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Progress of Application of Ring—Opening Metathesis Polymerization
(ROMP) in the Synthesis of Star Polymers
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Abstract Ring-opening metathesis polymerization (ROMP) is a strategy in which monocyclic or polycyclic olefins undergo
ring-opening polymerization to form functionalized polymers. ROMP has been recognized as a powerful synthetic strategy
for the synthesis of advanced polymeric materials. Recently, star polymers are receiving intense interests in materials science
and nanotechnology in both academic and industrial fields due to the unique structure and property. In this review, the appli-
cations of ROMP in the synthesis of star polymers are discussed in terms of methods of polymerization, monomers, initiators
and crosslinking agents. Moreover, the application fields and prospects of the ROMP synthesized star polymers, and the ad-
vantages and limitations of various ROMP methods are also presented. This work aims to promote development of ROMP in
the synthesis of star-shaped polymers, provide a new scientific research approach for the synthesis of functionally complicat-

ed star-shaped polymers, and contribute to the acceleration of the commercialization of star-shaped polymer materials.
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Figure 1 Multifunctional norbornene crosslinking agents
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Figure 2 Synthesis of star-shaped ROMP polymers by sequential addi-
tion of norbornene and cross-linker in the presence of molybdenum-
alkylidene catalyst
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Figure 4 One-pot preparation of an aggregation-induced emission star
polymer with pH, CO, and metal ion responsive fluorescence
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Figure 5 Synthesis of poly(ethylene glycol) brush-arm star polymers
via graft-through ring-opening metathesis polymerization of macromon-
omer 2 initiated by 1, followed by arm-first cross-linking with 3. The
nitrobenzyloxycarbonyl cores of these BASPs degrade under ultraviolet
light
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Figure 6 The synthesis of BASPs (brush-arm star polymers) by
cross-linking short (DP = 7) PEG-based bottlebrush (co)polymers with
AcXL. The acetal core (gray) can undergo degradation reactions in an
acidic environment
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Figure 7 The dendritic norbornene macromonomer is initiated by the
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through core-first strategy
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Figure 13 Preparation of three-arm star polymers employing the
Cu-catalyzed 1,3-dipolar cycloaddition of azide end-functionalized ROM
polymers (PNEONI-N3)
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