Supporting information

Design of dyes based on the quinoline or quinoxaline

skeleton towards visible light photoinitiators

Ilona Pyszka ', Beata Jedrzejewska !

1 Faculty of Chemical Technology and Engineering, Bydgoszcz University of Science and

Technology, 85-326 Bydgoszcz, Poland
* Correspondence: llona.Pyszka@pbs.edu.pl; Tel.: +48-52-374-9039

Table of contents Page
TH and BC NMR SPeCtra.......ocuviiiiiiiiiiii e S2
Normalized electronic absorption spectra of synthesized dyes in ethyl acetate — Figure
Normalized (a) fluorescence and (b) phosphorescence spectra of the synthesized dyes in 2-
methyltetrahydrofuran at room temperature — Figure S2..............cooooiiiiiiiii . S13
Electronic absorption spectrum, fluorescence and phosphorescence spectra of synthesized
dyes in 2-methyltetrahydrofuran. — Figure S3.............coooiiiiiiiiiiiiiiiiiiiiiiieeieiiieee 513
Absorption spectrum of the triplet state of the tested dyes recorded in deoxygenated
acetonitrile — FIgure S4............cooiiiiiiiiiiiiiiiiiii S14
Kinetic curves of the disappearance of the triplet state recorded for the tested dyes at DQ2 -
430 nm, DQ3 - 370 nm, DQ4 - 360 nm, DQ5 - 340 nm — Figure S5...............oooooviiiininn, S14

S1




'H spectrum of IPB

Mo . 180

ZE - BA

Soivent: DMSO o
Ambient temperature o
GEMLIN.-200BB  “crnmr’ ©

2ULSL SLAUENCE

Pulse 31.5 cegrees

Acg. time 3.740 sec

Widih 4337.6 Hz

32 repetitions

OHSEAVE Hi. 199.97602.4 Mz
DATA PNOCESSING

o
B n - " [» 0
Line broagening 0 1 Hz .3 v © 2N
Fl s12e 32768 %'ﬁ. iR
Total time 2 minutes C @ LN
® ™
<
o
@ m
m 2

e}
—2.490

L | T ‘ TTRTTTTTTTTTIrTT -! T 7 I T 1T T T ¥ ‘ T T 1 LI ‘ T T H T T ‘ T T T 7
1 10 9 8 ; 6 5 4 3 2 1 ppm
LAT_A‘ \_FJ LR L,1 -l
§.05 12.27
6.79 13.24
13C spectrum of IPB
No.184
m 0
ZK SA . 'ﬁ )

39.

Saolvent: [MSD
Ambient Lemperature
GEMINL-20038 'conmr”

.8979
3

39
-

PULSE SEQUENCE

Relax. celay 3.CG0 sec

Pulse 36.0 degrees

Acg. Lime 2.4E€9 ser

Width 18337 .6 Hz

2144 reostitions

0BSERVE C13, 50 .2840243 MHz
NECOURPLE  HY, 199.9770237 MHz
Fower 22 dB8

contindocusly an

WALTZ-16 modulated

DATA PROCESSING

| ine braoadening 1.0 Hz

T size 121072

Tclal time 3.3 nours

v

38.723

55,
—40 . 817
/ 49,401

0 r . ~ ]
s 33 g =
) ~ ¥ ; =]
g o = o =z by
a7 o T o
b | 2
m H i i ]
A i ‘ @
L | 9
i
|
|
e . J
\II\\!\\\i\\l!‘:l\\‘I\\I;(\I\{WT'W-E\\I“II\\|1\\I‘ T "\IIE\I ‘!.\\Ii\\|\;\l\lt\\T_TTT'!"FT"""[W"’"T‘I’rTTﬁ
180 150 1490 120 100 B8O c0 43 20 ppm

52



No.597

P - 520
Pulse Segquence: s2pui
Solvent: DMSD

Ambient temperature
GEMINI-200BB “chnmr"

Relax. delay 1.000 sec
Pulse 31.5 degrees

Acq. time 0.900 sec

Width 6000.0 hz

32 repetitions

DBSERVE 1, 1999785068 MHz
DATA PROCESSING

FT size 16384

Total time 2 min, 7 sec

12.543

9.582
9.439
9.406

8.534

'H spectrum of DQ1

3370

i
|

2.509

2.483

Nz.598
P - 8es

Pulan Ssquerce: a2pul
Solvenz: OwsO

AMI1ENT temperature
SEMINI-200BE  "conare'

Fulse F0.0 szorees
ACH. Lina 1.498 2ec
Wigth 16900.7 Hz
47904 renstizions
DBSERVE 13,  50.2845594 MRET
DSCOLPLE  H1, 199.9795085 Mz
Sauer 30 dB
sant1ma.sly on
#ALTZ- 18 nodulated

LATA PIOCESSIMNG
-1ne sroadenirg 1.0 Hz

F1 =izg B5336

Tokal time 478097 or,

24 ain

143508

154783

&

48 zsc

140,483

140

ELz]

— 132,536

b e o T T
3.67 4.33 18.37
3.40 16.10 4.29 15.27

T T
15.48  6.73
6.46

13C spectrum of DQ1

.a40

115
—116.610
- 144,687

478,117
s
18. 436

22

2
] !
R [
g

]

39.963

a4 491

=40 808

--39.566

N e

"
"

100 a2 BO

53



ha. 1048
P 1a

Fulzs Saguanca s2pil

Solveni IMS3
ier Eampzrature

it Lo
LEMINLI-20D3Z  “cinmet

Aelax. deley 1.980 ssc
Sulse 34.3 dagraes
Atc. time 2,300 sec
Wicth 5003.0 Hx

a

1=
193 9FBSCEE MHz
354G

ptal time

& 7in

34 ssc

]
@
L]

'H spectrum of DQ2

.20

=

7.
et 344

il 10 a g 7 & =3 4 3 Fom
- S et .
3.42 .88 8.40 .27
16,28 10,78 1317
BC f D
spectrum o 2
. DO2_13C

e
e i

sxwas aneczege g
B2, teisitiop pumtess SEETER SPER R 2759823
e R AS885 RASZIRAT = SRR
INSTRI WITOO HOO(-WON—O o~ -
b €392 dggnssEs o SSccsae
il 37333 BRSRSNEA 3 sgssaas
B WANZNNIZHE N

[
[T | | |t
L1l | l! L
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

54



Enlarged spectrum in the range of 110-150 ppm.
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'H spectrum of DQ3
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13C spectrum of DQ3

D - 1_13C
soagsgnerrzon 0 J
SEPMRE8ASLISET 3 5:%5’\:253
R b B303w8T
fzserzznsdas o Siicass
Pt
|
| ’H,r "
b
| Lo
! 'I | !
o |
L il JL
T T T T T T r T T ; T T T T T r r T r T T !
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 PRI

Enlarged spectrum in the range of 110-150 ppm.

o o aw o < - o

N Ao 3 ! 5

a0 EENS E s 5% B

sy SS o o N o

- 2z 0 o IR - o

[
[ 1
| ! 1 |
1
| ‘ ‘
| |
. ) . | j
At " i A Al M { m oy iy e " oy
WA e KAt oot i ool Wihopr AP Y ol wv“'n L / oy f ot v e L LR vy
T T T T T T T T T T T

155 150 145 140 135 130 125 120 115 110 105 ppm

57



Mo, L0BS
>

Pulse Sequence: sZpul
Splvent: COCIA

Arbient temperature
GEMINI-2D08B  “enhame"

Relex. delay 1.090 sec
PuiSa 27.0 dsgrasy

Acg. time 2.BQC sac

Wigltn 4408.4 Hy

80 resetitions

OBSERYE  H1, 139,3775573 Mz
DATA PRAUCISSING

FT siza 32788

Tota! time 10 min, 30 sac

'H spectrum of DQ4

o
g
g
m
EE
o g3y
; [ R Rl S SN
o8 -5BEFE 10T
BE BEB RN
To BRI eNeT
TR
L
o
2
5
W
[§ i
°
I
i
A i,
“ : T T T T e e g —r— -
g 8 7 51 & 4 5 ppm
et Ly o
12.95 24.84
B8.58 26.93 7.95
13C f DQ4
Spectrumo
DQ4_13C
Curent Data Params
23
Exeno
ERcero
R POy T RN O M@0
£2 - Acquisition Parancters BEANESRNTIIITIRAAALRRY - o
Date Zora0131 R m LR eI e N ann il 3
o e SRR ERaRanE=etAnny 488 2
INSTRUM VN MOONHNA - WOWWT olN— OO .
ROEHD 5 mm e $90288RARRGR888388828 Cee =
fey : IIIIIOOSNNNNNNNNNNYSS mEe S
NS \/
‘ |
|
I
. o ‘
) 'Iu\, II'J |
i Lottt 4\
T T T T T T T T T . T T T . T )
130 180 170 160 150 140 130 120 110 100 90 80 40 30 20 10 ppm

S8



Enlarged spectrum in the range of 10-150 ppm.
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'H spectrum of DQ5
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13C spectrum of DQ5
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Figure S1. Normalized electronic absorption spectra of synthesized dyes in ethyl acetate.
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Figure S2. Normalized (a) fluorescence and (b) phosphorescence spectra of
the synthesized dyes in 2-methyltetrahydrofuran at room temperature and at
liquid nitrogen temperature, respectively.
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Figure S3. Electronic absorption spectrum, fluorescence and phosphorescence
spectra of the tested dyes in 2-methyltetrahydrofuran.
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Figure S4. Absorption spectrum of the triplet state of the tested dyes recorded

in deoxygenated acetonitrile.
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Figure S5. Kinetic curves of the disappearance of the triplet state recorded for the
tested dyes at DQ2 - 430 nm, DQ3 - 370 nm, DQ4 - 360 nm, DQ5 - 340 nm.
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