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Scheme S1 Proposed mechanism and elementary reactions for the synthesis of CM-

PE
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Figure S1 Typical *C NMR spectrum of precursor PE (1,1,2,2-tetrachloroethane-d2).
Resonance peaks assigned according to the reference, Macromolecules 2002, 35, 2,

339-345. Detailed assignments were shown in Table S1.



Table S1 Carbon-13 chemical shifts and assignments for precursor PE

¥Bn  aBn prg, BB,  brB, brB,

N/ y

(n-1)B,

4B, to (n-3)B,

4B,
2B,
1B,
chemical shift (ppm) assignments chemical shift (ppm) assignments
CH; (main
10.8 1B, 29.7
chain)
YB27 YB47 YBH’
14.0 1B4, 1B, (n=6) 30.2
(n'2)Bn
22.6 2B, 31.9 uncertain
23.1 2By 324 3B,
2B25 BBZa BBna (n- aBZa 4B45 (IB4,
27.0 34.2
I)Bn Q’BHJ nBl‘l
29.2 3By 37.8 brB,, brB,
294 4B, 39.3 brB,




S B B T ~ NOnONNE T @O
<N w L] NN N — [=] NOF—*Q-MN*OQ
= -— - L (=) T OO NNNNT M~
\ | P RETS | sl ALl SOl
Solvent
Impuritiy
etg from PE
f i ¢
CM-PE £ 1 | a\
l i .' b A ‘
g L lehghile | ; L.
s | i

T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 20 70 80 a0 40 30 20 10
Chemical Shift

Figure S2 ')C NMR spectra of the typical CM-PE (1,1,2,2-tetrachloroethane-d2,
Entry 6 in Table 1) and the original PE.

Figure S3 Scale-up synthesis of hundreds grams of CM-PE under the solvent-free

conditions
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Figure S4 Typical FTIR spectra of PE, CM-PE, and chromone (CM). Symbols 6 and
p stand for bending and rocking, respectively. Absorption peaks without symbol are

due to bond stretching. Characteristic peaks for PE, CM-PE, and chromone are listed

in Table S2.



Table S2 Characteristic peaks for PE, CM-PE, and chromone in FTIR

Peak (cm™) Bond Description Sample
2919, 2850 C-H Stretching
1474, 1464 C-H Bending, in CH,
1378 C-H Bending, in CH; o
720 C—C in (CHy),, n>6 Rocking
1698 C=0 Stretching
1607 C=C in benzene ring Stretching
CM-PE
1306, 1229 C—H in benzene ring Bending
3086 C—H in benzene ring Stretching
C=C & C=0
1652 (overlapping due to Stretching
conjuction) CM
C-H in -CH=CH,
865, 843 Bending

(Disappeared in CM-PE)
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Figure S5 Water contact angles of parent PE and CM-PE



Table S3 Functionalization of PE with CM catalyzed by DTBP
Entry T/°C t/h NAP.*» CM/DBTP CM¢ M., b T, T.

PE;®  (mol%) (g/mol) AHn® (o) AH oy
J/g) ¢
J/g)

PE - _  _ N 0 7460 230 659  100.5/1050 643 908
1 140 1 1 10/5/1 121 8950 39 495 9838 498 878
2 140 1 1 10/10/1 194 9570 88 444 918 390 76.8
3 140 1 1 15/10/1 157 8600 59 403  92.9 403 789
4 140 1 1 3010/1 146 8760 47 425 932 413 786
5 140 11 50/10/1 074 7980 3.0 506 994 496 89.6
6 140 2 1 30/10/1 405 8850 68 480 932 469 79.4
7 140 1 3 50/10/1 061 8430 22 556 99.8 513 897
8 140 5 3 50/10/1 298 7430 44 347 875 331 721
9 125 6 1 30101 050 7600 27 461  99.8 433 89.0
10 140 1 0 5/5/1 033 12300 46 497 987 499 882
11 140 1 0 10/5/1 042 11980 48 552  98.1 53.0 87.0
2 140 1 0 10/10/1 074 13050 200 529 944 571 812
13 140 1 0 15/10/1 109 13870 94 438 944 454 80.5
14 125 1 0 15/10/1 044 8190 23 590 1008 69.4 89.1
5 130 1 1 30101 053 7590 23 562 101.0 534 90.5
16 150 075 1 3010/1 342 9240 7.6 344 904 345 744
17F 125 025 0 15/10/1 018 7440 18 579  101.0 527 90.5
187 140 025 0 30101 0.19 6840 19 619 904 544 744

2 The weight ratios of naphthalene as a solvent to the precursor PE. ® The molar ratios of CM and DTBP to 100 ethylene units. ¢ CM graft ratio in



CM-PE. ¢ GPC data. ¢ AH,, and AH, values were normalized to PE based on calculated weight ratios. f Reactive extrusion conditions.



Table S4 TGA data for PE and CM-PEs

Sample Tsy, (°C) Tonset (°C)
PE 305.7 327.1
CM-PEO0.50 3294 371.1
CM-PE0.74 336.5 374.7
CM-PEI1.21 334.4 3724
CM-PE1.94 329.8 386.7
CM-PE2.98 331.7 391.2
CM-PE4.05 344.3 393.8
LDPE 297.9 3184

LDPE/CM-PE4.05 Blend (90/10, w/w) 308.4 344.8
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Figure S6 Digital pictures illustrating solvent- and metal-free C-H activation of PE.

(A) A mixture of PE and chromone.

(B) After PE and chromone melting down, DTBP was injected into the mixture to
start the reaction.

(C) CM-PE was dissolved in hot xylene and precipitated later using cold methanol.
Picture shows that CM-PE was completely soluble in xylene.

(D) Grams of CM-PE in a bright yellow powder form was synthesized.
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