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Figure S1. Synthetic route for the preparation of the monomerIDA. (i) Pd(PPh;),Cl,, Cul, Et;N, DMF, (ii) Ag,COs;,
heating, (iii) hexyl bromide, K,COj3, (iv) dibromoalkane, K,COj; and (v) imidazole, KOH.
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Figure S2. (a) IR spectra of (1) IDA and (2) PS-b-(PAA-sg-IDA) after irradiation at 254 nm. (b) IR spectra of the

diacetylene vibration range.
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Figure S3. A) Photoluminescence emission spectra of recorded at various time intervals, up to 20 min when the
reaction mixture reached a photostationary state (., = 365 nm) of PS-b-(PAA-sg-IDAg_,) solution at 40 uM. B)
Photograph under an ambient light of solutions of IDA monomer and PS-b-P(AA-sg-IDAg_,,) in chloroform before

and after irradiation at 254 nm for 20 min, respectively. The concentration is 7 mM as calculated by IDA.
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Figure S4. Molecular models of the DPDA and PDPDA.
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Table S1. Energy levels of frontier molecular orbitals and HOMO-LUMO energy gaps, computed at the
B3LYP/6-31G* level of theory.

Compound E(HOMO)/eV ELUMO)/eV AE/eV
monomer model -5.12 -1.26 3.86
polydiacetylene model -4.76 -1.96 2.80

Table S2. Lowest vertical excitation energies (So— S,), oscillator strengths (f) and molecular orbital compositions,
computed at the TD-CAMB3LYP/6-31G* level of theory.

Compound Nexc f MO composition
monomer model 373eV,332nm 1.320 HOMO — LUMO (85%)
polydiacetylene model 2.92eV,423nm 1.087 HOMO —LUMO (94%)
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Figure S5. Simulated absorption spectra of the monomer model and polydiacetylene mode.
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Figure S6. Grazing-incidence small angle X-ray scattering (GISAXS) data of PS-b-(PAA-sg-IDA _y4): (a) as-cast
film and (b) film after annealing in DMF. The peaks show local order, but long-range disorder, and the arrows point
to the ring arising from local monomer order in the film. (c) Bright field TEM image and (d) HAADF-STEM image
of an as-cast film of PS-b-(PAA-sg-IDA y_4 after irradiation. (e) Bright field TEM and (f) HAADF-STEM images
of an annealed of PS-b-(PAA-sg-IDA _,, after irradiation. Note: Figure S6f is a magnified region of Figure 4E,
without the added dashed circles.
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Figure S7. Emission spectra (A, = 365 nm) changes of (a) an as-cast film and (b) a film after solvent annealing with

DMF vapor of PS-b-(PAA-sg-IDA y_,). The spectra were recorded at various time intervals.

Figure S8. AFM (phase) images of P(S-co-BrS)-b-(PAA-sg-IDAg_y,) on (a) a film after solvent annealing with
DMF vapor and (b) a micropatterned film after reannealing with DMF vapor.” It is missing a space after S8.
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Figure S9. The confocal luminescence images for the patterning film after rinsing under the channel with the
wavelength ranges of (a) 510-530 nm and (b) 460—480 nm. Scale bar, 500 pm. (c) (1,2) The intensity values of
different channels (corresponding to the images (a) and (b), respectively) along the line highlighted.
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Figure S10. Plot of absorbance at 344 nm of the IDA monomer upon different concentrations.

Luminescence quantum yield was determined using optically matching solution of Rhodamine B (®r = 0.7) as

standard.3' The quantum yield was calculated using the below equation.
D = ¢r(ArFs/ AgFy) (nsznrz)

where, A, and A, are the absorbance of the sample and reference solutions, respectively, at the same excitation
wavelength, F; and F, are the corresponding relative integrated fluorescence intensities, and 1) is the refractive index

of the solvent. Accordingly, the quantum yield for IDA in this work is 6.79%.

Figure S11. Proposed models of the PDA.
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Figure S12. Absorption spectra of PS-b-P(AA-sg-IDAg.,,) with different concentrations (calculated by IDA) in
chloroform. Plot of the absorption peak at 344 nm in PS-b-P(AA-sg-IDAg_,) as a function of concentration.

REFERENCE

(S1) Kubin, R. F.; Fletcher, A. N. J. Lumin. 1982, 27, 455.

NMR Spectra

S7



12000

735
732

677
675

11000

10000

9000

8000

L7000

L6000

5000

4000

3000

I
L2000
F1000
L L L ,
=
<

-1000

-
o
S
=
°
°
°
°
N
°

1200

— 60381
— B592
_- W54
- 64
— 8287
— 7408

1100

1000

900

800

700

600

k400

L300

100

L-100

T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S8



L1600
1400
1200
1000
=800
600
400
k200

70

uwo;,“,u,;,”,m,_mu,),_m,“,H,u,l,s,ml,,,_nz, T R B B S
160
160 Fo
60
€60 - - rgz |- €011 ~_
M- 0972 \
TET 89'ST\"
—_— . .
£ Mw — meim - T6C~
€€T - v0T 9s1E <
per 4 ﬁ —_— 5 re6t
SeT = L=
| o ] -
ser &
A = o
9gT | 3
L€T e
o1 ] 289
o1 | _ 682 Y
11 ] M= See
- 7608 7
ut ] = 818
a1
6LT %
08t — - = fooz L= - ]
s6€ B \
L6€ D"
26€ Fe L9 H \
95"
k o YOve )
Tve
L£99 ~
Fe 166 —
89 ko
089 %
€61
€89 7 — — et | -
- < =
589 -
L \ J
L —_— \mJ\ Fose | =
L
9L

80
S9

90

100
f1 (ppm)

130 120

140

200 190 180

210




6500
L6000
5
5000
5

4000
3000
2000

1500
L1000
=500

=500

1300
1200

060
160
w60

760 —

Nm/

mmﬁ)ﬁ —
mmq D

e

ver S—

vml

SHT
SHT -
o1
ost
15T 4

9T ]
8LT ]

08T 1
08T
T8I 1
<8l 1
88T 1
06T 1
we ]
13743
e
V6'€
S6'€
96'€ 1
LE€E
86'€ 1

P

66°¢€ -

89
89

kgt

- 6CY

O(CH,)sCHj3

mh._”% —_—

(@]
<
O
N
I
=
o0

9'S
LEY
qc

e 007

e g7

l il v4

89
589
€L
VL
SY'L
SY'L

€01
09T
LTSt
89'S5¢
16T
66'8¢C
aec
9STE
99¢e
SL'EE

06’29
€C'89
€6'CL

(ppm)

f1

oo n
6718
Ve

€Ldr
L8
o

——

v —

8963
€669 v

1000
500
100

1100
=900
800
=600
300
200

10

60 50 40 30

0

10 100 90 80 7
(ppm)
S10

f1

120

130

O(CHy)5CHj3

150 140

160

180

190

200

@]
s
O

2
T
@

210

220




[-10000

9000
L8000

L7000
6000

000

5

4000

3000

2000

1000

060
060
160
260
zer
g€t
g€t
ver
YET
geT
o€t
9€T
1]
o1 ]
]
1
a1 |
6.1
081 1
181 1
81
781 -
€6€
v6°€
s6€ |
96 |
96°¢ |
96°¢ ]

|

D.

——
—
|

86'¢ ]
189
189
89
€89
89
S$89
YL

)

/

Fooe

me.m
ey

W a9

JV6E
- 2560

- Rge0

€L
VL
Sv'L
Sv'L
SV'L
Sv'L
LVL

|

) A@.m

60T

(ppm)

f1

2200
L2100

2000

L1900

1800

1500

L1400

L1300

L1200

1100

1000

=900

=800

=700

=600

=500

400

=300

=200

=100

=-200

L-300

- -400

€odar
68'dl
091L
SO
L'q
6r6d —
€0ve ~
gL —

069
8869 v

T
100

110

(ppm)

1

S11



