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S G | H Synthesis and Properties of Boron/Silicon Bimetallic Copolymers
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Background: Organcsilicon polvmers and grgapoheorom pobvmers have been widsly imvestigated
becanze of ther umque slectronic states and characteristics, However, thers has been fow studies on
polvmers meludmg both elements in the main chain. It appears to be an atfractive approach to design
such a novel bimetallic copolymers whose properties are unknown. Keeping thiz in mind wa have
svothesized diffarent type of siicon'boron bimetallic polvmers m order to uze them as chempzenzpre,
polvmer support for electrobtes, self-healing anti-corrozion coating, emitter in OLED and zo forth,
Aim: (1) Synthezis of boron/silicon bimetallic copolymers with differsnt functionalies.

(1) Study their pozaible applications. .

Eesults and Discussion:.

In the chapter 2, a mowel o-p
conugzated copolvmer of phenvlellape and I:; + R:??ﬂl?
mesitylhotane was  synthesized by the SiH, Hy toluens {,'H‘ .".--,;_
f h
1

lahd I; polymerization  using pherysilane masitylborans /
. . Schame 1
thodimm catalvst (Schemel). Change m

alect ic states due to the jJ]EDIPDIEﬁDﬂ of Tabls 1: HOMO sxd Baad Gap Encagecs of Medicl.

boron molety was defermined both by DFT Chemical Stractuze BEOMO ';EE?F:" ’
calculations (Table 1) and expermments. The ;

obtamad  colorlesz  polymers  wers
characterized by 'H-MME and "B-NME
spactra.  Incorporation of borom  was
confirmed by ''B-NME, while the 515 ratio
was caleulated by 'H-MME integration
ratipz. GPC analysiz showad the W, of the
polvmer as 1200-2900 z'mol. Copolymers
showed high E.Ianeiﬁvit_'.' towards fluorida




ions both optically and electrochemically exhibiting “turn on™ type of sensing mechanism +

In ter 3. synthesis of highly alternating poly(borosiloxane) by debydrocoupling
polymerization was successfully carried out (Scheme 2). The polymer sequence structure was

understood by various model reactions. This particular polymer was examined for various applications

and found to be a multipurpese material. +

A =zolid state sensing experiment was designed to

examine the affinaty of the polymer towards fluoride ions Q /?\ ?

and it was found to be highly sensitive (107 1° M of fluoride  1o-gi-an Hp Foobp %0— =G }‘L
anion) (Fig, 1, Fig, 2). Detection of such low concentration
was possible by the synergistic contributions of both, the dphermylsianedial  masibdborans o o 2
zolid state electrochemical sensing measurements and the 5i-0 baclk-bonding in the polymer chain
exposing boron atom in a suitable conformation for reaction with flucride. The kind of senzing behavior
being presented here, is unprecedented under these conditions to the best of our knowledge which will

open a new window for the development of fluoride anion sensing methods and materials. |
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Fig_ 1: Electrochemical Impedance Anslvsis of 1 with Titration Fig I: Dp-u]ﬁrmitPutan.ﬁ.llMeasurunutulllﬁlhTitril‘im
of Fluepide Jons. Sapporting Electrolyte: Disodinm Evrdroges of Fluoride [ons. Sepporting Electrolyte: Disodinm Hydrogen
Phosphate, RE: Ap/AeC] WE: GC, CE: Bt ! Phosphate, BE: Ag/AeC] WE: GC, CE: Ft.

Secondly, the zelf-healing behavier of poly(borosiloxane) vnder damage induced condition was
achieved by heating to 45 °C. A reptile motion of the polymer was believed to be the mechamsm for self-
healing and thus was confirmed by SEM micrographs. The polymer coat behaved as a remarkable
cofrosion protectant to the metal surface. The self-healing property was also observed by monitoring
electrochemical impedance measurements and depolarization studies. Good protection was observed



after self-healing m samples which were subjected to scratch-heal test. This proved that the healing

process was complete in all the facets

Also, novel ion-gel electrolytes were prepared by doping the synthesized polulhorosiloxane) with
low viscous ionic liguid and lithiom salts. The ionic conductivity of the prepared samples was in the
range of 109-107 Scml. Also, the lithium transference aumber was found to be in range of 0.23-0.40.
The zamples prepared by doping with LiFSI showed relatively enhanced ionic conductivity as well as
lithium ion transference number than samples with LiTES] because of better interaction of borane with
F5I anions .+

In chapter 4. poly(silvlens 'phenylene borane) ultraviolet emitter via thermally activated delayed
fluorescence was successfully synthesized (Scheme 3).+
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The largely separated HOMO and TUMO were obzerved in DFT caleulations with smaller AS5T
The molecule was successfully designed to have large band gap to get photoluminescence (PL) emission
in ultraviolet range (Fig. ). The quenching of PL was observed with dizzolved oxygen, which confirmed
the involvement of triplet excitons in PL. Prediction of triplet and singlet energies at room temperature
provided a strong evidence of RISC by thermal activation. Thus prepared material 15 first example of

solution processable ultraviolet emitter via TADF and can provide valuable dimension to the design of
OLED emitters +
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Fig. 3: Excitation Wavelength Dependence of Photoluminescence of § (a) Acetonitrile (k) in THF (107 M)..
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KL TIH AR TR E T A ROW R Z RN @m0 ESEITA T 28l e\ S 5+ +0E 4 3
XA R L. 2400 OMEEMELE U CORRME A FEMICRET L7z,

—RIZARTRRTA R EFHICATHEERE D FIZIZEN OO =— 7 REFIREBIZEDY
B 7ot - IR Z R I MEINZ R oD, — 5T, RUFRL A FOMrHE % R &
S EHITEAT DRI AN SRR SN FEH L b TE 5 fERITR W R %
BLIH# D FE2ANT 2 ECRIRT Fu—FTh 5,

EFTAVFART T 2= T 0 biuly MUEDEAET CHASE S v 7)) o T EHE
SEDHZEICEY RV T UFHICAR YR EZFEALCLEGERESEL Z IR LTz, 2O
BHEop & L MESREPERICRVIMEE— NICK 2872 7 2 — 0 &R mmy & Rz
T ENTE, FTHNCEIRE Y, £72. DFT FHRICBWThop EE— NIT L ERED
JERDS R SN, E B, KESTFHMEHIUM A4 — & — D 7 vt A & U 1FE FIZB W TR
#RL, turnron Bl 7 vk A Ao —E LTHIET A Z EnH b b oz,

EBIE AVTFNANRTG eV T2V T VA=V EDOBKRFESD v T TEEIZEY R
U (Revaxihy) OBMICEE LIz, 7 AT 7 AR UVBHEENEANISNT A R gl
T AL IR B Cdo 2 23, T OREIEIT L LTz — Rt FHRHI 2L E TR ATV 722
o7, ZOMBHIKIZH L THEEENE <, DFT FHEIZLY Si-O FBALO W TE -k 523 itz
B-O OB IREEICHEE ITHE L TWDH Z RS Te, HonlMEHI T vk A A&
YU TR BREEEE R TIEN. UF U LA A 2WREMA DA A 5 VEME O SF &5y
FLLTOHEMTHD Z LR ghotz, FHT, AMBO T vt At v 78(-107" M)
TR R EEAZ R LTV D,

—F, V7V = VB AR ERSICL VAR LIERY (==L TR T V) 1T
BWEFICETEER L R T 2 BN RS, EFER S TWS TADF (Thermally
Activated Delayed Fluorescence)|Z £ 25 %7k LTV D 2 & BRSO RIJREEE /2 En b
IR ST, KA T = A DZEESWTEANE MBI N E THON TR LT BT A
DB IT DA% OICHERI G S5,

YLk, RimsCid, et S s TR O Fi -Gt a v 7 v EE 250 THY, L0 b
RN ERT 5 & 2ANRKEN, KoTHLE (7 V7 AP A = X) OFfFmLeE LT
SED 2 b D L RBDT=,



