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More and more attention has been paid to the synthesis of aliphatic polyesters which
are a kind of degradable and biocompatible materials useful in medical, pharmaceutical
and environmental applications [1]. Among these polyesters, poly(w-hydroxy fatty
acid) family could be obtained from biobased feedstock. Poly(w-pentadecalactone),
prepared from the commercially available w-pentadecalactone (PDL), displays good
mechanical properties comparable to high density polyethylene (HDPE) [2]. On the
other hand, the macrocycle w-6-hexadecenlactone (6HDL) is used in the fragrance
industry with a worldwide volume of around one metric ton per year [3]. The ring opening
polymerization (ROP) of these macrolactones mediated by alcohols as initiators and
organic and metal-based catalysts has been reported before with satisfactory results
[4,5]. In the present work, the polymerization of these macrolactones has been studied
using amines as initiators.

The ROP of both PDL and 6HDL was carried out in bulk at 100 °C using
1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD) as organocatalyst. Distinct types of amines
were tested as initiators for the ROP of these macrolactones. The copolymerization
reaction was also studied by ROP of PDL and 6HDL with an oligo-polyethylene glycol
bis(3-aminopropyl) terminated and an amino-ended homopolypeptide (poly(y-benzyl a,L-
glutamate) as initiator.

An illustrative reaction system for the ROP of the PDL is shown in Fig. 1
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Fig. 1. Ring Opening Polymerization of PDL by poly(ethylene glycol) bis(3-aminopropyl) terminated as
initiator and TBD as catalyst.
The organocatalyst/initiator system TBD/RNH, (where RNH, is either a monoamine or
a diamine) proved to be an efficient system to promote the ROP of PDL and 6HDL. The
homopolymers and the copolymers were characterized by 'H and "*C-NMR spectroscopy.
Fig. 2 shows the 'H-NMR spectrum of the PPDL-co-PEG copolymer obtained using PEG
bisamino terminated as initiator.

Increasing the catalyst:initiator ratio from 1:1 to 5:1 resulted in a significant increase in

the polymerization rate and almost full conversion could then be reached. Representative
results for the polymerization of PDL are reported in the Table 1.
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Fig. 2. "H-NMR spectrum (300 MHz, CDCI,, RT) of PPDL-co-PEG
Table 1. Ring Opening Polymerization of w-pentadecalactone mediated by amines and TBD.
L . Reaction Time Conv Mn
Initiator [PDL]/[Cat]/[Ini] (h) (%) (g/mol)
/\/\/\NH2 [10)[11/[1] 96 64 1780
HoN O~ O~ NH2 | oy51/11] 3 99 2860
HoN «/{o“%o\/\/wz [20V[5V(1] 3 % | 5700
n

)

[20)/[5/[1]

oBn

Preliminary experiments have shown that ROP of PDL seems to take place also when
a polypeptide is used as initiator; nevertheless the copolymerization of both PDL and 6HDL

is still under research.

ACKNOWLEDGEMENTS. Financial support for this research was provided by MINECO with grant MAT2012-38044-C03-03.

E. Tinajero-Diaz thanks for the Ph. D. grant awarded by CONACYT (México).

205



AVANCES EN MATERIALES POLIMERICOS

P-TI.11_11 XIV REUNION DEL GRUPO ESPECIALIZADO DE POLIMEROS (GEP) DE LA RSEQ Y RSEF

REFERENCES

[1]
[2]

[3]
[4]

[5]

Q. Chang, L. Li, Y. Dalei, Z. Mingyao, T.-T., Minh-Tan, H. Wei, L. Shuai, Chem. Res.
Chin. Univ., 2015, 31, 640-644.

M. Gazanno, V. Malta, M.L. Focarete, M. Scandola, R.A. Gross, J. Polym. Sci., Part
B: Polym. Phys., 2003, 41, 1009-1013.

D. McGinty, C.S. Letizia, A.M. Api, Food Chem. Toxicol., 2011, 49, S207-S211.

M. Bouyahvi, M.P.F. Pepels, A. Heise, R. Duchateau, Macromolecules, 2012, 45,
3356-3366.

T. Fuoco, A. Meduri, M. Lamberti, V. Venditto, C. Pellecchia, D. Pappalardo, Polym.
Chem., 2015, 6, 1727-1740.

206





