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Research Progress of Lewis Acid and Base Pairs Applied in
Materials Chemistry

Xiao, Lijuan®” Zhang, Yanping” Hong, Miao™?
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Abstract Lewis Pairs (LPs) have made a rapid development in the fields of small molecule activation (such as CO2, Hz, CO,
SOz, N20) and asymmetric catalysis, mainly thanks to the diversity of Lewis Pairs (LPs) synthesis and the convenient tunabil-
ity of steric hindrance and electronic effects. The synthesis of novel functional polymer materials has always been a research
hotspot in material chemistry. The introduction of Lewis acids (LAs) and Lewis bases (LBs) into the polymer skeleton can
endow materials with unique properties and greatly enrich the types of functional polymer materials. Herein, this review sum-
marizes the recent advance and synthesis of macro-LAs and macro-LBs, but also illustrates the diversity and versatility of LPs
and Lewis pair polymerizations (LPPs) in the application of material chemistry. This review highlights the construction of
supramolecular polymer networks, COz capture and release, and the synthesis of novel topological polymers. In addition, the

challenges and the future development trend in this field are also proposed.
Keywords Lewis pairs; Lewis pair polymerization; supramolecular polymer networks; CO> capture and release; topological

polymer

AR Lewis 7E 1923 4F42 H 1 Lewis BRIAEE R,
RS2 TR IIPIR (9 T BT BUR T B AR O %
S Wi (Lewis acid, LA), JLAE4S H X 194 JoT # A PR
Nk 5 Wrbs(Lewis base, LB), LA Fl LB 41 H#% 5 R il
XF(LPs). 5 LA 1 LB Z [A[WAH EAE AR, &l
= P& BL(Scheme 1A). H—Fi& LA f1 LB JERAEF )
S EI N AW (classical Lewis adduct, CLA); 25 —Ffi/& LA
5 LB ZIAIE R I Ui TS, TE ROk B 5 BT BBt

* Corresponding author. E-mail: miaohong@sioc.ac.cn

(interacting Lewis pair, ILP); 28 =& LA Fl LB 2 [A] i
T (AL B I AN AEAE FH 73, T 32 BEL & 5 307 B nt
(frustrated Lewis pair, FLP). 1, Stephan 7 2006 4F &
RONEMESE 7 FLP ISR, gt— 24k 17 LP 58
Wi. SR LP KRR A, (EEATE N Fist
(B4 CO,, Ha, CO, SO2, NoO)B-SHIA T Tk £ 0155 453,
B3] TSR KR, ) UE, LP R 1A N BRI
HE KW, A TR RS,
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XF A R A R E S5 R BT RE ) & 2 TR RER
FERFTIECT RS TR SR AT A ik
BRI R G T N 2R 2 O 2. 2% 5 R ik
X %€ & (Lewis pair polymerization, LPP);2 %] LA 1 LB
Z B P R SR A AL SR S 1 — M X B & 07 . LPP
HABRE (X055 1 P [V AL WL EE (Scheme  1B), 1] LA$Z
R A N TE M, L LA F1 LB HATEIEEL
RAH KRRV LB SRS LA TSI A, T2 R 1%
BT AEIE R G WG YR, 12305 1 gk Mok
LA TSI BRARTIRF SR RIS, 7E X T P R iE A L3
i, LA FHES/DR LB HERPIRE, X2F 8 LA i
LB FHEEYRNES PR RBIE MRS, K
LA FasE GG, T 53— Y BT & LA EE RS A B )
YEA. 8 P#5 LPs ) Lewis FRTE. Lewis §fPE A1 2]
REBH, AT LA R B e £ AR 2 LR R A, AT SE B
AR A, BHEU, LPP RIS T NI
PR RS AR UI0) R A PR R SIS P AR L) L TR A Pt fr SIS A1)
DL A= 1) o SRR P A P I i B AR S ISR T 5 SR
I, LPP BH) 2 MR M s Ve . s e m vl
PEL S84 B BRIX I £ DL R AE M B 2 (s
RiFH, TE 7 A a A S R T BRI 55, JFEX
37 53 BT, Chen 8 H I G HBFE T LPP (1%
&, FR T 2R EE R i) FLP A1 CLP (classical Lewis
pairs) LA R, IRATITL TR AR+ LA 1 LB HIF
FXEREAT AR, 7~ T LA f LB X045 A
TEALHLER, #1145 7 4 T B AR Fh G540 aT 425 [ S A -8,
WE& LP fEm7r FOUs R, JEFRW TS %07
HHES T — RFVCH RO RCR. &K F ok v
WHBHLZ R —HEMNF FLP ARy R A&/
WL, BENZREHA ORI R T 20 FLP AR, ARl
AIAIR P B B 1 2 0 5 P 1R 9 A T s B AR X 3

IEREIER S, Jhle T T ERREG VAR E S
P BUNERSERI ANCFs)s fEA LA REKER
AR LB, SEI T RIS s B 1) X 3 B 2R
&, [EIEER A 9540 BAE A ROB-13% LP itk R, H ik
IR T X AL(CeFs)s FIAKHSE, RRIIMEAL T p-MMBL H44 5%
UL EIRH RO R TR T LE& B A E
VIR o> T IRy T N LP AR R, SEBL T F L YA R
BRI M B I I BRI A 2 e R R . A, 251
ATREAPRA LP B 1IN BRI R & ST
WAL EILE, RET —MHREAHRE “BY)
e B — w5 A1 AT T 07 R B 05 e SR R A
BHRHT T

UTAER, LPs F1 LPP AR B RHME T 1 6 1M
FHIZRHEIGGE, FolE 7ok 2 ro0E. Bal, B4R
PRI BB AR, e A 24 SR R
AN EAEH, &8 1 H (hydrogen bonds)®). & J& A
HUBCALAE F (metal-ligand interactions)®0), m-m HEFAE
(n-m stacking)?7), F—FAA/E FH (host-gust interactions)?S],
JufiEtE Jj(Vander Waals force)l?145. —fkik, LP Iné&
PRI T LEAE 2 2 LA A1 LB K F47(HD FLP IR
A). T IR 2 O S R T AR g Y, T
¥ 5 TR 1 R SCERL e 7 BEL SR A E 12808, B A
AT AT S U 7 I B AR P R AR~ ). X A R e R
(e L TR N B ULVE) Bl iy W WA S £l B 1 Y
NACRE VA BAEZRL, TSI AR S, F
TEEABSE. 57—, FLPs R 711 =] LAsE I
FERE SRR i R I SN, Bl SR -A 4 FLP R R0
FEE /NI A Re i @ SR G s . seah, VR —Fh
SRKIERA TH, LPP /& U A R-E Y7 B A7,
T AE ANATTRERS 31546 SR & LA R R A )
FoRL EAR, ITERFEERIL T 25T LPP R0 T

Zwitterion

(A) : q
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(B) o S)
X X~ n [M ] X~
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Scheme 1 (A) Classical Lewis adduct (CLA), interacting Lewis pair (ILP) and frustrated Lewis pair (FLP), and (B) chain initiation and

propagation in LPP
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B A AT T 2R 5 kel 182021 {B47 5% LPP fE41
Rk 5 BT T R 2d SRR BRI, RSigRid
TATEERA ] LPs A1 LPP AERRIE 275 Th] i U 1T 72
BERE, M T8 LPs fEMIHE D TR EWML . CO,
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SebE. EEPEZ TR0 5 W R (LAS) Al 5 Bl
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VE R FE AT A B 550 1] LA /N 7 15 AL RS S B
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S ¥ T A AL e ) 22 8] AT DA AE ST RT e (1 AR A B, IX
FEnAS IR B H IR 5] ). Horh, BhsgE A PR A
(Keq) T L3 o 17 50 18 15 HU A 25 1) H 7 205 2 A 2 ] 7 FHL
Ko, LA R LB 2 [8] A AH ELAE FH A2 v 5 ) R0 52 PR R
PeAk, IR LPs A0k A 5 A] DA RT3 ) ON/
OFF i & 141350 s il o i 7 (A LA PR 4835/ H
HASZ AR IS/ R 5B, B4 LAs/LBs t0%2 1
TSR 7 20, R T VTR IR B FH Ak, )i
M NiPE. EEE . BRI, LR RIA LPs 1Nt
MR T Z P TR EVWMN L, FiEE S TR eV R
AN FR33-341,
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2014 4, Brook S35 & i Al i Je A0 58 — FH 3
S e (PDMS) 2 [F] /) LA-LB &Y sh 20 HAE I,
i 2% T AW AT BR A S (Scheme  2A), $&3E T —Fb ] 517
R Hb TR S B F) FE RE FR A T PER I a A. adad s i
A W ) 6 T DI S A 80 O 1 38 3 1) — R B KL
AL A O FEAMY AT ATE 60 °C LRI K46
S AN I 5E R, AT DS Ik 51 /B B RE A ok
UL XA G TR B A R AN Sy, i R E
PR AL TIERI B AT 5. B0, Jakle SR &4 —
2-MEWY FERER (LA B PR R 406 (PS) 5 & At
mE 5L (LB JE[4) ¥ PDMS VR4, JEid FAATE ) LP A BAF
FA¥E T WS PDMS/PS AWML, 4 T —FifEas
ARG A7 AE 10375 B [ A IS 4 B (Scheme 2B). R4
YR LA(MEAE PS 55 L1 10 mol% ) —-2-FEmy L1
Ledk A LB(F G 7218 VR 54 PDMS B A by ALk i
FLEDFRAE T BT A s, T T AR AT R
TR E A

Fi4b, RN LA/LB A EAE F 58 B A AT LA
il B B @A ERE I E AL B g Ak, 3B W] LA
% 25 5 A W) M 4% (Transient Polymer Networks, TPNs)ff]
PERE. 2019 4F, Jakle EC7HRIE | fEA9 % TPNs I, KA [F]
1 FH SR ) LPs /EAAS IS Juilk AT 4 &, ml LAFE RVu
WU RE. 3R SR AU (PDMS) FIT PS A2 7
A B R AW, #2910 mol%M LA F1 LB ¥t 5
FINE ERREYELEH, FIHLARLBAHEAEM, o]
PAR SUAS BE IR SR A M 4% (Scheme 3). i, miEme
(6a) KL (6b)JE A1 PT L7E 24 LB, I8 At B4 s o )
F¥ LB 51 ANE| PDMS &4, 433 LB DRt E
JNRAY) 6. I 5 IhBE0 N, BRI (18 -2-3E)
WA 2R LS E IR ERVE N LA SINEIRZK 245, i

(B)

PS-co-PSBTh

B2 (A)EETANUE-IIR 5 R R Eh A AR A RO AT Sk, DL (B) —-2- My R 5t A 3R 2 44 255 i i Ik 228 TR

%) PDMS 2 [a] {44 n] 18 22k

Scheme 2 (A) Reversible cross-linking based on dynamic interaction of the LP between silicone-boronate and aminosilicones, and (B)
thermally reversible crosslinking between di-2-thienylboryl-substituted PS and pyridine-bearing telechelic PDMS
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Scheme 3 Synthesis of LA functionalized polystyrene and LB functionalized PDMS and the formation of transient polymer networks

#TH LA MERAEY 4, L TIlREEE AR T
n-FLHERN, [HEEEREEY) 4b ) Lewis BRMER55. g
LB/LA WA ATE R A 6 57 10 mol% LA [

PS RAWIE A e/ AR IR A, Hil& 785
15 BU(Keg) 5780 6 N EEZX(10% £ 108 Lemol )R 7>
TREY). T PDMS HARARMI B AR IR, 1X
ﬁﬁ%ﬁﬁ&ﬁ%ﬂ%%%?,ﬁ%%%ﬁm%ﬁ%;

T 282K LI BAFAE SN T SR G5, R4 1)
O TESRAMARINE T HBAT N, it X 2
T 5350 W 19 20 R 2 25 51 6 ) WX 8 EL A 350 S0 MR A B 1
XREFEAET LA 5 LB M EAEH. 4P A0 AR
FH B W5 T vk 35 B, SR I WA . 45
EWIN Lewis BRVERCIRIC 4a I, UK IN, i 4
ML (840 Pass F| 19 MPass). 4k, FIFHYK SiO,
VE g smIERL, R Bk ne Thie ik = 7> 7 & PDMS 5%
GV da BN TR &R EWE L, B
W25 R 20 LA/LB A1 S AL R SRR A IBE 1 FH ) 4%
T RE ISR, X FhGIKE AR AT DL SZAH 2
K RLAE (> 400%) M A K AEWT S, A B3 1 IR
HHETT I, LP BB TH B A m R E A, | izidE
T ARG R, ¥ rTir) LPs B 2T 5 2
AR, R EAR Y B 75 ThREXT R AW TIE 4 s
1.

BIEG LP AV EA R EAER 71, H
KAL) LB/LA 4312 B Ak S o7 Fp 04 75 1 5 3 4 ik,
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52 PH 2% 5 Wi R B0 (FLP)MIZ 1 2B, BT LB/LA Z [alf)
21w 51 RS I PEAS DR BA 1 PR ZH 3 () BN SOREAE,
FLAE /NG T I AR AN X6 B Ak 490382 5 Sk £ (Scheme
4). FLPs MURF 1 1 FH A X BB 8 S 30 5 AR e 14 0 AT fid A )
B, A ] Rede i — o B BN A AZHK, W] H T 5
NI EE A, Shaver ZBYFE 2017 4E4R1E T KAz PH
KW LA (PST-B)F1fE LB (PST-P)HIZE &Y FLPs. iXFh
LA-fl LB-DiRefb PS LRV 2@ K O)ds — k%
(4- ZIRFEIEIE) I e B —(2,4,6- = FH I L3 (4- LR
B (R AT N - T R B B F (RAFT) L SR i 26 ). 5
LR AR R, TR EIAE LA B0 LB S &EILE
Y)(PSt-B, [B]=7.5~29.1 mol%, M,~20 kg/mol, D<
1.16; PSt-P, [P]=6.7~22.9 mol%, M,=2.0~27.2 kg/mol,
P< 1.17). K&4 LA [ PSt-B fil LB ] PSt-P 7E H %%
HEYIRIRERS, BTN T REY FLP, A WE
FMEAT B, BLEX ARG NN FEE R
% — . (DEADE NAC BRI, nl LA TE i 5 &
W, FEJLED RPN SR SC I T BEIR A, 45 RERH, LB M
LA g EX R WA —E M. EAFERZ, B
B B 2 B A I, R Fm R AT Ay, R I Fh 4
Wl R, REAE 0T SR A VAT BB A E IR, i, Kkt
AR =R B 100 C), BT B—N #Bi%, BE5W
%&Lkﬁﬂﬁmm,%FHE TR T B IR LA
AR, O] DAYE = IR N BT . A, R
%Eﬁ%%%ﬁ%%ﬁﬁiﬁ%ﬁﬁﬁ@ﬁ%ﬂ*,ﬂ
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Scheme 4 Polymeric FLP based on phosphorous LB- and borane LA-functionalized polystyrene and the formation of a network gel by

addition of cross-linking agent DEAD
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ARE, RBBEMRAIKE.

2021 4F, Shaver ZEFPSURIE T HIAE AWl K 1)
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DA K PR E bk /> 32 2 R (B L A7) 5 Lewis BRTENN
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B0 s NN AZ BRI LEAL . fEEIRR T LA/LB gk
AN 1,3-FFAR (L) 1,2-F 8RB (L2). R
OB (L3) FIFR B Z B8 (L) R SRR TR, 298 ek
FAAYQ2.S equiv.) B SERIEERAL, T e B8 T §E 2R
(FLP) M 4, 3 HFr 3R 8 ke 2 < b 2 R e 1. o
FUARHH, SCHRFRRE . 028 5 FE A s B A4 fH 3 S8 AL A 0
2[R AL BEAT L k2. T LA SHELA WIS
PRI RIS — 25, M A & VI L 3R A P Bk
AT GRS SR B0 B A5 B8 A & P Bk ) 3

IL1<L2<L3<Ld4), LA [OFEAL/EFAEE, GEas PR
PR ACHR S, i T B 1) 5 5 e R P2 A T AR A
MO EERE). TF 3R B RS 22 AT LI 52 I, 3 4 o i
THEEHIRCHL. BT L4 _ERAEE AT U L
PiFRAE LA BCAL= A B IEHg, 155G H0H
FEse R, e Ak, B RS AR AT A B 3
PRI, JERAD S AL BR B NZ A 5 S, st
BN EMEYE, 2WEREFNEEARL, XL
Z IR (FLP) W 48 47 ¥ J11E A A A N . 53 Ak 1
P14 5 i T LA S S % B R ) i B TR (BC L) 5 % 2 sk
(TR ) SR fi 2 PR S 0. LA 55 5 PR R el T B, Bl 1
JUSr iy B AR B G, T Lk e A o ) 75 2 ) LR B i
538 2 01328 FLP #8548 AF, % FLP &4 M
BRI EAZIN RS, (FFERIT T % FLPs
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COy & —RiARRR IR A A7, — SR AR i 1z 73 5
EYEAERM. SR RAR A, BT CO, i

Linkers
—_— N

Toluene

PSt-P
e o
0
e 0820 By
L1 L2 L3 L4

HEALE VbR PSt-P Al PSt-B T 8 58 (FLP) A2 1k I 28 7 5 1]

B 5

g N B
®N3 5N4

Scheme 5 Preparation of a poly (FLP) crosslinking network by cycloether PSt-P and PSt-B
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G R REM Bl — B & 52 EMR-4 2018 4F, [H5
TR A A 4OV T 37 [ % &) B B B ) (FLP) Ji R i) 2% 1 %7 —
£ CO, Wi £ Gi(Scheme 6). A RN S EH MRS
BTG, — PO B I G BB B IR R A, 5 — R
NE TR 0GR 2 R &, —EREHRT5
T 325 155 5 Mgl ) 2 K A5 oL 32 1 22 ) 457 L 288 12 i AR
HHEF, oIRGB 5y W B BT
&, (HEPE AW R L R 23 A7, 122500 T ] BA
FEVEARSE . R BUE S SR B, i CO,
AR, COy 2T 1T LA Sl ot B OB A, TR
CO MFBREE L), TE LI CO, 7 T HAF1E R BE C=0 XU,
XAHRL] COp SRR AR, SEHL CO, filt & e R
. FIFXFP 51 v R IEAE R COy SR e S B (1],
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FRAE 80%A F. BUAKTT 5, 1% CO, 45411 FLP A& Wah
KSR AT AW A AT ISR C1 B AL 38 FH A K AL
FT ZBAEE 5 BRI 5 CO, SR 4 ¥ 8] A B
TER, ZIREH S CO 1ENSIARIRK, AT RE
Vrgtle, $R-H T “CRIBER 7 MBS IR K
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W ERBT FE VR I VT &4, RS FLP. 4
TS5 28], BEMSIR L COL 4T, o4 COL BRI
REWI 25458 (Scheme 7). XFET CO, HrZE/ERE
5GP — I 58 5 X 2% LA sh 25 T 3 RO 1. A RELE
PEDRAS T LUR AR, A0 T Mg RN

TR COy Ak BhAL, AT DL He i 5 i ak
Bl R A SAT IS, TR T 1% 5 A1 R0 4% Bh 2528 e 1)y
PE. IR H, @AM COy SARMIRIE, AT LKA
ERI IR RE, T R0 B A B R R e . AU P e
DL B R A TERE. 24 CO, B iimilt, BT s n e B
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K FRIL 420%. U)W S, R 3E I E W T AN
W CO, Ak At | B, BB RPME
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FI R FE(NHCs) A2 % W — 2% 5 Wi, BT 2R
S MR 1) 75 i 1T R BH 9E B T2 M  —
NHCs AMUAEIS & @A L R A ik, mH
REf® = AE# IR CO, 55 /o1 143441 NHCs fifb s By P
OB 3 TR AT, Sl . Claisen =
Hes AU R, A A G thAh, NHCs 5 2
PR 2H & 1 LP AL i 22 S 72 5 A OB, T NHCs
M2 Dihett, BHFE N DR NHC 5| NBIEREWH,
T 1] 2% P A BR B R 23 AR Pk, fERE
YR IRV E NHC 07 &2 — R 2401 O, Hi 3k
Femg, W] LA SR TR B, ARG CO, H
FEEW W RAEY R Poly(NHCs)H] L L Th g
HBAAREEERE G EMREA K. Ying FE48IH% TRE
1%, NHCs, T8 55 F ) Ay+Bs 45 B A i 1 Rk
MeEh R Ay N B AN R )RR 2 A (R XD e K, B 5.
1N 2,4,6- =R FH 2 = HI L DR (Scheme 8). BT 2 T KRk
SREEIIEA T RRUCAREY NHC, ZEAMRE

CO; @\
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co, 003% %fo o
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Scheme 6 Second-generation COz-responsive system based on polymer-FLP (P1 and P2)
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Scheme 7 Formation of dynamic CO2-cross-linked polymer networks based on trefoil-like frustrated Lewis pair
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Scheme 8 Synthesis of poly(NHC) and poly(NHC)-catalyzed CO> reduction to formamid with amine
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ZURH A Zhang PR IR A YR 5 10a 7] LME R — M HAEWFZ NaH A& AT BL5E BOK 23T AR A
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9A). WFLEM, poly(NHCO)XF CO, HITEA A& I, 1F
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TEAFAELS 0 FE T i, IR CO, REfS R A AR
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V). BEVEEF R Coo RFI NHC 2:[HiEid 5 HBr
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1) SRR e b 8 T YRR 11 00 1 R v T AL A A, X R
Coo FH 2 MAFTERAE. W R AP RAE, Coo IERE
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poly(NHC-Coo) 75 I AT @ 1t — R AW B, HA
WV A ERAITTR, XEREMIEAFEREY R
1 B R LA AR K7 45156,

3 LPP &RAINESUIRIMRIHE

TR RELER G 8 b B e m
EEDN, JET —4EREVIR. MR S5 8845 5 1 Rl
HAT SRR O R . BRI AN . KSR AT K
12 LCANURR RS R, TEZEE . SeHT . fR R
A TR SR AARL e A Sl E A R R N FH 9 5758,
731 R i) £ 32 A =R g, B “ Grafting-from” (H
KB RFBER T A “Grafting-to” CKAIIBE %R 2 3 8%
E)A “Grafting-through” (K7 ¥ HBAARE). Hrh, 78
G BB A AT R N B R AN 2 e B A ELEIOE 1 R
“Grafting-from” [} 777 AW 5] 730590 B, nr#H
HEEREG . BT REGNECA R G TR & AN A 24 %

eO

N é E
toluene, reflux, 8 h

KN(SiMes),
THF, rt, 4h 4h

THF rt., 2h

oe
11 13 14 15
®) N N N ? m N N
n ; n n n O
© AIBN LiNTf, A, + COy, Co2 7)(
Br Br -T2 NTf -
@7 (@7 1:1 H,0/MeOH (@7 2 (@7 HCO: ™o, + 10 17 “A-CO, (@
R (V:v) R R R
16 17 18 3 19 20 21
‘ R =Pr, b: R = 1-PhEt
c: R="Bu

B9 (A) polyNHO)HI & M CO itk 7, LA (B) KM ER B -7 AA AN poly(NHC)-CO & 4 i il %
Scheme 9 (A) Synthesis of poly(NHC) and the subsequent capture of CO2, and (B) synthesis of polyimidazole salt ionic liquid and the

preparation of poly(NHC)-CO2 adduct
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Scheme 10 (A) Synthetic route to poly(®NHC) (R="Pr, "Bu), and (B) polymeric Lewis adducts between the poly(N-heterocyclic car-

bene) [poly(NHC)] and Ceo
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VIM(Scheme 11A). F|f LB(P3HT-NHC)5 4= %% LA(Ceo)
Z AR N RS, (A S X AR AR 54 LB 5
Coo 1A M IE & K T P3HT-(CH2);-MIM-Cgo(Scheme
11B). 54, P3HT-(CH,);-VIM A Al A ) 2073, F
I E#HERA, KH “Grafting-through” 1] 5 1S GEE Ak
Dk K 5r§ P3HT- (CHz)s VIM & B— Mg 845+
il P[P3HT-(CH,);-VIM], iZE AW £ 08 Ik I
BEFN P3HT MEELL (Scheme 11C). 1EEIRT T4 Ceo
B RPIR RS WIRAT A T IRSORTR S 14 RE.
TR, ARG VIG5 1) NG 22 PR 45 R 1),
Coo IBI AN T P3HT R GMHILS S EM T A

@E’]E, @it LA/LB fﬁﬁﬁ)ﬂﬁ?J%B@?ﬁ—%ﬁSﬂﬂA%Tf
Je& 1 FEEmy 1) ROCIEATE ], P T SRR AT
FIERRCR, NFEHIA NGRS D/A F 5 Z S Y
AL THOTE.

BARIESE(NHO)Y/ AI(CeFs)s 1ENH HIH) LPs fEAL
TR a4 P 35 DR S IR T o ol 5 5 1106304070 1
TP REI). % NHO/AI(CeFs)s MK R K, KT
PR R T —Fofi 84 LP SRR IRES
(surface-initiated polymerization, SIP), f&M /L1 [ JE )%
EHl&BAAREERREYIRE. EETTR T WA
SIP 5| K AR &, b —Fi & BT NHO R ff) B 4158 5.5y
TR (SAMs)(Scheme 12A), 5 —Ff i K1 Mt %
NHOs LhRedk A5 20 2051 KA. IX A AR R
LR 5 iR Al(CeFs)s SLEMEAT, ¥IREm AL A
(6-VL M e-CLYPIFF I TG, B2 il 2% 7 R &1 5%
A W0 R AR SR A P (bottle-brush brushes, BBBs)

P3HT-(CH)3-MIM-Cgg

W  Nal, CHCls_ W WN @N’R

Cetia reflux 24 h CeHis THF, reflux, 6d  CgH45
PSHT-(CH,)y Cl P3HT-(CHy)s-l R = methyl, P3HT-(CH5)3-MIM
R = ethenyl, P3HT-(CH,);-VIM
®  H[_S ©
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@ — [®>Bf[@>i{ l

P3HT P3HT P3HT

P(P3HT-(CH)3-VIM-Cgp)

B 11 (A) P3HT-(CH2)3-MIM Al P3HT-(CH2)3-VIM & 1%, (B) P3HT-(CH2)3-MIM 5 Ceo FERHIINEYD, LLI(C)RIIREE &4

P[P3HT-(CHa)3-VIM-Ceo] FfI & &

Scheme 11 (A) Synthetic routes of P3HT-(CH2)3-MIM and P3HT-(CH2)3-VIM, (B) linked D-A adduct of P3HT-(CH2)3-MIM-Cso, and

(C) the polymer brush of P[P3HT-(CH2)3-VIM-Cso]
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Scheme 12  Preparation of linear polymer brushes and bottle-brush brushes via LPP using SIP-initiating systems
(A) the combination of self-assembled monolayers (SAMs) with NHO ends, (B) surface-attached macroinitiators bearing NHOs
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N Lewis BlZHL R 32 PH Lewis B2 b %t (FLP) {4k 75 45 12 -
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Scheme 13  Synthesis of poly(NHO) and schematic diagram of molecular brush with side chain of P(J-VL) and PMMA, respectively
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...............
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Scheme 14 Preparation of PISA catalyzed by ‘Bu2Al(BHT)/NHO via a one-pot reaction
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