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We earlier reported on the living anionic polymerization of
f-myrcene at room temperature using sec-butyllithium as the
initiator and pr-limonene as a bio-sourced unsaturated hydro-
carbon solvent." First kinetic studies, based on three experi-
ments conducted with constant monomer-to-initiator ratio,
suggested that the reaction order with respect to initial
initiator (not active chain end) concentration is 0.9 + 0.1, and
polymyrcenyllithium chains should therefore be present as
single chains and not forming associates — this is not correct.
The results of additional kinetic experiments with 1 M or 2
M monomer solutions and different initiator concentrations of
10.0-39.6 mM are summarized in Table 1, #4-7 (the re-evalu-

Table 1 Anionic polymerization of B-myrcene (Myr) with sec-butyl-
lithium (sBulLi) in pL-limonene at room temperature

[Myr], [sBuLi]y x,* M@'? MBEC € [P*]o¢ Kapp”

# M) (mM) (%) (kgmol™) (kgmol™) Y (mM) (min~
1 2.79 60.3 92 5.86 6.91 1.07 51.1 0.0744
2 1.22 26.5 92 5.83 6.34 1.05 24.4 0.0367
3 0.64 13.9 89 5.64 7.80 1.05 10.1 0.0187
4 1.02 19.5 98 7.04 12.70 1.04 10.8 0.0296
5 1.00 10.0 92  12.59 20.50 1.04 6.1 0.0253
6 1.95 39.6 98 6.63 7.58 1.05 34.6 0.0570
7 2.00 19.7 89 12.36 24.60 1.05 9.9 0.0259

“Monomer conversion for the last sample of the kinetic experiment,
by 'H NMR spectroscopy. ” Calculated number-average molar mass,
M = ([Myr]o/[sBuLi]yxp136.2 + 58)/1000 kg mol~". * Number-average
molar mass of the final polymyrcene sample, by SEC with 1,4-polyiso-
prene standard (PSS, Mainz, Germany) calibration.  Dispersity index
of the final polymyrcene sample, by SEC. °Concentration of active
chain ends, [P*], = [sBuLi]y-M/MS*C. /Apparent rate constant of
propagation, k,pp = slope of linear pseudo first-order time-conversion
plot.
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ated kinetic data of the original three experiments' are
included in Table 1 as #1-3). Monomer conversions were deter-
mined by "H NMR spectroscopy,' and apparent rate constants
of propagation (k,,p) were obtained from the slopes of the
linear pseudo first-order time-conversion plots (Fig. 1A).
Number-average molar masses of polymyrcenes were deter-
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Fig. 1 (A) Pseudo first-order time-conversion plots for the sec-butyl-
lithium initiated anionic polymerizations of p-myrcene in pL-limonene at
room temperature (Table 1, #4-7). (B) Evolution of the number-average
molar mass, M3EC, as a function of monomer conversion and SEC traces
of the final polymyrcene samples #4-7.
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Fig. 2 Bilogarithmic plot of the apparent rate constant k,p, vs. the con-
centration of active chains [P*]y; slope of linear regression line (solid
line): 0.57 + 0.11 (slope of dashed line: 0.5).
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mined by size exclusion chromatography (SEC) with 1,4-polyi-
soprene calibration (MSEC, Fig. 1B), and concentrations of
active chain ends ([P*],) were calculated from the initial
initiator concentrations times the ratio of calculated over
experimental number-average molar masses (M®!/MSEC) at a
given monomer conversion Xxp,.

With this larger data set (Table 1) we obtain the bilogarith-
mic plot of k,pp, vs. [P¥], in Fig. 2, according to which the reac-
tion order with respect to active chain ends is close to one
half, suggesting that the polymyrcenyllithium chains are
present as dimeric associates and not, as proposed earlier, as
single chains.

We apologize for any inconvenience or debate this may
have caused.
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