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Abstract Based on the well development of diazo compound transformations in organic synthesis, it is expected to extend
its applications to the field of polymer synthesis. It is of vital importance to transform efficient organic reactions of diazo
compounds into new polymerization methodology in order to afford polymers with new structures and functions. Currently,
there is still great development potential in the application of diazo compounds in polymer synthesis. This review highlights
the recent advancements of polymer synthesis chemistry with diazo compounds, including chain-growth polymerization,
step-growth polymerization, end-group functionalization and post-polymerization modification. Transition-metal-catalyzed
chain-growth polymerization of diazoacetates constructs C—C main chain from one carbon unit. Through the development of
catalytic diazoacetate polymerization, the synthesis of high molecular weight polymers, stereocontrol polymerization and
living/controlled polymerization can be realized successively. The stepwise polymerization of diazo compounds originated
from their efficient organic conversions. The insertion reaction of diazo compounds into O—H and N—H bonds can be ex-
tended to stepwise polymerization to afford polyethers, polyesters and polyamines that are not easily accessible through other
synthetic methods, while cross-coupling polymerization of diazo compounds via metal carbene insertion-migration mecha-
nism can realize the synthesis of polymers with novel structures. Diazoacetates and diazomalonates can be employed to regu-
late the terminal structures of polymers synthesized through metal-catalyzed vinyl addition polymerization or ring-opening
metathesis polymerization of olefins, and successively end-capped by metal carbene. The post-polymerization modifications
based on diazo compounds can be applied to the introduction of polar functional groups into polyolefin. Compared to the
copolymerization of polar olefins, the post-polymerization functionalization strategy avoids the depressed reactivity of varied
monomers, and can be applicable to a broad scope of functional groups. The thermal and mechanical properties of polymers
can be improved by this method. Finally, the future challenges in expanding the approaches on polymer chemistry of diazo
compounds are prospected in this review.
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Figure 16 Mechanism of alcohol-mediated chain-transfer
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Figure 17 Carbene polymerization catalyzed by [(cyclooc-
ta-2,6-dien-1-yl)Rh(IIT)(alkyl)]*
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Figure 18 Copolymerization of diazoacetates and sulfoxonium ylides
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Figure 19 Nickel-catalyzed living/controlled polymerization of diazo-
acetates
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Figure 22 Stepwise polymerization between diazo compounds and
biphenol or dicarboxylic acid
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Figure 23  Stepwise polymerization of bis-a-diazoesters and diamines
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Figure 24 Enantioselective stepwise polymerization between bis-a-
diazoesters and silanes
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Figure 25 Dimerize polymerization of bis-diazo compounds
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Figure 27 Synthesis of PAVs through cross-coupling polymerization
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Figure 28 Synthesis of polyallenoates with axial chirality through
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Figure 31 End-capping reaction of diazo malonate for coordination
polymerization of ethylene
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Figure 32 Polymerization of diazo compounds and cyclooctene

2022 4, FEOIBIREHUHRE T L BT X
UK IR TT 34 2 5 3R W 3 i S 2, A= ol 22 9 ANV AT
EERED. 2R T kAT, RAENT

Acta Chim. Sinica 2023, 81, 1015—1029



F F R

AN

Zik

WIREYIEEYE, HASAE 5 min 2 Py IRGHE S I 3 i (P
33). iR MALDI-TOF MS A] LAIE I 4 30K &
B R AR B B I8 R TR SR A R R N
B BT LUK At — 2B i ek, B an o] AR N R 156 5%
H 3R A B (ATRP) Y 51 & 57, AT LK AE Michael
ML K Click KRB iZRMH, BEEMMEY ST
O Ru() REKAEEH, BERES, A A A5
K ﬂ%%ﬁmumRmmmA% ZIEHC AT AL
ARG = TR L.

N, Grubbs IIl 0
A7 i Foor = O
H™ “CO,R - OR

e Mild conditions e Various functional group e Fast termination

B 33 ERCEREER RO R IRTT 3R 55 A 2R & (R i S 82
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5 ETFERNHIREVIEIER

IAER, EREY 4 m 5o A PEE A
W B VA R 5 RS2 B 1 RCOR B ST 7el 5
G C—H 8IS 7 KSR RN A G i
ITART N, 7ER A YEE B M B e A1, M s
CHREMIIRE. SMERIES 51/ IR RN
FHEL, AW GBI SR s ] DL S AN [R) A L SR I e
N BRAR A ) @, ELN T R ) ) & R R, E
THAE AN [F R A P BAS [F IR N T 5 5 OB, L
Jood i e kLB, BT DATS B (R RE I S 1 P2 ).
HEAEYIER T AT U R A R A RN, AT L
IR RN O B R AT R B, X REEM
SR BFPREE, H—FRAEREY LEG SRR
TR, 55—y R NET IS 1B S A RS R 4
J& R SR T 5 R AW R e 5 R N AT R
&1,

XF T2 — SR, G e TR A AR TSI
HEEM, HEHASHRERNRE %M, 1928 F5
sE e A EREURENEY. BRitz AT DL
WIS E R A, TGN E R 1 S 2R )
$¢mn&nmm%ﬁﬁmﬁ@TW&Aﬁ%%$ﬂm

5 H B YR IR e 0 R G A BRI E T C—H s 18
%%ﬁ&.@ﬁ@ﬁ%%ﬁ%%%ﬁ,F%Aﬁﬁ%ﬂ
15 A R ERTARYI R, BB e RS T =
=, N C— H%ﬁm3DﬁA%H% BE e, 1%k
RSV T2 26 i 7 vkaE it B B SRR A A% T EE S
A EEN BRERI PR 2w E(E 34). 3B A H
(177 XA R R G R AT S5 180, T LR R A
DR TH XA R 77 B2 fk Ay, R BD SO SRS AR T () 5
Bk, 2021 4F, 1% 505 T3 T 4R el s e 41 4
FEM BRI R, W oA A A YT IE R
B AT AR IR A SR KN, [RIAE, IS A AR Ll

Acta Chim. Sinica 2023, 81, 1015—1029

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

B HR AR R E YA B AN FE SR C—H 45
NG ASE B0, % J B AT BLEIR AR A R AT, &
PR (B 34). 2% W K 5 A B AR T DL R fa] 8 7 ik
k%%%<ﬂT%§ﬁTH%mm@m%%$%ﬁﬁA
, DI RT BLFE SR G WK i 7 22 Fh BAT AN RITERE 41
ﬂ-ﬁﬁ&@r?ﬁk%%ﬁﬁ

fey
uv 0 \@\} \]/j
. or heat j/
OIO R! I{
RN,
R' = Ph or COOMe
B34 MEESE BEEFN RSN C—H BEh N 518106 =

Figure 34 Post-polymerization modification of polymers with diazo
group on side chain through C—H insertion
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Figure 35 Copper-mediated post modification of polyolefins by ethyl
diazoacetate
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Figure 36 Post modification of polymers by bis-diazirine
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Figure 39 Design and optimization of diazo crosslinkers
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