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2-(2-Cyano-3,4-dimethyl-4-(trifluoromethyl)cyclopent-2-en-1- CN
ylidene)malononitrile (2a) [1] NC X\ CF3
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F NMR
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HRMS

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

4 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-11 H:6-7 N:3-3 0O:1-1 F:3-3 Na0-1 CI0-1

20220422_2 15 (0.524)

1. TOF MS ES+
8.81e+001
e 254.0555
|
|
ol"ﬁ
2533.1603 2532817
] 256.1740
252.8883  253.0500 253 6568253.8639 254.2621 2547816 254.9424 2552587
0 e e I — & s L E i = = L e i
253.00 253.50 254.00 254.50 255.00 255.50
Minimum: =159
Maximum: 50.0 80.0 100.0
Mass Calc. Mass mDa PPM DBE 1=FIT i-FIT (Norm) Formula
254,0555  254.0541 1.4 5.5 8.5 67.1 0.0 Cll1 H7 N3 O F3
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(E)-2-Chloro-3-(hydroxymethylene)cyclohex-1-ene-1-carbaldehyde (3) [2] O
H)J\é/AOH

'TH NMR
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Elemental Composition Report

Single Mass Analysis
Tolerance = 50.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
2 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:88 H:9-10 0:2-2 Na:0-1 Cl 11
20230422_8 8 (0.284)
1. TOF MS ES+
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F NMR

2?.0

l(I].O

abundance

=

-80.288

X @ parts per Million : 19F

IR

125
%T
1004~ - | | e

8 2 '
75 8 2l /28] |® § 88
o ‘90:_\1 g ©
[y ]
(]
2
50 ; -
(=]
4 —
. © L
&
1 -+ (=]
2o ow
25 N -
saxd
=
| ]
0 !
=+
=
=

4000 3500 3000 2500 2000 1500 1000 500 |
FTIR Measurement 1/cm



HRMS

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
2 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:30-30 H:16-16 N:6-6 0:2-2 F:6-6 Na:0-1 Cl 11
20230422_4-1 13 (0.455)
1: TOF MS ES-
3.93e+003

100 ‘ 641.0933

OA} {

| 642 0986 643.0923
‘ 644.1004
o] 639.7582 539 9822 640.7430 641.8649 6423369 0920469 643 7160 643.8893 i
640.00 641.00 642.00 643.00 644.00

Minimum: -1.5
Maximum: 56,0 80.0 100.0
Mass Calc. Mass mDa PPM DBE d=EIT i-FIT (Norm) Formula
641.0933  641.0927 0.6 0.9 225 32.8 0.0 C30 Hlé N6 02

Fé6 C1
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1, 2, 3, 3-tetramethyl-3H-indol-1-ium iodide (6) [3]

'H NMR
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HRMS

Monoisotopic Mass, Even Electron lons
5 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:12-12 H:16-16 N:1-1 Na:0-1 Se: 0-2
20211220_7 7 (0.250)
1: TOF MS ES+
6.21e+004

1 174.1254

UA:_

= 1743100
174.000 174.100 174.200 174,300 174.400

m/z

Minimum: i =kyd
Maximum: 1000.0 10.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula

174.1254  174.1283 S =18y 50 42.7 0.0 Cl2 H16 N
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2-((E)-2-((E)-2-chloro-3-(2-((E)-1,3,3-trimethylindolin-2-

ylidene)ethylidene)cyclohex-1-en-1-yl)vinyl)-1,3,3-trimethyl-3H-indol-1-

ium iodide (7). [4]

'TH NMR
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HRMS
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:32-32 H:36-36 N:2-2 Na:0-1 Ck 11
20230527_2 8 (0.285)
1: TOF MS ES+
4.45e+001
100 483.2561
483.1969
%
0. TaTA L e TS T miz

482.80 482.90 483.00 483.10 483.20 48330 483.40 483.50 483.60 483.70

Minimum: =19

Maximum: 50.0 80.0 100.0

Mass Calc. Mass mDa PPM DBE L=F1T i-FIT (Norm) Formula
483.2561 483.2567 0.6 -1.2 159 16:5 0.0 C32 H36 N2 Cl
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2-((E)-2-((E)-2-Chloro-3-(2-((E)-1,3,3-trimethylindolin-2- W P

ylidene)ethylidene)cyclohex-1-en-1-yl)vinyl)-1,3,3-trimethyl-3H-indol-1- W
ium ((2)-4-((E)-2-(2-chloro-3-((E)-2-(4-cyano-5-(dicyanomethylene)-2- s

methyl-2-(trifluoromethyl)-2,5-dihydrofuran-3-yl)vinyl)cyclohex-2-en-1-ylidene)ethylidene)-3-
cyano-5-methyl-5-(trifluoromethyl)-4,5-dihydrofuran-2-yl)dicyanomethanide (8a)

TH NMR
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F NMR
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HRMS

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 30.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:32-32 H:36-36 N:2-2 Na:0-1 Cl 11
20230422_6 23 (0.808)
1: TOF MS ES+
3.01e+001
100 | 483.2566
5 483.5737
% 483.3869
i
— e — — — ey e ———————— s I"HJ’Z
482.80 483.00 483.20 483.40 483 60 483.80 484.00
Minimum: -1.5
Maximum: 30.0 80.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
483.2566  483.2567 -0.1 -0.2 A 27.4 0.0 C32 H36 N2 Cl
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
2 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C-30-30 H: 16-16 N:6-6 0:2-2 F:6-6 Na0-1 Ch1-1
20230422_5-1 8 (0.284)
1: TOF MS ES-
5.62e+004
100 ‘ 641.0931
% |
! 542.0974 643.0917
‘ 644.0977
ol 639.9178640.3320 540 5826 641.5560 641 7897 §42.7122 6433278 6438092 -
640.00 641.00 642.00 643.00 644.00
Minimum: =+ D,
Maximum: 50.0 80.0 100.0
Mass Calc. Mass mDa PPM DBE i =pn i-FIT (Norm) Formula
641.0931  641.0927 0.4 0.6 22..5 73.6 0.0 Cc30 H16 N6 02

6 Cl
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Figure S1. Cyclic voltammograms of the prepared anionic HMC dyes 5a (1.0 x 10 M) in MeCN containing
BusNCIO;4 (0.1 M) as the supporting electrolyte; scan rate of 200 mV s™'
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Figure S2. Results of TG-DTA measurements for 5a and 7a
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