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Table S1. Molar feed ratios used to monitor kinetics of 1a-a/t-2 and 1b-alt-2 gradient
copolymerization.

Entry | Feed ratio 1a 1b 2 G3
1la/1b mmol/ mg/ volume (uL) | mmol/mg/volume mmol/ puL mmol/ pL
(L)
1 0.9/0.1 0.185/35.8 /138 0.0206/ 5.5/ 12.1 0.206/ 20 0.0103/
36.3
2 0.8/0.2 0.165/31.9/123 0.0412/11.0/24.2 0.206/ 20 "
3 0.7/0.3 0.144 /27.8 /107 0.0618/16.5/36.4 0.206/ 20 "
4 0.6/ 0.4 0.124/23.9/92 0.0824/22.0/48.5 0.206/ 20 "
5 0.5/ 0.5 0.103/19.9/77 0.103/27.5/60.6 0.206/ 20 "
6 0.4/ 0.6 0.0824/15.9/61 0.124/33.0/72.8 0.206/ 20 "
7 0.3/0.7 0.0618/11.9/46 0.144 /38.5/85 0.206/ 20 "
8 0.2/0.8 0.0412/7.96/31 0.165/44.1 /97 0.206/ 20 "
9 0.1/0.9 0.0206/3.98/15.3 0.185/49.4 /109 0.206/ 20 "
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Table S2. Parameters determined for 1la-a/t-2 and 1b-alt-2 in gradient copolymerization of 1a,

1b, and 2.

entry Fin® Fia2®  Fwl®  Zw® Zn® Z° Fe G' He n" g

1 09 0961 0.039 0766 0392 2918 2464 8.099 2.892 2.642 0.944

2 0.8 0919 0.081 0.658 0.387 2192 11.34 4719 2360 1.863 0.932

3 0.7 0.894 0.106 0.585 0332 2179 8433 3410 1775 1.751 0.911

4 0.6 0.842 0.158 05 0271 2192 5329 1974 1108 1.541 0.865

5 0.5 0744 0256 0.753 0.518 1.916 2906 0.995 0.792 1.031 0.821

6 04 0656 0.344 0.532 0342 1.814 1906 0.500 0.579 0.664 0.770

7 03 0412 058 0791 0399 3.074 0701 -0.100 0.074 - 0.300
0.394

8 02 0258 0.742 0.813 0458 2.737 0348 -0.238 0.046 - 0.211
1.086

9 0.1 0.055 0945 0.816 0.51 2373 0.058 -0.397 0.010 - 0.056
2.165

2 Molar feed ratio of 1a. °Molar fraction of 1a-2 in copolymer determined by *H NMR
spectroscopy. “Monomer conversion determined by *H NMR spectroscopy, 9Z = log(1-1a)/log

(1-Tab), °F = F1a/ Fb, ‘G’ = (F-1)/Z where, 8H' = F/Z%,"n = G’/( H'+a) where o = (H‘max H'‘min)°%, i

=H/( H+a).
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Table S3. mean sequence length (1) of each monomer and probability of finding x sequence N1a-
2(x) and N1b-2(x)

entry fi. fi, Meansequence Meansequence Niaz(1):  Nia2 (2): N1 (3):
length a2 length pip-2 Nlb-z(l) N1b-2 (2) N1b-2 (3)

1 09 0.1 205 1.04 nd? nd nd

2 0.8 0.2 9.68 1.09 nd nd nd

3 0.7 03 6.06 1.15 nd nd nd

4 0.6 04 4.26 1.25 nd nd nd

5 0.5 05 317 1.37 32/.74 .21/.20 .15 /.05

6 0.4 06 245 1.56 nd nd nd

7 0.3 0.7 193 1.86 .52 /.54 .25/.25 12/ .11

8 0.2 08 154 2.48 nd nd nd

9 0.1 09 1.24 4.33 nd nd nd

”nd” stands for not determined.
IJ'la-Z = 1 + r1a-2 (fla /flb)' I"I'lb-Z = 1 + rlb-Z (fla /flb)

Nla-Z (X) =

P11 =la2 / (rla-Z + (flb/fla); Pzz = b2 / (r1b-z * (fla /flb)'

Pll

(

x-1)
(1- Pll); N1b-2(X) =P,

(

x-1)
, - (1- Pzz)
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Fig. S1 *H NMR (CDCls) spectrum of monomer 1a with side chain protons assigned.
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Fig. S3 'H NMR (CDCls) spectrum of precipitated poly(1a-alt-2).0, P1.
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Fig. S5 'H NMR (CDCls) spectrum of precipitated diblock copolymer, P3.
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Fig. S6 'H NMR (CDCls) spectrum of precipitated hexablock copolymer, P4.
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Fig. S7 *H NMR (CDCls) spectrum of precipitated gradient copolymer, P5.
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Fig. S9 Multi-step synthesis of hexablock copolymer P4 prepared by sequential addition. A1 and
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respectively.
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With Jaacks model, reactivity ratios are estimated based on the assumption of ideal
copolymerization, thusrixr, =1

d[M1] / d[M2] = r1 ([M1] / [M2]
[M1] / [My,0] = ([M2] /[M2,0])"

Log ([M1] / [My,0]) = r1 log([M2] / [M2,0])
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Fig. S26. Representative SEM images of polymer films prepared from (A) chloroform, (B) 2-
propanol.
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