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Introduction Amine co-initiated ROP
Polylactide (PLA) is a biodegradable and biocompatible material Zwitterions are highly active initiators for the polymerisation of rac-LA
derived from renewable resources. Ring-opening polymerisation but control over M_ is poor and molecular weight distributions are
(ROP) of the cyclic ester lactide (LA) is the method of choice for broad. Addition of BhNH,, "PrNH,,, piperidine or BnOH generates one
synthesising PLA.!1l Rare earth metal complexes supported by chain per amine or alcohol with excellent control over M. (Table 1).
bis(phenolate) ligands have been shown to be highly effective Y (O,NNMe2)y(HO ,NNMez) (1) provides the balance between activity and
catalysts for this process.[?-] control over the polymerisation reaction cf. La and Sm analogues. M_
R R can be tuned by varying [BnNH,], and [rac-LA], whilst *H-{*H} NMR
\@(O « spectra show that PLAs have high heterotactic enrichment. MALDI-
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Fig. 1. Bis(phenolate) supported rare earth ROP initiators. 10.000 -

Complexes with alkoxide Initiating groups (Fig. 1) have shown 8,000
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excellent control over polymer M_ and molecular weight = 6,000 -
distribution. Polymerisation proceeds via a coordination-insertion 2: 4,000 -
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Alcohol chain transfer agents (CTAs)/co-initiators can generate Table 1. Immortal ROP of rac-LA catalysed by 1.2

multiple polymer chains per metal centre with the alcohol

| | Initiator  Conv.(%) M, (calcd)®?/ g molt M_ (GPC)/ g molt PDI P,
ncorporated as the polymer end-group, a process described as

0O ke ' "PrNH, 91 2680 3030 1.17 0.89
m I /Ii + n ROH L ’J}/Om/& AH
@) O
” o RS CsHyoNH 90 2680 2810 1.19 0.90
In contrast, there are few ROP-based routes to amine- BnOH 90 2700 2620 1.19 0.92
termlnated PLA and metal amldes, (L)Ln'NRZ (Flg' 1)’ are a8 [rac-LA]y:[initiator]y:[1], = 100:5:1; 2 mL THF, RT, 20 min, [rac-LA] = 0.7 M, % conversion and P,
notoriously prone to poor M_ control and formation of determined by 'H NMR. ® M., (calcd) = (% conv. x 144.1)/5 + initiator RMM.
. 3,8 . - -
macrocyclic polyesters.[3:l Mechanistic Studies
, Kinetics studies at ambient temperature have shown a second-order
SyntheS|s dependence in [rac-LA],.I*Y! From the appropriate runs, a first-order
Reaction of two equivalents of protio-bis(phenol)amine and dependence in [1], and zero-order dependences in [amine], or [BnOH],
Ln{N(SiIMe,),}; or Y{N(SiHMe,),}s(THF), yields zwitterionic have be_en Qetermlned. 'H NMR studies show no reaction between 1
complexes supported by a tetradentate [O,NY] framework in and amines in absence of rac-LA. Loss of one equivalent of H,O,NNMe2
addition to a semi-protonated [HO,NL] fragment. from 1 was shown to occur during the polymerisation reaction.
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Second-order rate plots
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K,ps remained constant at around 0.8 M1 min! when [BnNH,], was
Scheme 1. Synthesis of rare earth zwitterions and examples of varied between 2, 4 and 6 molar equivs. First-order dependence In
molecular structures; Y(O,NNVe2)(HO,NNMe2) (1) and [Y]o leads to overall rate expression, rate = k [rac-LAJ“[Y] (k, = 240(8)
Sm(O,NOMe)(HO,NOMe) (5). M-2 min). Carpentier's compound, Y(O,NNMeAIN(SIHMe,), }(THF)

also obeys this rate-law. Initial, rapid consumption of amine generates
" ed one macromonomer per amine. Propagation occurs via coordination-
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