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Abstract: Hydrosilylation polymerization, referring to the polymerization of the addition reaction between
Si—H bonds and unsaturated bonds, serves as a pivotal pathway for synthesizing organosilicon polymers
and demonstrates broad application prospects within the field of silicone chemistry. This review provides
a comprehensive overview of recent research progress in hydrosilylation polymerization studies. Based on
the different types of catalysts employed, the field is categorized into two major segments for exploration:
metal and metal-free catalytic systems. The research focus is centered on the innovative design of catalysts,
precise optimization of reaction conditions, exploration of novel polymer syntheses, and continuous
expansion of application domains. Through a systematic summary and in-depth analysis of the evolution
and development of reaction catalysts, this review aims to provide new insights into the further refinement
and innovation of hydrosilylation polymerization.

Keywords: Hydrosilylation polymerization; Metal catalysis; Metal-free catalysis; Photocatalysis;
Poly(silyl ether)s

IR XUFLC, AT, FEAIR . ARG IR N A R I U R . & T8 4R, 2026, 39(4), 522-544.
Citation: Liu, K. W.; Huang, Z. J.; Pan, X. C. Advances in catalysis for hydrosilylation polymerization. Polym. Bull.
(in Chinese), 2026, 39(4), 522-544.

HHEEA ARG R AT AR Y B MR SUE R P, R A R R 2 B ey
DL S M RE, A T AENLMBES BN AP A O LR 2 U 4 2 A A o

2025-11-26 Yk ,2026-01-07 5%, 2026-03-05 ’ 2% H il

FEETH . FK AREHF 4 (B4 22322103, 22271057, 22301042)
TIEAEIE R R M, E-mail: panxc@fudan.edu.cn

doi: 10.14028/j.cnki.1003-3726.2026.25.349

522



4 3] HIGLSCEE: TR R G RN R R AT TE ik e 523

BRI TN BT S SRS A
i BHEA R CARR M 2R s s Hoh, R
R AP BN 20 S G /N Gl R NG P A
A5 AT EL AR A R (5 2540 0 ), #E A WLRE R R R
R IEE EEAEA . AR B AR — A S
TR, B (Si— H) SHRER AU (C = O Bk
= =) B kI (C = 0)" O SR i A
Z B R AR B 4 TE R Si— C B Si— O
BERANEE=Y), W 1R,

H,C=CHR'

ﬁ R,SiCH,CH,R' (1)
R,SiH HE=CR RySICH=CHR'  (2)
i

e R
RSIO—C—H ()
R"

1 FEMERSHER (D) PURQ)BEEENG) R £ kAL
S

Figure 1 Hydrosilylation reaction of hydrosilanes with
alkenes (1), alkynes (2) or aldehydes and ketones (3)
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Figure 2 Polymerization of alkenes and hydrosilanes via

hydrosilylation
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Figure 9 Hydrosilylation polymerization of PSEs catalyzed by platinum-based composite
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Figure 12 (a) Reaction and (b) plausible catalytic cycle for the synthesis of highly optically active PSEs catalyzed by CuH

(Reproduced with permission from Ref. [115]; Copyright (2020) American Chemical Society)
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Figure 14 Reaction mechanism of hydrosilylation polymerization of dialdehydes and diphenylsilanes mediated by zinc
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Figure 15 Mechanism of the B(CyFs);-catalyzed hydrosily-
lation of ketones (Reproduced with permission from Ref. [131];

Copyright (2019) American Chemical Society)
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Figure 16 B(C¢Fs);-catalyzed hydrosilylation polymeri-
zation for PSEs (Reproduced with permission from Ref. [131];
Copyright (2019) American Chemical Society)
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Figure 17 Borane-catalyzed hydrosilylation of a-diketones with PMHS to form crosslinked networks (top) and functionalized

networks (bottom) (Reproduced with permission from Ref. [132]; Copyright (2019) American Chemical Society)
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Figure 18 (a) Reaction and (b) mechanism of synthesis of alternating PSE-PCS copolymers catalyzed by B(C¢F5); (Reproduced

with permission from Ref. [133]; Copyright (2024) The Royal Society of Chemistry)
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Figure 19 The reaction mechanism for synthesizing silane-end-functionalized poly(aryl isocyanide)s via cationic

polymerization and hydrosilylation reaction (Reproduced with permission from Ref. [134]; Copyright (2021) American

Chemical Society)
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Figure 20 Hydrosilylation polymerization of dienes and bis(silane)s catalyzed by organic photocatalysts (Reproduced with

permission from Ref. [137]; Copyright (2021) American Chemical Society)
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Figure 21 Proposed mechanism of hydrosilylation polymerization catalyzed by organic photocatalysts (Reproduced with

permission from Ref. [137]; Copyright (2021) American Chemical Society)
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Figure 22 Radical hydrosilylation catalyzed by organic photocatalysts for polymer functionalization (Reproduced with

permission from Ref. [139]; Copyright (2023) John Wiley and Sons)

N, B R o T (M,=1.62x10%, B=1.81) Ml 5 i
2 (97%) WA W R G, WK 23 frs. {E
A F, A 7T A BAE I RS B B R A UV
F6 51 R IR A B B U7 1 ] 4% B — U 1 LCE
JIES o 3 M R LA A R R AL M A ) K P A
95, F RUWCHE 322 23%, S RE T MR bt AE 3 & 7] [
PEF A AR LR, HAEAH e e E R, &
AR S 1 AR BB 1 R

v [ o} 2 e Ak S 5 7T BT I 7k A T A U4 7
ZAE SR B ISR A S 1) St gk
T TN R, 83 NN-— % 4 3 2l (DIPEA)
54 HLO%G S A M 46 577 3SDPAFIPN (1) ¥ R4 H , K
B 5 A TRmE, SCBL T & S 5 0 20 ik ]
%nﬂﬁfﬁmgﬂwﬁroﬁﬁﬁﬂwﬁﬁm
AR o 78 e B H LA B R 1, 3 32 A [
TR LR A PT e ) E R R AR E AR A T
A Jo i BUAR ) Ak s v T2 TR A5 L 200 1 52
SREIEVER BTG 25T 3 eh B4 R S 06 N % i
Z R (DFT) tH 5, 1% R SEAE H S R L

L, @ Y6k &5 PC* 5 DIPEA 2 ] [ ML L T 4%
# (SET) i F2, AE Bkt fe B b 2 A0 E i 2 BH 2
+, B SR AR S B, W 24(b) s .
Bk, SR B, 4 Si— HEE 5 C = C4 1 L4
LT 1R, R BAE A A BOR A R
XAl LS B O frE w5 —rE R O A B
RV

B AL AR AL S B 5 I I 3 T N e A AL 5
A I A [V B 5T E%<ﬁﬁkkﬁ%
B4 0 R L A U RGE T A A, A
Mﬂm AR (COy) 5T 0 R, il %%t 2

REPE 0 ik, B S e i B D I KR AL
%éﬁﬁhL%$%%ﬁmﬁ%uiﬁAﬁ%%
PR B A B R SR B E Joe , 1 25 T . TE T LA
W, A1 BA 223048 Karstedt 6 44 71 41 A4 — J 544
5 TORBERE G ) L IR B, (H BT P R BRI 2
4 BT 5 B0 25 (A7 B ARORE, B AR A 2R .
fiff PRI — Il L, BIF 5 A A B T R P D R A B
PEAR, RFETRATHR tH 1) S R AR &R, B & Ak



4 34 HIGLSCEE: TR R G RN R R AT TE ik e 537

23 i ARG G A T S TR A RS ) 45 LRE VL SR R S v 44T 40T (2025 American Chemical Society A
RLHFAT)
Figure 23  Preparation of organosilicon LCPs and LCEs via metal-free photocatalytic hydrosilylation polymerization (Reproduced

with permission from Ref. [140]; Copyright (2025) American Chemical Society)
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