Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2016

Supplementary Information

Solution or solid — it doesn’t matter: Visible light-induced CO release reactivity of zinc
flavonolato complexes

Stacey N. Anderson'®, Michael T. Larson,® and Lisa M. Berreau*!

EIDepartment of Chemistry & Biochemistry, Utah State University, 0300 Old Main Hill,
Logan, UT 84322-0300



- ©e-<IY-© © ¥ < =
© NN+—-00o® ~ ®© - )
@ Q0 €O €O 0 M~ ~ ~ ~ ©
| Lerset 1ol | |

— 4.89

— 454
— 443

1 196 -{;__

la "#‘k:‘_?"?" b e e ": - '_I“';I;‘
85 80 75 70 6.5 6.0 5, 45 ppm
Figure S1. "H NMR of 5 in CD3CN.
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Figure S2. FT-IR spectrum of 5 in KBr.
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Figure S3. Absorption spectrum of 5 in acetonitrile.
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Figure S4. Overlay of the lowest energy absorption feature of 5 with the emission
spectrum of 5 in acetonitrile.
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Figure S5. ESI/APCI MS of 5.
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Figure S$6. ' H NMR spectrum of 6 in CDsCN. (*denotes residual solvent)
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Figure S7. FT-IR of 6 in KBr.
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Figure S8. Absorption spectrum of 6 in acetonitrile.
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Figure S9. Overlay of the lowest energy absorption feature of 6 (black) with the
emission spectrum (red) in acetonitrile.
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Figure $10. ESI/APCI MS of 6.
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Figure S11. "H NMR of 7 in CD3;CN.
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Figure S12. FT-IR of 7 in KBr.
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Figure S13. Absorption spectrum of 7 in acetonitrile.
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Figure S14. Overlay of the lowest energy absorption feature of 7 (black) with the
emission spectrum (red) in acetonitrile.
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Figure S$15. ESI/APCI MS of 7.
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Figure S16. '"H NMR of 8 in CDsCN. (*denotes residual solvent)
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Figure S17. FT-IR of 8 in KBr.
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Figure S18. Absorption spectrum of 8 in acetonitrile.
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Figure S$19. Overlay of the lowest energy absorption feature of 8 (black) with the
emission spectrum (red) in acetonitrile.
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Figure S20. ESI/APCI MS of 8.
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Figure S21. "H NMR of 9 in pyridine-ds (* indicates solvent peaks).
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Figure S22. FTIR spectrum of 9.
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Figure S$23. Absorption (black) and emission (red) spectra of 9.

15



638

100
M+\
288
0 Y 1 T T A trdt T u“\ T Y f f ‘nu t T ™ mlz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
100 682.4536
M+
/ Lockmass
638.0710 /
1l |
,u“\.d w e : L | A L Ll l e day " dlL. X P TIY sl - ILuI\t‘.L‘J\,‘. PRSP ‘LJ.‘. m/z
620 625 630 635 640 645 650 655 660 665 670 675 680 685 690 695 700
Measured Mass 638.071
Element Low Limit High Limit
C 33 43
H 10 30
(@] 4 9
64Zn 0 1
Formula Calculated Mass mbDaError ppmError RDB
C38 H22 O6 64Zn 638.0702 0.8 1.2 28

Figure S24. LIFDI-MS of 9.
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Figure $25. "H NMR of 10 in pyridine-ds (* denotes residual solvent peaks).
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Figure S$26. FTIR spectrum of 10.
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Figure S27. Absorption (black) and emission (red) spectra of 10.
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Figure S31. Absorption (black) and emission (red) spectra of 11.
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Figure $33. "H NMR of 12 in pyridine-ds (* denotes residual solvent peaks).
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Figure S35. Absorption (black) and emission (red) spectra of 12.
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Figure S36. LIFDI-MS of 12.
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Figure S39. ESI/APCI MS of 13.

27




x10 5 |+ Scan (0.354-0.397 min, 8 scans) 8011301t.d Subtract (1)
443.2262

18
16
1.4
1.2

0.8

0.6
541.1157 M+
0.4

2| 113.0719
0.2 184.0763 801.2205

\ | !

0 " L L '
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)

x10 3 |+ Scan (0.354-0.397 min, 8 scans) 8011301t.d Subtract (1)
s 801.2205
75

; | e
6.5
55 803.2193

45 802.2232
4 \

a5 ‘ 805.2183

N

i | |
05 ) , ’ | |
0 ” . . P . p | [ e e It Sy N [ _
791 792 793 794 795 796 797 798 799 800 801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817
Counts vs. Mass-to-Charge (m/z)

25

1.5

Measured Mass 801.2205

Element Low Limit High Limit

C 43 53

H 30 50

N 0 5

(0] 0 2

180 0 2

Zn 0 1

Formula Calculated Mass mDaError ppmError RDB
C51 H37 N4 O2 Zn 801.2202 0.3 0.3 35.5
C52H37N3 0180 2Zn 801.2214 -0.9 -1.1 36
C48 H37 N4 02 1802 Zn 801.2186 1.9 2.4 325
C53 H37 N2 1802 Zn 801.2226 -2.1 -2.6 36.5

Figure S40. ESI/APCI MS of 13 demonstrating 20, incorporation.
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Figure S43. ESI/APCI MS of 14.
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Formula Calculated Mass mDaError ppmError
C48 H37 N4 O3 S Zn 813.1872 1.7 2.0
C53 H37N20 S Zn 813.1913 2.4 -29
C47 H35 N5 O5 Zn 813.1924 -3.5 -4.3

Figure S46. ESI/APCI MS of 15.
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Figure S47. "H NMR of 16 in CDsCN. (*denotes residual solvent)
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Figure S48. FT-IR of 16 in KBr.
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Measured Mass 884.2641

Element Low Limit High Limit

C 47 57

H 35 55
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o} 0 5

S 0 1

Zn 0 1

Formula Calculated Mass mDaError ppmError RDB
C57 H46 N3 O S Zn 884.2648 -0.7 -0.7 36.5
C55H44 N6 S Zn 884.2634 0.7 0.8 37
C53 H38 N7 05 S 884.2650 -0.9 -1.0 38.5
C51 H44 N6 O5 Zn 884.2659 -1.8 -2.1 33
C52 H46 N5 O3 S Zn 884.2607 3.4 3.8 32.5

Figure S49. ESI/APCI MS of 16.
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Figure $50. "H NMR spectrum of 17 in pyridine-ds. (* denotes residual solvent peaks)
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Figure S51. FT-IR spectrum of 17.
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Figure $52. "H NMR spectrum of 18 in pyridine-ds (* denotes residual solvent peaks).
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Figure S53. FT-IR spectrum of 18.
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Figure S54. "H NMR spectrum of 19 in pyridine-ds (* denotes residual solvent).
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Figure S55. FT-IR spectrum of 19.

37



8 [85 3% |35 e 88 3
[ 0O N~ |~ © © ©® -
| Y 11 \Y4 Y Y |
H I J
—
N
\__ J
N
AN
BEF |
s
c.D H
| A
) 1 1
T T T"r‘ T la g lan
I 3 38 8 8 S S
o < © < i) © ]
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

Figure $56. "H NMR spectrum of 20 in pyridine-ds. (* denotes residual solvent)
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Figure S57. FT-IR spectrum of 20.
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Figure S58. GC-MS results for the carbonylation reaction of 21a using a film of 9 as the

light-induced CO source.
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Figure S$59. GC-MS results for the carbonylation reaction of 21b using a film of 9 as the

light-induced CO source.
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Figure S60. GC-MS results for the carbonylation reaction of 21¢ using a film of 9 as the

light-induced CO source.
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Figure S61. 'H NMR spectrum of 9 in pyridine-ds (top). 'H NMR spectrum of remaining
solid following illumination of 9 (film) with two blue CFL bulbs for 24 hours (middle). 'H

NMR spectrum of 17 in pyridine-ds (bottom) (* denotes residual solvent).
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