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Table S1. Three-level approximation analysis for all molecstiedied in the present work. The wavy bond
is the position where the group connects to the fluorene unit. The wdltres2PA cross-sections calculated

using 100 excited states in the SOS equations are given in Tables S2 through S5. (18tésihoton).

Epf Eget o o 83t oo
P (eV) eV) (D) (D) GM) | (GMm)
@ 5.484 2.192 8.630 11.062 1188 -12
F
© 5.412 2.227 8.872 11.055 1182 -12
Cl
© 5.442 2.208 8.892 10.738 1152 -12
© 5.244 2.257 10.035 9.876 1104 -18
NO,

© 5.832 1.711 9.487 6.846 1020 -54
N
Il
5.316 2.235 9.865 9.686 1074 -18

© 5.360 2.235 9.300 11.304 1320 -12
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\C\S
© 5.416 2.208 9.115 10.735 1200 -12
C
11
N*
5.324 2.231 9.849 11.234 1452 -18
ON
C\\N
E? 5.232 2.240 10.549 12.55( 1986 -24
Sy,
C\\N
5.210 2.097 10.679 10.14( 1506 -30
N \N_
@ 5.024 1.673 9.150 8.884 1242 -36
AN
5.294 2.218 10.324 12.352 1926 -24
|
N
é 5.298 2.222 10.279 11.32( 1602 -18
<
N
© 5.266 2.225 10.385 12.055 1824 -24
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|

Noy

© 5172 | 2255 | 10.823| 11537 1704 24
(? 5408 | 2219 | 8999| 11575 1338 12
CF>

© 5440 | 2206 | 8850| 10.160 1020 12
cci,

© 5392 | 2213 | 9232| 10650 1194 12
OH

© 5260 | 2285 | 9392| 12039 1410 12
OCH;

© 5248 | 2284 | 9554| 12113 1470 12
SH

© 5404 | 2219 | 9108| 11.401 = 1332 12
SCH;

© 5410 | 2215 | 9133| 11.421 1350 12
NH,

© 5184 | 2277 | 9941| 12463 1656 18
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NHCH,

© 5164 | 2269 | 10174 12507 1744 18
N(CHjs),

© 5252 | 2255 | 9851| 12221 @ 1632 18
(@)

H)J\O

© 5362 | 2238 | 9334| 11.499 1374 12
(@)

)J\O

© 5336 | 2252 | 9241| 11651 1354 12
(@) H

é 5348 | 2225 | 9574| 10277 1164 18
(@)

5 5380 | 2219 | 9379| 10493 1182 18
S H

é 5068 | 1.942 | 12.369 7.417] 1194 66
S

5 5072 | 2221 | 11.055 8962 1062 24
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O

5.322 2.231 9.590 9.671 1020 -18
O~_Cl
5 5.308 2.226 9.780 9.465 1014 -18
O~_OH
é 5.376 2.217 9.373 10.29¢ 1140 -12
O~_OCH,
é 5.386 2.211 9.393 10.497 1200 -18
O~_ NH,
é 5.406 2.208 9.240 10.741 1230 -12
O~ NHCH;
é 5.408 2.206 9.240 10.82C 1248 -12
O~_ N(CHj),
5 5.390 2.210 9.315 11.026 1302 -12
O~_CF,
5 5.320 2.227 9.667 9.636 1032 -18
5.310 2.239 9.670 9.668 1020 -18

oé ;CCI3
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2

C g
pd
I

5.178 2.326 10.215 8.627 798 -18
S<_NHCH;
5 5.324 2.226 9.806 9.550 1044 -18
S~_ N(CHa),
é 5.310 2.231 9.880 9.673 1074 -18
o)
HJ\NH
5.270 2.237 10.163 12.151 1758 -18
S
HJ\NH
5.198 2.133 12.271 10.28( 1962 -48
0
P
5.320 2.228 9.810 11.497 1506 -18
I
H™ N~
5.262 2.223 11.124 9.137 1206 -30
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o
Z
I

5316 | 2236 | 9651| 11.861 1542 18
S
/U\NH

5208 | 2223 | 11.026] 10.034 1446 .30
(@)
)J\N/

5324 | 2230 | 9770| 11672 1542 18
S
)J\N/
© 5310 | 2211 | 10.881 9.752 1350 24
PH,
© 5418 | 2212 | 9067| 11499 1358 12
PHCH,
© 5416 | 2212 | 9110| 11514 1374 12
P(CHs),
© 5434 | 2202 | 9051| 11458 1362 12
F
\Q 5462 | 2215 | 8655| 9437 846 12
Cl
@ 5460 | 2201 | 8735| 9971 972 12
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o)
\© 5.534 2.133 8.742 9.389 942 -12
O,N
\© 5.596 2.063 8.712 8.413 822 -18
NS
\© 5.550 2.116 8.811 9.460 996 -18
c©
N~ \© 5.560 2.099 8.715 8.549 810 -12
oS
N™ \© 5.444 2.212 8.664 8.608 702 -12
Cant
\© 5.532 2.145 8.788 9.452 954 -12
o//C//N
5.540 2.133 9.085 7.891 720 -18
s//C//N
5.500 2.126 8.269 7.326 510 -12
AN
5.700 1.983 8.548 5.593 390 -18
|
5.452 2.210 8.820 10.863 1164 -12
N
5.498 2.175 9.031 10.529 1200 -12
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_/

N
\© 5.446 2.223 8.813 10.917 1158 -12
N
N
\© 5.484 2.173 8.818 10.536 1146 -12
\© 5.468 2.210 8.674 10.223 1002 -12
FsC
\© 5.462 2.210 8.661 9.590 876 -12
Che
\© 5.440 2.223 8.741 8.549 696 -12
HO
\© 5.388 2.273 8.794 9.055 738 -12
HaCO
\© 5.380 2.297 8.862 8.760 690 -12
HS
\© 5.460 2.217 8.698 9.407 846 -12
HaCS
\© 5.464 2.214 8.685 9.458 852 -12
H,N
\© 5.574 2.115 8.846 6.820 528 -18
HaCHN
\© 5.562 2.118 8.906 6.331 456 -18
(H3C)2N
5.458 2.230 8.770 8.249 654 -12

0
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<

O
© 5504 | 2072 | 8825 8053 768 18
O
O
T j 5550 | 2123 | 8668 9.256| 918 12
O
HJ\@ 5446 | 2231 | 8771| 7515 540 12
O
)\Q 5454 | 2214 | 8792| 9283 840 12
S
HJ\@ 5500 | 2143 | 10844 8811 1248  -30
S
)\Q 5486 | 2150 | 8738 8765 792 12
O
FJ\@ 5620 | 2049 | 8765 7.877] 744 18
0O
CHK@ 5500 | 2064 | 8752 8797 906 18
0
HO 5448 | 2223 | 8746 9309 828 12

e
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(0]
HsCO)D 5448 | 2220 | 8744|  9.460 858 12
(0]
HZN)KQ 5.458 2.207 8.737 9.952 960 12
(0]
HBCHN)b 5.458 2.205 8.747 9.965 966 12
(0]
(H3C)2N)© 5.468 2.188 8.770 0.661 930 12
(0]
FsCJ\@ 5584 | 2079 | 8750| 8.590 846 18
(0]
CW)k@ 5576 | 2080 | 8685| 8.280 774 18
S
HZN)KQ 5.466 2.182 9.072 8.852 840 12
S
HBCHN)b 5.472 2.179 8.938 0.833 1014 12
S
(H3C)2N)© 5460 | 2189 | 8951| 9988 1032 12
H\(O
5.522 2.158 8.830 7.997 678 12
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HN
© 5.632 1.993 9.295 5.174 384 -24
HYO
N
d @ 5.524 2.159 8.844 9.280 918 -12
H\(S
N
- © 5.536 2.102 9.587 9.198 1122 24
O
HN
@ 5.430 2.243 8.860 9.697 900 -12
S
HN
@ 5.518 2.123 9.075 9.455 1032 -18
O
N
- @ 5.484 2.180 8.827 10.910 1218 -12
S
N
- @ 5.470 2.167 9.034 9.561 990 212
HoP
\© 5.466 2.205 8.708 10.208 1008 -12
H,CHP
5.466 2.201 8.720 10.258 1026 12

-
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(H3C),P

Q 5.470 2.193 8.717| 10.651 1116 212
N
N
» 5.820 1.879 8.397 7.540 798 24
N
L 5.428 2.182 8.870 9.917 996 -12
| AN
N 5.438 2.163 8.992 9.722 1002 212
N/N\
l 5.638 1.993 8.560 7.953 774 -18
N
N~ 5.454 2.083 8.961| 10.461 1254 .18
NN
%/ 5.524 2.065 8.769 |  10.546 1272 .18
Y
N\gN 5.508 1.988 9.166| 10.535 1488 24
N
I AN
N% 5.464 2.135 8.780 8.087 684 -12
=
N_ 5.612 1.850 7.126 5.036 246 -12
N\
N%N 5.634 1.826 9.000| 10.559 1788 .30
oy
\ 5.074 2.115 9.376 9.244 900 .18
|
/ \ 5270 | 2071 | 9.054| 12.003 1590 18

—Z
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5236 | 2293 | 8823 9542 768 12
|

LZ/ N,\N 5324 | 2024 | 9.184| 12356 1854 18
|

/N’\N 5302 | 2070 | 9.068| 10.806 1308 18
|
s

> 5070 | 2184 | 9354 9822 948 12
|

T

p 5158 | 2102 | 9.306| 11407 1410 18
|
[N

o 5032 | 2306 | 9132 10555 918 12
|
@ 5014 | 1.943 | 10.060, 13.469 2544 30
B 5502 | 1935 | 8392 7.838 726 18
O
WQN 5208 | 1.986 | 9.659| 13.725 2532 24
] \ 5416 | 2041 | 8449| 11712 1434 12
»

Y 5608 | 1.947 | 8339| 10.894 1422 18
O/

N
WA 5078 | 1885 | 10080 12849 25327  -36
(@)

/g 5232 | 2049 | 9.215| 12.843 1902 18
O

N
{ M. 5030 | 1.955 | 9.997| 13290 2430 30
O
@ 4958 | 2078 | 9981 13.045 2004 24
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5472 | 2062 | 7.826| 8667 672 12
S

@N 5204 | 2022 | 9660| 11268 1637  -24
BN 5268 | 2243 | 8.449| 9874 798 12
S/

Y 5518 | 2079 | 8124| 10416 1050  -12
S/
N

ALY 5002 | 1978 | 9925| 12011 1890  -24
S

B 5134 | 2294 | 8420| 11.267 936 6
S

N

[S M., 4892 | 2018 | 9868| 11663 1620  -24

Mﬂ:@ 5024 | 2068 | 11.147] 7312 816 36
|

w 4990 | 2261 | 9.499| 9090 756 12
|

'S 4572 | 1406 | 10351 5573 732 96

—N

0

oA 4986 | 2277 | 10511 10062 1116  -18
|

N, 4872 | 2266 | 9903 10465 1032  -12
|

) 4684 | 1919 | 10498 7.944 864 30

— \N

w 4932 | 1841 | 11917 12712 3426 66
o]

m 5064 | 2366 | 9031| 10237 816 6
O
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;7@ 4.650 1.493 11.296/  9.591 2370 114
Vs
ME@ 4932 | 1924 | 11516 14263 3684 .48
O
N 5282 | 2184 | 9374| 8824 834 .18
Ke)
I 4704 | 1.879 | 11.369] 11.42( 2194 .48
°N
w 4928 | 2040 | 11.703| 13854 3192 .42
S
m 5712 | 1959 | 8056| 5881 396 18
S
?ﬁ 4340 | 1236 | 9789| 4.351 468 114
Vs
WEQ 5058 | 1.893 | 11.368) 9.535 1744 54
S
J 5856 | 1.861 | 8.192| 6574 594 .18
NS
I 4560 | 1459 | 9.976| 5022 510 72
°N
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Table S2. Calculated values &, 4202 and dnax. for the molecules containingeta- and para-substituted
phenyl groups. The wavy bond is the position where the group connectsflootieae unit. The pairs of
molecules are arranged as a function of decreasing valugsxofor the molecules witlpara-substituted

phenyl groups. (1GM = I8cm’*s/photon)

klpa KZpa 8max
(nm) (nm) (GM)

N N
N
370 493 2592 N \© 323 435 1590

HN
338 ar7 2070 \E? 325 440 1212
339 476 1914 325 451 1110

N |
330 468 | 1866 324 455 | 1146

331 471 1764 \© 323 455 1188
HN
330 471 1674 \E? 323 449 906

p.S18

1pa 2pa
A A Omax Group

Group | om) | (m) | (GM)




O
CN N
© 332 474 1602 | © Q 323 448 978
|
N < \lN
ij 330 468 1590 © 323 451 1188
| N
334 479 1548 © 324 452 1092
N(CHs), (HC)oN
© 330 472 1548 @ 323 454 876
NHCH; HLCHN
334 480 1542 © 323 446 642
Q O
%, I
328 467 1518 Q 323 457 996
(@)
(@)
T, b
© 328 466 1518 - @ 324 452 1248
NH, HN
© 332 478 1506 © 323 445 702
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S
e
N
330 467 1500 | - \© 325 453 1140
(@)
H (@)
A 7
329 466 1494 - Q 323 449 1056
S
S
1, ¥
© 330 468 1488 @ 325 449 1158
PHCH; HiCHP
© 325 458 1428 \© 323 454 1116
oCH, O
© 329 472 1416 @ 323 461 786
S
)J\ P H S
© 331 471 1416 - © 325 448 1296
PH, P
© 325 458 1416 \© 323 454 1098
(@)
H (@)
1o
(@)
326 462 1410 © 323 443 870
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P(CH
(CHg3), (HaC),P
© 325 456 1410 \Q 324 453 1182
¢ ]
N* C\\\N+
© 328 466 1404 Q 323 448 1068
SCH, HsCS
© 325 458 1404 © 323 454 990
@ 325 458 1308 \© 323 453 1092
SH HS
© 325 459 1392 © 323 454 978
(@)
(@)
= 7
© 327 465 1386 @ 323 447 1086
OH HO
© 329 471 1380 @ 324 460 816
Ne
C\O C,O
© 326 463 1368 | N’ Q 324 446 930
N(CHa), o
326 460 1362 (H3C)2N)© 324 454 1050
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NHCH o
326 458 1296 HBCHN)b 324 454 1080
S NH, S
5 330 479 1278 HZN)D 324 454 1062
O~_NH, o
é 326 459 1272 HZNJ\Q 323 454 1068
Ny
C\S C/S
© 325 458 1254 | N” Q 324 455 840
O 0
326 461 | 1254 )\Q 323 455 | 1020
" F
© 325 458 1242 \© 323 454 048
CCls CLC
© 326 460 1224 © 324 456 834
O+ OCH o
326 460 1218 Hsco)b 323 455 930
Cl al
© 324 456 1206 \© 324 454 1038
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O OH o
gv; 327 461 1164 HO)K@ 323 455 876
(@) H o
ivj 327 464 1158 HJ\@ 323 455 834
N
Il N\\
328 467 1110 \(; 323 447 1068
NHCH; S
é 328 466 1092 HsCHNJ\Q 324 453 1164
CF5 F\C
© 324 456 1056 © 323 454 930
0 CCl, 5
ivj 328 467 1044 CW)k@ 324 445 906
O~
N
o-N
331 473 1014 323 448 1068
O~ CF; 5
ivj 329 466 1014 FSCJ\Q 324 444 894

p. $23



(@) F o
ivj 328 466 990 F)KQ 323 441 828
0 Cl o
ivj 329 467 984 CRK@ 324 444 954
N(CHj3), S
g; 329 467 984 (HSC)ZNKQ 324 454 1194
S H S
é 354 489 936 HJ\@ 324 451 1212
S S
5 340 | 489 912 )‘\Q 325 | 452 942
NO, o
© 329 425 906 \© 324 443 852
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Table S3. Calculated values &, 4202 and dnax. for the molecules containing six-membered heterocyclic

groups. The wavy bond is the position where the group connects to thenduamit. (LGM

10°°cm’s/photon)

Group AP nm) A% nm) dmad GM)
N\

@ 322 426 822

N

L 326 457 1068
| AN

N~ 326 456 1080

N/N\

| 325 440 768

N™

N 329 455 1440

NN

% 327 449 1392

Y

N\gN 331 450 1758
N\

N'% 326 454 744

7N

N~ 332 442 906
N

I AN

N__N 332 440 1734

oy
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Table S4. Calculated values &, A2pa @aNd dmax. for the molecules containing five-membered heterocyclic

groups. The wavy bond is the position where the group connects to then#uamit. (1GM =

10°°cm’s/photon)
Group AP nm) A% nm) dmad GM)
]\
WQ 345 489 732
|
?/ N\B 338 471 1566
|
ALY
N 329 474 960
|
/ \
N 337 466 1848
|
/ \
N 336 468 1446
|
N
M[hlﬁ 342 489 852
|
N
/ . 342 481 1470
|
S
N/\M 338 493 864
|
@ 356 495 2412
Z/ \ 333 451 960
o
/ \
N 344 474 2448
2/ \ 333 458 1470
o
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328 442 1572
356 488 2406
341 474 1860
355 493 2280
352 500 1698
329 453 900
343 476 1650
330 471 816
326 449 1170
355 496 1746
334 483 960
359 507 1620
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Table S5. Calculated values #fpa, Aopa and dmax. for the molecules containing benzo derivatives of five-
membered heterocyclic groups. The wavy bond is the position whegeaing connects to the fluorene unit.

(1GM = 10°°cm’s/photon)

Group AP nm) A% nm) dmadGM)
”@ 350 494 966
|
w 342 497 762
|
= 415 542 876
—~N_
)
M,«QN 341 497 1152
|
N/\N 347 509 966
|
@ 376 529 900
_N. 2
N
w 366 503 3138
O
w 334 490 774
O
@ 404 533 2346
o~
?'@ 362 503 3408
A
N 332 469 852
ko)
= 377 527 1974
O\N/
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w 356 503 2784
S
w 323 434 516
S
17@ 445 571 858
SNGZ
?'@ 357 490 1944
ol
J 321 423 702
'S
= 412 544 696
S\N/

All geometry optimizations have been carried out usindriidd semiempirical molecular orbital model
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