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Figure S1. Structures of some of the molecules discussed in the manuscript.
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Table S1. Vibrational and structural data for the calculated systems at the ZORA TZ2P/BP86-

D3 level of theory. Distances in Angstrom, angles in degrees and vco in cm?. Experimental

results are given in parenthesis.

veo | Cu-N| Cu-X| Cu-CO | Cu-C-O

{[3,5-(CFs)2Pz]Cu(CO)} (5) 2095/2101 | 2.064 1.830 172.2

(2099/2108) | (1.971) (1.843) | (177.1)

{[4-CI-3,5-(CF3)2Pz]Cu(CO)}2 (6) 2099/2106 | 2.078 1.835 168.4
(2139)

{[3,4,5-(CF3)3Pz]Cu(CO)}2 (7) 2102/2108 | 2.042 1.853 178.9

(2139) | (1.990) (1.831) | (179.1)

{[3,5-(CF3)2Pz]3Cu2(CO)z2} (9) 2089 2.101 1.819 180.0

(2087) | (2.043) (1.813) | (179.1)

{[4-CI-3,5-(CF3)2Pz]sCu2(CO)2} 2100 | 2.117 1.845 180.0

{[3,4,5-(CF3)3Pz]sCu2(CO)2} 2104 | 2.122 1.851| 179.8

[{[3,5-(CF3)2Pz]Cu(CO)}s(psa-Br)]- (8) 2104 | 2.071 | 2.661 1.837 177.3

(2098) | (2.002) | (2.740) | (1.817) | (177.2)

[{[4-CI-3,5-(CF3)2Pz]Cu(CO)}4(e-Br)]- (10) 2110 | 2.088 | 2.665 1.841 176.5

(2106) | (2.019) | (2.595) | (1.817) | (174.9)

[{[3,4,5-(CF3)3Pz]Cu(CO)}a(pa-Br)T 2112 | 2.073 | 2.678 1.843 173.9

[{[3,5-(CF3)2Pz]Cu(CO)}4(pe-Ch]- 2100 | 2.069 | 2.537 1.835 176.3

[{[4-CI-3,5-(CF3)2Pz]Cu(CO) }a(a-Cl)]- (11) 2110 | 2.087 | 2.480 1.837 176.7

(2105) | (2.023) | (2.465) | (1.823) | (175.8)

[{[3,4,5-(CF3)sPz]Cu(CO) }4(na-CI)] 2114 | 2.099 | 2484 1844 1766

[H2B(3,5-(CF3)2Pz)2]CuCO 2136 | 2.024 1.836 | 177.0
(2127)

[HB(3,5-(CF3)2P2)3]CuCO (1) 2131 | 2.108 1.833 | 180.0
(2137)
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Figure S2. Correlation between vco VS AEan (blue), and veo Vs AEint (red), along all the

calculated series, denoting a better correlation in the former relationship.
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Figure S3. IR spectrum of {[3,5-(CF3)2Pz]Cu(CO)}2(5). ATR-IR spectrum of crystals (top) and

CO stretch region in Nujol (bottom)

S4



%MWWMFVWW \ P i i
| A | 1 i
97.5 ””””””””” :'L: ””””””””””””””””””” “”’”’U" r"”"”’vﬂfj}%”'
g \ Lo : il
%t & g E B o
| el [ ) a5s
| NI
90 _"""'"_""_"'"""'"""'"'""_"""""'"'_""lI '''' 6" '{ """ ﬂ\_ """'\
5 Qi l
g I~ |
SR N T OSSO 1
. /i
: w i h;b
| | | & 498 0 2
75 55M CER LR
; g/ |
67.5 e - |’ e BaCEEEEE
Bl
60 ______L_________L_________L___________________L_________L_________ég';:l_____% ________
=24 I
:§E§ |
1 1 1 1 I
Do
52.5 *""""""W"""""""""""”*"""""W"""""""""""”jg *******
3500 3000 2500 2000 1750 1500 1250 1000
4-C1,3,5Cf3Pzcutrimer_CO_new @50-40C 1/em
Comment; Resolution: 2 [1/em] Date/Time:
4- No. of Scans: 16 User;
C1,3,5CH3Pzcutrimer_CO_new Apodization:  Happ-Genzel PrestigelR
@

Figure S4. IR spectrum of {[4-CI-3,5-(CF3)2Pz]Cu(CO)}2 (6). ATR-IR spectrum of crystals (top)
and CO stretch region in Nujol (bottom)
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Figure S6. Infrared spectrum of [NEts][{[3,5-(CF3)2Pz]Cu(CO)}4(us-Br)] (8)

S7



] sHIMmADZU

il

=

I

1

I

1

1

1

| L

—-----q

R

=19

i i
i ]
“ "
- o ]
- Tee oo LogggL ™7 _
| =° ——96°F18! "
oy " “ |
4 ; _ _.
S (A SEEEEEL ==
- — ST —— 1~ ! _
! ! : _
| _ _ _
' i _ _
| i _ |
“ i ——soczt L
— —— : |
il ! i _
“ | _ELE9EL i “
! —95°56¢ | | |
' _ _ |
i _ “ |
e i |
e ! “ |
o " L ]
! T o o _
R _ _ |
Ty ! _ _
| _ _ |
R ; _ |
n ; _ |
i _ _ |
I ! _ _
! “ — LR "
o i “ |
i " “ |
i ; _ |
1 _ _ |
“ i " ||||||||||| “ "
i —
| | m “
i _ _ |
3 “ o ]
' S _ |
T N 1 | _
- | _ |
[ ! _ _
Py _ _ |
[ ! | |
il _ _ H
i _ o |
| S R
Ihll“.. IIIIIIIII “I “ "
-3 i _ |
Vi ! i _
i ; _ |
'3 _ _ |
] ¥ ! _ i
i _ 4 |
% e _ _
[ DR 1 _ _
-3 _ _ _
[ ] ! _ _
D ; _ |
i ; _ |
.
P “ " _
b _
[ Z
& =
g £ 3 2

50 s

750
0 1000

00 2500 2000 1750 1500 125

30

3500

4500 4000

l/em

3,5CF3PzCutrimer Netd4Cl

Date/Time:
User;

Resolution;

Comment;

No. of Scans;

SCF3PzCutrimer_Net4 Cl

3,

PrestigelR

Apodization;

9)
-(CF3)2Pz]3Cu2(CO)2} (

f [NEts]{[3,5-(C

[ frared spectrum o

Figure S7. In

S8



EsHMADzZ

e R tutntmieetetot el ittt Il it skl pittt bt Rl Seleiebeiuint- el st ik

100 <=o==men

—l

wEl

—6EFhEL
—H6'LET]

U N
|
|
|
I
'
'
I
I
|
RS PR |

%T

95 e

—6F
)

e oL
nu(mfnw_ !
| |
I I
I I
| |
1 1
I I
i i
....... -

risl i
| |
I I
I I
| |
1 1
I I
I I
N L
1 I
1 1
I I
| |
I I
i i
I I
| |
I I
I I
1 1
i |
1 |
I I
i i
I I
| |
I I
i i
Tt T TS T
| |
I I
I I
I I
1 1
| |
I I
I I
+ -
| |
I I
I I
| |
1 1
I I
I I
I I
| I
T-TTTT TS T
| |
I I
| |
i i
| |
I I
| |
I I
1 1
[=] )
=3 o0

sl

—9E"901

T Y B SO BN

2

75 ------om-

]
|
i
i
i "
.............. === 00 e
; i
1

3000 2500 2000 1750 1500 1250 1000
rystalafterxray2

3500

4000

1/cm

Resolution:

4CI3,5CF3PzCu_Netdbr_COadd No. of Scans:

4C13,5C3PzCu_Netdbr_COadduct_new c

Comment;

Date/Time:

User;

PrestigelR

Apodization;

rystalafterxray2

uct_new_c
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Figure S9. Infrared spectrum of [NEts][{[4-CI-3,5-(CF3)2Pz]Cu(CO)}a(u-Cl)] (11)
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Table S2. Selected NMR spectroscopic (in CDCls except for 1, which was reported in CsDs)

and IR data
Complexes 'HNMR | ®F NMR IR Ref
(ppm) (ppm) (cm)
[HB(3,5-(CF3)2Pz)3]CuCO (1) 6.06 -61.4 (s), 2137 L
-58.8 (d)
[H2B(3,5-(CF3)2Pz);]CuCO 2127 2
{[3,5-(CF3)2Pz]Cu}s(2) 7.07(s) | -61.32(s) 3
{[4-CI-3,5-(CF3)2Pz]Cu}s (3) -61.50 (5) 4
{[3.,4,5-(CF3)sPz]Cu}z(4) -55.12 (s), >
-60.15 (5)
{[3,5-(CF3)2PZ]Cu(CO)}2 (5) 7.06 (s) | -59.63 (br) | 2099,
2108(sh)
{[4-CI-3,5-(CF3)2PZ]Cu(CO)}2 (6) -60.27 (s) | 2139
{[3,4,5-(CF3)sPz]Cu(CO)} (7) 6523 (s), | 2139
-59.38 (s)
[NEt][{[3,5-(CF3)2PZz] Cu(CO)}(ua-Br)] (8) 1.21(t), | -60.73 (br) | 2098
3.03 (),
6.84 (s)
[NEts]{[3,5-(CF3)2Pz]3Cu2(CO)2} (9) 1.20 (t), | -60.63 (br) 2087
3.04 (q),
6.80 (s)
[NEt][{[4-CI-3,5-(CF3)2PZ]Cu(CO)}a(na-Br)] (10) | 1.29 (t), | -60.25 (br) | 2106
3.13(q)
[NEt:][{[4-CI-3,5-(CF3)2PZ]Cu(CO)}a(na-Cl)] (11) | 1.30 (1), | -60.45 (br) | 2105
3.14 (q)
[NEt][3,5-(CFs)2Pz] 1.18(t), = -60.33(s)
3.09 (),
6.73 (s)
[NEt][4-CI-3,5-(CF3)2Pz] 1.35 (br), | -60.96 (5)
3.30 (br),

S11



1121 (2

Figure S10. Selected bond distances of [{[4-CI-3,5-(CF3)2Pz]Cu(CO)}2(u2-CHsCN)] showing

the asymmetrically bound acetonitrile. Additional details are in the CIF.
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