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Scheme 1. Metal—catalyzed living radical polymerization.
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Scheme 3. Proposed catalysis of BPMO—ligated Cp*Ru complexes
(Ru—3 and Ru—4) in metal—catalyzed living radical polymerization.
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18! 3. Catalytic performances of Ru—3 and Ru—4 for living radical
polymerization.
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8! 5. Evolution of iron catalysts for living radical polymerization.
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& 8. Ligand effects of Cp*Fe(CO) (PR3s)Br (Fe—5) on living radical
polymerization of MMA with H-(MMA)~Br in toluene at 60 C:
[MMA],=4000 mM; [H-(MMA)Brlo=40 mM; [Fe—5],=10 mM.
PR;: PPh; (@); P(p—tol); (A); P(m—tol); (@); PMePh,(A); PMesPh
(A). (A) Time—conversion plots; (B) Conversion—M, plots; (C) SEC
curves.

SaEo|dld H B3| [CpTFe(CO) (PRy)Br: Cp'=CpFe—4)™
and Cp'=Cpx(Fe—5)"] o]l =251tk olejsh ul9) 2314 1874 =
Sl g2l deks s Bl 3 1Y) 5 ekt e
Eojo sRARL ulleldo] B T4 2RIEE e =H st Ao ekt
Erb e o7 eyt F31Eo] SuEide S B0 7 i)
olF 13t teliErd Cp' A F9|[CpFe(CO)oBrl & 223 EA)
slell 71 5= UV ZAKE S3le] tlelst x4 eRies Sphplo=
A Gofzl B3| 2] SvlledS AESIIc

32! 8ol vkt 4 eI zk= Cp«H|[Cp+Fe (CO) (PRy)
Br: Fe—5] & S1= AM&slo] B 7ixAILH A MMA $38-& 314
2 BOIE =g ¥vol] wet F3 See]] 2lolr 9lont o F
FE AMSIEERE T8 w5 FdEe] =2 S3eS Btk A
JEAR] SEC 3418 Falo] Hofxl arxfe] Expsgo] Alojd 5is
o, E3] PPhaol2lEA] Pln—tol) 33 ZFAIZI 084 1.2
Ste] AR S ZHe IR AT 4 itk SRR Y
Zxdex teollErd B3| [Cp«Fe (CO)Br] & AFSEH A 53
Tzl g Ee] AR T B AP Qojsic): ofist Aw)
ERE 72 20 SEHR BT 5312 Tast Mals
& Stk

o] ZFnlle] MAYE alAE $leik] BE 7RI (H- (MMA) 2 —Br) 9}
0.25 F=2] A E3H|(Fe—5) & 71dek= ¥he-& RERES-CZ 3lo]

o O 1% ox

r]

DEX oEt 7 Al 22 E 4 520119 8¥

FPropagation

Rnnnne &
R-Br R;é- Runnnnre RnnnBr
\ﬁz_/ Initiation ‘ﬁ?}ﬁ" Deactivatior \—@—/
I ¥ = —% il
Fe. Fe.. Fe
~ % 0O B N\ B W R
B \F'R3 co PR, Activation Br PRa
Hetero Ligation RovanBr Runaas s
Irreversible - —
Dissociation of CO osphine-Ligation
(by FT-IR) {by ¥1P NMR)

Scheme 4. Proposed catalysis of Cp*Fe(CO) (PR3)Br(Fe—5) in metal—
catalyzed living radical polymerization.
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8! 9. Iron—catalyzed living radical polymerization of MMA with
Cp""Fe(CO).Br (Fe—B) in the presence of PPhs in toluene at 60 C:

[MMA],=5000 mM; [H—(MMA),—Brlo=5.0 mM; [(Cp™)Fe(CO).Brl,
=1.0 mM; [PPh3]0=20 mM.
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Scheme 5. Proposed catalysis of Cp™Fe(CO).Br(Fe—6) in metal—
catalyzed living radical polymerization.
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