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UV-vis spectra of pyrazoloporphyrin 25a in 1% Et;N-chloroform (top spectrum) and
1% TFA-chloroform (bottom spectrum).
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Figure 2.  UV-vis spectrum of pyrazoloporphyrin 25a in 0.5% Et3;N-chloroform.
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Figure 3.  UV-vis spectra of pyrazoloporphyrin 25a in chloroform with 0 equiv (red line), 1
equiv (orange line), 2 equiv (green line), 3 equiv (blue line) and 5 equiv (purple line)
showing the formation of a monoprotonated species.
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Figure 4. UV-vis spectrum of pyrazoloporphyrin monocation 25aH" in 1% Et;N-chloroform
(top spectrum) and 1% TFA-chloroform (bottom spectrum).
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Figure S5. UV-visible spectra of methyl pyrazoloporphyrin 91b in 1% triethylamine-
chloroform (blue line) and 5% TFA-chloroform (green line).
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Figure 6. UV-vis spectrum of pyrazoloporphyrin 25¢ in 1% Et;N-chloroform.
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Figure 7. UV-vis spectra of pyrazoloporphyrin 25¢ with 20 equiv TFA in chloroform.
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Figure 8.  UV-vis spectra of pyrazoloporphyrin 25¢ in 0.5% Et;N-chloroform (red line),
chloroform (orange line), 1 equiv TFA in chloroform (green line), 2 equiv TFA in
chloroform (blue line) and 5 equiv TFA in chloroform. The chloroform was
deacidified by running it through basic alumina, but the chloroform spectrum still
shows a small degree of protonation..
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Figure 9.  UV-visible spectra of ethyl pyrazoloporphyrin 25¢ in 1% triethylamine-chloroform
(blue line) and 5% TFA-chloroform (red line).
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Figure 10. UV-vis spectra of nickel(II) pyrazoloporphyrin 31a in chloroform (green line) and
1% TFA-chloroform (blue line).
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Figure 11. UV-vis spectra of palladium(II) pyrazoloporphyrin 32a in chloroform (blue line) and
1% TFA-chloroform (green line).
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Figure 12. UV-vis spectra of nickel(Il) pyrazoloporphyrin 31b in chloroform (green line) and
1% TFA-chloroform (blue line).
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Figure 13. UV-vis spectra of palladium(Il) pyrazoloporphyrin 32b in chloroform (blue line) and
1% TFA-chloroform (green line).
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Figure 14. UV-vis spectra of nickel(Il) pyrazoloporphyrin 31¢ in chloroform (blue line) and
with 500 equiv TFA in chloroform (green line).
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Figure 15. UV-vis spectra of palladium(II) pyrazoloporphyrin 32¢ in chloroform (blue line) and
with 500 equiv TFA in chloroform (blue line).
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Figure 16. UV-vis spectra of oxophlorin analogue 28a in 1% Et;N-chloroform (blue line) and
1% TFA-chloroform (red line).
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Figure 17. UV-vis spectra of oxophlorin analogue 28a in 1% TFA-chloroform (red line), 5%
TFA chloroform (green line) and 10% TFA-chloroform (blue line).
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Figure 18. UV-vis spectra of oxophlorin analogue 28a in chloroform with 2 equiv (red line), 5

equiv (green line) and 10 equiv of TFA in chloroform (blue line).
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Figure 19. UV-vis spectrum of oxophlorin analogue 28b in 0.5% Et;N-chloroform.
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Figure 20. UV-vis spectra of oxophlorin analogue 28b in 0.5% TEA-chloroform (red line),
chloroform (orange line), 1 equiv TFA in chloroform (green line), 2 equiv TFA in
chloroform (blue line) and 5 eqiv TFA in chloroform (purple line).
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Figure 21. UV-vis spectra of pyrazoloporphyrin 28b in 1% TFA-chloroform (blue line) and 5%
TFA-chloroform (red line).
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Figure 22. UV-vis spectra of oxophlorin analogue 28a in 1% Et;N-chloroform (blue line) and
1% TFA-chloroform (red line).
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Figure 23. UV-vis spectra of oxophlorin analogue 28¢ in chloroform and with 2-50 equiv TFA
in chloroform.
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Figure 24. UV-vis spectra of pyrazoloporphyrin 25a in chloroform, 50 equiv TFA in
chloroform, 5% TFA-chloroform and 10% TFA-chloroform.
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Figure 25. UV-vis spectrum of oxophlorin analogue 29 in chloroform.
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Figure 26. 500 MHz proton NMR, DEPT-135 and 125 MHz carbon-13 NMR spectra of N-
ethylpyrazole dimethyl ester 22.
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Figure 27. 500 MHz Proton NMR spectrum of 1-ethyl-3,5-bis(hydroxymethyl)pyrazole in
CDCls.
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Figure 28. 125 MHz carbon-13 NMR spectrum of 1-ethyl-3,5-bis(hydroxymethyl)pyrazole in

CDCls.
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Figure 29. 500 MHz proton NMR, DEPT-135 and 125 MHz carbon-13 NMR spectra of N-
ethylpyrazole dialdehyde 20c.
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Figure 30. HSQC NMR spectrum of 1-ethylpyrazole-3,5-dicarbaldehyde in CDCl3;.
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Figure 31. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of pyrazoloporphyrin
25b in CDCl3;.
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Figure 32. 'H-'"H COSY NMR spectrum of pyrazoloporphyrin 25b in CDCls.
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Figure 33.
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HSQC NMR spectrum of pyrazoloporphyrin 25b in CDClj;.
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Figure 34. Selected nOe difference proton NMR spectra for pyrazoloporphyrin 25b in CDCl5.
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Figure 35. NOE correlations and partial proton NMR assignments for pyrazoloporphyrin 25b.
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Figure 36. 500 MHz proton NMR spectrum of pyrazoloporphyrin 25b in trace TFA-CDClj;,
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Figure 37. 500 MHz proton NMR spectrum of pyrazoloporphyrin 25b in TFA-CDCl5.
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Figure 38.
pyrazoloporphyrin 31b in CDCls.

500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of nickel(II)

32
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Figure 39. 500 MHz proton NMR spectrum of nickel(Il) pyrazoloporphyrin 31b in TFA-
CDCls.
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Figure 40. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of palladium(II)
pyrazoloporphyrin 31b in CDCl5;.
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Figure 41. 500 MHz proton NMR spectrum of palladium(II) pyrazoloporphyrin 31b in TFA-
CDCls.
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Figure 43. 500 MHz proton NMR spectrum of oxophlorin 28b in trace TFA-CDCl3,
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Figure 44. 500 MHz proton NMR spectrum of 28b in TFA-CDCls;.
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Figure 45. Selected nOe difference proton NMR spectra of N-methylpyrazole oxophlorin 28b
in CDC13
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Figure 46. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of pyrazoloporphyrin

25¢ in trace CDCl;.
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Figure 47. Partial 500 MHz proton NMR spectra of pyrazoloporphyrins 25b and 25c¢ in
CDCls.
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500 MHz proton NMR spectrum of pyrazoloporphyrin 25c¢ in trace TFA-CDCl;.
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Figure 49. Partial 500 MHz proton NMR spectra of pyrazoloporphyrins 25b and 25¢ in TFA-
CDCls.
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Figure 50. 500 MHz proton NMR and carbon-13 NMR spectra of nickel(II) pyrazoloporphyrin
31c in CDCl;.
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Figure 51. 500 MHz proton NMR spectrum of nickel(Il) pyrazoloporphyrin 31¢ in TFA-
CDCls.
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Figure 52. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of palladium(II)
pyrazoloporphyrin 32¢ in CDCl;.



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

46

L 1 i

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm

Figure 53. 500 MHz proton NMR spectrum of palladium(II) pyrazoloporphyrin 32¢ in TFA-
CDCls.
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Figure 54. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of pyrazolo-
oxophlorin 28¢ in CDCl5.
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Figure 55. Partial 500 MHz proton NMR spectrum of oxophlorin analogue 28¢ in CDCl;
showing details of the downfield region.
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Figure 60. 500 MHz proton NMR spectrum of 28¢ in TFA-CDCl;.
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Figure 61. Selected nOe difference proton NMR spectra of 29 in CDCl;.
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Figure 62. Further nOe difference proton NMR spectra, nOe correlations and partial proton
NMR assignments for pyrazolo-oxophlorin 29 in CDCl3;.
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Figure 63. 'H-'H COSY NMR spectrum of pyrazolo-oxophlorin 29 in CDCl;.
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Figure 64. 400 MHz proton NMR spectrum of pyrazolophlorin 24a in CDClj;,
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Figure 65. 100 MHz proton NMR spectrum of pyrazolophlorin 24a in CDCl;.
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Figure 66. 'H-'"H COSY NMR spectrum of pyrazolophlorin 24a in CDCls.
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Figure 67. Selected nOe difference proton NMR spectra of pyrazolophlorin 24a in CDCl5.
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Figure 69. 500 MHz proton NMR spectrum of pyrazoloporphyrin 25b in CDCl5.
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Figure 70. HSQC NMR spectrum of pyrazoloporphyrin 25a in CDCl5.
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Selected nOe difference proton NMR spectra of pyrazoloporphyrin 25a in CDCl;.
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Figure 72.  NOE correlations and partial proton NMR assignments for pyrazoloporphyrin 25a
in CDC13
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Figure 73. 500 MHz proton NMR spectrum of pyrazoloporphyrin 25a in TFA-CDCls.
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Figure 74. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of nickel(II)
pyrazoloporphyrin 31a in CDCls;.
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Figure 75. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of nickel(II)
pyrazoloporphyrin 31a in TFA-CDCl;.
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Figure 76. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of palladium(II)
pyrazoloporphyrin 32a in CDCls;.
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Figure 77. 500 MHz proton NMR spectrum of palladium(II) pyrazoloporphyrin 32a in TFA-
CDCls.
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Figure 78. 500 MHz proton NMR and 125 MHz carbon-13 NMR spectra of oxophlorin
analogue 28a in CDCl;.
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Figure 79. 500 MHz proton NMR spectrum 28a in trace TFA-CDCl;,
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Figure 80. 500 MHz proton NMR spectrum of 28a in TFA-CDCl5.
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Figure 81.

'H-'"H COSY NMR spectrum of pyrazolo-oxophlorin 28a in CDCl;.
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Selected nOe difference proton NMR spectra of 28a in CDCls;.
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Figure 83. Further nOe difference proton NMR spectra, nOe correlations, and partial proton
NMR assignments for pyrazolo-oxophlorin 28a in CDCls;.
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Figure 84. FAB MS of 2-phenyl phlorin analogue 24a.
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75

QTOF
1: TOF M3 ES+
1473

3 . 4873 4p5 3 - -
E% A3 genn 4902 sssg asra anpa $90g5napma 92 | 7 Camna 4T gaq 4780 4req HTRD 47R3 ,4,5”'343;&
aths asho



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

4
100+ 80.3
481.3
5124
5134
406.3
[\ T T d |-"+' T T . IE 5 byt |"'|"'L"| L"'ﬁ'"'ﬂ""
50 100 150 200 250 300 350 400 450 500 550
Figure 86.

ESI MS of 2-ethyl pyrazoloporphyrin 25c¢.

76



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

100

3z 237a2

miz 100 150 200 250 300 50 400 450 500

Figure 87. EI MS of 2-phenyl pyrazoloporphyrin 25a.



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

78

Flle: a¥lda Dake Run: 08-26-2008 (Time Run: 10:27:10) lonization mode: El+
Sampie: T. Lash AvD4a Instrumant: W3 T-WSE(B)

Ecan: 18 (8-91] Sass: iz 5 11.9%FR
4E 15 background purp ol
Rl

i FT s

Ly Y T TT T TT
miz 103 152 03 150 20 80 400 A8 200 250 am 250

Figure 88. EI MS of nickel(II) pyrazoloporphyrin 31b. The peak at 446 is due to pump oil.
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Figure 89. EI MS of palladium(II) pyrazoloporphyrin 32b. The peak at 446 is due to pump oil.
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Figure 90. EI MS of nickel(Il) pyrazoloporphyrin 31c.
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Figure 91. EI MS of palladium(II) pyrazoloporphyrin 32c¢.
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Figure 92. EI MS of nickel(II) 2-phenylpyrazoloporphyrin 31a. The peak at 446 is due to
pump oil.
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Figure 93. ESI MS of palladium(II) 2-phenylpyrazoloporphyrin 32a. The peak at 446 is due to
pump oil.
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Figure 94. ESI MS of oxophlorin analogue 28b.
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Figure 95. ESI MS of 2-ethyl pyrazolo-oxophlorin 28c.
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Figure 96. ESI MS of 2-phenyl pyrazolo-oxophlorin 28a.
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Figure 97. EI MS of the minor 2-ethyl pyrazolo-oxophlorin isomer 29.
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