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lI. Benzyl Phosphonium Polymers

|. Introduction ll. Polymer Synthesis & Structure
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units, for example, have recently proven beneficial for use A CB“lsHﬂ OCgHy3
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funCtlonaI. . groups . unfiergo potentlally und.e5|r§ble Br >/:/< \3@ 09_ Figure 2. Synthesis reaction to form FLone, FLoct, and PhOx polymers.
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nucleophile. In this contribution, the decomposition Ph Ph Smiig°§i8r @ J@Br
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. . . -+ 6''13 =
polyelectrolytes will be discussed. The influence of Br LQ_Q_\D@ C»_ csHlan
structure on the decomposition pathway and rate of pr/\: . 9\—// \ g -55-
decomposition will also be discussed with the aim of SLK1 o \ PCKFLoct )
i ' i Telel ' Figure 1. Structures of LX, LO, EGT1, and SLK1 polymers.
elua.o.latmg design principles that CO%J|d |m.prove the ° PoY Figure 3. Synthesis reaction to form polymer with improved stability
stability of these polymers for use in alkaline environments. (PCKFLoct).
Nu ¥ The various phosphonium electrolytes tested all exhibited signs of
UV-Vis A (nm) Solution N \ degradation upon exposure to alkaline conditions. The benzyl
Fluorescence Decomposition Temperature- | 31PNMR R H NU o h h . | . f h h .
Solution Eilm o) T, (°C) (ppm) ,) 0 + ‘P__Ph phosphonium polymers underwent deprotonation to form phosphonium
- ® P —Ph . ><H PI”/ \Ph vlides when subjected to a non-nucleophilic strong base. The polymers
FLoct 504952 >34.9901 5°7 220 238 F/ R FLone, Floct, PhOx, and PCKFLoct all decomposed when heated with the
FLone 299.939 | 439.9391 358 198 28.6 P Ph phosphme nucleophilic base NaOH. FLone, FLoct, and PhOx appear to have
Phox 224970 0 228 L2 el phosphonium decomposed via the nucleophilic aromatic substitution pathway while
Table 1. Polymer characterization of FLoct, FLone, and PhOx polymers. | 5 o PCKFLoct appears to have decomposed via nucleophilic substitution.
Figure 5. Nucleophilic substitution Incorporating functional groups that make the polymers less susceptible
B to the three different decomposition pathways possible in alkaline
-\H HR o environments would improve the stability of the phosphonium polymers.
R +
/ H>P » BH oh—ph VII. Acknowledgements and References
i/ — Research Team
/| pr{ P | |
| . ohosphonium phosphonium ylide
|I|||II | / 4
J* \ Figure 6. Deprotonation
N // \
) \ \ i
ME 3z L~ N | HO @ G_)
oy 2 W w1 PR HO PR OH + PR
\ \ | H""Jq e LF ' W\‘.II' kr""'l"ﬁ. f‘l,]l' '.'rh .I oy " |Wh|jhr. al'u b . o 3 3 ]
WY J"ﬂ'hu kel ! UJ M\J My *"m,*f'w-.ﬁ’h.w' Al “l'ﬁ.ﬂnlu""' U LV i r '”‘\, ! h'f'-wl.l‘%ﬂ-r f AV ..n \ D] 3 \ +02 (al I’) Fundin g
,7' ‘) O This work was funded by the National Science Foundation through an NSF-
- > CAREER award (CHE-CHE-0847132) and the Creative Inquiry Program of
\) D ) ||_J>R3 Clemson University.
References
"3 310 300 . 290 180 270 260 150 '|'|':I4I[Er'|'|' "0 20 om0 w00 190 180 170 R3 R3 R3
‘_‘ ARRA S ® ® ® 1. Kristufek, S. L.; Maltais, T. R.; Tennyson, E. G.; Osti, N. C.; Perahia,
: sEgiser 8 47 D.; Tennyson, A. G.; Smith, R. C. Polymer Chemistry 2013, 4, 5387-
Figure 7. Nucleophilic aromatic substitution 5394.
2. Tennyson, E. G.; He, S.; Osti, N. C.; Perahia, D.; Smith, R. C. J.
Figure 4. Representative phosphorous NMR spectrum for the polymer Mater. Chem. 2010, 20, 7984-7989.
PCKFLoct. 3. Tennyson, E. G.; Smith, R. C. Inorg. Chem. 2009, 48, 11483-11485.




	Clemson University
	TigerPrints
	Spring 2015

	Stability and Reactivity of Cationic Polyelectrolytes in Alkaline Conditions
	Caitlin E. Keen
	Tania I. Houjeiry
	Stephen E. Creager
	Rhett Smith
	Recommended Citation


	Slide Number 1

