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Experimental Part

Materials

Methyl methacrylate (MMA) was purchased from SigAldrich and was purified with an
inhibitor-remover before use. Disperse red 1 anems-1-methanol were purchased from Sigma-
Aldrich and were used without purification. Azolésputyronitrile) (AIBN, Aldrich) was
recrystallized from methanol. 2-Cyano-2-butyl ditenzoate (CBDB) was prepared according to
a literature procedure for a related compotthd.

All analytical grade solvents were purchased frowsBlve Ltd or Fluka. Column chromatography
was carried out on either standardized aluminiuide20 or silica gel purchased from Merck. The
deuterated solvents (CDLbr CD,Cl,) for NMR spectroscopy were obtained from Cambridge

Isotope Laboratories.

Instrumentation

Size-exclusion chromatography (SEC) was perfornred 8himadzu system equipped with a SCL-
10A system controller, a LC-10AD pump, a RID-10Araetive index detector and a PSS SDV
column with chloroform:triethylamine:2-propanol (82) as eluent and the column oven was set
to 50 °C. PMMA calibration standards were used.

Nuclear magnetic resonance spectra were recordedvamian Mercury 400 MHz spectrometer at
298 K. Chemical shifts are reported in parts pdtiani (ppm) calibrated to an internal standard,
tetramethylsilane (TMS) in deuterated solvents (GRE CD,CI,).

UV/vis spectra were recorded on a Perkin-Elmer Lawhdl UV/vis spectrophotometer equipped
with a PTP-6 Peltier system to heat or cool theettiev For fluorescence measurements a Perkin-
Elmer Luminescence Spectrometer LS 50B with a PTHeltier Temperature Programmer were
used. For the temperature measurements on theseogb®mtometers a temperature profile with a
temperature rate of 0.5 °C/min was used.

Elemental analyses were carried out on a EuroVé&uonEA300 elemental analyzer for CHNS-O.
The cloud point measurements for the identificatidrthe UCST behavior were performed by
heating the polymer (1.0 mg/mL) in ethanol or etilamater mixtures from 10 to 70 °C with a
heating rate of 1.0 °C per minute followed by coglito 10 °C at a cooling rate of 1.0 °C per
minute after keeping it 10 minutes at 70 °C. Thysle was repeated three times. During these
controlled cycles the transmission through the tgmis was monitored in a Crystall6™ from
Avantium Technologies. The cloud points are regbds the 50% transmittance temperature in the

third heating run.
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Synthesis of monomer 3a, DR1-MA:
(2-{N-Ethyl-N-[4-(4-nitrophenylazo)phenyl]amino}ethyl methacrg}’”
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A solution of 1.0 g (3.2 mmol) disperse red 1 (DRhY 1.46 mL of triethylamine (10.5 mmol) in
50 mL of anhydrous THF was prepared followed byp#nse addition of methacryloyl chloride
(0.92 mL, 9.5 mmol) under stirring at 0 °C. Theuléag mixture was stirred at 0 °C and allowed
to warm to room temperature during 24 hours. Sulbsetty, the solvent was evaporated under
reduced pressure and the solid residue was dissoivdiethyl ether and washed with water. After
evaporation of the diethyl ether, the crude proddBl-methacrylate was purified by silica gel
chromatography eluting withthexane/methylene chloride (1:5).

GC-MS: mz (%) = 382 (20) [M], 283 (100) [M - CsH;0,], 237 (16) [283 — Ng). 'H-NMR (400
MHz, CDCly): = 8.33 (d,2J = 8.4 Hz, 2H, H), 7.91 (ddJ = 8.8 Hz, 4H, %, 6.81 (d>) = 8.4
Hz, 2H, H), 6.14 (s, 1H, B, 5.59 (s, 1H, 8, 4.37 (1,23 = 6.4 Hz, 2H, B¥), 3.73 (1,3 = 6 Hz, 2H,
H"), 3.56 (9,%) = 7.2 Hz, 2H, B), 1.94 (s, 3H, &), 1.26 (s, 3H, B ppm.Elemental analyss:
CooH22N4O,4 (382.41): cal.: C 62.82% H 5.80% N 14.65%; fou@d62.49% H 5.82% N 14.60%.
UV/vis (ethanol): Ama/nm (g(M™-cm?): 284 (10,360), 470 (31,980).
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Synthesis of monomer 3b, (PyMMA): Pyrene-1-ylmethyl-methacrylaté’

A solution of triethylamine (1.80 mL, 12.8 mmol)cat.0 g of pyrene-1-ylmethanol (4.3 mmol) in
50 mL of anhydrous THF was prepared followed bypeise addition of methacryloyl chloride
(1.24 mL, 12.8 mmol) under stirring at 0 °C. Thagaton was then stirred and allowed to warm to
room temperature overnight (24 hours). Subsequetitéy reaction medium was filtered and the
solvent was evaporated under reduced pressurerwalitgs the solid residue was dissolved in
diethyl ether and washed with water. After evapgoraof the diethyl ether, the crude monomer has
been purified by recrystallization from ethano#ét°C.

GC-MS: mVz (%) = 300 (38) [M], 215 (100) [M -C,;Hs0,], 203 (9) [GH.o+ H'], 189 (8), 107 (5),
94 (9), 41 (10) [all aromatic fragmentatiofH-NMR (400 MHz, CDCl3): 6 = 8.32-8.00 (m, 9H,
aromatic H'9, 6.16 (s, 1H, H), 5.91 (s, 2H, M), 5.57 (s, 1H, K), 1.98 (s, 3H, ) ppm.**C-
NMR (100 MHz, CDCly): ¢ = 167.4 (C=0), 136.2, 131.7, 131.2, 130.7, 129.5,0,2128.1, 127.8,
127.6, 127.3, 126.1, 126.0, 125.5, 125.4, 124.9,6,2124.5, 122.9 (16 aromatic C and -C3{CH
65.0 (CH-0), 18.4 (-CH) ppm.Elemental analysis: C,;H160, (300.35): cal.: C 83.98% H 5.37%;
found: C 84.08% H 5.64%JV/vis (n-heptane): Ana/nm (@(M™-cni?): 201 (16,120), 233 (26,060),
242 (46,680), 265 (16,350), 276 (31,270), 312 (@),7826 (20,210), 342 (32,52®luor escence
(THF): Ama/nm: 377, 394, 416 (shoulder), 435 (shoulder).
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Synthesis of copolymer 5a: Poly(MMA-stat-DR1-MA)
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Poly(MMA-stat-DR1-MA) was prepared in a closed reaction vess&él w [MMA]:[DR1-MA]:
[CBDBIJ:[AIBN] ratio of 97:3:1:0.25. The polymerizian mixture was prepared with 0.41 mL
MMA (3.88 mmol), 1.59 mL toluene, 1.64 mg of AIBND.01 mmol), 45.9 mg of DR1-MA
(0.12 mmol) and 9.41 mg CBDB (0.04 mmol). Beforee tholymerization, the solution was
degassed by bubbling with argon for at least 30 @ubsequently, the reaction mixture was heated
to 70 °C for 12 hours. Afterwards the polymer migtwas diluted with dichloromethane and
precipitated twice in ice-cold methanol resultingaired powder.

UV/vis (1,4-dioxane): Ama/nm (&(M™*-cni®)): 288 (44,440), 468 (92,610).

Table S1. Characterization of the precipitated poly(MMA-stat-DR1-MA).

M, [g mol™]? M, [g mol™]°
SEC 'H NMR

5a 95/5 10,500 1.08 97 14,000 134

& Obtained from SEC with CHgAhs eluent and PMMA standards.
® Obtained from the integrals of the RAFT end granp the polymer backbone in thé-NMR spectrum
(400 MHz, CQCly).

sample  [MMA]/[ DR1-MA] PDI*  DPgc? DPyur”

Table S2: Composition of poly(MMA-stat- DR1-MA).

Composition®

sample theor. ratio Composition? UV /vis
1
MMA/DR1-MA HNMR DR1 [%]
5a 97/3 95/2.6 2.9

2 Obtained from the integrals of the DR1 and theymair backbone in thi NMR spectrum.
® Obtained from the of the UV/vis spectrum using the Lambert-Beer-Lad M, of SEC.
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Synthesis of copolymer 5b: Poly(MMA-stat-PyMMA)

Poly(MMA-stat-PyMMA) was prepared in a closed reaction vesséhwai [MMA].[PYMMA]:
[CBDB]:[AIBN] ratio of 95:5:1:0.25. The polymerizan mixture was prepared by dissolving
1.64 mg of AIBN (0.01 mmol), 60.1 mg of PyMMA (Oni2mol) and 9.41 mg CBDB (0.04 mmol)
in 0.40 mL MMA (3.8 mmol) and 1.60 mL toluene. Beddhe polymerization, the solutions were
degassed by bubbling with argon for at least 30 ®ibsequently, the reaction mixture was heated
to 70 °C for 12 hours. Afterwards the polymer migtwas diluted with dichloromethane and
precipitated twice in ice-cold methanol resultingai pink powder.

UVNvis (14-dioxane): Ama/nm ((M™*-cmi'): 244 (211,340), 266 (120,160), 277
(216,290), 314 (66,970), 328 (141,960), 342 (20a)4Fluorescence (ethanol/water
[80/20]): Amaxnm: 395, 453.

Table S3: Characterization of the precipitated poly(MMA-stat-PyMMA).

-1a -1b
sample  [MMAJ/[PyMMA] Mn [gE”éO' ] PDI®  DPgc? MfljgNr&og ] DPuwr’
5b 95/5 9,100 1.16 82 13,100 117

& Obtained from SEC with CHgAhs eluent and PMMA standards.
® Obtained from the integrals of the RAFT end granp the polymer backbone in thé-NMR spectrum
(400 MHz, CDQCly).

Table S4. Composition of poly(MMA-stat-PyMMA).

(i b
theor. ratio Composition® Composition

sample MMA/PYMMA IH NMR pyLrJ(\e/r{:a/[IOS/o |
5b 95/5 95/5.3 4.9

2 Obtained from the integrals of the pyrene andpibigmer backbone in th#d-NMR spectrum.
® Obtained from the of the UV/vis spectrum using the Lambert-Beer-Lad M, of SEC.
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Figure S1. UV-vis spectra at different temperatures to demanstthe temperature dependence of

1a, DR1 in ethanol (2.4 Thmol LY.
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Figure S2. SEC traces of copolymei@a (left) and5b (right). The M, and PDI values were
determined from the RI traces with PMMA standards
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Figure S3. Cloud point measurements for the identificationhef UCST behavior of copolym&a
(1.0 mg mLY).

Table S5 Observed solvatochromic shifts i and copolymeba in various solvents.

Sample  Solvent E+(30) [kecal mol ™1™ Aja [nm]®
la cyclohexene 30.9 449
la 1,4-dioxane 36.0 474
la ethyl acetate 38.1 481
la DMF 43.2 502
la ethanol 51.9 482
la 1 M HCI 63.1 515
ba 1,4-dioxane 36.0 468
ba ethyl acetate 38.1 472
5a DMF 43.2 491
ba ethanol 7 °C (globule, PMMA)  --- 480
ba ethanol 60 °C (coil) 470

[a] Recorded,values of that* — Tt transition in the respective solutionX# or 5a.
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