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[18] GARCIA-ESPAÑA, E.; DIAZ, P.; LLINHARES, J. ; BIANCHI, A.. Anion

coordination chemistry in aqueous solution of polyamnonium

receptors. Coordination Chemistry Reviews, 341:2953–2956, 2006.

[19] CALDARERA, C. M.; BARBIROLI, B. ; MORUZZI, G.. Polyamines

and nucleic acid during development of the chick embryo.

Biochemistry J., 97:81, 1965.

[20] KOCULI, E.; LEE, N.; THIRUMALAI, D. ; WOODSON, S. A.. Folding

of the tetrahymena ribozyme by polyamines: Importance of

counterion valence and size. J. Mol. Biol., 341:27–36, 2004.

[21] HEILMAN-MILER, S. L.; THIRUMALAI, D. ; WOODSON, S. A.. Role

of counterion condensation in folding of the tetrahymena ri-

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA



Referências Bibliográficas 140
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Polyhedron, 19:2621–2627, 2000.

[41] LI, J.; LOCK, A. C.; M., K. P. H.; SWARTS, H. G. P.; STEKHOVEN, F.

M. A. H.; BONGA, S. E. W. ; FLIK, G.. Kinetics of cu inibition of

na+/k+-atpases. Toxicology Letters, 87:31–38, 1996.

[42] BURTIS, A.; ASHWOOD., E. R.. Tietz Fundamentos de Qúımica
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Robson F. Farias, organizador, 2003.

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA



Referências Bibliográficas 143
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[70] VOGEL. Análise Qúımica Quantitativa. Editora LTC, 5a Edição, 1992.

[71] BRAUER, G.. Handbook of Preparative Inorganic Chemistrty.

Ed. G. Brauer, 1965.
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A
Apêndice

A.1
Lista de Abreviaturas

– ADC: arginina descarboxilase

– AdoMet: 5-adenosilmetionina

– AdoMetDC: 5-adenosilmetionina descarboxilase

– ADP: Adenosina 5’difosfato

– AMP: Adenosina 5’monofosfato

– ATP: Adenosina 5’trifosfato

– Calc.: Calculado

– dec.: Decomposição

– DFT: Teoria do Funcional de Densidade

– DMFO: a-(difluorometil)ornitina

– DNA: Ácido deoxirribonucleico

– DPG: Diisopropilfosfoguanidina

– DTA: Derivada segunda do TGA

– En: Cloridrato de etilenodiamina

– EPR: Ressonância paramagnética de elétron

– Exp.: Experimental

– F.M.: Fórmula mı́nina

– IV: Infravermelho

– log β: Logaŕıtmo da constante de formação

– MGBG: Metilglioxal-bis(guanilhidrazona)

– M.M.: Massa molecular

– NAD: Dinucleotideo adenina nicotinamida

– ODC: Ornitidina descarboxilase

– PAO: Poliamina oxidase
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– PCr: Fosfocreatina

– PDPG: Porcentagem normalizada do desvio do parâmetro geométrico

– PED: Distribuição de energia potencial

– P.F.: Ponto de fusão

– Put: cloridrato de putrescina

– Rend: Rendimento

– RMN: Ressonância magnética nuclear

– RNA: Ácido ribonucleico

– Spd: Cloridrato de espermidina

– Spd: Clorisrato de espermina

– SSAT: 23

– TG: Termogravimetria

– TGA: Análise termogravimétrica

– Tn: Cloridrato de 1,3-diaminopropano

– UV: Ultravioleta

– UV-VIS: Ultravioleta - viśıvel

A.2
Análise Termogravimétrica

A.2.1
Ligantes
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Figura A.1: TGA da fosfocreatina

Figura A.2: TGA do ATP
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Figura A.3: TGA da etilenodiamina.2HCl

Figura A.4: TGA do 1,3-diaminopropano.2HCl
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Figura A.5: TGA da putrescina.2HCl

Figura A.6: TGA da espermdina.3HCl
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Figura A.7: TGA da espermina.4HCl
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Apêndice A. Apêndice 153

A.2.2
Complexos de Cobre(II)

Figura A.8: TGA do complexo CuPCr

Figura A.9: TGA do complexo CuTnPCr

A.2.3
Complexos de Cobalto(II)
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Figura A.10: TGA do complexo CuEnATP

Figura A.11: TGA do complexo CuTnATP

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA



Apêndice A. Apêndice 155

Figura A.12: TGA do complexo CuSpdATP

Figura A.13: TGA do complexo CuSpmATP
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Figura A.14: TGA do complexo CuEn

Figura A.15: TGA do complexo CuTn
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Figura A.16: TGA do complexo CuPut

Figura A.17: TGA do complexo CuSpd
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Figura A.18: TGA do complexo CuSpm

Figura A.19: TGA do complexo CuEn 1:1
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Apêndice A. Apêndice 159

Figura A.20: TGA do complexo CuEn 2:1

Figura A.21: TGA do complexo CoEn
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Figura A.22: TGA do complexo CoTn

Figura A.23: TGA do complexo CoPut
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Figura A.24: TGA do complexo CoSpd

Figura A.25: TGA do complexo CoSpm
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A.2.4
Complexos de Cádmio(II)

Figura A.26: TGA do complexo CdEn

Figura A.27: TGA do complexo CdTn

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA
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Figura A.28: TGA do complexo CdPut

Figura A.29: TGA do complexo CdSpd

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA
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Figura A.30: TGA do complexo CdSpm

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA
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A.3
Infravermelho

A.3.1
Ligantes

Figura A.31: IV do ligante PCr(4000 - 450 cm−1)

Figura A.32: IV do ligante PCr (700 - 30 cm−1)
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Figura A.33: IV do ligante ATP(4000 - 450 cm−1)

Figura A.34: IV do ligante ATP (700 - 30 cm−1)
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Figura A.35: IV do ligante En.2HCl (4000 - 450 cm−1)

Figura A.36: IV do ligante En.2HCl (700 - 30 cm−1)
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Apêndice A. Apêndice 168

Figura A.37: IV do ligante Tn.2HCl (4000 - 450 cm−1)

Figura A.38: IV do ligante Tn.2HCl (700 - 30 cm−1)
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Figura A.39: IV do ligante Put.2HCl (4000 - 450 cm−1)

Figura A.40: IV do ligante Put.2HCl (700 - 30 cm−1)
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Figura A.41: IV do ligante Spd.3HCl (4000 - 450 cm−1)

Figura A.42: IV do ligante Spd.3HCl (700 - 30 cm−1)
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Figura A.43: IV do ligante Spm.4HCl (4000 - 450 cm−1)

Figura A.44: IV do ligante Spm.4HCl (700 - 30 cm−1)
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A.3.2
Complexos de cobre

Figura A.45: IV do Complexo CuEn1:1 (4000 - 450 cm−1)
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Figura A.46: IV do Complexo CuEn1:1 (700 - 30 cm−1)

Figura A.47: IV do Complexo CuEn2:1 (4000 - 450 cm−1)
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Figura A.48: IV do Complexo CuEn2:1 (700 - 30 cm−1)

Figura A.49: IV do Complexo CuPCr (4000 - 450 cm−1)
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Figura A.50: IV do Complexo CuPCr (700 - 30 cm−1)

Figura A.51: IV do Complexo CuTnPCr (4000 - 450 cm−1)
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Apêndice A. Apêndice 176

Figura A.52: IV do Complexo CuTnPCr (700 - 30 cm−1)

Figura A.53: IV do Complexo CuEnATP (4000 - 450 cm−1)
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Figura A.54: IV do Complexo CuEnATP (700 - 30 cm−1)

Figura A.55: Ampliação do IV do Complexo CuEnATP (700 - 30 cm−1)

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA
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Figura A.56: IV do Complexo CuTnATP (4000 - 450 cm−1)

Figura A.57: IV do Complexo CuTnATP (700 - 30 cm−1)
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Figura A.58: Ampliação do IV do Complexo CuTnATP (700 - 30 cm−1)

Figura A.59: IV do Complexo CuSpdATP (4000 - 450 cm−1)
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Figura A.60: IV do Complexo CuSpdATP (700 - 30 cm−1)

Figura A.61: Ampliação do IV do Complexo CuSpdATP (700 - 30 cm−1)
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Figura A.62: IV do Complexo CuSpmATP (4000 - 450 cm−1)

Figura A.63: IV do Complexo CuSpmATP (700 - 30 cm−1)
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Figura A.64: Ampliação do IV do Complexo CuSpmATP (700 - 30 cm−1)

Figura A.65: IV do Complexo CuEn (4000 - 450 cm−1)
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Figura A.66: IV do Complexo CuEn (700 - 30 cm−1)

Figura A.67: IV do Complexo CuTn (4000 - 450 cm−1)
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Figura A.68: IV do Complexo CuTn (700 - 30 cm−1)

Figura A.69: IV do Complexo CuPut (4000 - 450 cm−1)
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Figura A.70: IV do Complexo CuPut (700 - 30 cm−1)

Figura A.71: IV do Complexo CuSpd (4000 - 450 cm−1)
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Figura A.72: IV do Complexo CuSpd (700 - 30 cm−1)

Figura A.73: IV do Complexo CuSpm (4000 - 450 cm−1)
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Figura A.74: IV do Complexo CuSpm (700 - 30 cm−1)

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA



Apêndice A. Apêndice 188

A.3.3
Complexos de Cobalto (II)

Figura A.75: IV do Complexo CoEn (4000 - 450 cm−1)

Figura A.76: IV do Complexo CoEn (700 - 30 cm−1)
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Figura A.77: IV do Complexo CoTn (4000 - 450 cm−1)

Figura A.78: IV do Complexo CoTn (700 - 30 cm−1)
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Figura A.79: IV do Complexo CoPut (4000 - 450 cm−1)

Figura A.80: IV do Complexo CoPut (700 - 30 cm−1)

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA
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Figura A.81: IV do Complexo CoSpd (4000 - 450 cm−1)

Figura A.82: IV do Complexo CoSpd (700 - 30 cm−1)
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Figura A.83: IV do Complexo CoSpm (4000 - 450 cm−1)

Figura A.84: IV do Complexo CoSpm (700 - 30 cm−1)
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Apêndice A. Apêndice 193

A.3.4
Complexos de cádmio (II)

Figura A.85: IV do Complexo CdEn (4000 - 450 cm−1)

Figura A.86: IV do Complexo CdEn (700 - 30 cm−1)
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Figura A.87: IV do Complexo CdTn (4000 - 450 cm−1)

Figura A.88: IV do Complexo CdTn (700 - 30 cm−1)
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Figura A.89: IV do Complexo CdPut (4000 - 450 cm−1)

Figura A.90: IV do Complexo CdPut (700 - 30 cm−1)
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Figura A.91: IV do Complexo CdSpd (4000 - 450 cm−1)

Figura A.92: IV do Complexo CdSpd (700 - 30 cm−1)
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Figura A.93: IV do Complexo CdSpm (4000 - 450 cm−1)

Figura A.94: IV do Complexo CdSpm (700 - 30 cm−1)
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A.4
UV-Viśıvel

A.4.1
Ligantes

Figura A.95: UV do ligante En

Figura A.96: UV do ligante Tn
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Figura A.97: UV do ligante Put

Figura A.98: UV do ligante Spd
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Figura A.99: UV do ligante Spm
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A.4.2
Complexos de cobre (II)

Figura A.100: UV-Viśıvel do complexo CuEn1:1

Figura A.101: UV-Viśıvel do complexo CuEn2:1
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Figura A.102: UV-Viśıvel do sal CuCl2

Figura A.103: UV-Viśıvel do complexo CuEn
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Figura A.104: UV-Viśıvel do complexo CuTn

Figura A.105: UV-Viśıvel do complexo CuPut

DBD
PUC-Rio - Certificação Digital Nº 0410382/CA
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Figura A.106: UV-Viśıvel do complexo CuSpd

Figura A.107: UV-Viśıvel do complexo CuSpm
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A.4.3
Complexos de cobalto (II)

Figura A.108: UV do sal CoCl2

Figura A.109: UV-Viśıvel do complexo CoEn

Figura A.110: UV-Viśıvel do complexo CoTn
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Figura A.111: UV-Viśıvel do complexo CoPut

Figura A.112: UV-Viśıvel do complexo CoSpd

Figura A.113: UV-Viśıvel do complexo CoSpm
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A.4.4
Complexos de cádmio (II)

Figura A.114: UV do sal CdCl2

Figura A.115: UV do Complexo CdEn
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Figura A.116: UV do Complexo CdTn

Figura A.117: UV do Complexo CdPut
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Figura A.118: UV do Complexo CdSpd

Figura A.119: UV do Complexo CdSpm
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A.5
RMN de 1H e 13C

A.5.1
Ligantes

Figura A.120: RMN de 1H da En

Figura A.121: RMN de 13C da En
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Figura A.122: RMN de 1H da Tn

Figura A.123: RMN de 13C da Tn

Figura A.124: RMN de 1H da Put
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Figura A.125: RMN de 13C da Put

Figura A.126: RMN de 1H da Spd
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Figura A.127: RMN de 13C da Spd

Figura A.128: RMN de 1H da Spm

Figura A.129: RMN de 13C da Spm
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A.5.2
Complexos de cádmio

Figura A.130: RMN de 1H do CdEn

Figura A.131: RMN de 13C do CdEn
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Figura A.132: RMN de 1H do CdTn

Figura A.133: RMN de 13C do CdTn

Figura A.134: RMN de 1H do CdPut
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Figura A.135: RMN de 13C do CdPut

Figura A.136: RMN de 1H do CdSpd

Figura A.137: RMN de 13C do CdSpd
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Figura A.138: RMN de 1H do CdSpm
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A.6
RMN de 113Cd

Figura A.139: RMN do Sal CdCl2

Figura A.140: RMN do Complexo CdEn

Figura A.141: RMN do Complexo CdTn

Figura A.142: RMN do Complexo CdSpd
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Figura A.143: RMN do Complexo CdSpm
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