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Figure S1. Absorption spectra of PMI-NC and their complexes Sa, 9a-12a, recorded
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in CHClI; solution (~10 M) at room temperature
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Figure S2. Absorption spectra of Per-NC and their complexes 5b-11b, recorded in

-5
CHCI; solution (~10 M) at room temperature
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Fig. S3 Emission spectra of 11b in different solvents (ca.10 M) at room temperature.
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Fig. S4 Schematic representation of main expected transition in the absorption spectra of PMIH and
perylene.



Table S1. Calculated absorption parameters (wavelengths in nm, oscillator strength (f), and
coeficients of the main contributions of the orbitals [in brackets]) for R-X (R = PMI and Per)

compounds in gas phase and chloroform solution.

(a) Organics

A () Solvent H NC
477 (0.61) 490 (0.69)
[0.62] [0.61]
Gas 260 (0.09), 259 261 (0.19)
phase (0.11) [0.55,0.23]
[0.48,
PMI-X 0.38],[0.44,0.40]
500 (0.77) 512 (0.86)
[0.63] [0.63]
CHCl;
262 (0.26) 263 (0.22)
[0.55,0.15] [0.51,0.30]
428 (0.36) 446 (0.44)
Gas [0.62] [0.62]
phase 253 (0.30) 257 (0.28)
[0.48,0.36] [0.48,0.25]
Per-X
442 (0.48) 465 (0.58)
[0.63] [0.63]
CHCl;
257 (0.51) 260 (0.44)
[0.50,0.38] [0.51,0.22]

“ Coefficients are [tyomo = ¥ Lumo] for first transition in all cases,

and [yono = %, @ => ¥ 0] for second band of perylene systems.



(b) Chromium complexes

A () [(PMI-NC)Cr(CO)s] [(PerNC)Cr(CO)s]
518 (0.97) 468 (0.70)
W(PMI)y = n*(PMI-NC); [0.70] n(Per)y => n*(Per-NC);, [0.70]
281 (0.08) 259 (0.15)
Gas phase n(CO) + nd => 7*(CO),q [0.52] n(Per)y => w*(Per) [0.42]
1(CO) = n*(PMI-NC) [0.33] nd => ww*(Per) [0.26]
266 (0.09)
1(CO) + nd = 7*(PMI-NC) [0.54]
W(PMI) = w*(PMI) [0.24]
536 (1.14) 482 (0.84)
W(PMI)y = n*(PMI-NC); [0.70] n(Per)y => n*(Per-NC);, [0.70]
282 (0.10) 265 (0.19)
n(CO) + nd = 7*(CO),q [0.54] 7(Per)y => w*(Per) [0.35]
CHCls 1(CO) + nd = n*(PMI-NC) [0.31] nd = 7*(CO)ey [0.31]

264 (0.12)
T(PMI) = w*(PMI) [0.38]
7(CO) + 1d > w¥(CO),, [0.35]

nd > 75(CO),, [0.24]
262 (0.22)

n(Per)y => w*(Per) [0.37]
nd = 7*(CO).y [0.28]
nd =2 n*(NC) [0.23]

Annotation for the involved orbitals:

- w(PMI) and m(Per) indicate generic occupied orbitals as well as w*(PMI), and nu*(Per) are empty ones.
Since all of these orbitals are of type &, only H and L are emphasized. Orbital contribution on the nitrile
group included when remarkable.

- w(Ph) and t*(Ph) are occupied and empty orbitals centered in the phenylic diimido substituent.

- Other fragments such as C¢Fs or CO are also used to designate centered m orbitals.

- Other d-orbitals are generally written as mtd.



(¢) Gold complexes

A () [(PMI-NC)Au(CgFs)] [(PerNC)Au(CgFs)]
519 (0.79) 474 (0.69)
W(PMI)y => n*(PMI-NC); [0.68] | m(Per)y => n*(Per-NC)y [0.70]
481 (0.15) 296 (0.25)
W(CgF's) > n*(PMI-NC);, [0.64] 7(CsF'5s) = n*(Per-NC) [0.53]
325(0.12) 262 (0.19)
Gas phase (CsF's) = n*(PMI-NC) [0.63] n(Per)y => n*(Per-NC) [0.49]
269 (0.10) (Per) > n*(Per-NC), [0.26]
W(PMI) g = n*(PMI-NC) [0.64]
264 (0.12)
W(PMI)y = n*(PMI) [0.48]
(PMI) = n*(PMI-NC) [0.30]
527 (1.08) 493 (0.79)
(PMI)y = n*(PMI-NC); [0.71] n(Per)y => n*(Per-NC);, [0.70]
332 (0.08) 297 (0.14)
(PMI) = n*(PMI-NC); [0.46] 7(CsF'5s) = n*(Per-NC) [0.49]
W(PMI) > n*(PMI-NC), [0.37] 266 (0.30)
292 (0.16) 1(Per) = w*(Per-NC); [0.44]
CHCI (PMI)y = 7*(PMI) [0.40] n(Per)y => n*(Per-NC) [0.39]

1(CgF's) = T (PMI-NC); [0.37]
288 (0.10)
1(CgF's) = T (PMI-NC);, [0.59]
m(PMID)y; = w*(PMI) [0.27]
264 (0.15)
7(PMI)y; = 7*(PMI-NC) [0.53]
(PMI) = m*(PMI-NC);, [0.34]

262 (0.23)
nt(Per) = n*(Per-NC);, [0.52]
n(Per)y => w*(Per-NC) [0.33]




Table S2. Calculated absorption peaks for [M(CO)s(CNR)] (M = Cr, Mo, W; R = PMI, Per).
Cr(CO)s Mo(CO)s W(CO)s
R-X
Gas phase CHCl, Gas phase CHCl, Gas phase CHCl;
518 (0.97) | 536(1.14) | 526(0.99) | 542 (1.19) | 530 (1.02) |547(1.22)
PMI-NC-X | 281(0.08) | 282(0.10) 299 (0.16) | 300 (0.16) | 303 (0.12) |305(0.14)
266 (0.09) | 264 (0.12) | 266(0.07) | 282(0.07) | 269(0.12) |268 (0.20)
% 264 (0.06) | 267 (0.11) | 265(0.07) |266 (0.10)
266 (0.13)
468 (0.70) | 482 (0.84) | 474(0.75) | 487(0.90) | 477(0.78) |492(0.93)
Per-NC-X | 259 (0.15) | 265(0.19) | 285(0.11) | 286(0.10) | 286 (0.10) |287(0.09)
A () 262 (0.22) | 261(0.24) | 264 (0.37) | 262(0.22) |265(0.34)
256 (0.08) | 259 (0.05) | 259 (0.07)
Fig. S5 'H and "’F NMR spectra
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Fig. S6. IR spectra

PERKIN ELMER

~ g6y
—o0°1€s
—0'928 _ .o
=r EEL -9'gas
=G 08 —1°'808
~7 ses
=5y €921
= 8 640er
—e e
~ ¢ ze2r
roser—]

=g Tt L6ET

— €°399r1
— 870057

—-v'erie

— L2962

T
I
o)
C e
N
™

79

500

cm-

1000

1500

3500 3000 2500 2000

4000

FERKIN ELMER

—-v'ves
— 0°ELS

= CH,

A

— E'GBET

4b

—8'Gree

— 1'8pve

—67LPOE

22.60
%T

.21

500

cm-

1000

1500

3500 3000 2500 2000

4000

17



5a

\ " |
v L) 1
I ! |
i1 i T4l
| I | il
| J |
I ! ! | I
4 | | 14210
! | y ! |
40 | ! | | | I
! \ | RN | SIS
i i | |
| ! ~ FULIET Y It 4
| IR Il |
35 I I | i Rt | | 736
H | | | n2s0| 8260 | 6s2.l
| | Il [t |
\ } |
i I} ! |l I
30 | 34482 I I T 04 |
%T | Il Il C 13966
H ! |1 | | 7556
| | [ f198.2 i
25 2964,6 i | I I
| I i
i ! | 1
| i i i 1067,2
20 I ‘ I
22039 |
|
808,1
15 | 1248,0
10 | |
957.3
1505.4|
5 1709.5 15924 1358,7
1666, 5
3,0 ! - i B -
4000,0 3000 2000 1500 1000 500 400,0
cm-1
PERKIN ELMER 5b
49,44~
%T
Iy !
= @ [
1 [l
® o B
. o
@ | o
o
| @™ |
Y | v
- © :&""'5
s =
< ©
@ Q98
90
n
- |
o
© |
@ o
o
b 0 2
m s
o
o |
@
H <
©
- I ; =
= ~
, o B o 1
& 4 g <
K S 3 0
c d 8
d
"
@3
5.62 T t T T T

T T
4000 3500 3000 2500 2000 1500 1000 cm+ 500



PERKIN ELMER
41.29+ 6b
%T

1189.8 —

821.9 —
570 .0~

1359.4 —
951.9 —

1630 FL-2=

1
2958.0 —

1386.2 —
1086.9 —

2200.9 —
806.0 —

1485.5 —
765.3 —

T T
4000 3500 3000 2500 2000 1500 1000 cm+ 500

66,9 7b

64 |
62 f\;‘{g’k‘
60 | [

I
L
ik |

|
A

'\‘wl J

i
il

e

ss

| Tl
il : I

%T 44 3448049

1542,7

4000,0 3000 2000 15007 7 500 7400 0



PERKIN ELMER

50.84+
%T

8b

3353.4 —

©
@
™

J;
™
g

— 1485

1001.5 -

3 1
™
o
©
~

1052.9 -
808.5 —

0552

4000

T
3500

08/04/22 13: 44

X: 4 scans, 4.0cm-1, flat

99-

90
85
80
754
704
65
604
55
50

45

%T

359
30

9b

T
2500

2957.91cm-1

< 11501.0 —

T 1
1000 cm+ 500

2046 17cfp-1

1953.88¢m-1

1922 .08cm-1

N {
' 11155 18c
1 11186,80cm-1 |
| 1215.27cm-1 | |
1497.39cn i1 ! | 1138.78cm-1
1583 47cm-11287,69cm-1 976.05cm-
1383.13¢m-1  1020.37cm-1.] |
1362.00cm-1 116.09
1309.45¢m-1 825.3p¢m-1

159
806.45¢m-1
766.00cm|

443 B4cm-1

644.[ 5cm-1

28
4000

3500

3000

2500

2000
cm-1

1500 1000 500 300

20



59,19
%T
| 4
i | 8 < °
5 & g o
ok : g 4
i)
8
26.26 : : - : .
3500 3000 2500 2000 1500 cmt 500
10b
61,1

%T

3000

2000 1500

S—
1000

1
500 400,0

21



51.45

»
=

=

2127.7—
—

3448.1—
—

2044.0—

2962.7—
B R

19.65

1261.1—

1097.1—

T T t
3500 3000 2500 2000

1004
95]

85+
80 !

751 2919.16cm-1
701
65
60/
55
501
45/

%T

204
39

T
1500

T
1000

|
P/ |

1653 91cm-1

\ i e
1384.74cm-1 IHi

cm? 500

\

| sn0e

11 i
7 43am-1 |
* Sﬁm | 370.12cm-1

o
807.73¢mss7.9?c43-1

|
767.100m-1208-840m-

4000 3500 3000

1500

1000 500 300

22



12a

50

48
‘guwp M |
| | 1199,7

46
3448,1

44 |

42 | |
%T ‘ ‘ | ‘
40 21688 it b

. i i 12469 806,9

36 ‘
Il

1669.8
1709,6 15930

26 |
2 13578
23,0 . L
4000,0 ’ 1000 o
3000 2000 1 1500 1000
cm-

500 400,0

PEAKIN ELMER

12b

37.05-
%7

236B4b 1

1499.0 —

3052.2 -

3448.1 —
822.5 —

15833 5=
T363.5 =

~1386.5—
1050.8 —

2176.0 —
1430.2 —

t T )

4000

T
3500

T
3000

T
2500

2000

1500

1000 cm+ 500

23



Fig. S7. Fluorescence decays in dichloromethane, at room temperature

Mono-exponential and bi-exponential fluorescence decay models were fitted to each decay. Eqn (1)
describes the mono-exponential decay model:

1(t) = Ip - exp(-t/7) (1)

where I is the relative intensity, t is the time and 7 is the fluorescence lifetime, both expressed in
ns. The bi-exponential decay model is expressed by Equation (2) as:

I(t) = A +B; - exp(-t/t1) + Bs - exp(-t/12) (2)
where B; and B; are the relative intensities associated with two lifetimes, t; and 1,, respectively.

Mono-exponential models are normally used to fit fluorescence decay. Bi-exponential fits may be
more appropriate for samples containing non-linear decays. Fitting was done using FAST software
from Edinburgh Instruments by a least-squares algorithm using a reconvolution approach. In this
method, convolution of Equation (1) or (2) with the instrumental response function (IRF) is done
prior to evaluating the goodness of fit with a weighted y* parameter.

4a
Data and Fitted Curve ,5olﬁtion

1000

100

el
104

v soreed

1—4 P 0.6 —

| | | |
o 500 1000 1500 2000 Z500 3000 3500 4000
Chamnel 0.5—

Residuals
N o L) B

o T T T T T

T 1 T 1 T I T T
o 500 1000 1500 2000 2500 3000 3500 4000 0.1 1 10
Channel Time (ns)

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2300] channels
c? :1.043
Exp Num B f t (ns)
1 874.7 100.0 4.600
Background :0.104
Shift :0ns

24



4b

Data and Fitted Curve Solution
1000 L
] 0.9
100
3 0.8
10
E 0.7
i 0 0.6—
| | | I
500 1000 1500 200D 2500 3000 3500 4000
Channel 0.5
0.4 —
0.3
0.2 —
0.1
T T T T T T T T o Ty T T —TTT
0 500 1000 1500 2000 2500 3000 3500 4000 0.1 AL 10
Channel Time(ns})

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2300] channels
c? :1.013
Exp Num B f t (ns)
1 618.6 100.0 4.626
Background :0.288
Shift :0ns

5a
Data and Fitted Curve Solution

I I I I I
i} 500 1000 1500 2000 2500 3000 3500 4000
Channel 0.5—

0.4—
0.3
0.2
0.1
T T T T T T T T 0 e e S22 E e
g 500 1000 1500 2000 2500 3000 3500 4000 0.1 i 10
Channel Time(ns)

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2300] channels
c? :1.027
Exp Num B f t (ns)
1 834.6 100.0 4.188
Background :0.138

Shift :0ns



5b

Data and Fitted Curve Solution
1000 1
a 0.9 —
100
E 0.8
10
3 . Py 0.7
E o . -
3 s 4 ewe e soeurn
] .
S o smae s 0.6—
1 I I
0 500 1000 1500 2000 2500 3000 3500 4000
Channel 0.5
Residuals
0.4 —
2 -
o 0.3
-2 0.2
—4—] 0.1
.
Ze—
T T T T T T T T o Ty T T
Q 500 1000 1500 2000 2500 3000 3500 4000 0.1 i 10
Channel Time (ns)

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2300] channels
c? :1.039
Exp Num B f t (ns)
1 604.5 100.0 4.149
Background :0.791
Shift :0ns

6b

Data and Fitted Curve Solution

1000

e
o
=3

=
o

oo dmnan s

[

| | |
500 1000 1500 Z0OO 2500 3000 3500 4000
Channel

o

Residuals

S

-4 —

wE=

T T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 4000

Channel

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2300] channels
c? :1.039
Exp Num B f t (ns)
1 604.5 100.0 4.149
Background :0.791
Shift :0ns

0.1

AL

Time (ns)

26



Data and Fitted Curve Solution

| | I
o 500 1000 1500 2000 2500 3000 3500 4000
Channel 0.5 —

Residuals

T 0

T T T T T T T
O 500 1000 1500 2000 2500 3000 3500 4000 0.1 1 10 )
Channel Time (ns)

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2000] channels
c? :1.032
Exp Num B f t (ns)
1 562.8 100.0 3.670
Background 1 0.669
Shift :0ns

Data and Fitted Curve Solution

1000 1
a 0.9
100 —
: 0.8
10—
3 0.7+
E ’ s o
1 - 0.6 —
| | I
Q 500 1000 1500 2000 2500 3000 3500 4000
Channel 0.5—
Residuals
0.4
0.3
0.2
0.1
4= TR,
T T T T T T T 0 Ty T T T T T TT
0 500 1000 1500 2000 2500 3000 3500 4000 0.1 1 10
Channel Time (ns)

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2000] channels
c? :1.032
Exp Num B T t(ns)
1 562.8 100.0 3.670
Background 1 0.669

Shift :0ns



9a
Data and Fitted Curve Solution

1000 - v
; 0.9
100~
0.8
10 -
i 0.7
b : 0.6
a Bl ] | — ) | — il I
0 500 1000 1500 2000 2500 3000 3500 4000
Channel 0.5—
'
0.4—
0.3
0.2
0.1—
T — T T 0 T e
500 1000 1500 2000 2500 3000 3500 4000 0.1 A 10 -
' Channel Tine (ns)

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2200] channels
c? :1.013
Exp Num B f t (ns)
1 848.4 100.0 4.388
Background :0.206
Shift :0ns

Data and Fitted Curve Graphical Results

1
1000 L2
E 0.8
100
3
3 0.7
0=
E 0.6}
2 T T T T 0.5
0 200 400 €00 800 1000
Channel
0.4
o o T SR St ]
I e e B
0— ERS 2 2 v, :-::::’.’:7.:.. 0.2
- R Ak R I N e et I
=5 SR i i I e Ao 0.1
- — i i :
| T 1 s " [ T T T T T T T TT
o z00 400 €00 200 1000 0.1 1 10 .
= » Ch-nn-.u Time (ns)
<+ Exponential Components Analysis (Tail Fitting)
Fitting range : [100; 1024] channels
e : 1.201
B fi ti(ns)
1 88.5537 0.921 0.810
2 1855.0070 99.079 4.161
Shift : 0Ons

Decay Background : 5.529



10a

Data and Fitted Curve Solution

v Discrete Components Analysis (Tail fitting)

10b

Data and Fitted Curve Graphical Results

Fitting range : [150; 2000] channels
c? : 1.062
Exp Num B f t (ns)
1 8072 100.0 3.568
Background :0.210
Shift :0ns

|
1000

Channel
Residuals
2 —
1 -
0—
-1 —
o
22 & SN W) - eme—— e see m——
2 S T L o e
e o
> ee wemas o e
e -
P . |
T T T T T
o 200 400 600 800 1000
Channel

1

0.9
0.8 —
0.7
: 0.6
il m | [ 1 e S e
o $00 1000 1500 2000 2500 3000 3500 4000
) Channel 0.5
[ 0.4
0.3
0.2+
0.1
-6 ! ! : . a
i =i T T T il T T o Ty T T —TTT
i 500 1000 1500 2000 2500 3000 3500 4000 0.1 1 10 -
: : Channel Time(ns)

Tize (ns)

< Exponential Components Analysis (Tail Fitting)

Fitting range

: [100; 1024] channels

2 : 1216
B i ti(ns)
1447.8010 64.865 1.525
2 286.7444 35.135 4171
Shift : Ons

Decay Background : 4.396

29



Fitting range : [150; 2000] channels
c? :1.028
Exp Num B f t (ns)
1 809.5 100.0 4.104
Background :0.755
Shift :0ns
11b

Data and Fitted

Curve

1000

100

T T T

0.1

T

1
L}

T T

10
‘n.-(nsﬂ

< Exponential Components Analysis (Tail Fitting)

Fitting range : [110; 800] channels
: 1.208
B fi ti(ns)
1 4437.2231 100.000 1.308
Shift : 0ns
Decay Background : 6.141



12a

500 100C 2000 2500 3000

v Discrete Components Analysis (Tail fitting)

Fitting range : [150; 2000] channels
c? :1.062
[ Exp Num B T t(ns)
1 80722 100.0 3.568
Background :0.210
Shift :0ns

31



