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C2 Polymerization
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C1 Polymerization
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Introduction
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Introduction
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Stereoselective Polymerization
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Stereoselective Polymerization
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Introduction
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Fast Living and Helix-Sense-Selective Polymerization
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Fast Living Polymerization

N,

AllylPdCl/Ligand —FE%—Pd/L
H)H\/OBH THF, RT ~ )\ "
5 0~ ~OBn
Polycarbenes
1 Bu,P 50 2 6.8
2 PPh, 50 2 -
3 DPPP 50 1 -
4 Binap 50 1 5.8
5 LA 50 1 7.0 (7.4)
6 LA 50 0.5 6.8
7 LA 50 2 6.9

aThe polymerizations were carried out in THF at 25 °C for 24 h.

PhyP.

1.47

1.57
1.16
1.34
1.29

i
~S<
N Bu

PPh,

LA
62
64
81
76
78

15



Fast Living Polymerization
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Fast Living Polymerization
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The polymerization proceeded in a living/controlled manner.
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The polymerization was relatively fast.
The polymerization obeys a first-order reaction rate law.
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NMR Spectrum
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The polymer possess some content of stereoregularity.
The polymer contains a rather enhanced isotactic sequence.




Substrate Scope
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Chain Extension Reaction
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Block Copolymerization
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Helix-Sense-Selective Polymerization
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Highly Enantioselective Polymerization
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Fast Living Polymerization
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Stereoregular Polycarbenes

Catalyst: PdCl,/Pyridine
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The polymer possess a high sterearegularity.
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Highly Enantioselective Polymerization
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This result indicated the polymerization of the diazoacete enantiomers was
proceeded in a good enantioselective fashion.
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Highly Enantioselective Polymerization
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The reason for decreased enantioselectivity of the polymerization:

1. The intermolecular interaction of the two enantiomers

2. The incorporation of an unfavorable enantiomer onto the living chain-end
may slow down the polymerization rate
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Summary
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Summary - Living Polymerization

Mn is close to the theoretical value, PDI is close to 1.
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Summary - Stereoselective Polymerization
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The First Paragraph

It is well-known that C-C main-chain polymers are one of the most
Important classes of synthetic polymers and have been widely used in
our modern life. These polymers are generally prepared via the
polymerization of vinyl monomers. An alternating method is the
polymerization of one-carbon (C1l) units such as isocyanide and
diazocarbonyl compounds. The last compound is of particular interest
because it can afford well-defined C-C main-chain polymers bearing
polar substituents at every main-chain carbon, which cannot be
accessed by Ziegler—-Natta catalysts. Thus, the diazoacetate
polymerization seems to be an attractive route to prepare C-C main-
chain functional polymers. It can be argued that the radical
polymerization of dialkyl fumarates or maleates can also produce
polymers with similar structures. However, the living/controlled
polymerizations of these monomers have never been attained so far.




The Last Paragraph

In summary, we have developed a family of novel Pd(ll)-based catalysts,
which could promote a fast living polymerization of various diazoacetates
under mild conditions in air. The polymerization was very fast and can be
accomplished within several minutes, affording polycarbenes in high yields
with controlled Mn and narrow Mw/Mn. With use of this method, a variety
of block copolymers were facilely prepared through chain extension
reactions. Moreover, fast living polymerization of diazoacetates bearing
bulky substituents by chiral Pd(ll) catalysts afforded well-defined
polycarbenes with high optical activity due to the formation of a
predominantly one-handed helix. The present study not only provided a
novel method for fast living polymerization of various diazoacetates under
mild conditions but also for the first time revealed the helical conformation
of polycarbene, which may have great potential in many fields, including
chiral recognition, enantiomer separation, asymmetric catalysis, and so on.
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Representative Examples

Although tremendous research has been focused on controlled synthe-

sis of polymers with a helical conformation, the types of synthetic helical

polymers are very finite. BEXSMHARERTESFIZIFESNESYNSR . BES
RZER SYIMIEEBIR.

Introducing appropriate substituents on the polycarbenes pendants may
endow the polymer with a stable helical conformation due to the steric

hindrance between the adjacent pendants. SIA&EHIUSEER - EMHENTFER
SP—NMEERZNEESR , XEEESMEERZ=E(ESER.

The 'H NMR spectrum further supports the formation of expected
polymers because characteristic resonances coming from the phenyl

pendants and the backbone were clearly discerned. Sig&#—ERE TR EEN
S , BAEHERNEERMSEILIEIFR,
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