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Experimental section 
Materials. Organic solvents (toluene, THF, benzene) and styrene were purified according to conventional techniques [1]. Lactide was synthesized from L-lactic acid in the presence of cerium(III) chloride [2]. A monomer additionally purified by recrystallization from dry toluene and then sublimated under reduced pressure. Its purity was controlled by 1H NMR. The purified monomer was stored under inert atmosphere. AIBN was recrystallized from methyl tert-butyl ether and dried until constant weight; its purity was checked by 1H NMR. DHBQ (ABCR, 98%) was recrystallized from acetic acid and dried under reduced pressure at 50°C. To remove residual water from sodium acetate (AcONa, “Sigma-Aldrich” ACS reagent, 99 %), it was placed into glass ampoule and dried by heating up to melting under high vacuum, then it was cooled to room temperature. The purity of sodium acetate was conducted by thermogravimetry. 

Preperation of tributylborane. Into a 2 L, three-necked flask equipped with a mechanical stirrer and reflux condenser were taken Mg chips (19.46 g, 0.8 mol), and the mixture was heated and cooled under argon. Next, BF3·Et2O (28.2 g, 0.2 mol), a crystal of iodine, and anhydrous diethyl ether (200 mL) were added into the reaction flask while maintaining the argon atmosphere. The reaction was next initiated by a dropwise addition of 9.4 mL of 1-butyl bromide while stirring the reaction mixture, and the remainder of 1-butyl bromide (73.8 g, 0.6 mol) taken into ether (100 mL) was added slowly during 1 h, such that the ether refluxed gently. Stirring was continued for an additional 1.5 h following the completion of addition of 1-butyl bromide, and water (3.6 mL, saturated with ammonium chloride) was added. The reaction feed was allowed to settle, and the clear supernatant ether layer was decanted into the distillation flask. Ether was next distilled off at argon flow, and the residual tributylborane was distilled under vacuum. Yield 24 g (85%),11B NMR (128 MHz, C6D6, δ, ppm): 86.0.  
Lactide polymerization. Lactide polymerization was performed in bulk at 110 °C and 120 °C. Lactide (1 g, 6.94 mmol), calculated amounts of AcONa and DHBQ, and magnetic stirrer were placed into a preliminary flame-dried glass ampoule. The ampoule was connected to a vacuum line, degassed, fire sealed from the unit and placed into a thermostat. When the required conversion was achieved, the ampoules were removed from the thermostat and cooled in an ice bath. The ampoule was opened and a sample was taken to determine the conversion, dissolved in CDCl3 and analyzed by 1H NMR. PLA was isolated by precipitation with cold ethanol from a solution in chloroform and dried under reduced pressure at 40 °C. The conversion was calculated based on the peak intensities of the methine groups of PLA (5.26 – 5.10 ppm) and lactide (5.10 – 4.95 ppm): 
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Copolymerization. A typical procedure of the block copolymerization is as follows: PLA-macroquinone (1 g, 8.94 mmol), AIBN (2.40 mg, 58.6 μmol), styrene (5.52 mL, 48.0 mmol) and THF (5.52 mL, 86.2 mmol) were placed into a flask. After dissolving, the solution was poured into glass ampoules (2 mL). The ampoule was connected to a vacuum line and degassed by four freezing – defrosting cycles. In another ampoule, tributylborane solution in hexane (82.4 mM, 3.2 mL) was added from the burette connected to the vacuum line. The hexane from the solution was removed under reduced pressure. The contents of the ampoules were quickly mixed and frozen using liquid nitrogen and then the ampoule was fire sealed. After the thawing, the ampoule was placed into thermostat preheated up to 80° C. In a given time after initiation of copolymerization, the ampoule was withdrawn from the thermostat and cooled with ice bath. The resulting copolymer was isolated by precipitation into hexane and dried under reduced pressure. Styrene conversion was determined gravimetrically. 
Instrumentation

Gel-permeation chromatography. The molecular weight characteristics of polymers was analyzed by gel-permeation chromatography in THF at 40°C (eluent flow rate was 1 mL/min) on a Shimadzu Prominence LC-20VP liquid chromatograph equipped with three PSS-SDV columns filled with polystyrene-divinylbenzene gel (pore sizes 103 Å, 105 Å and 106 Å). A differential refractometer (RID-20A) was used as a detector. Chromatograms were processed with the LC Solution software package. Narrow-dispersed polystyrene standards purchased from PSS were employed for calibration. 

IR spectroscopy. IR spectra were recorded at room temperature on a FSM 2201 spectrometer. The polymer samples were studied as transparent films formed from 5 % solutions in chloroform by casting onto ZnSe glasses. 

MALDI-TOF mass spectrometry. The MALDI-TOF MS analysis of polymers were performed under linear conditions on a Bruker Microflex LT instrument equipped with a nitrogen laser (λ = 337.1 nm). The spectrometer was calibrated by the peaks [PMMA + Na]+ of narrow-dispersed PMMA standards. The calibration dependence was approximated by third-power polynomial. The experimental data were processed by the Bruker flexControl and flexAnalysis software. The matrix was trans-2-[3-(4-tert-butylphenyl)-2-methyl-2-propenylidene]malonitrile. Test samples were prepared mixing a solution of polymer (10 mg/mL, 5 μL), a solution of the matrix (20 mg/mL, 10 μL), and silver trifluoroacetate (5 mg/mL, 3 μL) in THF. The resulting solution (2 μL) was applied onto a stainless steel support and analyzed. 

UV-VIS spectroscopy. UV-VIS spectra were measured on a Shimadzu UV-1900i spectrophotometer. The spectra were processed using the LabSolutions UV-VIS software package.

NMR spectroscopy. 1H NMR spectra were recorded on a Bruker DPX-200 instrument at an operating frequency of 200 MHz at room temperature. 

Copolymer composition was determined from 1H NMR data. Lactide mole fraction in the copolymer (F(PLA)) was calculated from intensities of phenyl groups (7.23 – 6.20 ppm) and methine groups of lactide (5.26 – 5.10 ppm) according to equation: 
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DSC analysis. Glass-transition temperatures (Tg) were studied on a Mettler Toledo TGA/DSC 3+ instrument in argon atmosphere. The scanning rate was 5 K/min. The measurements were performed in a standard aluminum crucible with a punctured cover. Thermograms were registered in the third heating-cooling-heating cycle. 
Physical and mechanical properties. Physical and mechanical tests of the polymer films were performed on a Zwick/Roell Z005 testing machine. Films were preparing by casting a 15 wt % solution in chloroform on a pretreated Teflon support. The films were dried for a week at room temperature in air and then, after taking off from the surface, at reduced pressure to constant weight. 

[image: image3]
Figure 1S. GPC-traces of PLA obtained at 120 °C. [LA]/[AcONa]/[DHBQ] = 100/1/1 
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	M.W. = DHBQ + n(LA) + Na+ 

Theoretical values

3,331.0
n = 22
3,475.0
n = 23
3,619.0
n = 24
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	Theoretical values

3,259.0
n = 21
3,403.0
n = 22
3,547.0
n = 23
3,691.0
n = 24



	M(DHBQ) = 140 g/mol 

M(Na+) = 23 g/mol 

M(L-LA) = 144 g/mol


Figure 2S. MALDI-TOF MS spectrum of PLA obtained at 120° C from [LA]/[AcONa]/[DHBQ] = 100/1/1, expected structures and theoretical molecular weights of the PLA possessing a DHBQ unit and a OH-group at the ω-chain end.
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Figure 3S. FT-IR spectra polystyrene, extracted from hybrid copolymer in the Soxhlet apparatus (a), and purified hybrid copolymer (b). 
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