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Abstract: The first part of this report focuses on the synthesis and functionalization of polyhedral
oligomeric  silsesquioxanes (POSS). We first functionalize POSS (e.g. octakis(3-
chloropropyl)octasilsesquioxane; Tg) via nucleophilic substitution reactions with sodium phenoxide
derivatives, leading to the formation of novel T, compounds with different aryl functionalities (e.g.
aldehyde, nitro, and bromo). Meanwhile, the formation of deca- and dodecasilsesquioxanes (T,, and
T,,) cages was also found during substitution reactions.

The final part of this report, chlorine-containing poly(siloxane/double-decker silsesquioxane)
(P-Cl) was prepared in high yield at ambient room temperature via dehydrocarbonative
polycondensation reaction between  di[(3-chloropropyl)isopropoxysilyl]-bridged  double-decker
octaphenylsilsesquioxane (DDSQ) and hexamethyltrisiloxane. Particular attention for this polymer
was also given to its functionalization through substitution reaction, especially due to nucleophilic
substitution on the side-chain of polymer at silsesquioxane units. But more important, the use of
halogen exchange method with bromine anion allows the formation of more reactive, bromine-
containing poly(siloxane/double-decker silsesquioxane) (P-Br), which enables further post-
substitution modification reactions in a POSS unit. The glass transition temperatures (T, ~ 15°C) of
both halogenated polymers were significantly higher than poly(dimethylsiloxane) (PDMS). High

transparency of polymers with hydrophobic surface could be found from solvent-casting thin film.

Keywords : Cage-rearrangement, Nucleophilic substitution reaction, Polyhedral Oligomeric

Silsesquioxane, Copolymerization, Polycondensation, Polysiloxanes



UNAALa

sHalasany : TRG5780232

Falasan1s : NIFIATIEA uae TaTzhansUsznay Acrylamide and Methacrylamide-Functionalized

Polyhedral Oligomeric Silsesquioxanes (Tg, T1g, and T,)

2
v A o 0

2aWNIVY :  IAIAIRATIATY QY. 1NTY Lﬁ'a?‘nmqm VRN IRUNANR

q

E-mail Address : vuthichai.erv@mahidol.ac.th
szpzalasenis: 2 O (2 8.8, 2557 69 1 6.0, 2559)

a o nq' gl’ v 1 o A 1 [ o 6 ni ] A
NWITRRUITNaUAIBRAIFIUAANAD FIWWIN LTUNIIFILACH waziddsundasniunun un
§17UIinNeUNORTATORlaALNINBSNTALTRAIBENLTY LAULATITAIAU octakis(3-

. . 2 aaa A o A a [ a ] o 2 v
chloropropyl)octasilsesquioxane a8 fAssununnuinfaloidoaluenlodsiadige inlwla
Ad ] ci a 1 v 1 a o A 6 A oq: nql'd vAa @ o v Y
sydznaundngununsiadisglaun uealules aadlad uaz luslu nelifiuidndslddunuans
a s 6 v A a d'l nid U ni 1 o 1 a
WAaAmsiTABITiiadu Nlavaivaumamsluanafiuandraiuaanly 1w wwuIUNIINTIAY
A Aa A Aa o 1 A = [ 6 a 6 A L Aad 1
WREY WA RUBIMAADN was uddnlusiuiaes iunssstanzvinedinasoiialnd Ni%a7n
poly(siloxane/double-decker silsesquioxane) ¥9d 18150 gnIASou AN gu e Tasr 1wl fnse
Y
dehydrocarbonative 52173198151 5eneuAId 1 di[(3-chloropropyl)isopropoxysilyl]-bridged double-decker
. . .. a J " a Ao o W ~ '
octaphenylsilsesquioxane 11ag hexamethyltrisiloxane TagwaamuaslvusialuinudiAyasan Uny

WenFuvesnaeswiluduilszney Femusniunldligadaulanislassadaldniends Tasru

E4
a o g

Ugnsemsunui Taslunuideiidlduaasdamanldoumlamyunuidulusiuiluesdilsznoy i
vy

a 6 A = a é & a {ai s (2 1 gl’qz a ai ] aa
TdwaRiuasrialnuanTianits TINALNDINFTILATIZH LA LRAITRIWA AN ngomwahumm

=) n

o< o & & ) A ' ' &
Tasna'ly wsaummmimugﬂLﬂuﬂwﬁmﬁaum mqmauumiﬂsmm LY mmvl,uﬁmga

3 o dl Aaaa dl ad al Aa a a a
Anan : NIURLwLURIVDINTI ﬂg]ﬂiil']LWl%’ﬂ waaamaaiaalnLuaiﬂmamamaamﬁnu Iﬂwaama"l,s

LT WORADLLALTTY Wa R Lo LAt



	Final report (Vuthichai)
	Publication 1
	Publication 2



