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Figure S2. a. HRMS of the Complex 1. b. Compass IsotopePattern window of Complex 1. Fig.
S2a, b display the mass spectrum of the ions on which the identification of 1 was performed.
Also, the theoretical mass spectrum (in green color) of the desired m / z and its isotopes were
depicted (Figure S2 b). At the Compass Isotope Pattern window, the theoretical mass spectrum
and isotope profile of that compound. c. HRMS of the Complex 2. d. Compass IsotopePattern
window of Complex 2. Fig. S2c, d display the mass spectrum of the ions on which the
identification of 2 was performed. Also, the theoretical mass spectrum (in green color) of the
desired m / z and its isotopes were depicted (Figure S2 d). At the Compass Isotope Pattern

window, the theoretical mass spectrum and isotope profile of that compound.
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Figure S 3. Spectroscopical study of complex 1 in DMF via the use of UV-Vis spectra without

irradiation.
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Figure S 4. Spectroscopical study of complex 2 in DMF via the use of UV-Vis spectra without

irradiation.
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Figure S7. Cyclic voltammograms of a. 1 (10°M) in DMF (black) and b. 2 (10*M) in DMF (red),
0,1M n-BusNPFs, a glassy carbon as a working electrode, an Ag/AgCl as a reference electrode

and a Pt wire as a counter electrode. The scan rate was 100mV/s.
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Figure S8. Square wave Voltammetry in DMF of complex 1 (black) and complex 2 ( red), with
0,1M n-BusNPFs, a glassy carbon as a working electrode, an Ag/AgCl as a reference electrode
and a Pt wire as a counter electrode. Pulse amplitude 50mV, step potential 20mV.
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Figure S 9. Chronocoulometry for bulk electrolysis vs Fc/Fct of DMF solution with 10mM TFA,
with complex 1 at -1.66V (black), with complex 2 at -1.74V (blue) and with the absence of catalysts
at -1.74V (red). 0,1M n-BusNPFs, a graphite rod as a working electrode, an Ag/AgCl as a reference

electrode and a Pt wire as a counter electrode was used.



R'= 09922

2.5 ' 20 ' 15 ' 1.0
E,Vvs Fc/lFc”

Figure S 10. CVs in DMF with 0.1 M n-BusNPFs containing 40 mM TFA with 0.6 mM 1 (black), 1.2
mM 1 (red), 1.8 mM 1 (blue), and 2.4 mM 1 (pink) at u =100 mVls. Inset ic/ip=f[1]

50 -

50 -

100 -

150 -

i, MA

-200 -

250

s

0005 0.001 0.0015 0.002 0.0025

-300 pod

350 L . . . r -
-2.5 2.0 15 -1.0

E,Vvs Fo/Fc”

Figure S 11. CVs in DMF with 0.1 M n-BusNPFs containing 40 mM TFA with 0.6 mM 2 (black), 1.2
mM 2 (red), 1.8 mM 2 (blue), and 2.4 mM 2 (pink) at u = 100 mV/s. Inset ic/ip=f]2]
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Figure S 12. Scan rate dependent cyclic voltammograms of catalyst 1 recorded from 0.1 V/s to 1.2 V/s
in DMF and Cottrell plots of peak current versus the square root of scan rate. CVs were collected in
DMF with 0.1 M n-BusNPFe as supp. electrolyte using a glassy carbon (work elec.), platinum wire

(count elec.) and Ag/Ag* (ref. elec.). All the potentials were referenced vs Fc/Fc*
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Figure S 13. Scan rate dependent cyclic voltammograms of catalyst 2 recorded from 0.1 V/s to 1.2 V/s
in DMF and Cottrell plots of peak current versus the square root of scan rate. CVs were collected in
DMF with 0.1 M n-BusNPFe as supp. electrolyte using a glassy carbon (work elec.), platinum wire

(count elec.) and Ag/Ag* (ref. elec.). All the potentials were referenced vs Fc/Fc*.
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Figure S 14. Rinse tests for 2 in the presence of 12mM of TFA: (black) cyclic voltammogram in the
presence of catalyst (10°M) (red) cyclic voltammogram in the absence of catalyst vs Fc/Fc* after linear

sweep voltammetry, (blue) cyclic voltammogram in the absence of catalyst vs Fc/Fc* after 3 min potential
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Figure S 15. UV-Vis spectrum of the complex 1 (10°M) in DMF with addition of TFA 0-1eq.



5000 -,

4000 -

With addition of TFA

3000 -

2000

geM'em™’

1000 -\ /7

T . T T T T T T L T x 1
400 500 600 700 800 900 1000 1100
Wavelength nm

Figure S 16. UV-Vis spectrum of the complex 2 (10°M) in DMF with addition of TFA 0-0.8eq.

Table S 2. Absorption maxima of CdTe-QDs TGA coated in DMF: H20 1:2.

Absorbance Wavelength in
CdTe-QD DMEF/ H:0 °
QD-A 427nm
QD-B 454nm
QD-C 499nm
QD-D 525nm
QD-E 558nm
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Figure S 17. Emmision spectra of CdTe-QDs- TGA coated in H:0. QD-A (black), QD-B (red), QD-C

(blue), QD-D (pink), QD-E (deep blue).

Table S 3.S5tudy of the photocatalytic hydrogen production via the use of Complex 1 with CdTe QDs-

TGA coated as PS, TEOA and AscOH as electron donor, in a solvent system DMF: H20.

Ent | Complex PS Electron | g jvent | pH | TON | TOF | &
ry Donor
1 ( 655/50- %da%':ﬁf ;F()]?SOI\/‘; Dl\fi:gzo 1055 | 95321 | 7.94 | 120
2 | 5 1})_6M) %ﬁ%ﬁﬁ? (TOESON/B DN([i:;IZO 10.55 | 763.42 | 636 | 120
3 | & 110_6M) CCd (ZGOES[? (TOESC;//; DN(Ii :21?20 10.55 | 931.97 | 7.77 | 120
| 5 1;_6M) iﬁ%ﬁﬁ? EESON‘; Dl\/([igzo 10.55 | 967.32 | 8.06 | 120
5 | & 1%)—61\/[) CS (zgjﬁf (TOESON‘; DN(If: :21?20 10.55 | 45678 | 3.81 | 120
6 | (s 110-61\/1) %da%':ﬁ’f ‘?Os 3(13/;1 Dl\/([igzo 45 | 62434 |5203| 120
7 | 110_6M) Cg (Zeo:l(\;/[? 1:‘05 i)/f)l DN(Ii :21?20 45 | 63497 | 5291 | 120
8 | 5 1%)-61\/1) %ﬁ%ﬁﬁ? ‘?;ig;l Dl\:[igzo 45 | 67812 | 5651 | 120
9 | o 1%)-61\4) T(Tzfoﬁl(\;ﬁ 1:‘05 i)/f)l DN(Ii :21?20 45 | 50324 |41.94| 120




0 5 110_6M) CEd(TLL%_:ﬁf /?OS Cl%l DN([i :21;120 45 | 29890 |2490 | 120
1| oy | reTGA [ TROM MO | ss | 1ssas | 129 | 10
2 (1011\/[) ?L%Eﬁ? (TOESON/B DN([i :21;120 1055 | 41278 | 3.44 | 120
3 (10?51\/1) TL%E;? ;Fo]iol\g DN(Ii :21?20 10.55 | 931.50 | 7.76 | 120
14 (10?51\/[) Cﬁé%fﬁf T(]fﬁ? DN([i :21;120 1055 | 90247 | 752 | 120
15 | oy | GeTGA | ASOI | DMPIO | 5 | sseat | 714 | 10
16 (101M) %ﬁ%ﬁﬁ? /?OS Cl%l DN([i :21;120 45 | 11280 | 094 | 120
7| oy | reTGA [ MO [ DMERO |5 | s |55 | 120
18 (10?51\/[) %1(2%:1\% A(slcl\(,l))H DN([i :21?0 45 | 6692.76 | 5577 | 120
19 (10—51\1/1) Eﬂgﬁ;‘\ gslcl(\)/[? ggg)ﬂzo 45 | 205678 |17.14 | 120

Table S 4.Study of the photocatalytic hydrogen production via the use of Complex 2 with CdTe QDs-

TGA coated as PS, TEOA and AscOH as electron donor, in a solvent system DMF: H20

Entry | Complex PS Electron Solvent pH TON TOF ti
Donor

1 2 CdTe-TGA TEOA | DMF:H:0 | 10.55 85.4 0.71 | 120
(5*10<M) | B (40pM) (0.5M) (1:2)

2 2 CdTe-TGA TEOA | DMFE:H20 | 10.55 57.2 0.48 | 120
(5*10¢M) | D (40puM) (0.5M) (1:2)

3 2 CdTe-TGA TEOA | DMF:H:0 | 10.55 46.7 0.39 | 120
(5* 10°M) C 40uM) (0.5M) (1:2)

1 2 CdTe-TGA TEOA | DMFE:H20 | 10.55 98.6 0.82 | 120
(5*10°M) | A (40uM) (0.5M) (1:2)

5 2 (5* 10- CdTe-TGA TEOA | DMF:H20 | 10.55 102.7 0.86 | 120
6M) E (40uM) (0.5M) (1:2)

6 2 CdTe-TGA | AscOH | DMF:H:O | 45 4056.9 | 33.81 | 120
(5* 10-M) B (40uM) (0.1M) (1:2)

. 2 CdTe-TGA | AscOH | DMF:H:O | 45 3112.3 | 2594 | 120
(5*10<M) | C (40uM) (0.1M) (1:2)

3 2 CdTe-TGA | AscOH | DMF:H:O | 45 23459 | 19.55 | 120
(5*10¢M) | D (40puM) (0.1M) (1:2)

9 2 CdTe-TGA | AscOH | DMF:H:O | 45 3256.7 | 27.14 | 120
(5*10<M) | A (40uM) (0.1M) (1:2)

10 2 CdTe-TGA TEOA DMEF:H20 | 10.55 5.82 024 | 24
(10-M) E (40uM) (0.5M) (1:2)

11 2 CdTe-TGA TEOA | DMF:H0 | 10.55 | 67.16 280 | 24
(10M) E (40uM) (0.5M) (1:2)




1 2 CdTe-TGA | TEOA | DMEH:O | 1055 | 9721 | 4.05 | 24
(10°M) | E@ouM) | (0.1M) (1:2)
13 2 CdTe-TGA | TEOA | DMF:H:O | 1055 | 97.60 | 407 | 24
(10°M) | E (40uM) (IM) (1:2)
“ 2( CdTe-TGA | AscOH | DMF:H:0 | 45 | 397891 | 33.16 | 120
104M) B (40uM) | (0.1M) (1:2)
s 2 CdTe-TGA | AscOH | DMF:H:0 | 45 | 3997.55 | 33.32 | 120
(10°M) | B@0uM) | (0.IM) (1:2)
16 2 Cd;f'gZGA AscOH | DMEH.O | 45 | 4012.80 | 33.44 | 120
(10°M) a0 (0.5M) (1:2)
& 2 CdTe-TGA | AscOH | DME:H:0 | 45 | 4047.69 | 33.73 | 120
(10°M) | B (40uM) (1M) (12)
5 |2 CdTe-TGA | AscOH | DME:H:O |45 | 78240 |652 | 120
(10°M) | B(4opM) | (0.1M) | (1:30)
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Figure S 18. UV-Vis spectra of CdTe-QD A in DMF/H20 1: 2 without an electron donor ( black), with
AscOH 0.5M ( red), with TEOA 0.5M ( blue).
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Figure S 19. Emission spectra of CdTe-QD C in DMF/H20 1: 2 without an electron donor ( black), with
TEOA 0.5M ( red), with AscOH 0.5M ( blue).
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Figure S 20. Light-driven hydrogen production from a system containing complex 1 at 5*10-°M,
TEOA (0.5 M) in DMF: HpO 1:2 at pH 4.5 with different sized TGA-coated CdTe QDs at 40.0 uM A
(‘blue), B (red), C ( green), D ( purple), E ( light blue) , F ( orange) upon irradiation for 120 hours at
25 °Cand 1 atm.
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Figure S 21. Light-driven hydrogen production from a system containing complex 1 at 5*10-°M,
TEOA (0.5 M) in DMF: HpO 1:2 at pH 4.5 with different sized TGA-coated CdTe QDs at 40.0 uM A
(blue), B (red), C ( green), D ( purple), E ( light blue) , F ( orange) upon irradiation for 120 hours at
25 °Cand 1 atm.
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Figure S 22. UV-Vis spectra of complex 1 ( 10+*M) in DMF: H20 1:2 with CdTe QDs-C 40uM and
AscOH 0.1M, t=0h (black), t=48h (red), t=120h (purple).
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Figure S 23. UV-Vis spectra of complex 2 ( 10+*M) in DMF: H20 1:2 with CdTe QDs-C 40uM and
AscOH 0.1M, t=0h (black), t=48h (red), t=120h (purple).

Table S 5.5tudy of the photocatalytic hydrogen production via the use of Complex 1 and 2 with different

concentrations of the complexes with fluorescein as PS, TEOA as electron donor in a solvent system

DMF: H:0.
Entry | Complex PS Eg:::: Solvent pH TON TOF tir
1 1 (5* 10°M) ( hI;lM) (1;)]3501\;; DN(Ii:ZI_)IZO 10.55 | 1045.67 | 4357 | 24
2 1 (5* 10°M) ( 1fr11M) 2;)E501\g DN([i:ZI;IZO 10.55 | 4697.29 | 195.72 | 24
3 1 (5* 10"M) ( hI;lM) (1;)]3501\;; DN(Ii:ZI_)IZO 10.55 | 2111.29 | 87.97 | 24
4 2 (5* 10°M) ( lrljlll\/[) 2;)E501\g DN([i:ZI;IZO 10.55 | 667.29 27.80 | 24
5 2 (5* 10°M) ( hI;lM) (1;)]3501\;; DN([i:ZI_)IZO 10.55 | 390.56 1627 | 24
6 2 (5* 10"M) ( lrljlll\/[) 2;)E501\g DN([i:ZI;IZO 10.55 | 253.95 10.58 | 24




Table S 6.Study of the photocatalytic hydrogen production via the use of Complex 1 and 2 with

fluorescein as PS with different concentrations of FI, TEOA as electron donor in a solvent system DMEF:

H:O.
Entry Complex PS E:;:::: Solvent pH TON TOF ti
L 1%)—61\/1) o ;LM) Z)Eg\g Dl\fi‘gzo 1055 | 24579 | 1024 |
2 | e 1%)-61\/1) (ZﬂM) (TOESMA) Dlv([i‘;ho 1055 | 387.97 | 1616 | **
N 110-61\/1) ( 421\/1) Z)Eg\g Dl\?i‘gzo 1055 | 5069 | 249 |
S 110-61\/[) (821\/1) (TOESMA) DN([i :2})120 1055 | 8842 | 368 | °*
5 & 110-61\/1) ( 121\4) (1;)}.3501\/13 DN(T;DO 1055 | 469729 | 19572 | **
6 | o 1%)-61\/1) (2anlM) (T(fg\g Dlv([f;ho 1055 | 37647 | 1560 | 2
A - 120-61\/1) ( 421\/1) (TO}.ESON[B Dh?iglzo 1055 | 9120 | 380 | **
N 1%)-61\/1) ( ;Hf;/[) (To]j:5o1\g DN([E)hO 1055 | 2502 | 104 |
I 1?)—61\/1) ; II;IM) 2;)}.3101\/?) Dh?iglzo 1055 | 37202 | 1550 | **
0| 1%)-61\/1) ( thlM) (T(fg\g Dlv([f;ho 1055 | 39056 | 1627 | **

Table S 7.Study of the photocatalytic hydrogen production via the use of Complex 1 and 2 with

fluorescein as PS, TEOA as electron donor with different concentrations of TEOA, in a solvent system

DMF: H:O.
Entry Complex PS Electron Solvent pH TON TOF tir
Donor

1 5 110_6M) (hl;lM) (1;)?101\/?) Dl\figzo 1055 | 29436 | 1227 | 24

2 5* 110_6M) (111:111\/1) T(]fﬁ‘;‘ Dl\fi :21?20 1055 | 7730 | 322 | 24

31 5 1%)-61\/1) (hl;lM) (1;)?5?1\/?) DN(Ii :21?20 10.55 | 4697.29 | 19572 | 24

4 5* 120_6M) (hl;lM) (Toiol\g Dl\fi :21?20 1055 | 372.02 | 1550 | 24

5 | & 1%)-61\/1) (hl;lM) T(i\c/)[? DN(Ii :21?20 1055 | 368.13 | 1534 | 24

6 - 1%)—61\/1) a SM) (Tolfl\g Dl\figzo 1055 | 39056 | 1627 | 24




Table S 8.Study of the photocatalytic hydrogen production via the use of Complex 1 and 2 with

fluorescein as PS, TEOA as electron donor, in a solvent system DMF: H20 with different solvent ratios

and with additions to the photocatalytic system.

Electron
Entry Complex PS Donor Solvent pH TON TOF | tir
1 F1 TEOA DMF:H20
1 10. 4 24. 24
(5* 10M) (ImM) (0.5M) (1:1) 0-55 59946 o8
1 F1 TEOA DME:H-0O
2 10.55 502.52 2093 | 24
(5* 10M) (ImM) (0.5M) (1:45)
F1
(1mM)
With
1 addition TEOA DME:H-0O
10. 719. 119.1 4
3 (5* 10M) of F1 (0.5M) (1:2) 0.55 5719.59 916 | 48
1ImM
after 24
hours
TEOA
(0.5M)
With
1 F1 DMF:H-0
4 106 addition ) 10.55 5006.47 | 104.30 | 48
(5* 10M) (ImM) of TEOA (1:2)
0.5M after
24 hours
Mercury
poisoning
test
- F1 TEOA DMEF:H20
5 1 10.55 4265.81 | 177.74 | 24
1 . 1:2
(cose1g | MM |3 | a2
GM)
1 F1 TEOA DMEF:H20
‘Ho
=5%10- 10. 4697.2 195.72 | 24
6 (C61\/51) 0 (1mM) (0.5M) (12) 0.55 697.29 | 195
2 Fl1 TEOA DME:H-0O
7 10. 153. . 24
(5* 10M) (0.8mM) (0.5M) (1:1) 0.55 53.30 6.39
2 F1 TEOA DMF:H-0
10. 1705.34 71. 24
8 (5% 10°M) (0.8mM) (0.5M) (1:45) 0.55 053 06
F1
(0.8mM)
With the
2 addition TEOA DMEF:H-O
9 (5* 104M) of FI (0.5M) (12) 10.55 2234.18 | 46.55 | 48
ImM
after 24
hours
2 F1 TEOA DME:H-0O
10 10.55 1709.79 | 35.62 | 48
(5* 10-M) (0.8mM) (0.5M) (1:2)




With the
addition
of TEOA
0.5M after
24 hours
Mercury
poisoning
test Fl TEOA DMEF:H0
11 5 (0.8mM) (05M) (1:45) 10.55 1453.62 | 60.57 | 24
(5% 10°M)
. Fl TEOA DMF:H20
12 2 (5* 10M) (0.8mM) (05M) (1:45) 10.55 1705.34 | 71.06 | 24

Table S 9. Study of the photocatalytic hydrogen production via the use of Complex [Ni(mp2)]-.

Electron
Entry Complex PS Solvent TON tir
Donor
Ni - (5*
(Nitmp2)I*( TEOA | DMF:H:O
1 106M) F1 (1ImM) 1452.45 24
(0.5M) (1:2)
[Ni(mp2)] (5%
CdTe-QD B AscOH DMF:H0
2 106M) 3841.69 24
40pM (0.1M) (1:2)
Table S 10. Control Experiments
Electron
Entry Complex PS Solvent TON tir
Donor
1
TEOA DMF:H-0
1 (5* 10M) - 0 24
(0.5M) (1:2)
2
TEOA DMF:H0
2 (5* 10M) - 0 24
(0.5M) (1:2)
Fl TEOA DMF:H0
3 - 0 24
(0.8mM) (0.5M) (1:2)
NiCl*6H20 Fl TEOA DMF:H0
4 0 24
(5* 10M) (0.8mM) (0.5M) (1:2)
5 CdTe-QD A TEOA DMF:H20 0 o4
40puM (0.5M) (1:2)
6 CdTe-QD C TEOA DMF:H0 0 o4
40uM (0.5M) (1:2)
CdTe- QD A AscOH DMEF:H20 ) o4
40uM (0.1M) (1:2)
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Figure S 24. Emmision spectra of Fluorescein (0.3mM) in DMF/H:O 1: 2 ( black)and with the addition

of 1-8 eq of complex 1.
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Figure S 25. Emmision spectra of Fluorescein (0.3mM) in DMF/H>O 1: 2 ( black) and with the addition

of 1-10 eq of complex 2.
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Figure S 26. Cyclic voltammograms of 2 (10°M) in DMF (black) with the Multiple Cycle scan
method and 2 (10°M) in DMF (red) with the Single Scan method, with 0,1M n-BusNPFs, a glassy

carbon as a working electrode, an Ag/AgCl as a reference electrode and a Pt wire as a counter

electrode. The scan rate was 100mV/s.

References

1. Topchiyan, P.; Vasilchenko, D.; Tkachev, S.; Baidina, I.; Korolkov, I; Sheven, D.;
Berdyugin, S.; Korenev, S. New Heteroleptic Iridium(III) Nitro Complexes Derived from
Fac-[Ir(NO2)3(H20)3].  Journal of Molecular  Structure 2019, 1182, 100-108,
doi:10.1016/j.molstruc.2019.01.013.

2. Ghiasi, Z.; Amani, V.; Mirzaei, P.; Safari, N.; Abedi, A. Trichloridothallium(IIl) Complexes
with Bipyridine Derivatives: From Structure to Luminescence Properties. Aust. J. Chem.
2013, 66, 676, doi:10.1071/CH12549.

3. Schaefer, T.; Veregin, R.P.; McKinnon, D.M. The Three Conformations of 3, 5-Dichloro-2-
Hydroxythiophenol in Solution. Canadian Journal of Chemistry 1981, 59, 3204-3207.



