.5um thick film. The stationary phase was tained in quantitative yield (1.1 g, 99%3)4 NMR (CDCl), o:
DB-5MS. Temperature programs were run at rate oPCO/min 0.42 (s, 12H); 6.91 (s, 2H); 6.99 (m, 4H); 7.03 (m, 4H); 7.15
from 100-350°C, holding at 35CC until all analytes were eluted.  (m, 6H); 7.26 (m, 2H); 7.32 (m, 4H); 7.62 (s, 4H¥C NMR
The separator temperature between the column outlet and mas{CDCl), 6: —3.1, 125.8, 127.3, 127.7, 128.0, 128.6, 129.6, 133.6,
spectrometer was held constant at 280 Mass spectrometry was  137.3, 138.6, 139.3, 142.4, 145.1. FTIR (KBr): 3045, 2964, 1602,
performed on a JEOL JMS HX 110 double focusing high-resolution 1492, 1444, 1248, 1134, 951, 836, 812, 793, 772, 757, 701,
mass spectrometer. 691 cmt.

cis-Dimethylphenyl-1,2-diphenylethenylsilane, 3a.Dimeth- 1,2-Bis(dimethyl<is-1,2-diphenylethenylsilyl)ethane, 5b1,4-
ylphenylsilane2a (1.45 g, 10.0 mmol), and diphenylacetyleiie, bis(dimethylsilyl)ethanedb (146 mg, 1.0 mmol), and diphenyl-
(1.80 g, 10.0 mmol), were dissolved in toluene (7.5 g), treated with acetylene1 (356 mg, 2.0 mmol), were dissolved in toluene (2.5
Karstedt's catalyst (2@L of 0.235 wt % Pt in IPA solution), and g), treated with Karstedt's catalyst (2Q of 0.235 wt % Pt in IPA
heated to 8590 °C for 2.5 h. The mixture was concentrated in solution), and heated at 9€ for 22 h. The reaction mixture was
vacuo and distilled (156156 °C/2 mmHg) to give 2.3 g (73%) of ~ concentrated in vacuo and distilled aR00 °C/1 mmHg to give
product!® 'H NMR (CDCl), 6: 0.42 (s, 6H); 6.89 (s, 1H); 6.98  product as a colorless oil (387 mg, 77%H NMR (CDCl), o:
(m, 4H); 7.13 (m, 3H); 7.24 (m, 1H); 7.28 (m, 2H); 7.42 (m, 4H); 0.18 (s, 12H); 0.62 (s, 4H); 6.85 (s, 2H); 7.04 (m, 8H); 7.16 (m,
7.61 (m, 2H).13C NMR (CDCk), 6: —3.0, 125.8, 127.3, 127.6,  6H); 7.26 (m, 2H); 7.34 (m, 4H)!3C NMR (CDCk), 6: —3.8,
127.7,128.0,128.4, 128.6, 129.2, 129.6, 134.4, 137.3, 137.8, 139.36.8, 125.6, 127.1, 127.4, 128.0, 128.7, 129.6, 138.0, 142.8, 146.1.
142.0, 145.1. FTIR (KBr): 3067, 3021, 2957, 1600, 1571, 1493, FTIR (KBr): 3054, 3021, 2954, 2906, 1599, 1571, 1492, 1446,
1446, 1427, 1248, 1113, 1071, 1029, 953, 901, 832, 776, 756, 734,1406, 1247, 1131, 1071, 1053, 1030, 953, 920, 829, 777, 755,
700, 653 cm?. 700 cnTt,
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1,5-Bis(is-1,2-diphenylethenyl)-1,1,3,3,5,5-hexamethyltrisilox-
ane, 5c.1,1,3,3,5,5-hexamethyltrisiloxargs (416 mg, 2.0 mmol),
and diphenylacetylend, (720 mg, 4.04 mmol), were dissolved in
toluene (5 g), treated with Karstedt's catalyst (40 of 0.235 wt
% Pt in IPA solution), and heated at 98 for 20 h. The reaction
mixture was concentrated in vacuo to give 1.03 g (92%) of product.
IH NMR (CDClg), d: 0.24 (s, 3H); 0.26 (s, 3H); 0.36 (s, 3H); 0.39
(s, 9H); 7.13 (s, 2H); 7.14 (m, 4H); 7.22 (m, 10H); 7.34 (m, 2H);
7.43 (ps tJ = 8.0 Hz, 4H).13C NMR (CDCk), 6: 0.3, 1.4, 125.9,
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give 757 mg of product (92%) as a light orange éH NMR
(CDCly), 0: 0.05 (s, 6H); 0.08 (s, 6H); 1.19 @,= 7.0 Hz, 6H);
3.66 (m, 4H); 6.95 (s, 2H); 7.28 (m, 6H); 7.61 @ = 6.3 Hz,
4H). 13C NMR (CDCk), 0: —1.4,—1.1, 18.4, 58.4, 127.4, 128.2,
128.9, 137.1, 139.4, 145.6. FTIR (KBr): 3057, 3022, 2970, 2897,
1491, 1443, 1389, 1252, 1163, 1105, 1079, 1027, 947, 830, 782,
693 cnTl.
E,E-1,4-Diphenyl-2,3-bis(diphenylmethylsilyl)trans-1,3-buta-
diene, 8ad.Diphenylmethylsilane2d (1.63 g, 8.21 mmol) and 1,4-

127.3,127.9,128.1, 128.8, 129.8, 137.3, 138.1, 142.0, 146.1. FTIRdiphenylbutadiyne6a (808 mg, 4.00 mmol) were dissolved in

(KBr): 3055, 3022, 2959, 2900, 1601, 1572, 1492, 1446, 1258,
1043, 959, 831, 794, 756, 700 ci
E-2-Dimethylphenylsilyl-1-phenyl-2-phenylethynylethene, 7aa.
Dimethylphenylsilane2a (1.11 g, 8.2 mmol), and 1,4-diphenyl-
butadiyne6a (0.75 g, 3.7 mmol), were dissolved in toluene (5 g),
treated with Karstedt's catalyst (2L of 0.235 wt % Pt in IPA
solution), and heated at 8& for 2.5 h. The reaction mixture was
concentrated in vacuo and the residue distille®@0 °C/2 mm
Hg) to give 1.02 g of product (88%) as a bright yellow oil that
crystallized on standingH NMR (CDCl), 6: 0.61 (s, 6H); 6.89
(s, 1H); 7.4 (m, 4H); 7.72 (m, 2H); 8.03 (m, 2H¥C NMR
(CDCl), 6: —3.0, 90.5, 101.5, 121.8, 124.3, 127.9, 128.1, 128.3,
128.4,128.7, 129.0, 129.5, 131.4, 134.3, 137.1, 137.7, 1&%5i7.
NMR (CDCls): —5.2 ppm. FTIR (KBr): 3071, 2960, 1556, 1487,

xylene (8 g), treated with Karstedt's catalyst (800f 0.235 wt %
Pt in IPA solution), and heated at 14Q for 72 h. The reaction
mixture was concentrated in vacuo and then triturated with hexanes
to give 1.62 g mg of product as a light yellow solid. mp 228
°C. The hexane solution was slowly concentrated to get an
additional 342 mg of product. Yield was 82%1 NMR (CDCl),
d: 0.15 (s, 6H); 7.03 (s, 2H); 7.25 (m, 8H); 7.35 (m, 18H); 7.68
(d,J = 7.2 Hz, 4H).13C NMR (CDCW), o: -4.3, 127.52, 127.57,
127.69, 128.4, 128.93, 128.94, 129.1, 135.0, 135.3, 135.4, 137.2,
139.5, 141.2, 143.6. FTIR (KBr): 3067, 3023, 2926, 1492, 1443,
1427, 1251, 1110, 1023, 791, 735, 724, 696 &m
E-2-Triphenylsilyl-1-phenyl-2-phenylethynylethene, 7a€eTri-
phenylsilane2e (530 mg, 2.02 mmol) and 1,4-diphenylbutadiyne,
6a (202 mg, 1.00 mmol) were dissolved in xylene (5 mL), treated

1442, 1427, 1246, 1113, 1018, 923, 851, 836, 813, 762, 775, 703with Karstedt's catalyst (20L of 0.235 wt % Pt in IPA solution),

cm L,

E,E-1,4-Diphenyl-2,3-bis(dimethylphenylsilyl)trans-1,3-buta-
diene, 8aa.Dimethylphenylsilane2a (300 mg, 2.20 mmol), and
1,4-diphenylbutadiynefa (202 mg, 1.00 mmol), were dissolved
in xylene (5 mL), treated with Karstedt’s catalyst (2D of 0.235
wt % Ptin IPA solution), and heated at 125 for 9 h. The reaction
mixture was concentrated in vacuo to give 436 mg of product (92%)
as a bright yellow oil!H NMR (CDCl), d: 0.19 (s, 3H); 0.21 (s,
3H); 6.90 (s, 2H); 7.3 (m, 4H); 7.4 (m, 8H); 7.48 (m, 4); 7.62 (m,
4H). 3C NMR (CDCh), ¢: —2.2, —1.3, 127.4, 127.6, 128.3,
128.90, 128.92, 134.3, 138.2, 138.5, 139.6, 146°6i NMR
(CDCly): —7.8 ppm. FTIR (KBr): 3067, 3050, 3022, 2957, 2899,
1597, 1491, 1443, 1427, 1248, 1110, 1026, 901, 833, 817, 773,
750, 734 cm?.

E-2-Pentamethyldisiloxy-1-phenyl-2-phenylethynylethene, 7ab.
Pentamethyldisiloxaneb (287 mg, 2.0 mmol), and 1,4-diphen-
ylbutadiyne,6a (202 mg, 1.00 mmol), were dissolved in xylene (3
0), treated with Karstedt’s catalyst (20 of 0.235 wt % Pt in IPA
solution), and heated at 8@ for 24 h. The reaction mixture was

and heated at 12%C for 20 h then at 148C for an additional 24

h. The reaction mixture was concentrated in vacuo and the residue

chromatographed on silica gel column (hexanes as eluant) to give

221 mg recovered starting hydride (41%) and 281 mg of product

(61%).1H NMR (CDCl), 6: 7.04 (s, 1H); 7.3 (m, 5H); 7.5 (m,

12H); 7.80 (ddJ = 8.0, 1.5 Hz, 6H); 8.06 (dJ = 6.7 Hz, 2H).

13C NMR (CDCh), o: 91.4, 102.1, 118.2, 124.1, 127.9, 128.28,

128.29, 129.2, 129.9, 131.3, 133.4, 136.5, 137.6, 149.7. FTIR

(KBr): 3067, 1487, 1427, 1261, 1109, 802, 755, 699 tm
E-2-Tris(trimethylsiloxy)silyl-1-phenyl-2-phenylethynyl-

ethene, 7af.Tris(trimethylsiloxy)silane2f (599 mg, 2.05 mmol),

and 1,4-diphenylbutadiynéa (202 mg, 1.00 mmol), were dissolved

in xylene (5 mL), treated with Karstedt's catalyst (20 of 0.235

wt % Pt in IPA solution), and heated at 13C for 40 h. The

reaction mixture was concentrated in vacuo and the residue

chromatographed on silica gel column (hexanes as eluant) to give

60 mg recovered starting diyne (30%) and 260 mg of product (52%).

IH NMR (CDCl), 6: 0.21 (s, 27H); 7.16 (s, 1H); 7.42 (m, 6H);

7.54 (m, 2H); 8.07 (dJ = 7.3 Hz, 2H).13C NMR (CDCB), o:

concentrated in vacuo and the residue chromatographed on silical.8, 90.4, 99.2, 118.0, 124.5, 127.9, 128.3, 128.4, 128.8, 129.2,

gel column (hexanes as eluant) to give 125 mg of product (36%).
IH NMR (CDClg), 6: 0.22 (s, 9H); 0.42 (s, 6H); 7.04 (s, 1H); 7.4
(m, 6H), 7.54 (dJ = 7.0 Hz, 2H); 8.07 (dJ = 7.0 Hz, 2H).13C
NMR (CDCl), o: —0.1, 2.0, 90.2, 100.9, 123.2, 124.4, 128.0,
128.3,128.4,128.7,129.0, 131.3, 137.7, 144.6. FTIR (KBr): 3061,
2958, 1597, 1560, 1489, 1443, 1254, 1063, 909, 842, 785, 754,
734, 690 cm?,
E,E-1,4-Diphenyl-2,3-bis(pentamethyldisiloxy}rans-1,3-buta-
diene, 8ab.Pentamethyldisiloxane&b (350 mg, 2.4 mmol) and
1,4-diphenylbutadiynega (202 mg, 1.00 mmol) were dissolved in
xylene (5.5 mL), treated with Karstedt's catalyst (20 of 0.235
wt % Pt in IPA solution), and heated at 128 for 68 h. The
reaction mixture was concentrated in vacuo and then chromato-
graphed on silica gel (hexanes) to give 342 mg of product (70%)
as a colorless o0itH NMR (CDClg), 0: 0.02 (s, 6H); 0.06 (s, 18H);
0.08 (s, 6H); 6.83 (s, 2H); 7.21 (m, 2H); 7.28 (m, 4H); 7.60Jd,
= 7.5 Hz, 4H).13C NMR (CDCk), 0: 1.4, 1.7, 2.0, 127.2, 128.3,
128.9, 136.1, 139.6, 147.3. FTIR (KBr): 3059, 3022, 2956, 2899,
1598, 1558, 1492, 1444, 1408, 1252, 1061, 839, 752, 69Z.cm
E,E-1,4-Diphenyl-2,3-bis(dimethylethoxysilyl)trans-1,3-buta-
diene, 8ac Dimethylethoxysilane2c (520 mg, 5.1 mmol) and 1,4-
diphenylbutadiyne6a (404 mg, 2.00 mmol) were dissolved in
xylene (5 mL), treated with Karstedt’s catalyst (30 of 0.235 wt
% Pt in IPA solution), and heated at 140 for 70 h. The reaction

131.3, 137.7, 146.8. FTIR (KBr): 3061, 3024, 2958, 2899, 1560,
1490, 1446, 1252, 1064, 1064, 843, 754, 690 tm
E,E-6,7-Bis(dimethylphenylsilyl)trans-5,7-dodecadiene, 8ba.
Dimethylphenylsilane2a (555 mg, 4.06 mmol), and 5,7-dodeca-
diyne, 6b (325 mg, 2.0 mmol), were dissolved in xylene (5 g),
treated with Karstedt's catalyst (20 of 0.235 wt % Pt in IPA
solution), and heated at 14Q for 20 h. The reaction mixture was
concentrated in vacuo and the residue chromatographed on silica
gel (hexanes as eluant) to give product as a light yellow oil (677
mg, 78%).1H NMR (CDCl), 6: 0.34 (s, 6H); 0.35 (s, 6H); 096 (t,
J=7.0 Hz, 6H); 1.34 (m, 8H); 1.98 (M, 4H); 5.87 &= 6.7 Hz,
2H); 7.41 (m, 6H); 7.59 (m, 4H)}3C NMR (CDCk), 6: —3.1,
—1.5, 14.1, 22.8, 31.0, 31.6, 127.6, 128.7, 134.3, 139.3, 141.4,
141.5. FTIR (KBr): 3069, 3050, 2956, 2927, 2871, 1581, 1465,
1427, 1247, 1110, 829, 772, 732, 700, 652 tm
E,E-6,7-Bis(triphenylsilyl)-trans-5,7-dodecadiene, 8beTri-
phenylsilane2e(1.04 g, 4.0 mmol), and 5,7-dodecadiy6b, (324
mg, 2.0 mmol), were dissolved in xylene (7 g), treated with
Karstedt's catalyst (3@L of 0.235 wt % Pt in IPA solution), and
heated at 140C for 18 h. The reaction mixture was concentrated
in vacuo and the residue chromatographed on silica gel (hexanes
as eluant) to give 51 mg (6%) of mono-hydrosilylated prodiioz
and 1.268 g of the desired product as a white solid (93%#.H
NMR (CDCly), 6: 0.85 (t,J = 7.1 Hz, 3H); 0.94 (tJ = 7.1 Hz,

mixture was concentrated in vacuo and then chromatographed on3H); 1.30 (m, 4H); 1.41 (m, 4H); 2.34 (m, 2H); 2.51 (m, 2H); 6.19

silica gel (first with hexanes and then with 6:1 hexanes:EtOAc) to

(t, J= 7.0 Hz, 1H); 7.42 (m, 9H); 7.65 (dd,= 8.1, 1.5 Hz, 6H).
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13C NMR (CDCk), 8: 13.6, 13.9, 19.6, 21.7, 22.5, 80.2, 99.6, 119.4,
127.7,129.5, 134.0, 136.4, 156.6. FTIR (KBr): 3068, 3049, 2957,
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oligomeric material (610 mg, 87%). No polymer was seen by SEC.
SEC (PS equiv MW):M,, = 890, M, = 690, PDI= 1.28.

2930, 2871, 1588, 1464, 1428, 1378, 1188, 1110, 908, 739, 699  polymer 9bd. 4,4-Bis(dimethylsilyl)diphenyl etherd (573 mg,

cm 1. 8be.!H NMR (CDCl), 6: 0.78 (t,J= 7.1 Hz, 6H); 1.2 (m,
8H); 1.83 (m, 2H); 2.17 (m, 2H); 6.08 (§ = 6.9 Hz, 2H); 7.27
(m, 24H); 7.38 (m, 6H)13C NMR (CDClk), o: 13.9, 22.7, 31.4,
32.1,127.4,129.0, 135.1, 136.7, 137.6, 147.0. FTIR (KBr): 3068,
3047, 2956, 2924, 2855, 1580, 1484, 1427, 1107, 738, 699.cm
mp 138-140°C.

E,E-6,7-Di(tris(trimethylsiloxy)silyl)- trans-5,7-dodecadiene, 8bf.
Tris(trimethylsilxoy)silane 2f (1.2 g, 4.0 mmol), and 5,7-dodec-
adiyne,6b (324 mg, 2.0 mmol), were dissolved in xylene (5 mL),
treated with Karstedt's catalyst (3. of 0.235 wt % Pt in IPA
solution), and heated at 14Q for 71 h. The reaction mixture was

2.0 mmol), and 5,7-dodecadiynéb (325 mg, 2.0 mmol), were
dissolved in xylene (4 g), treated with Karstedt's catalyst 410

of 0.235 wt % Pt in IPA solution), and heated at $3(®5 °C for

21 h. The reaction mixture was precipitated into MeOH (75 mL)
to give an orange goo, which was redissolved in CH@ImL)
and reprecipitated into MeOH (100 mL) to give a gooey polymer,
which was vacuum-dried to give 831 mg (83%) of produét.
NMR (CDCl), 6: 0.33 (s, 6H); 0.34 (s, 6H); 0.95 (m, 6H); 1.24
(m, 8H); 1.97 (m, 4H); 5.87 (1) = 6.6 Hz, 2H); 7.06 (dJ = 8.5
Hz, 4H); 7.54 (dJ = 8.5 Hz, 4H).13C NMR (CDCk), 6: —2.7,
—1.4, 14.2, 22.8, 31.0, 31.6, 118.2, 133.5, 135.9, 141.3, 141.7,

concentrated in vacuo and the residue chromatographed on silica157.8. SEC (PS equiv MW)M,, = 17,840,M,, = 5220, PDI=
gel (hexanes as eluant) to give 1.165 g of the desired product as &3.42. Reprecipitated polymer gavil,, = 17,620,M, = 7190, PDI

colorless liquid (77%)'H NMR (CDCl), 6: 0.15 (s, 54H); 0.93

(t, J = 6.8 Hz, 6H); 1.36 (m, 8H); 1.97 (m, 2H); 2.06 (m, 2H);

5.88 (m, 2H).13C NMR (CDCk), o: 2.1, 14.1, 22.7, 30.6, 31.5,

137.9, 142.1. FTIR (KBr): 2958, 2874, 2860, 1589, 1456, 1250,

1059, 841, 755, 686 cr.
Z-2,2,7,7-Tetramethyl-4-dimethylphenylsilyl-3-octene-5-

yne, 7ca.Dimethylphenylsilane2a (555 mg, 4.06 mmol), and

2,2,7,7-tetramethyl-3,5-octadiyné¢ (325 mg, 2.0 mmol), were

dissolved in xylene (5 g), treated with Karstedt's catalyst 20

of 0.235 wt % Pt in IPA solution), and heated at 14Dfor 22 h.

= 2.45.

Polymer 9ba. 1,4-Bis(dimethylsilyl)benzeneéia (388.8 mg, 2.0
mmol), and 5,7-dodecadiyn&b (324.5 mg, 2.0 mmol), were
dissolved in xylene (2 g), treated with Karstedt’'s catalyst 410
of 0.235 wt % Pt in IPA solution), and heated at $3(B5 °C for
22 h. The reaction mixture was precipitated into MeOH (75 mL)
to give a tacky polymer that was washed wittx 30 mL of MeOH
and then vacuum-dried at 8C to give 628 mg (88%) of product.
H NMR (CDCl), 6: 0.31 (s, 6H); 0.32 (s, 6H); 0.92 (m, 6H);
1.31 (m, 8H); 1.95 (m, 4H); 5.83 (§,= 6.5 Hz, 2H); 7.54 (s, 4H).

The reaction mixture was concentrated in vacuo and the residueisc NMR (CDCE), 6: —2.8, —1.6, 14.1, 22.8, 31.0, 31.6, 133.3,

chromatographed on silica gel column (hexanes as eluant) to give139.7, 141.4, 141.6. SEC (PS equiv MWy, = 19,960,M,

593 mg of product as a colorless oil (99%) NMR (CDCl), o:
0.45 (s, 6H); 1.25 (s, 9H); 1.26 (s, 9H); 5.99 (s, 1H); 7.4 (m, 3H);
7.6 (m, 2H).13C NMR (CDCk), 6: —3.1, 28.5, 29.7, 30.9, 35.7,

6190, PDI= 3.22. Reprecipitated polymer gavé/, = 19,770,
Mn = 8020, PDI= 2.47.

Polymer 9ad.4,4-Bis(dimethylsilyl)diphenylethe#d (573 mg,

78.6, 109.6, 120.2, 127.5, 128.9, 134.2, 138.3, 159.2. FTIR (KBr): 5 mmol), and 1,4-diphenylbutadiyréa (404.5 mg, 2.0 mmol),

3069, 3051, 2964, 2901, 2866, 1585, 1476, 1460, 1428, 1249, 1204

1113, 1082, 893, 832, 812, 776, 732, 699 €m
Z-2,2,7,7-Tetramethyl-4-dimethylethoxysilyl-3-octene-5-
yne, 7cc. Dimethylethoxysilane2c (450 mg, 4.3 mmol), and
2,2,7,7-tetramethyl-3,5-octadiyné¢ (325 mg, 2.0 mmol), were
dissolved in xylene (2.5 g), treated with Karstedt’s catalyst(L0
of 0.235 wt % Pt in IPA solution), and heated at 14Dfor 18 h.

were dissolved in xylene (4 g), treated with Karstedt's catalyst (10
uL of 0.235 wt % Pt in IPA solution), and heated at +3[B5°C

for 21 h. The reaction mixture was precipitated into MeOH (75
mL) to give an yellow pseudo-solid which was washed with MeOH
(4 x 50 mL) dried, redissolved in CHg{2 mL) and reprecipitated
into MeOH (70 mL) to give a solid polymer which was vacuum-
dried at 60°C (792 mg, 81%)'H NMR (CDCl), 6: 0.23 (s, 6H);

The reaction mixture was concentrated in vacuo and the residueg 5 (s 6H); 6.92 (s, 2H); 7.03 (d,= 8.3 Hz, 4H); 7.30 (m, 6H):

chromatographed on silica gel column (first with hexanes then with
10:1 hexanes:EtOAc) to give 399 mg of product (75%).NMR
(CDCl), 6: 0.23 (s, 6H); 1.21 (tJ = 7.1 Hz, 3H); 1.22 (s, 9H);
1.29 (s, 9H); 3.72 (g) = 7.1 Hz, 2H); 6.06 (s, 1H)}*C NMR
(CDCl), 6: —2.6, 18.4, 28.4, 29.6, 30.8, 35.5, 58.7, 78.2, 109.0,
120.2, 159.2. FTIR (KBr): 2967, 2902, 2867, 1582, 1476, 1460,

1391, 1361, 1251, 1204, 1165, 1108, 1082, 948, 897, 820, 786,

735, 648 cm.

Polymer 9aa. 1,4-Bis(dimethylsilyl)benzene4a (194 mg, 1.0
mmol), and 1,4-diphenylbutadiynéa (202 mg, 1.0 mmol), were
dissolved in xylene (6 mL), treated with Karstedt's catalyst (20
uL of 0.235 wt % Pt in IPA solution), and heated at +3[B5°C
for 18 h. The reaction mixture was precipitated into MeOH (75
mL) to give an off-white powder which was isolated by filtration
and vacuum drying to give 365 mg of product (92%). NMR
(CDCl), 6: 0.12 (s, 6H); 0.18 (s, 6H); 6.85 (s, 2H); 7.2 (m, 6H);
7.4 (m, 4H); 7.5 (m, 4)*3C NMR (CDCk), 6: —2.0,—1.6, 127.4,
128.3, 129.0, 133.3, 138.3, 139.2, 139.5, 145.9. FTIR (film on
NaCl): 3052, 3021, 2956, 1491, 1443, 1379, 1248, 1131, 1026,
908, 833, 920, 770, 751, 733, 694 tMSEC (PS equiv MW):
M, = 8195,M,, = 4389, PDI= 1.87. To remove most of the cyclics
present in the polymer, the material was dissolved in GHCI
mL), precipitated into a 3:1 MeOH/acetone mixture (50 mL),
isolated by filtration, and vacuum-dried to gi, = 9540,M, =
4130, PDI= 2.31.T; = 90.6°C. 2°Si NMR (CDCk): —7.8 ppm.

Polymer 9ab. 1,2-Bis(dimethylsilyl)ethane4b (294 mg, 2.0
mmol), and 1,4-diphenylbutadiynéa (404.6 mg, 2.0 mmol), were
dissolved in xylene (2 g), treated with Karstedt’s catalyst 10
of 0.235 wt % Pt in IPA solution), and heated at 3385 °C for
22 h. The reaction mixture was precipitated into MeOH (75 mL)
and MeOH/HO to give an oil which was vacuum-dried to give

7.45 (d,J = 8.5 Hz, 4H); 7.63 (dJ = 7.3 Hz, 4H).13C NMR
(CDCly), 0: —1.8,—1.3,118.2,127.5,128.4, 128.9, 132.7, 135.9,
138.2, 139.6, 146.2, 157.9. SEC (PS equiv MW);, = 16,140,
M, = 4950, PDI= 3.26. Reprecipitated polymer gavéd,, =
16,190,M, = 6490, PDI= 2.50.
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