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26. Alonso, M. I.; Garriga, M.; Ossó, J. O.; Schreiber, F.; Barrena, E.; Dosch, H. Strong optical 
anisotropies of F[sub 16]CuPc thin films studied by spectroscopic ellipsometry. J. Chem. 
Phys. 2003, 119, 6335. 

27. Leznoff, C. C.; Sosa-Sanchez, J. L. Polysubstituted phthalocyanines by nucleophilic 
substitution reactions on hexadecafluorophthalocyanines. Chem. Commun. 2004, 338-339. 

28. Jurow, M. J.; Varotto, A.; Manichev, V.; Travlou, N. A.; Giannakoudakis, D. A.; Drain, C. 
M. Self-organized nanostructured materials of alkylated phthalocyanines and underivatized 
C60 on ITO. RSC Adv. 2013, 3, 21360. 

29. Garcia, A. M.; Alarcon, E.; Munoz, M.; Scaiano, J. C.; Edwards, A. M.; Lissi, E. 
Photophysical behaviour and photodynamic activity of zinc phthalocyanines associated to 
liposomes. Photochem. Photobiol. Sci. 2011, 10, 507-514. 

30. Bartoli, G.; Ciminale, F.; Todesco, P. E. Electronic and steric effects in nucleophilic aromatic 
substitution. Reaction by phenoxides as nucleophiles in dimethyl sulfoxide. J. Org. Chem. 
1975, 40, 872-874. 

31. Wang, J.; Khanamiryan, A. K.; Leznoff, C. C. Multisubstituted phthalonitriles for 
phthalocyanine synthesis. J. Porphyrins Phthalocyanines. 2004, 08, 1293-1299. 



213 

32. Bhupathiraju, N. V.; Rizvi, W.; Batteas, J. D.; Drain, C. M. Fluorinated porphyrinoids as 
efficient platforms for new photonic materials, sensors, and therapeutics. Org. Biomol. Chem. 
2016, 14, 389-408. 

33. Chambrier, I.; J. Cook, M.; T. Wood, P. Conformationally stressed phthalocyanines: the non-
planarity of the 1,4,8,11,15,18,22,25-octaisopentyl derivative. Chem. Commun. 2000, 2133-
2134. 

34. Zorlu, Y.; Kumru, U.; Isci, U.; Divrik, B.; Jeanneau, E.; Albrieux, F.; Dede, Y.; Ahsen, V.; 
Dumoulin, F. 1,4,8,11,15,18,22,25-Alkylsulfanyl phthalocyanines: effect of macrocycle 
distortion on spectroscopic and packing properties. Chem. Commun. 2015, 51, 6580-6583. 

35. Honda, T.; Kojima, T.; Kobayashi, N.; Fukuzumi, S. Crystal structures and electronic 
properties of saddle-distorted and protonated phthalocyanines. Angew. Chem. Int. Ed. 2011, 
50, 2725-2728. 

36. Furuyama, T.; Satoh, K.; Kushiya, T.; Kobayashi, N. Design, synthesis, and properties of 
phthalocyanine complexes with main-group elements showing main absorption and 
fluorescence beyond 1000 nm. J. Am. Chem. Soc. 2014, 136, 765-776. 

37. Kobayashi, N.; Fukuda, T.; Ueno, K.; Ogino, H. Extremely Non-Planar Phthalocyanines with 
Saddle or Helical Conformation:  Synthesis and Structural Characterizations. J. Am. Chem. 
Soc. 2001, 123, 10740-10741. 

38. Cammidge, A. N.; Tseng, C.-H.; Chambrier, I.; Hughes, D. L.; Cook, M. J. Phthalocyanines 
bearing bulky cycloalkylmethyl substituents on non-peripheral sites. Tetrahedron Lett. 2009, 
50, 5254-5256. 

39. Kobayashi, N.; Furuyama, T.; Satoh, K. Rationally designed phthalocyanines having their 
main absorption band beyond 1000 nm. J. Am. Chem. Soc. 2011, 133, 19642-19645. 

40. Isago, H. In Optical Spectra of Phthalocyanines and Related Compounds; Springer: New 
York, 2015, p 107-131. 

41. Golchoubian, H.; Hosseinpoor, F. Effective Oxidation of Sulfides to Sulfoxides with 
Hydrogen Peroxide under Transition-Metal-Free Conditions. Molecules. 2007, 12, 304-311. 

42. Taniguchi, M.; Du, H.; Lindsey, J. S. Virtual libraries of tetrapyrrole macrocycles. 
Combinatorics, isomers, product distributions, and data mining. J. Chem. Inf. Model. 2011, 
51, 2233-2247. 

43. Taniguchi, M.; Soares, A. R. M.; Chandrashaker, V.; Lindsey, J. S. A tandem combinatorial 
model for the prebiogenesis of diverse tetrapyrrole macrocycles. New J. Chem. 2012, 36, 
1057. 

44. Taniguchi, M.; Lindsey, J. S. Diversity, isomer composition, and design of combinatorial 
libraries of tetrapyrrole macrocycles. J. Porphyrins Phthalocyanines. 2012, 16, 1-13. 

45. Taniguchi, M.; Lindsey, J. S. In Handbook of Porphyrin Science; World Scientific: 
Singapore, 2012; Vol. 23, p 1-80. 

46. Drain, C. M.; Singh, S. In Handbook of Porphyrin Science; Kadish, K. M., Smith, K. M., 
Guilard, R., Eds.; World Scientific: Singapore, 2011; Vol. 3, p 485-530. 



214 

47. Berlin, K.; Jain, R. K.; Tetzlaff, C.; Steinbeck, C.; Richert, C. Spectrometrically monitored 
selection experiments: quantitative laser desorption mass spectrometry of small chemical 
libraries. Chem. Biol. 1997, 4, 63-77. 

48. Stulz, E.; Scott, S. M.; Bond, A. D.; Teat, S. J.; Sanders, J. K. Selection and amplification of 
mixed-metal porphyrin cages from dynamic combinatorial libraries. Chem. Eur. J. 2003, 9, 
6039-6048. 

49. Ding, S.; Gray, N. S.; Wu, X.; Ding, Q.; Schultz, P. G. A Combinatorial Scaffold Approach 
toward Kinase-Directed Heterocycle Libraries. J. Am. Chem. Soc. 2002, 124, 1594-1596. 

50. Drain, C. M.; Gong, X.; Ruta, V.; Soll, C. E.; Chicoineau, P. F. Combinatorial Synthesis and 
Modification of Functional Porphyrin Libraries:  Identification of New, Amphipathic Motifs 
for Biomolecule Binding. J. Comb. Chem. 1999, 1, 286-290. 

51. Samaroo, D.; Vinodu, M.; Chen, X.; Drain, C. M. meso-Tetra(pentafluorophenyl)porphyrin 
as an efficient platform for combinatorial synthesis and the selection of new photodynamic 
therapeutics using a cancer cell line. J. Comb. Chem. 2007, 9, 998-1011. 

52. Read, R. C. Pólya's Theorem and Its Progeny. Math. Mag. 1987, 60, 275. 

53. Pólya, G. Kombinatorische Anzahlbestimmungen für Gruppen, Graphen und chemische 
Verbindungen. Acta Math. 1937, 68, 145-254. 

54. Redfield, J. H. The Theory of Group-Reduced Distributions. Am. J. Math. 1927, 49, 433. 

55. Williams, A. Loopless Generation of Multiset Permutations using a Constant Number of 
Variables by Prefix Shifts. Proceedings of the Twentieth Annual ACM-SIAM Symposium on 
Discrete Algorithms. 2009, 987-996. 

56. Iagatti, A.; Doria, S.; Marcelli, A.; Angelini, N.; Notarantonio, S.; Paoletti, A. M.; Pennesi, 
G.; Rossi, G.; Zanotti, G.; Calogero, G.; Foggi, P. Photophysical Processes Occurring in a 
Zn-phthalocyanine in Ethanol Solution and on TiO2 Nanostructures. J. Phys. Chem. C. 2015, 
119, 20256-20264. 

57. Dick, S.; Peisert, H.; Dini, D.; Hanack, M.; Cook, M. J.; Chambrier, I.; Chassé, T. Influence 
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