Table S1: Dataset

S.No. Dye Structure Formula Amax Solvent| C-C C=C C-N Metal-N c=0 Metal-NCS C-O bond Other bonds/ References
Single double | bond bond bond bond
(MLCT) groups
Bond bond
1. N749 CooH116NgOsRUS; 600 DMF 11 6 6 3 3 3 3 N*Bus=2 [1]
[BusNJO,C
2. N719 CsgHssNgOsRuS, 525 DMF 13 8 8 4 4 2 4 N"Bus=2 [2-4]
N719: R = CO,N(n-Bu),
Z!)07 COOH .
3. 7907 C4Hs52NgOsRuS, 520 DMF 30 8 8 4 2 2 2 O-H=1 [5, 6]
INaOOC.
O-Na=1
4. YS-1 CsgHysNgOsRuS, 536 DMF 40 16 8 4 2 2 2 O-H=2 [6]
COOH
YS-1: X = C(C;Hs)s: Y = CH=CH; R' =H
YS-2: X = C(CgHya): Y = CH=CH; R' =H
YS-3: X = C(CgHya)z: Y = CH=CH; R" = 2-hexylthid
YS-4: X = N(CgHya); Y = CH=CH; R' =H
YS-5: X = N(CgHya); Y = S; R' =H




YS-2 C74H80N604RUSZ 536 DMF 56 16 8 O-H=2 [6]
¥8-2: X = C(Cq ;R
¥S$-3: X = C(CgHya)z: Y = CH=CH; R' = 2-hexylthiophene
YS4: X = N(CgHia), Y = CH=CH: R = H
YS-5: X = N(CgHya); Y = S: R =H
YS-3 Cg4HosNgO4RUS; 539 DMF 72 20 8 O-H=2 [6]
C-S=4
H; R' =H
=CH; R' =H
H; R" = 2-hexyl
YS-4: X = N(CgHy3), Y = CH=CH; R' = H
YS-5: X = N(CgHya), Y = S; R =H
YS-4 CgoHs4NgO4RuS, 535 DMF 38 16 14 O-H=2 [6]

YS-5: X = N(CgH.3): Y = S; R" =H




8. YS-5 C52H45N(,O4RUS6 555 DMF 30 16 14 2 O-H=2 [6]
COOH
¥S-1: X = C(C;Hs)z: Y = CH=CH; R"=H
Y¥S-2: X = C(CgHy3)a: Y = CH: =H
¥S-3: X = C(CgHia)zi Y = CH=CH; R' = 2-hexylthiopher|
YS-4: X = N(CgHy3); Y = CH=CH; R' = H
YS-5: X = N(CgHys); Y = S R' =H
9. | CYC-BI CseHseNgO4RuS¢ 553 DMF 36 16 8 2 O-H=2 [7]
C-S=8
10.| CYC-B3 CysHs5:NgO4RuS, 544 DMF 32 12 8 2 O-H=2 [8]
C-S=4
11.| SJW-E1 Cs,HgoNgOsRuS, 546 DMF 34 12 8 10 O-H=2 [8]
C-S=4
12. C101 [c101 . C44HusNgO4RuS, 547 DMF 28 12 8 2 O-H=1 [9]
0-Na=1

C-S=4




13.| C102 C4HyN4OgRUS, 547 DMF 28 12 6 O-H=1 [10]
0O-Na=1
14.| C103 CsoHs:N;05RuS;N 550 DMF 30 12 10 O-H=1 [11]
X00C. a
0O-Na=1
C-S=4
SIW-EL: X=H"; R=CyH,y
C103: X=Na'; R=CgHy3
R
15.| C104 Cs;HsoNgOsRuSs 553 DMF 34 14 2 O-H=2 [12]
C-S=8
16.| C105 CoONs C44HysNgO4RUS,S 550 DMF 28 12 2 O-H=1 [13]
. 0-Na=1
C-Se=4
17.| C106 Ca4HasNgOsRUSg 550 DMF 26 12 2 O-H=1 [91
0O-Na=1

C106

C-S=8




18. C107 CesHeiNgO12RuS 559
OraRuSe DMF 40 16 18 O-H=1 [11]
O-Na=1
C-S=8
19.] K19 Cs:Hs:NgOgRuS, 545 DMF 32 16 6 0-H=2 [14]
Benzene Ring-2
20.| K77 CasHaaNcOcRuS, 546 DMF 28 16 6 0-H=2 [15]
Benzene Ring-2
21.| cYc- Cs2H4sNcOsRuSs 554 DMF 30 16 2 0-H=2 [16]
Bl11

HOOC

CYC-BIL

C-S=12




Benzene Ring-4

22.| cCYcC- goon »! Cs4HooNsO4RuS, 551 DMF 38 24 14 2 0-H=2 [17]
B6L HOOC._~ M \ ) s\ N\:\
N T iJ AL C-S=4
. N/:IJ\N/ ) ~" Benzene Ring-4
S S N O
s LN
CYC.B6S: RetertCH, L |
CYC-B6L: R=n-C;Hy5 v
23.| CYC- o ~ CnHeNsOuRuS, | 548 DMF 46 24 14 2 0-H=2 [17]
B6S HOOC.._ \\Y,LN,, N e :
. G x C-S=4
&C N/ﬁ 'N‘l ‘ S /{ Benzene Ril’lg—4
cvc-as:: w:zmclu,ﬂ L l
CYC-B6L: R=n-C;H,g R
24.| CYC-B7 FrHs Co2HosNsOsRuSg 551 DMF 62 28 14 2 O-H=2 [18]
COOH O
\Ob ~ /M‘j C-5-8
‘ ’“\ju..»““‘ 7 Benzene Ring-4
e \fn )
s% NSNS /)
CrHys
25.| CYC- gHe Co2H10sNoOgRuS, 547 DMF 46 24 12 10 C-S=4 [19]
BI3 SRY; orit

N*(CsHo)s=1




26.| JK-55 2 CiosH7sNsO4RuS, 539 DMF 68 42 14 0-H=2 [20]
m{\f rpf Q% C-S=4
oo O S Benzene Ring-10
o :\% P
4 | -
s S, nﬁ_ #_
- B
27.| JK-56 Ce7HaoN;,O4RuS; 537 DMF 41 25 11 0-H=2 [20]
C-S=2
GooH & - Benzene Ring-5
HOOC. I ‘
[ _N..,, | ,.a"l
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28.| RC-31 ” N Cy5HasNsOsRuS,N 560 DMF 26 16 14 O-H=1 [21]
- \ a
—\=z_\ § O-Na=1
NN B Ring-2
Hooc{_ | Ne~RuN-C:S enzene Ring-
Y
N NC
— s
NaOOC
29.| RC-32 Cs2H4sNsOsRuS,N 564 DMF 34 16 14 O-H=1 [21]
a

O-Na=1




30.| RC-36 o () | CosHisNsOsRuS:N 547 DMF 38 28 14 0-H=1 [21]
Y ) Y W/ a
N A O-Na=1
4 V4 >=’
A
2__\, (‘g Benzene Ring-6
N N
HOOC+{ Ne=Ru N:C:S
NN
Na0OC
31.| PRTI FiC C36H23N706RuF5S 520 DMF 21 13 10 0-H=3 [22]
C-F=3
Benzene Ring-1
CO,H
PRTI:R=H
I‘R:I:Z :R i OMe
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32.| PRT2 F’(w C37H25N707RuF6S 517 DMF 21 13 10 0-H=3 [22]
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New X
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S SCeHyy

33.| PRT3 - C4sH3sN707RuF;S 519 DMF 28 13 10 0-H=3 [22]
New NS
N
sen| P C-F=3
PN .
Y Benzene Ring-1
1o, X ] ; O
COH
PRTI:R=H
PRT2: R=0Me
PRT3: R=0CgH,,
PRT4 : R = Bu' (e)
34.| PRT4 "1 Oy | CuoHoN/ORUF;S 519 DMF 25 13 10 O-H=3 [22]
N, N
]
s(‘x\l /N Z _
e L C-F=3
oS ) AN com Benzene Ring-1
COH
PRT1:R=H
l:R l‘l R i OMe
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35.| PRT21 " ] CaHysN;OGRUF;S,| 514 DMF 24 11 10 0-H=3 23]
N.
SN
S(‘.\'\L‘/N z C-F=3
Z ."/|. A
HO,C S | NS o N-N=1
—Z
COH C-S=2
PRT21:R= (\ED’(."""
36.| PRT22 m%k C46H33N;O¢RUF;S; 520 DMF 23 11 10 0-H=3 [23]
s('\\‘lu /\' =z
~ I C-F=3
HOC I : “O:H
N-N=1
rerzir- C-S=4
\
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PRT22: R= )




37.| PRT23 C41H3N7O4RUF3Sy 536 DMF 27 11 10 0-H=2 [23]
C-F=3
C-S=2
PRT23:R= ‘\8/7 C5H13
38.| PRT24 “"%R CuHyN,O;RUF;S;| 537 DMF 26 11 10 O-H=2 [23]
I~
s('x\| /N =z R
PN C-F=3
LN A
Bu' | ; 'COH C-S:4
COH
PRT23: R = (\5/7/0"””
PRT24: R= “\/Y scs”“
39.| TFI C51H6NsOgRu 510 DMF 19 10 12 0-H=3 [24]
C-F=6
40.| TF2 C41H41NsOgRuFS 509 DMF 27 12 12 0-H=3 [24]
C-F=6

C-S=2




41.| TF3 C43H4sNsOsRuFS 513 DMF 28 12 12 0-H=7 [24]
Cc-8=2
C-F=6
42. TF4 Cs3H306NsRuFS 516 DMF 30 21 15 0-H=3 [24]
C-S=2
N-N=2
TFLR=H
72 R=¢ ) His
S “oHiy
TF3: R=\\ 4
C )
II'J:R=W\Ih:
43.| MI-4 " CaoHe7N704RUS; 594 DMF 20 9 6 0-H=2 [25]
¢4 TBA'=1
it B ey gy Benzene Ring-1
44.| MJ-6 CyHeaN7O4RUS, 608 DMF 16 8 6 0-H=2 [25]
. TBA*=1
IR S C-S=2

2 S S 0CHy
i MMERe MJ12:R=
CiHa “out,




45.| MI-7 # | CyHeaN7;04RUS, 603 DMF 16 8 6 0-H=2 [25]

o TBA*=1

ML Rz — - Il{J-a R= ‘ll‘J-'l r=_ C_S:2
46.| MI-10 .Sl CesHooN;O6RuS, 630 DMF 32 11 6 O-H=2 [25]

g TBA'=1

Benzene Ring-1 C-S=2
47.| MI-11 CesHoaN7OcRuS, 630 DMF 32 11 6 0-H=2 [25]

HOO H-Ru

;e TBA*=1

MI4:R=—{ g, MI6:R= Mm.r R= Benzene Rll’lg-l C-S=2
48.| MI-12 {7 CesHauNsORuS, 631 DMF 32 11 6 0-H=2 [25]

o TBA™=1

M4 R oy WA R wy R Benzene Rll’lg—l C-S:2
49.| TFRS-1 FsG X C30H1504NgRuF 532 DMF 17 I 12 0-H=2 [26]
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50.| TFRS-2 B Cs2H5,04NsRuFS DMF 33 14 12 0-H=2 [26]
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TFR =Ci;R= S Cety
TFRS-22: X=N; R = IU '
51.| TFRS3 | F‘c\‘, 3 . CsoHssNsO4RuF¢S, 503 DMF 37 18 12 0-H=2 [26]
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TFRS-4: X = C;R= /@_
[TFRS-24: X=N; R=, 57 SCehs




53.| TFRS- HC}‘)‘( CasH1N1oO4RUF 499 DMF 15 8 16 O-H=2 [27]
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HOOC N N Y R
24 | N
’N\i N C-F=6
s I"/'Tl<NI =
HooC™ = N;'\, F R N-N=2
X
FiC C-S=8

TFRS-1: X=C;R=H

TFRS21: X=N;R

TFRS-2: X=C;R= 8. _CeHy3
W/

TFRS-22: X=N;:;R=
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TFRS-24: X =N; R = 5~ S5CeHy3




56.| TFRS- C3sHNsO4RuF 499 DMF [28]
51
TFRS-51: R=H
TFRS-52: R="Bu
57.| TFRS- CasH3eNsO4RuFg 495 DMF [28]
52
TFRS-51: R=H
TFRS-52: R="Bu
58.| TFRS- C35H0NsO4RuFs 500 DMF [28]
53
TFRS-53, R=H
TFRS-54, R= t-butyl
59.| TFRS- CasHasNsOsRuFs 496 DMF [28]
54

TFRS-53, R=H
TFRS-54, R= t-butyl




60.| €S9 )/ CsoHesNcO4RuS, 518 DMF 38 8 0-H=2 [29]
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64.| (CS32 Q < CaoHasOsNgRUS, 518 DMF 20 O-H=2 [31]
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65.| C€S43 i C44H41O4NcRUS, 518 DMF 32 0-H=2 [31]
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66.| CS17 @ < CasH250sNeRuS; 530 DMF 16 O-H=2 [31]
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67.| CS22 S { C30H3304NsRuS; 533 DMF 18 O-H=2 [31,32]
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[33]

C4gH45O(,N5RUSzN 549 30 12 -O-H=1
a
0O-Na=1
C-S=4
CsgH3604NgRuSg 32 24 O-H=2 [34, 35]
C-S=12
C54H4(]O4N5RUSZ 32 22 O-H= [34, 35]
Benzene Ring-4
Cs6Heg0O4NgRUS, 38 16 O-H [36]
Benzene Ring-2
CyoH3106N6RuUS, 22 16 O-H [14]

Benzene Ring-2




73.| KC-5* CasHagOeNsRuS, 537 DMF 36 8 12 0-H=2 [35,37]
;m’: \I‘L
74.| KC-6" CyHi12:010N oRuS, 531 DMF 75 10 16 N-H=4 [35,37]
0-H=2
T
75.| KC-7* CssHigO10N1oRuS, 533 DMF 76 10 16 N-H=4 [35,37]
0-H=2
SCN/-\’L‘
76.| KC-8* CisHeOeNeRUS, 522 DMF 36 8 8 O-H bond [35,37]
4




77.| MHO06 CsoH3c0¢NeRuS, 541 DMF 28 20 8 0 [38]
H4CO. O y
\/\“ Benzene Ring-2
[ \N T/ COOH
scn//\k’“/@/
SCN/ \@
N CcooH
78.| MHI11 CosoH3s0sNgRUS, 547 DMF 36 26 8 0 [38]
N cooH Pyrene Ring-2
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79.| MC119 H\L CosHsaNgOgRUS, 548 DMF 45 16 8 0 [4]
Benzene Ring-2
]0. S3 Cs1HeiN11O4RuUS, 516 DMF 46 32 20 0-H=1 [39]
TBA=1

Benzene Ring-8
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